TRIBHUVAN UNIVERSITY Exam. B
INSTITUTE OF ENGINEERING Level ' BE _Full Marks ' 80
Examination Control Division | Programme  BEI ' Pass Marks | 32
2079 Bhadra Year/Part 1/1 - Time -3 hrs.

Subject: - Digital Logic (EX 401)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate F ull Marks.

Assume suitable data if necessary.
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Write down the advantages of digital systems. Define BCD and excess-3 codes. [2+4]

Pt

Perform the following code conversions. [4x1.5]

a) (329.54)10= (M6

b) (BD.1A) 16= (Mo

¢) (01010111) gray= (22

d) (1010 0111) excess3 = (2) BD

3. Explain the positive and negative logic level of digital system. Show that positive logic

N

level XOR gate is equivalent to negative logic level XNOR gate. [2+3]
4. Simplify the given function using K-map. F= ¥ (1238910111 4)+dy. (0412).
Realize the simplified Boolean function using NAND Gate. [4+2]

5. Realize full-adder using a single 4:1 MUX and logical gates. Design the BCD to seven
segment decoder. Obtain the simplest logic expressions for segments "a" and "e" also

draw their circuits. ‘ [4+6]

6. What is an encoder? Explain 8 to 3 line encoder with circuit diagram and truth table. [1+5]
7. Explain the operation of D flip-flop with necessary diagrams truth tables and make its

(6]

excitation table.
8. Explain the operation of 4-bit serial-in-parallel out (SIPO) register with timing diagram
for the given data pattern 1101. [6]
9. Differentiate between synchronous and asynchronous counters. Design a mod-6
synchronous counter using JK flip-flops.

10. A synchronous machine has 1-bit input 'X". The output "Y' goes high when input contains
the massage '101'. Draw the state diagram, derive the transition table (state table),
excitation table and design circuit. Use only T flip-flops. [10]

device? Distinguish between PAL and PLA memory devices. [2+4]

[2+7]

11. What is a memory
12. With the help of block diagram explain the operation of frequency counter circuit. [4]
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary. _ N
1. What are digital signals? Explain digital logic levels with appropriate diagram. [1+2]
2. What is gray code? Explain with its advantages and disadvantages. [143]
3. Perform the following code conversion: ' S [1.5+1.5]

a) (5F.D)is=(Nscp
b) (126)8 = (?) gray code ,

4. Implement Y = AB +C' (D +E) using minimum number of two input NAND gates only. [4]
5. State and prove De’Morgan’s theorem. [3]
6. Explain Duality principle in Boolean algebra with example. Define SOP and POS. [3+2]
7. Simplify F = ¥(1, 2,3, 8,9, 10, 11, 14) and d = ¥(0, 4, 12) using K-map and write its
simplified expression in POS (Product of sum). Draw final logic circuits diagram. [4+2]
8. Design a logic circuit for segment ‘b’ and ‘g’ of the seven segment display decoder. [3+3]
9. What is the magnitude comparator? Design logic circuit diagram of 3-bit magnitude
comparator. [1+5]

10. Differentiate between latch and flip flop. Explain the working principle of negative edge
triggered JK flip flop with necessary circuit, tables, characteristics equation and timing

diagram.
11. Design 3-bit synchronous up/down counter in a single circuit with its timing diagram. [4+2]

12. Draw the circuit diagram of Parallel IN Serial out Shift Register (PISO). Explain its

[2+5]

working principle with its timing diagram. [2+4]
13. Differentiate between mealy and moore machine. Design a sequential machine that can

go through 2-bit gray code combination of states. The machine changes its state when

serial input is high (1) and remains same state when input is low (0). The machine

produces output 1 when it passes through all states and finally goes back to initial state.

(Use JK flip flop) [2+10]
14. How DRAM does differ from SRAM? Implement full substractor using PROM. [1+4]
15. With the help of block diagram, explain the operation of frequency counter. [4]

dkk



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING - | Level

Rad

Full Marks |

Examination Control Division | Programme |

BE 80
BEI _Pass Marks | 32
3 hrs

1/1

Time

2078 Bhadra A "Year / Part

Subject: - Digital Logic (EX 401)

v

v’ Attempt All questions. .

v The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.:

(=Y

system?

. 2. Explain BCD, Excess 2 Gray and ASCII Code w1th examples

Candldates are reqmred to nge their answers in their own words as fa: as practlcable

Define analog and dxgltal signal. What are the advantaoes of dlgltal system over analoo

[4

3.-2) Defme SOP and POS form and convert F=A+BC+ ABC mto its canomcal form
4. Simplify Zm 0, 1, 2, 8,10, 14, 15) d =(3, 7, 11, 13) usmg k- -map, wnte its standard

product of sum expressxon -and realize it using NOR gates only.

5. Implement the given function F = ) (O 2,3,5,8, 12, 14) using only one 8 1 MUX Add
[4+3]

the bmary numbers 1011 and 1101 by using Full adders.
6. Design a 3 bit binary multiplier using binary parallel adder (BPA).

7. Find out the simplest logic circuit as far as possible for the 'e" segment of the seven

segment display decoder.

8. Convert SR ﬂxp flop to T filp-flop and draw the timing diagram of SR ﬂlp ﬂop

~ timing diagram for a given data sequence 1101

o Describe the operauon of 4-bit parallel in serial out shift reglster thh 1ts truth table and

10. Design a 3-bit Asynchrounous up/down counter with its truth table and explam it working

. principle. -

[2+2]
x1.5]
[2+2)

4]

- 16]

[6]
[4+2]

6]

[6]

- 11. Design a sequent1a1 circuit with T flip- ﬂop and two inputs X and Y. If X—l and Y—O the
circuit goes:through 00 to 01 to 11 to 10. When X=Y=I, the circuit goes through the -
transition from 00 to 10 to 01 to 11. When X =0 and Y=1, the circuit goes through 00 to
11 to 10.to 00. When X Y =0, the circuit 00 to 01 to 10 to’ 11 and repeats. - '

* 12. Define PLA (Proorammable Loglc Array). Implement the full substractor using PLA

13 De51gn and describe 24 hr digital clock.

.

12]

- [243]

5]
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v Attempt All questions.
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1. List out the advantages of digital signal over the analog signal. , [3]
2. Explain ASCII and EBCDIC codes with example. [1.5+1.5}
3. Convert the following number system. [2x2]
~a) (5AB)16=(Mexcess3
- b) (101101 1)2—(‘7)BCD
4. Define universal gates with example. Explain posmvc and negatxve loglc [2+2]
5. Design three input excluswe NOR gate using NOR gates only. [3]
6. Given function F—A(B'+C)+BD ‘change into its canonical form Define max term and
" min term. _ [3+2]
7. Simplify the given functlon usmg K-map F=T1(0,1,4,7.8, 10,11, 12) and D-—(2 3,6,9; 15) and - .
implement the final expression using NAND gate only. 2 _ S [4+2]
8. Define and design 2-bit binary fast adder. Draw the cxrcun dxagram of full substractor coe
' [5+2]

using half substractor.
9. Implement the given function F=Z(0,1,3,6,10, 12,14) using 8x1 MUX only. [4]
10. Define race around condition. What are the limitation of SR ﬂlp ﬂop? Convert JK flip
~ flop to SR flip flop. [2+2+4]
~11. Mention the apphcanon of shift Regxster Explain the clrcmt dlagram of 3—b1t switched :
_ tail ring counter. [2+4]
12. Design the synchronous MOD-6 counter using —ve edge tnggered JK flip ﬂop [6]
'13. Design a sequential machine that detects three consecutive zeros. from an input data ,
stream x by making output y=1. (Use SR flip flop in your design) [10]
14. Differentiate between PROM and PLA. Implement the following boolean functions using

PAL. [2+2x2]
a) AXY.2)=22,4,57)
by B(x,y,z)= Z(0,2, 6)

(5]

15. Explain the operation of digital clock with neat and clean diagram.
) kK
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7. Explain the operation of 4 bit serial in serial out (SISO) register with timing diagram of

10.
11.

12.

13.

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
" Assume suitable data if necessary.
1. What is BCD code? List the advantages and disadvantages of BCD code. B [1+3]
2. State and prove De-Morgan’s' theorems with necessary diagrams. Construct XOR gate
using minimum number of NAND gates. [2+4]
3. Obtain the minimal SOP form of F(A, B, C, D) = m(3, 4, 6, 8, 10, 15) + d(0,2,7,14)
using K-map and implement the simplified result using NOR gate only. ‘e [3+3]
4. Design a circuit that compares two 2-bit numbers, A and B, to check if they are equal.
‘ The circuit has one output x, so thatx = 1if A=B and x = 0is A#B. ' {5]
5. Design full adder circuit using a 2x4 decoder and gates. _ o 4]
6. Design a 5x32 line decoder using 3x8 line decoder and necessary logic gates. {51

1011 data input. [3+3]
Explain the operation of positive edge trigger S-R flip-flop with excitation table. Also
derive its characteristic equation and state diagram. [3+2+2]
Define synchronous sequential circuits. Explain the operation of asynchronous decade
counter with timing diagrams and circuit diagram. : [1+6]
Define parallel counter. Design a mod-6 synchronous up counter using K flip flop. (1+7]
Explain the characteristics of CMOS logic families. Draw the schematic diagram of TTL
2-input AND gate and explain with necessary diagrams. [3+4]
Design a sequential machine that has one serial input X and one output Z. The machine is
required to give an output z = 1 when the input X contains the message 1001, Use S-R
flip-flop. : [10]
With the help of block diagram explain the operation of frequency counter circuit. 51
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1. Explain Gray code with suitable examples. [3]
2. State and prove the De-margin’s theorem and perform the addition (-47+27) by using 2’
complement method. [3+3]
3. Simplify the function using K-map F=X (1,2,3,8,9,10,11,14) and D = X (0,4,12). Also
realize the simplified circuit using NAND Gates. [4+2]
4. Describe the importance of parity bits in communication system. Explain 3 bits even
parity generator circuit clearly. {2+4]
5. Realize a full subtractor circuit by combining only one 1:4 demultiplexer and standard
gates. (5]
6. Explain the operation of 8:1 multiplexer with necessary diagrams. Construct 32:1 MUX
using only 8:1 MUXs. [3+3]
7. Explain the serial in parallel-out (SIPO) shift register with timing diagram of 1101 data
input. [6]
8. Explain the operation of edge triggered J-K Flip-Flop with necessary diagram ahd
© excitation table. (6]
9. Dafferentiate between combinational and sequential logic circuits. Construct and explain
mod-12 asynchronous down counter with negative edge clock triggering system. Use JK
flip-flops and necessary logic gates. [2+6]
10. Design the synchronous decade counter using T flip-flop and also show its timing
diagram. (8]
11. Explain the operation of TTL two input OR gate with schematic diagram and also define
the propagation delay time and power dissipation. [4+2]
12. With the help of block diagram, explain the operation of digital frequency counter. (4]
13. Consider a sequential detector that receives binary data stream at its input ‘X’ and signals

when a serial sequence ‘1011° arrives at the input by making its output’Y” high,

otherwise output remains low. Design a sequence detector state machine using positive
(10]

edge triggered T flip flops.

Kk ¥
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is a gray code? Compare with binary numbers.
b) List the advantages of digital signal over analog signal.

Describe De' Morgan's laws with examples. Construct XOR gate using only 3-inputs
NAND gates.

3. What is a decoder? Realize a 2-to-4 line decoder as a full adder circuit.

10.

11.

12.

Simplify the following function using K-map. And also draw reduced circuit using NOR
gate y(A, B, C, D) =TIM (0,2,3,8,10,1 1,12,15) and d=TIM(7,13,14).

a) Explain the operation of two 4-bit parallel adder with neat diagram.
b) Realize the logic circuit of 1x16 DMUX using 1x4 DMUX and gates if necessary.

Differentiate between combination and sequential circuit. Explain briefly how latch can
be used as bounce eliminator.

Explain how 1001 data can be stored and retrieve n PISO shift register with neat diagram
and truth table.

Construct a mod-12 asynchronous up counter with positive clock edge triggering
Implement only T flip-flops.

Design BCD synchronous counter with circuit diagram, truth table and timing waveform.
Use T flip-flop.

Draw the schematic diagram of 2-input TTL NAND gate and explain about CMOS
characteristics.

Design a sequential machine with one input x and one output z which gives output z=1
when serial input containts 1011 message. Use J-K flip-flop.

With the help of block diagram explain the operation of frequency counter.

* %k

(3]
(3]

[2+3]
[145]

[5+2]
(5]
(3]

[2+4]
(7}
(5]
71

[4+2]

[12]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe in your own words the characteristics of an analog and a digital signal. Convert
A2.64H into its octal and decimal equivalents.

Explain BCD code with suitable examples. [51
Simplify the function using K-map F=Y(0, 1,4, 8, 10, 11, 12) and D=%(2, 3, 6, 9, 15).
Also realize the simplified circuit using NOR Gates. _

Explain the operation of octal to binary encoder with necessary diagrams. Convert
A+B’C in to canonical form.

Describe the importance of parity bits in communication system. Explain 3 bits odd parity
generator circuit clearly.

Realize the circuit diagram for BCD decoder. Explain 1’s and 2’s complements with
examples? :

Explain the operation of edge triggered S-R Flip-Flop with timing diagram and truth

[2-+4]

[4+2]
[3+3]
[3+3]

(3+3]

table. (6}

8. Design half subtractor circuit using HDL. (4]
Define synchronous sequential circuits. Explain the operation of asynchronous mod-12

counter with necessary diagrams. [1+5]
Design a synchronous sequential machine from the state diagram given below. Use S-R

Flip-Flop. [10}

Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. [4]
What is the role of hazards in asynchronous circuit design? Explain two bit magnitude

[2+4]

13.
i4.

comparator with necessary diagrams.
Draw the schematic diagram of TTL NAND gate and explain about the transistor switch.  [2+3]

With the help of block diagram explain the operation of Time measuring circuit. (43
¥k
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1. a) Define TTLIC Signal levels for Input and Output logic with example.
b) Convert 17.432 decimal number to binary.

2. a) State and prove De-Morgan’s theorems with necessary diagrams. Prove that negative
logic OR Gate is equivalent to positive logic AND Gate.

b) What is Gray code? Explain with example.

3. a) Minize the expression and implement the reduced expression by using NAND gates.

F=~A8613+KBED+KBCD+KBCD+AEEB+A§ED+A’1§C6+AB€'D+ABC’6

b) What do you mean by Max term? Explain with example.

4. Design the 32:1 Multiplexer using 4:1 multiplexers tree concept and implement the

function F= 2(0,1,3,8,9,13) using suitable Multiplexer.
5. a) Explain the operation of 3 bit magnitude comparator with truth table and draw the
circuit.
b) Draw the circuit to add following bits 1011 and 1100.

6. a) Wiite down the drawback of SR Flip-Flop. Explain the operation of edge triggered JK
Flip-Flop with timing diagram and truth table.

b) Explain the operation of 4 bit serial in serial out (SISO) register with timing diagram.

Explain the operation of 3 bit Asynchronous up/down counter with timing diagram.

~J

8. Design a synchronous sequential machine such that it gives output Z=1 if input contains

the message 110 and it retains in its own state for other condition giving output ZeT0. Use
J-K Flip-Flop. '

9. What do you mean by static and dynamic hazards? Give example of static hazards and
explain how do you eliminate such hazards?

10. With the help of block diagram explain the operation of frequency counter.

11. Draw the schematic diagram of TTL NOR gate and explain about totem pole.

ek x

B3]
(3]

[4+2]

(2]

[4+2]
3

[4+2]

[5]
(3]

[2+4]
(5]
(6}

(10}

[4+2]
(4]
(6]
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a) Explain digital wave form based on TTL compaiiblc logic. (Both for input and output) [3]
b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can

-
v

‘ be constructed from a two-input NAND gate. [4]

2. Convert decimal 39 into binary and hexadecimal. Use 2'S complement method to perform
the following addition (-28+17) [2+3]

3. Simplify the function using K-map F = Z(o 1,4,8,10,11,12) and D= (2, 3 6,9,15). Also
realize the simplified logic circuit. [6]

4. a) What is an encoder? Draw the logic circuit of an encoder that converts Octal number
into binary. [1+4]
b) What is a multiplexer tree? Design the 16 to 1 multiplexer using 4 to 1 multiplexer. [1+4]

5. What is the Setup time and hold time of a flip-flop? With the help of excitation table and-

K-map, convert R-S flip flop into D and J-K flip flops. [2+6]

6. Describe the operation of 4 bit serial in Serial Out shift register, with timing diagram.
[6]

Consider the input 1011 to be entered into the register.

7. List the advantages and disadvantages of a synchronous counter over asynchronous
counter. Design a 3 bit synchronous counter which follow gray code sequence. [2+6]

8. Design a sequential machine that produces output Y = 1 when it detects the serial input
: [10]

X=100.
9. Define fan-in and fan-out with reference to TTL. With a circuit diagram explain the
operation of 2-bit TTL NAND gate. [2+6]
10. Draw the block diagram with decoders to show hour, minute and second. [6]
[2x3]

11. Write short notes on: (any two)

i) Static and dynamic hazzard
i1) ROM
iii) DE-MUX tree

*k %
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1. a) Define the positive logic and negative logic with examples. [2]

b) Prove that NOR Gate is an universal gate. Realize EX-OR gate using only NAND
gate. - - (6]

2. Convert the decimal number 73 into gray code and perform the addition (-5+13) by using
2's complement method. [2+3]

3. Simplify the following function using K-map and implement the result using suitable
gates. [4+2]

F(A,B,C.D)=Zm (7,9,12,13,14,15) +d (0,2,3,5)

4. a) Design a circuit that compares tWo 4-bit numbers, A and B, to check if they are equal.
The circuit has one output x, so thatx=1ifA=B and x = 0 if A= B. [5]

b) Implement the following function with a Multiplexer: 4]
F(A,B,CD)=Z (0,1,3,4,89,15)
5. Define Flip-Flop. Explain the operation of positive edge trigger J-k Flip Flop with

excitation table. Also derive its characteristic equation and draw state diagram. [ 1+3+2+2]
6. What is the difference between Asynchronous and Synchronous counter? Design Mod-13
synchronous counter using JK flip flop and also draw its timing diagram. [2+6]
7. Explain the different types of registers with suitable block diagram. 3]
8. Explain the operation of 4-bit serial in serial out (SISO) shift left register with timing
diagram. ’ (6]
9. Design a synchronous sequential machine such that it gives output Z = 1 if it detects input
message 011. Use D-Flip-Flop. : [10]
10. What do you mean by static and dynamic hazards? Give example of static hazards and
explain how do you eliminate such hazards? [2+4]

11. Draw the schematic diagram of TTL NAND gate and explain the propagation delay time. [6]
12. With the help of block diagram, explain the operation of digital frequency counter. (51
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a) Perform the following code conversions. - [3+2]
i) (1110)gy = (Mpcp

iy (1430010 = (?) Excess3

b) Construct two input XOR gate using minimum number of 2-input NAND gates only. [5]

Implement a full adder circuit using 4:1 Multiplexers. : (5]
3. Draw the circuit diagram and explain the working principle of 4-bit parallel in serial out
(PISO) shift register. ) : [7]
Simplify 21,2,3,8,10,13+ d(0,4,5,6,7,9,12) by using K-Map and write its standard SOP .
(6}

expression.
Design 1:32 dimultiplexer tree using 1:8 DEMUXS and 1:2 DEMUXS only. [6]

5.
6. Draw the schematic diagram of TTL Inverter. Explain the working principle of circuit. [3+4]
7. Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

Draw the input and output wave form of JK flip flop. [3+2+2]
8. Differentiate between combinational and sequential circuits. Explain BCD-to-Decimal

decoder circuit with suitable diagram. [2+6]
9. Design a synchronous MOD-5 counter along with block diagram and timing diagrams.

Also write the applications of counters and shift registers. [6]
10. Sketch block diagram of digital frequency counter and describe its operation. (8]

11. A sequential mac

hine has to detect serial input sequance of 101, the machine output will
be high. The machine contains two JK flip flops, A and B. Assume: single input, X and
single output Y. [12]

*k*k
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1. Perform the following as indicated in the brackets: [2x4]

a. (10.0101)= (M

b, (101001001) yinary™ (NGray

2 (93)16= (Dkxcess 3

d (10.001)~(11.101), using 2’s complement method.

a) Describe commutative and associative laws of Boolean algebra with examples and

[

simplify A+A'B=A+B. [2+2]
b) Implement Excusive OR gate by using NAND gates only. e (4]

3. Simplify »1.2389,10,1113,14+d(0,4,7,12) by using K-Map and write its standard
product of sum (POS) expression. . [4+3]

4. How do you design 32:1 Mux by using multiplexer tree? Implement lod;c function
= an(0,1,3,8,9,1 3,15) by using suitable muitiplexer. @s [4+3)
5 Realize a full-subtractor using suitable demultiplexer and standard getes. (6]
6. Design a simplest logic circuit for 'b' segment of the BCD to 7 segment decoder. M
7. Design and draw the circuit diagram of a 3 bit gray code synchronous counter. (71
8. Draw ripple decade counter and sketch its timing diagram. [5+2]
9. Draw 2-input TTL NAND gate and explain its working principle. [5]

10. How does second section of a digital clock work? Explain its working principle using
block diagram. [6]
11. Design a sequential machine that has a single input 'x’ and single output 'z'. The machine
is required to give high output when it detects the serial sequence of 011 message. Use JK
{lip-flops only. [12]

%ok k



12. Describe the operation of Digital Clock with block diagram.
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
¥ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Define digital operations. What is Excess-3 Code explain with example. [2+4]
2. Define universal Gate with example. Realise Ex-OR Gate using NAND gate only. [1+4]
3. Simplify the following using K-map and realize the simplified résult with NAND gates -
only. . [3+3]
2 (2,5,7.81013)+d(0,614,15)
_4. Implement following combinational circuit with multiplexer. [4]
F(A,B,C,D)= Zm (1,3,4,11,12,13,14,15)
S. Using seven segment display decoder realize the logic circuit for segment ‘b’, ‘c’ and‘d’.- [5]
6.- With neat and clean diagram explain the operation of adder-subtractor circuit. ' [41
7. Explain the operation of positive edge triggered RS flip-flop with circuit diagram, trust -
table and excitation table. [2+8]
8. - With clear circuit and timing diagram, explain the operation of parallel in Serial out shift
register. {8]
9. Design Synchronous MOD-12 counter using T-flip-flop. [8]
10. Design a sequential machine that can go through 2-bit gray code combination of states.
The machine changes its state when serial input is one and remains in same state when
input is zero. The machine produces output one when it passes through all states and
finally goes back to initial state. (use JK flip flop) [10]
11. What are the characteristics of TTL circuit for logic high and low level? Expléin the
operation of TTL NAND gate. [2+6]
[6]




10. Explain briefly the block diagram of an instrument to measure frequency.
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+ s Candidates are. required to give their answers in their own words as far as. pracncable
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Define digital signal and explain Gray code with example. [1+5]
2. Prove that positive X-OR 1s equlvalent to negative X-NOR. [5]
3. 'a) Convert the following term into standard min term. A+B'C. (3]
b) Use k-map method to implement the following function and also draw the reducvd
circuit using NOR gate. [5]
F(A,B,C,D)=2Zm(0,2,4,6,8,10,15) and
d=Zn(3, 11, 14)
4. 2) Realizethe logic circuit of the following using 8:1 MUX. [4]
F(W,X,Y,Z)=2m(1,2,5,7,8,10,12,13,15)
b) When FFy is ANDed with COy what will be the resulting number? Subtract (26) 10
from (16) 10 using 2°s complement binary method. [2+2]
5. a) Differentiate between level and Edge triggening? [3]
b) Explain the operation of two bit magnitude comparator with truth table and circuit
diagram. ' : ‘ (5]
6. a) Describe different typesof registers with diagram. (8]
b) Illustrate how 1011 data can be stored and retrieve in parallel in serial out shift
register with neat timing diagram and truth table. (8]
7. Differentiate synchronous and asynchronous sequential circuits. Explain the operation of
mod-12 synchronous counter with timing diagram. [2+6]
8. a) Define state diagram and state table with example. [2]
b) Design a sequential machine that has one serial input and one output z. The machine is
required to give an output z = 1 when the input X contains the message 110. {81
9. Draw the schematic diagram of TTL two input NOR Gate. 6]
[3]



G1d

b) Find the trigonometric form of Fourier Series and plot the line spectrum for the
following wave form. o .

(8]

u

f

Ve

5. a) Plotthe as)’mPtc.)tic.'B'ad'e-diégrarr,l for the transfer function: R [5]
20(s+1) 4
s(s? +2s+10)(s +95) -

function G(S) =

b) In figure below, the capacitors C; and C; are initially discharged. The switch K is
closed at t = 0. Find the voltage vo(t) for t>0. ’ (4]
t=0 .5Q 2 uF :

Cy

v

.c) Find the expression for Equivalent T-parameter equation if three two-port networks
are connected in cascade. - [6]

k%
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Candidates are required to give their answers in their own words as far as practlcabie

Aftempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Typical digital thermometer use BCD to drive their digital displays. [2]
a) How many BCD bits are reqmred to dnvc a3 dlgxt thermomcter dlsplav‘7 -
‘ b) What happ‘ns when 12 blts are sent to dxsplay fora temperature of 15 7°C
What are the next four niumbers in the hexadecimal counting sequence D9A, D9B, DIC,
DIy [2]
Sketch for the following Boolean equation, using only NAND logic gates.
y=AB+AC+BD. {5]
Determine the Boolean expression for the output, X of logic circuit shown in figure.
A -
> o
. Also minimize the Boolean expression for the output X using Boolean Algebra to AB. [4]
Simplify the following using Karnaugh map F=ABC + BC+AB. [4]
6. Design a combinational circuit with three inputs A, B, C and three outputs x, y, z. When
.. the binary input is 0, 1, 2, 3 the binary output is one greater than the input. When the
binary input is 4,5, 6, 7 the binary output is one less than the input. [6]
Design a combinatiopal circuit that takes decimal digit as input and output lines that
generates the 9°s compiement of the corresponding input digit. [7]
What is data selector? How can a decoder bz used as a de-multiplexer? Implement the
following function with MUX. F(A,B,C,D) = £(0,1,3,4,8,9,15). [1+2+5]
Differentiate between combinational circuit and sequential circuit with suitable examples. {5]
A sequential circuit has two D flip flops A ard B, two inputs x and y, and one output z:
The flip flop input equations and the circuit output are as follows: {3+4]
DA = xy+xA
DB = xB+xA

Z=B



8ld

~ a) Draw the logic diagram of the circuit.

11.

14.

b) Tabulate the state table.

Design a 2-bit count-down counter. This is a sequential circuit with two flip-flops and ore
input x. When x = 0, the state of the flip flops does not change. When x = 1, the state

*Ex

sequence is 11, 10, 01, 00, 11 and repeats. (10]
“Construct comimon bus with {ristate logic and explain the-use’of corimon bus.. m
. Draw the block diagram of a 4 bit shift register using D fliptlops. If initially all the flip-

flops output are in zero state, prepare the state table when the input sequence is 1,1,0,1,0.

Draw the above shift register using J-K flip-flops only. [2+2+2]

Construct a 12 hours digital clock using counters and explain its working principle. {7



x . mmavooevesry  (ien A
INSTITUTE OF ENGINEERING | Level BE Fall Marks 110 |
e . " TBEL BE 5 i
Examination Contro) Division | programme g%m:x, PasMarks {2 |
2069 Chaitra Year/Pasrt | 07T | Time il T

.- —————— s tmest st e . —e————e @

T T T Subject: - Digital Logic x50y

rerw

. ——

Candadatcsmreqmredmgxwthmm'm mthenownwordsas faraspm:ucablc.

v
Y Attempt All questions.
v The figures m:bemargmmdzca{eFuﬂMarh
¥ Assume suitable data if necessary.
1. . Define digital IC signal levels. What is Gray Code? Iixplain with example. [3+3]
2. Coustruct the given Boolean function: F = (A+B) (C+D) E using NOR gates only. [4)
3. " Simplify F (A,B,C,D) = x (0,2,5,8,10) -+ d(7,15). Write its standard SOP and implement
- the simplified ctrcuit using NOR gates only. [4+4)
4. a) What is priority Encoder? Design actal to binary priocity encoder. {(2+4]
b) Designa 2 bit magnitude comparutor. . 4]
5. ‘Design a combinational logic that performs multiplication between two 4 bit numhers
using binary parallel adder and other gates. [8]
6. Draw the circuit dizgram and explain the operation of positive edge triggered JK flip-flop.
What ase the drawbacks of JK flip-fiop? (7+1]
7. Explaia the Serial in Serial out (STSO) shift register with timing diagram. {41
8. Dcsign the synchronous decade counter and also show the timing diagram. (8]
9. Design a scquential machine thal detects three consecutive zesos from an ioput data -
strearn X by making output, Y = 1. 112]
10. Draw the schematic circuit for CMOS NAND gatcs. What do you mean by totem-pole
output? . [4+4}
[4]

11. Describe the operation of a frequency counter.

+34
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1. List out the name of universal gates and why they are called universal gate? Relise Ex-
- OR Gate psing oniy NAND gates,

2. Explain Excess 3 code with suitable examples.

3. Simplify the function using K-map F= 5(0,1,4.8,10,11,12) and D = 2(2,3,6,9,15). Also
convert the result into standard mintenn. '

4. Design a 32 w 1 multiplexer using I6 to | émd 2wl mu'.tiélcxurs.

S. Design a 3-bit even parity generator and 4-bit even parity checker circuit.

6. Draw the block diagram of n-bit full adder and explain jts aperation.

7. Write down the drawbaeks ¢f SR flip flop. Faplain the operation of data flip flop with

titning disgremn end truth wmble. .

9. With clear cirevit and timing diagram, explein the operation of Scrial in - Serial out shift
TEMISIRT. )
9. Define fipple counter. Explain the operation of mode-1¢ ripple counter with timing
) diagram. o - . .
10. Design a sequential machine that has one serial input and one output . T he machine is
required to give an output z ~ § when the input x contains the message 1819, .
11. Describe the voltage profile of TTL. Ex plain the operation of TTL to CMOS imterface. .

12. What is Geyuency counter? Explair with block diagram.

* Wk

3hes. |

[2+2]
163
[3+51]
is)
(51
(81

[1+7]

{41
[157)
.2

2+6]
Fa
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Define centers of suspension and oscillation of a compound and show that they are

1.
interchangeable. Find the expression for minimum time period. R+2+1] |
Define EM oscillation. Compare it with Mechanical Oscillation. Develop a relation of”
frequency of LC oscillation for under damped condition. [14242]
2. A 750 gm block oscillates on the end of a spring whose force constant is 56 N/m. The -
mass moves in a fluid of damping const 0.162 Ns/m. Find the period of oscillation. (5]

3. A room has dimension 5Sm X 4m x4m. Find (i) the mean free path of the sound wave in
the room. (i) No. of reflection made/sec by sound waves with the walls of the room.

Given the velocity of sound in air is 350 m/sec. [5‘]" b
4. What is the power of combination of lenses of focal lengths 50 cm and 10 cm which are
separated by 10 cm? 51 1
5. Explain briefty, with well-labeled ray diagram, the diffraction at single slit. Show that the
intensity of first maxima is 4.54% of intensity of central maxima. : 2431 .
OR '
What is Nicol prism? How can linearly, circularly and elliptically polarized light be -
produced? Derive the relation. [2+3] ¢
6. What is Newton's ring? Describe a necessary theory of Newton's rings method for the
determination of wavelength of light. [1+4 |
7. Calculate the minimum number of lines in a grating which will just resolve the sodium .
lines in the first order spectrum. The wavelengths are 5890 A°® and 5 896 A°. {51
8. Starting from energy level diagram, explain how lasers can be produced by Helium-Neon
gas. : (5]
9. What is an electric quadrupole? Calculate potential for points on the axis of the ,
~ quadrupole. ' [1+4]
OR

Find the electric field at a distance z above the center of a flat circular disc of radius R
wihich carries a uniform surface charge densityc. What does your formula give in the

~ limit R—>w? [4+11
10. A long cylindrical conductor has length 1 m and 1s surrounded by a coaxial cylindrical
conducting shell with inner radius double that of long cylindrical conductor. Calculate the
capacitance for this capacitor assuming that is vacuum in space between cylinders. [51
11. State Gauss Law of electrostatics. Show that electric field intensity at the surface of
infinitely long non-conducting cylindrical symmetric uniform charge distribution is
(1-+4]

- maximum.




-

12. Calculate the mean free path and mean free time between collisions for the conduction
electrons in copper having electron density 85 x10%/cm’ and resistivity 1.7 =x10° Qm.
Given: charge of an electron = 1.6 x 10*°C, mass of an electron = 9.1 % 10 kg and speed

of an electron = 1.6 % 10° m/s. A [51
13. Compare the methods of Biot and Savart law and Ampere's law to calculate magnetic
fields due to current carrying conductor. Calculate magnetic field at an axial distance ‘X'
from the center of the circular coil carrying cusrent. [2+3]
OR .
Explain Hall Effect. Derive an expression for Hall coefficient for an electron. [1+4]
14.1n a LR circuit, the current builds up to 20% of its steady state value in 3 sec. Whatisthe
inductive time constant? ' [51
E_ 1 . . . . . ;
15. Prove that 3= Jmow where E is electric field, B is magnetic field; pp and g are the s
permeability and permittivity of free space. - [5]

16. A beam of electrons having energy of each 3eV is incident on a potential barrier of finite
height 4eV. If the width of the barrier is 1 nm, calculate the percentage transmission of
the beam through barrier. {51

*¥E
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Derive a differential equation for damped oscillation. Write it solution and angular
frequency. Hence discuss all three cases of damped angular frequency and corresponding
motion.

OR

Derive a relation to determine the radius of gyration of a compound pendulum. Why
determination of acceleration due to gravity is more accurate from a compound pendulum

than a simple pendulum?

AcircuithasL=12mH,C=16 pFandR= 15Q

a) After what time t, will the amplitude of the charge oscillatons drop to one half of its
initial value? _ :

b) To how many periods of oscillation does this correspond?

What are particle velocity and wave velocity? Find the relation between them.

What is chromatic aberration of 2 lens? Obtain the condition of achromatism in the case
of combination of two lens of the same material. ' C

What is diffraction of light? Explain how can you obtain the wévelength of light using a
diffraction grating. : ,

OR
Define interference of light. Analytically explain the condition for maximum and

- minimum intensity and hence show graphically the variation of intensity with pbase

angle.

A screen is placed 2m away from a narrow slit which is illuminated with' light of
wavelength 6000A°. If the furst minimum lies 5 mm on either side of the central
maximunm, calculate the slit width. -

Find the specific rotation of a given sample of sugar solution if the plane of polarization is
turned through an angle 25.2°. The length of the tube containing 15% sugar solution is
20 cm. .

Calculate the numerical aperture and acceptance angle of optical fiber in which refractive
index of core is 1.62 and that of cladding is 1 52 .




9. Give the general method to calculate the electric field due to continuous charge
distribution. Use it to calculate the electric field intensity at a perpendicular distance ‘y’
from the infinite rod having a linear charge density A.

OR
What is electric field? Calculate the electric field at a distance x from the center of ring of

charge. Show that if negative charge —q 15 placed near the center of charged ring, the
motion of charge —q will be simple harmonic. . :

10. A paralle] plate capacitor hasa capacitance of 110 pF, with a plate area of 90 cm’ is filled

with a substance of dielectric constant k = 5.5. A potential difference of 50 Vis
maintained between plates. Determine:

a) The electrifield strength in the dielectrics.
b) The magnitude of free charge on the plate.
¢) The magnitude of induced surface charge.
d) The magnitude of polarization vector.

11. Discuss microscopic view of conduction. Show that resistivity and conductivity are
independent of applied field and depends on nature of material.

12. Compare Biot-Savart law with Amper’s law to calculate magnetic field due to current
carrying conductor. Calculate the magnetic flux density at an axial distance ‘x’ from the
centre of the coil of radius ‘R’ carrying current ‘i’ : :

OR

Describe the working mechanism of cyclotron. Find the expression for maximum energy
of a rotating particles in a cyclotron. Write its limitation. How can you overcome its
limitation? ' ' '

13. A long circular coil consisting of 100 tums with diameter 1.2 m carries a current of 5A

a) Calculate the magnetic field at a point along the axis 80 cm from the center.
b) At what distance from the center, along the axis, the magnitude of field is 1/8 times its
value at the center?

14. A uniform magnetic field of strength 8.0 T is applied perpendicularly on 2 rectangular
metal strip of width 2.0 mm and thickness 15.0 pm. A current of 1.5A is passed along the
length of strip and a lransverse voltage equal to 350uV is measured across its width.
Calculate

a) The average velocity of the electron in the metal.
b) The number of conduction electron per unit volume in this metal.

15. Mention the Maxwell’s electromagnetic equaﬁbns in integral and differential form. Show
that the electromagnetic wave propagate with the speed of light in free space.
16. A particle of mass M is confined in one dimensional infinitely deep potential well of

width ‘L’. Calculate the wave function and energy €igen value. Hence draw the wave
function and its corresponding probability density for first three Quanturm number.

Aok k
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1. Deduce the formula for the time period of compound pendulum and show that it is
minimum when length of the pendulum is equal to radius of gyration. _
Develop a differential equation of forced oscillations in LCR series circuit and find an
expression for resonant frequency.” A '

-

2. A string has linear density 525gm/m and tension 45N. When a sinusoidal wave of
frequency 120Hz and amplitude 8.5mm is sent along the string, at what average rate does
the wave transport enesgy.

3. What is meant by reverberation time. Derive the relation of sabine’s formula. Also explain
the growth and decay of sound in a hall. :

4. What is chromatic aberration? Derive an expression for the condition of achromatism of
two thin lenses in contract. - : '

5. What do you mean by coherént sources? Derive necessary theory of interference due to
wedge shape thin film. o o

6. The spacing of a atomic planes in a crystal is 3.1 x10"'°. When a monochromatic beam of
X-ray is incident on them at incident angle 82°30' second order image is produced,
calculate the glancing angle for the 4™ order image.

7. A 200mm long glass tube is filled with-a sclution of sugar, containing 15 gram of sﬁgar in
100m! of water. The plane of polarized light, passing through this solution, is rotated
though 20° 30". Find the specific rotation of sugar. -

8. An optical fiber has numerical aperture 0.22 and refractive index change 0.012. What are
the values of refractive index of core gnd cladding?

9. Define the term quadrupole. Derive the relation of the electric potential due to linear
quadruple along its axial line.

' - OR

Derive an expression for electric field intensity due to the non-conducting spherically

symmetric charge distribution of radius R at point (i) inside sphere (ii) outside sphere by |

using Gauss law. Also write down the significance of Gaussian surface. ‘ -




10. Two similar balls of mass m and charge q are hanging from silk thread of length 1. These

" two balls are repelled by angle 26, prove that the separation of the balls as

: \! /3
( ' q2 ! . .
X=i= | , assuming 8 is very small.
\zm:omg }

11. An electron with kinetic energy 2.5 KeV circles in a plane perpendicular to a uniform

magnetic field. The radius of the orbit is 25cm. Calculate (i) the speed of the electron (i1)
the flux density of magnetic field (i) the aumber of revolutions per second. ’

12. What is the average time between collisions of free electrons in -copper wire? Given,
- atomic weight = 63 $m/mol, denisty = 9gm/cm’, resistivity = 1.7x 10*Cm and Avogadro's
no = 6.02x10” mol . : ' ’

13. State and explain Biot and Savart's law. Derive an expression for magnetic field due to
current carrying circular Joop at axial line.
: OR _
Derive an expression for the growth and decay of current in LR circuit. Explain the
meaning of inductive time constant. :

14. A 10eV electron is circulating in a plane at right angles to a uniform field of magnetic

induction of 1x10°* Whb/m2. Calculate its orbital radius, cyclotron frequency and period of
revolution.

15. Sun light just outside the earth in atmosphere has an intensity of 1.AkW/m”. Calculate the
maximum electric and magnetic fields for sun light, assuming it to be a plane wave.
Given ¢=2.99x10°m/s.

16. Show that energy of an electron that is confined in the infinite potential well is q\iantized

and sketch that energy level and wave function diagram for n=1,2 and 3 for that well.
i *d* . '
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 Derive the time period of physical pex_xiulum. Show that its time period is ininimiim when
length of pendulum is equal to radius of gyration. R
to . . o ) OR . .
'Derive a differential- equation for LC -oscillation. Show that the maximum values of
electric and magnetic energies stored in LC circuit in equal. o
A solid sphere of mass 3kg and diameter 0.20m is suspended on a wire. Find the period of -
“angular oscillation for small displacements if the torsional constant of the wire is

‘A string has linear mass density 530g/m and tension SON. We send a sinusiodal wave
with frequency 120Hz and amplitude 6.5mm along the string. At what average rate does
the wave transport energy? o § . _ e
What are Newton's rings? Give the necessary theory for the determination of refractive
index of liquid using Newton's ring method. . : B
‘What is double refraction? Show that linearly and circularly polarized light are the special’

Light is incident normally on a grating 0.5cm wide with 2500 lines. Find the angular

- separation for the principle maxima of two sod_iurh lines (A, = 589.0nm and 2,=589.6nm)

in the first order. Are the two lines resolved? o o
Show that diameter of the circle of least confusion is independent of the focal length of
lens in the case when object is at infinity. - ' L N -
Two lenses of focal length +5.5cm and +4.5¢m are separated by a finite distance. Find the
position of principie points if the combination satisfies the condition of achromatism.

. Define optical ﬁber_“-Deri\}e the é;(pressioﬁs’ for acceptance angle'an& numerical aperture

of optical fiber.. . S . ‘
Prove that the electric field due to a short dipole at a point on axial line is twice that on
the equatorial line. : ) : S :

B . OR
Discuss Gauss's law in electrostatics. Find the ‘electric field intensity at a point outside
and inside the uniformly charged non-conducting sphere of radius R. '

vl i




-10.

il

12.

A capacitor of capacitance C is discharged through a resistor of resistance R. After how .
many time constants is the stored energy % of its initial value. - ' S

Discuss a>micxoscop§ic view of Ohm's law and show that resistivity of a conductor is.
independent of the extemnal electric field. 3 o

Derive the expression of magnetic flux density at a point on the axis of a circular coil . -

carrying current witi N pumber of tums. Explain how the coil behaves for large distance.. . -

OR

Show that the electrical energy density and the magnetic energy dénsity are proporﬁonal :
to square of their corresponding fields. - ‘ . : » ‘

. Deuterons in cyclotron dcscribe a circle of radius 0.32m just before emerging from dees. _
“The frequency of the applied emf is 10 MHz. Find the flux density of the magnetic field - '

“and velocity of deuterons, emerging out of the cyclotrons. (Mass of deuteron is

14.

15.

332x107kg) ., A _ o
Find an expression of the self inductance of a toroid having N number of turns, radivs ¥
and carrying current i. o S

The maximum electric field 20m from an isotropic point source is I.SV/m.. Determine: -

a) the maiimum value of magnetic field

1) averageintensity of light.

16.

¢) power-of the source

Prove that the energy levels are quantized, when an 'ele.ctrén is confined in an infinite
potential well of widtha. . ' '

ek k
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Define point of suspension & oscillation of bar pendulum & show that they are
interchangeable. Also show that the time period will be minimum, when these points are

equidistance from centre of gravity.

What is damped oscillation? Develop a relation for damped frequency in LCR oscillation.
Hence discuss the underdamped, overdamped and critically damped oscillations.

In an oscillation, the amplitude drops to 1/e of its original amplitude in S0sec. Find the
relaxation time. Also, obtain the time required to drop the amplitude to 1/€? of the original
amplitude. _

The reyerberation time for an empty hall is 1.5 sec. With 500 audiences present in the
ball, the reverberation time falls to 1.4 secs. Find the number of persons present in the

hall if the reverberation time falls to 1.312 sec.

A coaxial lens system placed in air has two lens of focal Jen
by a distance 24cm. Find the position of the cardinal points.
What is Newton's Ring? How can it be used to determine the refractive index of the
liquid?

gth 36cm & 12cm separated

. Or,
Discuss the similarities & difference of Young's double slit interference & single slit
diffraction. Interrelate the discussion to explain the formation of spectra by diffraction in
a single slit.
Show the intensity in the first and second order in a single slit diffraction reduced
approximately to 4.5% and 1.6% of its central maxima.
Two polarizing sheets are placed together with their transmission axes.crossed. A third
sheet is inserted between them with its transmission axis at an angle of 45° with respect to
each of the other axes. Find the fraction of incident unpolarised light intensity transmitted
by the combination.
What is the fiber optics? Discuss the physics behind the optical fiber transmission. Derive
an expression for acceptance angle of an optical fiber. _
Define electric quadrupole and quadrupole moment. Hence, determine the expression for
electric field intensity due to the quadrupole at axial line.

State and prove the Gauss's law in electrostatics. Apply this Jaw to determine the electric
field intensity at a point inside the uniformly charged non conducting solid sphere.




10.

11.

13.
14.

15.

16.

LUK IR . c 2 s . ~ ey
A paraliel piate capacitor cach of area 100cm” has potential difference of 50V and
roeitance 1000F, if 2 mica of dielectric constant 5.4 is inserted hetween plate, find the

Sdpataiuiive avvpl s > 3D

magnitude of

a) Electric field intensity
b) Displacement vector
c) Polarization vector

Define Faraday’s laws of electromagnetic induction and Lenz's law. Obtain an expression

for self inductance of toroid.

_if the carrier density of intrinsic Germanium at 300K is 2.29x10"%/cm’. Calculate the

resistivity at the same temperature given that electron & hole mobilities are 0.39m*v's”
& 0.19m*v's™ respectively. :

Compare Biot-Savart law with Amper's law. Calculate the magnetic field outside & inside
due to a long, straight wire of radius R carying a steady currrent T that is uniformly
distributed through the cross-section of the wire.

A long solenoid of radius 2cm has 1x10% tumns per meter and carries a sinusoidally
varying current I=5sin100nt, where I is in ampere & t is in second. Determine the
magnitude of induced electric field at 2 radius r=1 cm & r =3 cm from its central axis.

What is Displacement current? Define and derive the relation of poynting vector in
electromagnetism.

An electron with an energy of 8eV is incident on a potential barriex which is 9.2eV high
& 0.2 nm wide.

a) what is the maximum transmission coefficient that the electron will pass through the
barrier?
b) what is the probability of transmission that the electron will pass through the barrier.

* ¥k
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. Derive an expression for the time period of a physical pendulum and establish the
interchangeability of the center of oscillation and suspension.
OR ¢

Give the necessary theory of forced electromagnetic oscillation and deduce the condition
for resonance amplitude in LCR series circuit with ac source. :

2. Write down the characteristics of simple harmonic progressive wave. Derive an
expression of energy of a progressive wave.

3. A spring is stretched by 5 cm when a load of 1kg is suspended to the lower and (upper

- end of spring is fixed). What will be the maximum velocity of object if it is pulled down
further by Scm form equilibrium position and then released? :

4. Two thin lenses of focal lengths fi and £ separated by a distance d have an equivalent
focal length 0.3m and both lenses are of same material. The combination of lenses
satisfies the condition of achromatism and ‘minimization of spherical aberration. Find the
value of f; and £.

S. Explain. the formation of Newton’s ring in reflected system of monochromatic light.
Prove that in reflected light diameters of the dark rings are proportional to the square root
of patural numbers. A

)

OR
What is double refraction of light? Using the concept of double refraction, show that the
. plane polarized light and circularly polarized light are the special cases of elliptically
polarized light. ' .
6. A plane transmission grating of width 6 cm has 5000 lines/cm. Find the resolving power
of grating for second order spectrum and the smallest wavelength difference that'can be

resolved for light of wavelength 5000 A .

7. A plano-convex lens of radius 300 cm is placed on an optically flat glass plate and is
illuminated by monochromatic light. The diameter of the 8" dark ring in the transmitted

system is 0.72 cm. Calculate the wavelength of light used. .
8 Differentiate between LASER and white light. Why the light in He-Ne laser is produced
from Neon and not form Helium? : .
9. A ring shaped conductor with radius R carries a charge ¢ uniformly distributed around it.
 Find the electric field intensity at an axial point of ring at distance y form the centre. -
OR _

* Define capacitance. Give a general'mcihod to calculate capacitance of a capacitor. Find -
expression for the capacitance of 2 cylindrical capacitor. '




10. An electric dipole consists of charges 10pC and -10uC separated by a distance of 1mm.
What is the maximum torque ex| jenced by the dipole if placed in the uniform electric
field of intensity 400 V/em? -

11. Calculate the (i) mean free time and (ii) mean free path between collisions for the
conduction electrons in copper having electron density 8.5x10” fm® and resistivity
1.7x10° Qm. Charge of electron 1.6x107"? C, mass of clectron 9.1x10> kg, effective
speed of electron 1.6x10° m/s. '

12. Using Ampere’s law, calculate the magnetic field inside, outside and on 'the surface of a -
long current carrying conductor and hence plot a graph between the magnetic field and
the distance from the center of the conductor.

OR
Show that the energy per unit volume in an electric field and magnetic field are
proportional to the square of their fields.

13. A series circuit has 25 ohm resistance and 0.1 henry inductance. What will be initial rate
of increase of current if the circuit contains a 12V steady source? What time is required
for the current to attain a value of 100mA?

14. A wire of length L carries a current [ If the wire is formed into 2 circular coil, then the
maximum torque in a given magnetic field B developed for a single turngs 1= ({—-)LZIB
: 7
15. Write Maxwell’s equations in integral form. Convert them into differential form.

16. An electron is confined to an infinite potential well of size 8.5 nm. Calonlate the ground
state energy of the electron and radian frequency. Given: Plank’s comstant = 6.62 x10%
Js, mass of electron = 9.1x10™ kg.

*okk
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Define torsional pendulum. Derive an expression for its time period. Explain why the
time period of the torsional pendulum remains unaffected even ﬁ’..tée amplitude is large.

OR .
What is a damped EM oscillations? Which factor in the circuit is responsible to produce
such a motion? Derive a differential equation for this motion and write its solution. What
will be the remedy of such motion to make it smooth?

2. A meter stick swings as a compound pendulum when suspended from one of its end.
Calculate (a) period of the oscillations and (b) equivalent length of the simple pendulum
that would have the same period. ) _

3. Mention the conditions for good acoustics of a hall and derive an expression for
reverberation time.

4. Why Newton’s interference fringes are circular? Derive an expression for radius of the
Newton’s ring due to the transmitted light.

OR

Define dispersive and resolving power of a diffraction grating. Derive an expression for
the resolving power of the grating having N slits.

5. A plane transmission grating having 5000 lines/cm is used to obtain a spectrum of light
from a sodium lamp in the second order. Calculate the angular separation between the
two sodium lines whose wavelengths are 589 nm and 589.6 nm.

6. Calculate the specific rotation if the plane of polarization is turned through 30.5°
traversing 25 cm length of 10% sugar solution. -

7. Define an optical fiber and mention its types. Explain the numerical aperture and
acceptance angle for the optical fiber and derive the expression to establish a relationship
between them.

8. Dispersive powers for crown and flint glass lenses are 0.015 and 0.030 respectively. How
can you design an achromatic contact of the lenses of focal length 50 cm?

9. What is an electric Quadrupole? Derive an expression for the electric potential at any
point on the axial line at a distance ‘r’ from the centre of a short Quadrupoie. Also, show
that the electric potential at that point is inversely proportional to r.

OR

Discuss the modification of Gauss law due to the presence of the dielectrics and derive a
relation among displacement vector, polarization vector and the electric field.

Peaet
.




10. A particle of charge —q and mass m is placed midway between two equal positive charges
ao of separation d. If the negative charge executes SHM between the positive charges,
then derive an expression for the time period of the oscillations.

11. Calculate the mean free time and mean free path between the collisions for the free
electrons in copper with number density of the electron 8.5 % 10%® m and resistivity
17 x 10* ohm-m.(e = 1.6 x 10 C, me = 9.1 % 10 kg and effective speed of the
electron = 1.6 x 10°m/s)

12. Define the cyclotron and cyclotron frequency. show that energy of a charged particle in a
cyclotren is independent to the oscillating electric field.

OR

State Ampere’s law in magnetism. Calculate the magnetic field outside and inside a
current carrying long straight conductor.

13. An inductance of an inductor L connected to a battery of emf ¢ through a resistor of
resistance R. Show that the p.d. across the inductor after time tis Vi = ge ™M At what
time the p.d. across the inductor is equal to the p.d. across the resistor such that i = 1o/2.

14. What is magnetic flux density at the center of a circular coil of radius 2 cm and with 20
tumns carrying current of 10 A?

15. Write Maxwell equations in differential form. State and explain the pointing vector and
theorem.

16. What is the physical significance of wave function? Derive the relation of Schrodinger

wave equation in time dependent form.
*k®
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1) Deduce the e pesiod of a simple harmonic vibration. Explain why a loaded bus is more

ccomfortable tham am empty bus. (3+2)

2) Explain forced escillation with its differential equation.- Write the relation for the frequency
dependent amplimde and hence give a rough sketch of the resonance curve. (3+2)
Calculate the average smplitude of a sinusoidal sound wave in air of a frequency of 1.5 KHz

and average ingensity 10-5W/cm’, where density of air is 1.29kg/m>. ©))
3) Give an account of bad acoustic propertics of 2 hall and discuss the method to improve these
defects. . . . 5)
4) Explain the physical meaning of Dispersive and resolving powers of a Grating. Two spectral
Jines have wavelengths A and A+A respectively where AL <<\. Show that their angular
. . . A2 . . "
separation A in a grating spectrometer is A6 = where‘d” and ‘m’ are grating
elements and no. of order respectively.” . (243)
. Or :
Tn newton’s ring experiment, “Central spot is dark in reflected system” and “Fringes get
closer as the no. of order increased” explain. Is it possible to make central spot bright in
reflected system? M so how? (3+2)
5) A soap filim 5105 con thick is viewed at an angle of 35° 10 the normal. Find the
®

wavelength of the visible light which will be absent from the reflected light.

6) Light of wavelength 580nm falls on a calcite crystal of certain thickness. The emerging
light is circutarly polarized. What must be the thickness of such crystal? ©)

7 Calculate the focal length of combination of two thin lenses of focal length f; and f;
separated by a distance'd’. Find the position of two principal ppints. (5)

8) Trace the ray diagram that shows the propagation of light through the step and graded index
(3+2)

optical fiber. Write the importance of self-focusing in an optical fiber.




§) Charge of uniform density p=32pCl'm2 fiils & non-conducting solid sphere of radius of 5.0
cm.What is the magnitude of the electric field a) at 3.5 cm b) 8.0 cm from the sphere’s
center ®

Or . '

Two large paralle] plates are scparated by distance of 5cm.The plates have equal but
opposite charges that create an electric field in the region between the plates. An alpha
particle (q=3.2*107° C, m=6.68*1077kg) is released from the positively charged plate, and
it strikes the negatively charged plate 2* 108 sec later. Assumning that the electric field .
between plates is uniform and perpendicular to the plates, what is the strength of electric
field? : ' &)

10) Calculate the potential at a point due 10 2 uniform line of charge of length L at a distance D
from its one end which lies in the perpendicular line. ’ (5)

11) Explain how electric energy is stored in a capacitor and derive an expression for energy
density of electric field. (2+3)

12) Explain super conductivity and its types with examples. Write the difference(s) between
super conductor and perfect conductor. _ (3+2)

13)If a test charge revolves round a circular path of radius 8.5cm where the magnetic field
increases at steady rate 0.13T/s, calculate the maghitude of induced electric field at a point

12.5cm? ) (5)
14) Derive cxpr&sion for inductances of a solenoid and toroid. Then show that inductance is the
_ property of the coil. . &)
Or :

What is Hall Effect? Write its importance. Show that the hall coefficient Ry =-1/ne, where

the symbols have their own meanings. (1+143)
15) The Sun delivers about 10°W/m® of energy to the earth'S surface through EM radiation

calculate a) the total power incident on a roof of dimensions.Sm #20 m. b) Radiation

pressure and force exerted on the roof, assuming roof is perfect absorber. 2+3)

16) A beam of electrons having energy of each 3ev is incident on a potential barrier of height 4ev-
1f the width of the barrier is 20nm, calculate the percentage transmission of the beam through
)]

the barrier.

E¥
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1. Derive the resonance condition in an LCR circuit. Briefly explain the quality factor and

-~ ‘hence show the quality factor will be higher if the band width of the circuit islower.

T2 What is Ulhasomd‘7 How these waves are produced" Write the fields of major
application of Ultrasound. - .

°3. Show that the wave equation of a transverse wave in a string is

Y 2 ) . .
%2—’ ]2 : ¥> herev—f , where p = mass per unit length
4 -Explain how Newton's nngs are formed and describe the method for the determmahons of
Areﬁ'acnve index of hqmd using Newton's ring formula A R

L OR .
Dlscnss Frannbofer dxffracuon duetoa smglc shit. Draw a curve mdrcatmg dxstnb\mon of .
. mtensrty of diffraction patterns, Is there: ‘any fundamemal dxfference between mterference
_-and dxfﬁaaxon'? Give the reasons. )

5. “What is’ double Refrachon" Bxp}am how Nxcol pnsm can be used as polanser and RS

analyser” o 'I»

6. A drfﬁ'acuon gratmg has 4000 lines per cm and is used at normal mcrdence Calculate the .:;f . S

A dlspersrve power of the gratmg in.the third order spectrum for the wavelength 5300nm. . .+ -

C 7. Write down the chataetenstxcs of LASER and its. use in holography How semi conductor
g laser is produced" L . . , :
8 Itis desrred to- make a convergmg acbromanc lens of mean focal lengtb 30 cm by usmg o

two lenses of materials A and B. If the dlsperslve powers of A and Barein the rano 1 2 o . -

. . Find the Jocal Iength f each lens.

tnc f e]d due to an mﬁmte lme of change o

What is dle}ectnc constant? Prove the relatxon D e,, E+P Where symbols carry thexr

".usual meamngs

o the balls assnmmg that the separatxon angle to be small .

A {“‘:f,What isa damped em‘oscrnamm?_WInch factorm the crrcmt is responsrble to produce S '

o "wrll be the remedy of such motxonto make it smooth" RO

“such -a motion? Derive a dxfferennal ‘equation. for this motron and wnte its solutxon What




11. A paralle] plate capacitor contains two dielectric slabs (of equal dimensions) of dielectrics
K, and K as shown in figure below (i) Find the capacitance in each case if A is the area
of each plate. (i) If K; =2 and K, = 3, what will be the ratio of the capacitance in two

//:////)// - \ ;
//////%Id o 0.~

12. A pd. of 1V is applied-to a 30.5 m length of coppef wire (diameter 0.02 inch). Calculate
(i) The current (i) Current density (iii) The electric field strength (Given, Resistivity of

copper is 1.7x10°°Qm).

13. Discuss the Hall Effect. Derive (i) Hall voltage (ii) Hall coefficient and (i) Hall

resistance. Explain that the Hall resistance leads to the quantum Hall effect.

14. Derive an cxpresﬁion for the magnetic flux density inside a Jong solenid, carrying current -

I, at a point nearits center.
OR

Derive an expression for growth and decay of current in inductance and resistance circuit.
. Also explain the decay current in LR circut. . : : e

" 15. Prove that charge conservation theorem  with the help of maxwell’s éﬁuéﬁon of
' el_ectromagnetisfn. ’ - o

16. Using the uncertainly principle, calculate the minimum uncertainty in v:clocity ‘when :an_" .
electron ‘is_confined 10-a .box having a length 1nm. - Given, m = 91x10% Kg, =

h=66x10""s:

T
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* absorbing surface of the-

A ATwo thin' converging ‘Jenses of
.. co-oxially in air separated by ‘a distance of 20 cm. An. Ob_]

T“"flhe fi rst lens Fmd the position and nature of the 1mage o
What is opncal ﬁber? Explain- numencal aperture and acceptance angle. .Also comparethAev '; s o

"How ¢ can you distingu

A 30 cm long polanmcter tube €0

. g attenuation property effi
"9, What is €l

Candldates are reqmred to give their answers in then' own words as far as pracncable

. Attempt All questions.

All questions carry equal marks.
Assumie suitable data if necessary

Describe L.C oscillation qualitaﬁvcly by using neecsaary circuits and graph.

OR - |
Define the terms sharpness of resonance and quality factor. Derive the relation of quality
factor in terms of band width. o
Define transverse wave. Develop a dlfferentxal equanon of the wave in 2 stretched string
and then find the velocity of transverse wave. .

A reverberation time of 2.3 sec is observed ina nall of volume 5500 m Tbe sound -
hall has an area of 730 m’. Calculate the average absorption

coetf cxem - . e
What are - construcnve and destrucnve merference'? Prove that the path d]fferen(:c for .
constructive interference is integer multiple of rs and lhat for destmctwe mterference 15

odd mteger multiple of 32. A
ish the plane, circul arly and elhptxcally polanzed lxght by usmg L

nicol prised and wave plate?

;What is:diffraction of: light? Explam the dxspersnve power and resolvmg power of a ..
dlfTractxon grahng Dcnve the relation and also’ rclate them.” . - ) a -

ntammg, 50 cm Yof. suvar sol\mon rcduces an ophcal : j__

rotaﬁon 14.5° when placed on a po

focal lengths 30 cn. and - 40 cm respecnve]y are Place 1

ciency and cost of single mode and mulnmode optlcal fibers. -

CCtl’i

Jarimeter tube. If the spemﬁc rotauon of .sugar sohmon, S o
5 18 65° calculate the quanuty of sugar contained 1 m the tube. - . . . T

ect is plac,ed ‘40 cm, m front of © ?‘

9. ical dxpole and dxpole moment? Denve an expressmn of the elecmc ﬁeld;‘
- mtensity ata pomt due o dxpole at equatonal lme" e iR




i

-

10. Define the ihree electiic vectors EP.D and develop a relation between them.

A cylindriéa! capacitor has radii "2’ and 'b’. Show that half the energy stored lies within the

cylinder whose radiusis 1= Jzﬁ; .

11, What will be the conductivity of sodium metal having atomic .weightA22v.9 and density
1.013 gm/cm™? The relaxation time of sodium metal is 3x 10 sec. ‘
12.. What type of particles can be’ accelera_téd, by a cyclotron? Explain. the WOrking of -

~ cyclotron ard synchrotron with their differences. ’ .

“OR

Differentiate between electromagnetic induction and’ self-induction. Develop an
expression for self-inductance of a teroid. : :

13. Using Ampere's law, calculate the magnetic field inside, outside and on the surface of a
Jong current carrying conductor and hence plot a graph between the magnetic field versus
distance from the center of the conductor.

14. Determine the enzrgy stored in an inductor. Also, determine the energy density in
magnetic field. ’ : L R , _

15. A radio wave transmiis 75 W/m® of power per unit 'aArez_x,r The flat surface arez is
perpendicular to the direction of propagation of the wave. Calculate the radiation pressure
on it and maxiwin eleciric and magnetic field associated with the wave. :

16. What are the significances of wave-function? Using_the wave function “derive and -
expression for the time dependent Schrodinger wave equation: - - ' o

®*%¥
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. Define centers of suspension and oscillation of a compound pendulum and show that they
are interchangeable. What length of the pendulum has its minimum time period?

OR

Define SHM. Derive the expression for energy of SHM. Show that the KE and PE of
simple harmomca}]y oscillating object changes w1th time however the total energy is
invariant.

2. What is LC oscillation? Derive the differential equation of free oscillation and compare
its solution with mass spring system.

3. What is piezoelectric effect? Describe the construction of a piezoelectric oscillator for
the production of ultrasonic waves.

4. Explain how interference fringes are formed by a thin wedge shaped film examining by
normally reflected light. Derive a relation for the fringe width on such -system of

interference fringes. - g

- OR ' £
What is double refraction? Explain how would you use the phenomenon to produce linear
polarized light and circularly polarized light. :

5. A diffraction grating used at normal incidence gives a line (540 nm) in a certain order
superposed on the violet line (405 nm) of the next higher order. How many lines per cm
are there in the grating if the angle of diffraction 1s 30°7

6. In Ramsden’s eyepiece a coaxial lens system is used. There are two lenses in air and are
of equal focal length of separated by a distance 2f/3. Find positions of the cardinal points.

7. Discuss the physical significance of numerical aperture (NA). How does it depend on
refractive index of core and cladding?

8. Calculate the thickness of doubly refracting plate capable of producing a path differences

—

of % between extraordinary and ordinary rays of wavelength 5890 A. (Use po = 1.53;

and p.=1.54) : :
9. What is an electric dipole and dipole moment? Show that electric field for a short dipole
drops inversely to cube of the distance at any point from the dipole on an axial line.

, OR
What is an electric qudrupole? Calculate potentiél for points on the axis.of the qudrupole.




10. Two point charges 6pc and -24pc are 18 cm apart in air. Locate the positions .of zero
potential on the line joining the charges.

11. Two capacitors having capacitance 25pF and SpF are connected in parallel and charged
with a 100V power supply. Calculate the total energy stored in the two capacitors.

12. What is superconductor? Explain critical magnetic field. Describe the characteristics of
superconductor.

OR

Explain Biot-Savart law. Show that a current carrying circular coil behaves as a magnetic
dipole for a large distance.

13. Explain meaning of self induction. Calculate inductance for a solenoid and Toroid.

14. Deuterons in a cyclotron describe a circle of radius 0.32 m just before emerging from
dees. The frequency of the applied emf’s 10 MHz. Find the flux density of the magnetic
field and the energy of deuterons emerging out of the cyclotron. (mass of deuterons =

332x 107 kg.)

15. What are Maxwell’s equations? Using Maxwell equations derive electromagnetic (em)
wave equation in dielectric medium. Prove that em wave travels with velocity less than
velocity of light in such medium.

16. A non relativistic particle is moving three times as fast as an electron. The ratio of the de-
Broglie wavelength of the particle to that of the electron is 1.813 x 10, Calculate the
mass of the particle. :

ok
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All questions carry equal marks.

Assume suitable data if necessary.

. Define compound pendulum. Show that the motion of torsional pendulum follows angular

SHM. Use it to find modulus of rigidity of a given wire.
OR

Prove that LC circuit is an analogy of spring mass system. Hence prove thal maximum
energy stored in the capacitor is equal to maximum energy stored in inductor.

If the relaxation time of a damped harmonic oscillator is 50 sec, find the time in which the

mpliﬁde falls to —1—3-times the initial value and éipergy of the system falls to —1701" its
e o e

initial value.
A room has dimensions of 6x4x5m. Find (a) the mean free path of the sound wave in the
room (b) the number of reflections per second made by sound wave with the walls of the
room. (Given, velocity of sound in air is 330ms™) ‘
Write down the conditions for interference of light? Give the necessary theory for the
interference in thin film due to reflected hight.

OR

Describe how will you produce linearly, circularly and elliptically polarized light. Explain
with mathematical calculation.

A grating with 250 grooves/mm is used with an incandensent light source. Assume visible
spectrum to range in wavelength from 400 to 700 nm. In how many orders can one see

the entire visible spectrum?

Newton’s rings formed by sodium light viewed normally. What is the order of dark ring
which will have double the diameter of 50" ring?

What do you mean by population inversion and pumping? Describe the working of He-
Ne laser with the help of energy level diagram. ‘

What is chromatic Aberration? Show that a single lens is always accompanied with such
aberration. Discuss in brief how can we minimize chromatic Aberration in the

combination of lenses.

Derive an expression for the electric potential at a: point P at an axial distance x from
center of the ring of radius ‘a’ and linear charge density L. Hence develop the expression

for electric field intensity at the same point.
OR

Prove that the electric field due to a short dipole at a point on axial line is twice that on
the equatorial line.




10.

11

12.

13.

14.

16.

Charge of uniform volume density p = 3.2 ;.LC/m3 £ills a non conducting solid sphere of
radius 5 cm. What is the magnitude of the electric field 3 cm from the sphere’s center?

A parallel plate capacitor has a capacitance of 100 pF, a plate area of 100 cm’ and a mica
dielectric. At 50 volts potential difference calculate (a) E in the'mica (b) the free charge
on the plates and (c) the induced surface charge. [Dielectric constant for mica, k = 5.4]
What will be the conductivity of sodium metal having electron density 2.5x10% m” and
relaxation time 3x1 0"Msec?
Derive an expression for Hall Voltage. How do you differentiate the type of charge
carrier from the result of Hall experiment? What is Hall resistance?

OR

Derive the relation for rise and fall of current in LR circuit. Plot a graph between current
and time and explain the figure.
A parallel plate capacitor with circular plates is being charged by varying electric filed of

1.5x10'2 V/m-s. Calculate the induced magnetic field if the diameter of the plate is
110 mm and displacement current of this condition.

_ Write Maxwell equations in differential form in free space. Derive electromagnetic wave

equations in vacuum. Find their plane wave solutions.
Write down Schrodinger time dependent and time independent wave equations. Prove
that the energy levels are quantized when the electron is confined in an infinite potential
well of width ‘a’.
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Write the differences beiween mechanical oscillation and e.m. oscillation. Set up the
differential equation of damped harmonic mechanical oscillation. Obtain the relation for
frequency of such oscillation. Hence explain the conditions for different types of damped

oscillation

—

OR

Define sharpness of resonance. Derive the relation for current amplitude of forced e-m
oscillation. -

5 What are the measures of good acoustic building? Show that the reverberation time
decrease with increase in absorbing factors in a hall. 1

3. Two thin lenses of focal length f1 and f2 separated by a distance having an equivalent

focal length 50 cm. The combination satisfies the condition for no chromatic aberration
and minimum spherical aberration. Find the separation between the two lenses if both

 lenses are of same materials.
4. Prove that the intensity of first maxima is 4.54% of the central maxima in Fraunhoffer's
single slit diffraction. . ’
OR

Write the physical meaning of dispersive power and resolving power of grating. Show
that resolving power is directly proportional to the total number of rulings on the grating.

5. Newton's Rings arrangement is used with a source emitting two wavelength X, and 2. It
is found that the n™ dark ring due to Ay coincides with (n+1)th dark ring to A;. Find the
diameter of n™ dark ring. (A1 = 6x107 cm, A= 5.9x10” cm radius of curvature of the lens
R =90cm). '

6. A quartz crystal has refractive indices 1.553 and 1.544. Calculate the thickness of a
quarter wave plate for sodium light of wavelength 5890A°.

7. Explain the terms stimulated emission, population inversion, optical pumpling and
metastable. Explain working principle of He-Nellaser.

8. A heavy circular ring of radius R oscillates in a vertical plane about a horizontal axis at a
distance x from the center. Show that the time period is minimum when x =R




.

9. Derive the relation for potential at any point due to an electric dipele and show that no
work is done in bringing 2 charge from infinity to dipole along the perpendicular bisector
of the dipoie.
OR

A plastic rod contains uniformly distributed Q charge- Tbe rod has been bent in 120°
circular arc of radius '’ as shown in figure below. Prove that the electric field intensity at

the center of bent rod is E= 2@9—

Ame,r

19. Derive the relation for rise and fall of current in charging and discharging of capacitor
through resistor. Plot graphs between current and time and explain the figures.

11. The space between two concentric conducting spherical shells of radii b= 1.70 cm and a

=170 cm and a = 1.20 cm is filled with a substance of dielectric constant k=235 A

potential difference y =73 V is applied across the inner and outer shells. Determine (a)
the capacitance of the device (b) the free charge q on the inner shell.

12. What is Hall-effect? Derive an expression for the Hall coefficient and established the
relation between mobility of charge carrier and conductivity of material of wire.

OR

Derive a relation resistivity of a conductor using microscopic view. From your result,
explain why resistivity -of a conductor increase with necessary Wwith increasing
temperature.

13. Explain the phenomenon of self induction. Calculate the value of inductance for (a) long
solenoid and (b) Toroid.

14. What is Ampere's law? Derive the expression for magnetic flux density outside and inside
a long straight conductor carrying current I

15. Define Poynting vector. Prove thatS =(Ex B)/ n,, where the symbols have their usual
meanings.

16. Discuss the significance of the wave function and deduce the time independent
Schrodinger's wave equation.
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: Dxﬂ'erernate between bar pendulum and tors;onal pendu]um Prov’ that Lhere exists four :
L collmcar pomts in bar pendulum )

-oxf S

" energy half KE and half PE? -

A source of sound has a frequency of 256 Hz ard amphtude of 0. 50 cm, calculate the -
" energy flow across a square cm per sec. The velocxty of sound in air is 330 mfs and .

* density of air is & 29 kU/m

Prove that interference in thm fiim of reﬂected and tranvmxt*ed naht are comﬂiementary
to each otker. '

OR
What is diffraction of light? Discuss the intensity distribution with special reference to
diffraction of light in a single shit. A ‘
Two thin converging ienses of focal lengths 30 cm and 40 cm respectively are placed co-
axially in air separated by a distance of 20 cm. An object is placed 40 cm in front of the
first lens. Find the position and nature of the image. . :

A 200 mm long tube and containing 48 cm’ of sugar solution produces an optical rotation
of 11° when placed in a saccharimeter. If the spemﬁc rotation of sugar soluticn is 66°,

calculate the quantity of sugar contained in the tube In the form of a solution.

‘Ina Newton's ring experiment the diameter of the 10" ting chanaeq from 1.40 cm to 1.27 -
cm when a liquid is introduced bet veen the iens and the p}ate Calcuiate the refractive

 index of the fiquid.

What is an optical fi be'? Show that Numerical aperture of an opncal fiber is gwen Dy ihe
.Vexpressron NA= p\fZ where the svmbols carry their usuai “neamnos .

o vProve thm LC cu'cmt is.an a.halogy of sunple hannomc motion and hence prove that . o
- . maximum energy. stored in electric ﬁeld 18 equa] to- naxxmum eneroy stored in magnetxc ’

. field. ‘ e A :

- In simple harmomc motion, when the dxsplacemﬂm is one—‘xalf the umphtude what e
fraction of the total energy. is KE and what fraction is PE? At what dlspiacement isthe - L

9. ._Determme the electﬂc field ata dxstance zonthbe ccmral axis from thP center of aenatgcd B
T rmg Also tmd the maxmum value o; e.ectnc ueld T : Do o

OR, -

R ”alcula-.e the potentx& at an} pomt due to an °lecmc dmolc A.so, und th" potenaal on .

R the axxal Lne



- 15. Define poynting vector. Prove that

10. Over certain regmn of space the electric potential is' v 15x-3x2y+12yi2. Find the
expre:.sxon for the X, y andz »omponents of the electric field over this regiori. What is the

magnitude of the field at ihe punn P that has coordinates {1, 0, 2} m?

11. Write the general methods to calculate the capacitance of a capacitor and hence .
determine the capacxtance ofac j}.ndncal capacnor of inner and outer radii 2’ and B
respecnvely ' .

12. Calculare the drift speed of elN‘trens whpn LO A current is supphed throu,h a cepper
wire of cross-sectional area ] mm® and eleciron density 10 m>. L .

13. Determine the energy &ored in an inducter. Hence, prove t}rat the energy density in

" magnetic field is directly proportional 6 square of magnetic field. o

OR _
. thai;r., an expression for ragnetic field intensity due t;i a circular coil carrying currént:at_'
its axial point : ' ‘ -

‘o 3.0 cm wide -:t 2.0 mm thick is placed in-a n*agm,txc ield i 75T ifa .

A ch*»r sty
current of 150 A is setup in J n calculate gl) Hail veltage and (ii) Hall moblhty ifthe -

number of Pne-.,m,ns per unit \'{)lum 15 8. 4‘< 10%m™ and resxstmty is 1 72><10 oh'n-m

bt
':;:_

16. A bea.n of eiectrons s having en2 a; ef 3eV is incident 'or‘! a pdtential»bairier of height 4 -

eV If the width of the barrier is _GA caicu.a*e the percentaoe transmlss on of the beam
through the barrier. o

T
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Candidates are reqmred to give their answers in their own words as far as practicable. .

Artempt All questions.

All guestions carry equal marks.

Assume suitable data if necessary.

Differentiate between bar pendulum and torsional pendulum. Using a torsional pendutum,
derive a relation for modulus of rigidity of the metallic wire. :

OR

Compare the damped and forced LCR oscillation. Derive the differential equation of
forced em-oscillation and compare it with driven mechanical oscillation

_ Show that in a bar pendulum, minimum time period is achieved if radius of gyrati
equal to the distance of point of suspension or point of oscillation from center of gravity.

features of acoustically good auditorium. Derive Sabine’s formula.

. Two thin converging lenses of focal lengths 3 cm and 4 cm respectively are placed

coaxially in air separated by a distance of 2 cm. An object is placed at 4 cm in front of

first lens. Locate the positions of the principal points and final mage.

for plane, elliptical and circular polarized light.
OR

rent sources of light? How such sources develop in lab? Show that the
the reflected light of Newton's ring is directly

on is

. What is polarization? Derive the relation

What are the cohe
square of diameters of the n™ dark ring by

proportional to the natural number.
. Define acceptance angle and numerical aperture. In an optical fiber, show that Numerical
Aperture (NA) = pw,,\/(ZA), symbols have their usual meanings.

. In a Fraunhofer Single slit diffraction, a convex lens of focal length 20 cm is placed just

after a slit of width 0.6 mm. If a plane wave of wavelength 6000A° falls on slit normally,
calculate the separation between the second minima on either side of central maximum.

. Calculate the minimum no of lines per cm in a 2.5 cm wide grating which will just

resolve the sodium lines 5890 A and 5896 A in second order spectrum.

. A thin ring made of plastic of radius R is uniformly charged with linear charge density A.
Calculate the electric field intensity at any point at an axial distance y from the center. If
electron is constrained to be in axial line of the same ring, show that the motion: of

electron is SHM. 3
‘ ' OR

- Discuss the behavior of dielectrics ina paraliel plate capacitor. Based on

Gauss law of A
,- where symbols: have their _,usu}a}v

: - - - =
electrostatic in dielectric, show thatD=¢,E+P

meaning.




e
A
-

10, The potential in a region between x =0m and x =6mis V=a+bx’ where a = 10 and
b = -7V/m. Determine (i) the potentials at x = Om, 3m and 6m and (i1) the magnitude and
direction of electric fields at x= 0Om, 3m and 6m.

11. What are the current density and mobility? Explain the atomic view of the resistivity and

- showthatp={ m/ne’t}, where symbols have their usual meanings. - .

12. Give general method of calculating capacitance of a capacitor. Use the method to
calculate the capacitance of a spherical capacitor.

13. A toroid has number of turns 1250, internal radius 52 mm, external radius 95 mm and

 thickness of the ring 13 mm, calculate the inductance.
OR

A solenoid having an inductance of 63 pH is connected in series with a 1.2 kQ

resistance. If a 14 V battery 1s connected across the pair, how long will it take for the
current through the resistor to reach 80% of its final value?

14. Explain Hall effect. What results you can draw from Hall experiment? Obtain an
expression for the Hall voltage in a current carrying specimen placedina magnetic field.

15. State Maxweil equation in integral form. Convert them into differential form. Explain
each of these equations.

16. A free particle 1s confined in a box of width L. Using Schrodinger wave equation find an
expression for energy eigen value.

ek
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Derive a relation to find the moment of inertia of a rigid body about an axis passiixg
through its center of gravity using the torsional pendulum.
' OR

What is resonance? Formulate the differential equation of forced elecromagnetic

oscillation. Then determine the expression for resonant frequency. A
of 625 gm/m and is stretched with a tension SON. A wave,
spectively, is travelling along the
ng?

A string has a linear density of
whose frequency and amplitude are 160Hz and 10mm re
string. At what average rate is the wave transporting energy along the str
reverberation time, before the construction of a Cinema

Why is it importait to study the
Hall? Derive a relation for reverberation time based on absorption coefficient, volume

and surface area of the hall.

‘What happens to the energy
Derive the relations for thin fi

when waves perfectly cancel to each other in interference?
m interference by reflected light.

OR

the Newton’s rings when two surfaces of radii R1 and R2 are

Show that the diameters of
the telation (1/R)-(1/Ry) = (4n/d’;), where n is the

placed in contact are related by
integer number of the fringes.

A grating with 250 grooves/mm is used with an incandescent light source. Assume the

visible spectrum to ran
see the entire visible spectrum?

Define . the polarization of light. Write its importance in different optical instruments.
Derive the relation for the thickness of quarter wave plate and half wave plate.

Two thin converging lenses of focal length 3cm and 4cm respectively are placed
coaxially in air and separated by distance of 2cm. An object is placed 4cm in front of the
first lens. Find the position of the nature of the image and its lateral magnification.

ad fiber is made with a core glass of refractive index 1.55 and the cladding is

ce of 5.5x10™. Determine (i) Cladding index (ii)

doped to give a fractional index differen
ance angle and (iv)

the critical internal reflection angle (iii) the external critical accept
numerical aperture (NA).

A particle of charge -q and mass m is pla
qo of separation d. If the negative charge -q is displaced in perpendicular direction to the

line joining them and released. Show that the particle describes a SHM with a period.

! 3.3
T= eQmH ,d'

-

OR

Calculate electric field at any point is axial distance due to 2 dipole and a quadrapole.

‘What conclusion you can draw from your results.

ge in wavelength from 400 to 700 nm. In how many orders canone -

ced midway between two equal positive charges



10. Charges ave uniformly distributed through out the volume of an infinitely large cylinder

y Gios

of radius ‘a’. Show that the elgctric field at a distance *p’from the cylinder axisr<ails
given by E= -221- where pisthe volume charge density-
o

11. A cylindrical capacitor has radii a and b. Show that haif the stored electric potential
energy lies within a cylinder whose radius is T= Jab

12. Explain Hall Effect. Derive 2 relation for hall resistance. From this relation explain the
meaning of quantization of hall resistance. '

13. The current density In 2 cylindrical wire of radius R = 2 mm and uniform cross-sectional
areais given by J=2% 10° Am’®. What is the current through the outer portion of the wire
between radial distances R/2 and R?

14. Explain the phenomenon of “seif-induction”. Find an expression for the self-induction of
atoroid having N pumbers of tums, radius ¥ and carrying current i

OR
State Ampere’s 1aw. Find the exprerssions for magpetic field outside and inside the long
straight wire by using this law. '

_ Write down the Maxwell’s equations for non conducting Find the equation of propagation
of plane electromagpetic wave for E-field and B-field for such medium. Show that'
electromagnetic wave travels with velocity Jess than velocity of light in such medium.

—
N

16. Derive schodinger time independent Wwave equation. A particle is moving in one
dimensional potential well of infinite beight and width *2’. Find the expression for energy
of the particie.

%%

e e e



24 TRIBHUVAN UNIVERSITY Exam.
’ Full Marks

Examination Control Division | Programme BA

INSTITUTE OF ENGINEERING Level BE

80

—

BEL, BEX ,BCT, BE, Pass Marks

32

2070 Chaitra - Year /Part [ 1/] Time

3hs]

——

Subject: - Engineering Physics (SH402)

v
v
v
v

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
Al questions carry equal marks.
Assume suitable data if necessary.

Distinguish between free and forced vibrations. Write the differential equation of forced

oscillation. Determine the amplitude of oscillation for forced oscillation and hence

explain sharpness of the resonance.

. OR
Define simple harmonic motion. Show the average kinetic energy is half oft the total
energy of a particle executing simple harmenic motion. :

A 2pF capacitéi is charged upto 50V. The battery is disconnected and 50mH coil is
connected across- the capacitor so that LC oscillation to occur. Calculate the maximum

value of the current in the circuit.

The elastic limit of steel forming a piece of wire is equal to 2.70x10® Pa. What is the
maximum speed at which transverse wave pulses can propagate along this wire without

exceeding this stress? (density of steel = 7.89x10° kg/m®)
‘What are Newton’s riﬁgS? How can you use these rings to determine the refractive index
of a given liquid?

OR
Discuss the phenomenon of Fraunhofer diffraction at a single slit. Show that the relative
4 4

. iztensities of the successive maxima are : — 1 ——. ..

Ifthe plane of vibration of the incident beam makes an an

 apurture and dispersive power of the material of th

9n* 2527

Light of wavelength 6000 A falls normally on a thin wedge shaped film of refractive
index 1.4, forming fringes that are 2 mm apart. Find the angle of the wedge.

gle of 20° with the optic axis,
compaze the intensities of extracrdinary and ordinary light. ’
Stow that the diameter of circle of least confusion depends on the diameter of lens
e lens but is independent of the foeal
lergth of the lens. '
An optical fiber has a numerical aperture of 0.22 and core refractive index 1.62.

Deermine the acceptance angle for the fiber in a i
1.25. Also, determine the fractional refractive index change.

quid which has a refractive index of

e e v 1+ e 0




I

9. Prove ihai elecinic ficid duc o a shoit dipole at axial point is twice that at equatorial poini.
10. A capacitor of capacitance C is discharging through a resistor of resistance R. After how
many time constants is the stored energy 1/8 of its initial value?

11. Give a general method to calculate electric field and potential due to continuous charge
distribution. Using your method, calculate electric field at an equitorial distance y due to a
long charged rod having linear charge density A.

12. Consider a circular coil of radius R carrying current . Find the magnetic field at any -

~point on the axis of the loop at a distance z from the center of the loop. Show that the

circular current carrying coil behaves as a magpetic dipole for large distance.

13. In a Hall Effect experiment, a current of 3.2A lengthwise in a conductor 1.2 cm wide, 4.0
cm long and 9.5pm thick produces a transverse Hail voltage (across the width) of 40pV
when a magnetic field of 1.4T is passed perpendicularly through the thin conductor. From

this date, find (a) the drift velocity of the charge cariers and (b) the number density of
charge carriers. :

14. Derive an expression for growth and decay of current in LR circuit. Explain inductive
time constant by sketching graph between current and time for both cases.

OR

Derive expressions for inductance of a-Solenoid and Tercid. Then show that inductance is
the property of the coil.

15. Write and explain Ampere’s law in magnetism. How Maxwell modified it. Based on this
modified equation, explain the term displacement current. Prove displacement current is
equal to conduction current. :

16. Explain Schredinger’s wave . equation. Derive time independent Schredinger wave
equation. Use this equation to find energy for a particle in a box of infinite square weil
potential.

*kF
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1. - Derive- an expressmn for the time penod of phy:ncai Pendulum and estabhsh the
mterchangeabnhty of the center of oscﬂlahon and suspensmn
2. Give the necessary theory of forced v1branon and dednce the condm

‘amplitude.:

on for -resqn_ang:e -

: OR .
ge in ﬁ'eque:ncy of damped osclllauon is l/8

e

" * Show that the fractional chan Q wﬁefe Q is.

S R - quality factor.

i * B X Thexevexbcmnonmnc forane tyhallnslSsec WlthSOOaudlmcapr&sentmthe B
- hall, the: rcverberanon e falls to 1.4 see, Find the number of: persons prcscnt m tbe halk ‘
S - af thc reverberation time falls down to 1 312 sec. . o
N _ 4 What is mterferencc? Explam the mtensny dlstnbunon
- treatment.

in mterference wnh mathemancal -

- | - OR; .
Show that the mtensxty of seoond pnmary maxnna is. I
* Fraunhoffer's single slit diffraction: .
5 ‘A beam of plane polanzed light is converted into, cxrcularly polanzed lxght by passmg it
- through-a crystal slice of thickness 3x10° m. Calculate the difference in the refracnve :
indices of the two rays inside the crystal Wavelength of lighti is 600nm. - R

6 What-are: active medium populanon inversi on and optical pumpmg‘? lee the xmportance .

.in the stud}' of LASER Wnte a method for gemng He-Ne LASER

7 ~ Write the Physmal Tigaring . of disy rsm&-rwwf -and’ 1'3501"“18 PO“CT Of plane e
W that e product of the total number of. ru]mg and the order of =

- transmlssxon grating. Sho
trum gives the resolvxngpower of the plane transmxss:on gratmg
rr i
. apan. Fmd !he phn&;aic;olx;?ss‘z;:f focal xeng,th 8.cm and each are’ coaxml and 4 cm
e mfmity. RS the Posmm of abjéct for which image is formed at ~‘
l_-;What is electnc quadru R
pole? Calculate e S
- i_;s'epa:at:on 2z at an axnal dxstance R from its :3;2:"0 potcpﬁxal of a hncar quadmpolc of{ o
: é]ecmc ﬁel;;s atRa::; ;ng:nfna;mfonnly dlstnbmed charge' "q Fmd an cXprcssmn for;.j. :
s 'maleum | e axial hne Flnd the pomt at Whlch elecm .. ﬁel a ls;ﬂv -

62% of central maxuna m
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10. A yhﬁu“ﬁca} resistor of radius § s and icng!b. 25¢cmis made of material that hasa
resistivity of '4x10'5 Q.m. What are (i) The magnitude of the current density ‘and (i) the”
''''' potential difference when the energy dissipation rate in the resistor is 2 Watt? . I
11. A solenoid 2.6 m long and 1.3 cm in diameter carries a current of 9A. Thie magnétic field .
- inside the solencid is 20mT. Find the length of the wire forming the solenoid. - P

" 12. Compare the methods of Biot and Savait Law and Ampere's Law to calculate mag ehc -
fields due to current carrying conductor. Calculate magnetic field at an axial distance "x"

from the center of the circular coil carrying current. . - A

13.In a Hall experiment, a current of 25A is passed through_a long foil of silver, which is0.1 '
" mm thick and 3 m long. Calculate the Hall voltage produces across the width by a flux of
14 Wblmz If the conduction of silver is 6.8x10” mho/m, estimate the mobility of the

" electrons in silver. . .
14. A parallel plate capacitor with éirc_ular ?la}es is charged b; current "i" (a) What is the
" magnitude of [B.ds in terms of o and i between the plates if r = (a/5) from the center?
What is the magnitude of induced magnetic field for r = (2/5) in terms of displacement ’
current? ' ' e ‘
) . OR

An inductance L is ¢onnétted o a battery of emf E through a resistan

ce. Show that the
: - C e : L (-n)‘ S
o .pg{pntial difference across the inductance after timetisVo=¢ ¢ LJo. At'.what ti;xjg: is
the potential difference across-the inductance: équal to that across the - resistance such ’

'tﬁafi=-£9-.' Sl
15, Write Maxwell equations in integral form. Convert them in différential form. Explain the .
- physical meaning of each equation. .- P . : '

16.- Describe the: physical significance of th

_ : e wave furiction.. Derive an g:xpreséion of time -
dependent Schrodinger equation. B :

T ok
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Candidates are required to give their answers i their own words as far as praciicable.

Attempt All questions. :
All questions carry equal marks.
Assume suitable data if necessary.

Point out the similarities and dissimilarities between the osciliations of bar penculum and

. torsinal poendulum. Show that the radius of gyration is equal to distance from center of

suspension to center of gravity of compound pendulum, when time penod m i,

Derive a differential equation for LC Oscillation. Show thar the maximum value of .
- electric and magnetic energies stored in LC circuit is equal. . S

: OR
Prove that if a transverse wave is travelling along a string, then the slope at any point of
the sting is numerically equal o the ratio of the particle speed to the wave speed at that
point. - .

The time of reverberation of an empty hall is
halk:the reverberation time falls to 1.4sec. Find the no. of persons present in the hall if the

reygEbEration time falls down to 1.32 sec.
Show that the intensity of the first subsidiary
single slit is 4.5% of that or pnncipal maxima.
S . OR

3 - :
What is double diffraction? Explain kow Nicol prsm can be used as polarizer and
amalyzer? . .
Ina Newton's nng experiment, the radius-of curvatre of the lens is Scm and the lens
dianeter is 20mm. (2) How many bright Tings are preduced? ‘Assume that A=589nm
(b)How many bright rings would be produced if the arrangement were immersed iy water
(1r=1.33)? : :
A dffraction gratting 3cm wide produces the second. order-at 33°
60(m. What is the total number of lines on the gratting. 4
Wt is population inversion? Explain why laser action cannot occur without population
invesion between atomic.leve]s?

maxima of Fraunhoffer's diffraction at a

Whiat are cardinal points of an optical system? Determine the equivalent focal length of 2

corrbination of two thin lenses separatec by a finite distances.

A g has a charge q uniform distributed in it. Derive an expression for the electric field
atary point on the axial Iine of the ring. Extend your result to find the potential.

OR

field at any point in the axial line of a charged ring.

Writ: an expression for electric
electric field at any point in the axial line of a charged

Using this equation, calculate the
disk. :

1.5 sec with 500 audiences present in the

with Ii ght of wavelength



~

10. What is B2 DacmiTede of e electmic field at the point (32mi ihc electmic potectial is

;= ZxTORY -3y’ Volts. ‘What acceleration does an electron experences in tbe

1. Derve 28 equenion 3 — E. Explein why resistivity of 2 conductor increases with
P .

sncreesing 1EEpEFERTE plot 2 graph berweed R, (Resistance at any temperature 6) and

M. PBas=d 03 the graph explain what ar¢ superconducto;?'ﬂow they differ from

perfect fot CODUCATT T Describe the characteristics of superconductor.

12 Derive 28 exrression for e2TEY ctored in magpetic field. Show that the energy stored Per

i vOIESR. B FrecTY gropOrﬁorxal to the square of the pagneﬁc flux density. Compare
@isres“ﬁtw'xt’nelecuic epergy deasiy- ' e - S

L

ol

OR

whas is seif mducton? Define inductance of a coil. Show by calculation inductance ofa
coil Gepends OB ©e permcabi]ity of 2 medium and the geometry of the coil. :

13. A long circat coil consistng of 50 turns With diameter 1.2m carmes a current of 10Amp.

{a) Find the TAgnEUT feld at a pomnt along the axis 90cm from the center. (b) At what
distance from the center, along the axis, the Feldis 1/8 greater as at the center.

14. Describe the principal and working of Cyclotron. Show that the time taken by the ion ina.

Dee to travel 3 semicircle is exactly same whatever be its radius and velocity-

15. Write Maxwell's equations in free space and dielectnic medium. With the help of

Maxwell's equations, Denve charge conservaﬁofx theorem.

16. A beam of electrgns ha ing energy of each 3eV is incident on @ potential pammier of height

aeV. 1f the width of the barrier 1S 20A°, calculate the {ransmission coefficient of the beam
through the barmer- :

EL L
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Armtempt All questions. .
All guestions carry equal marks.
Assume suitable dota if necessary.

. Obtzin m‘é:p;é'sion for:thé time nenodof a compoimd pencnimn and show that its time
period is unaffected by the fixing of a small additional mass.to. i1 at its .centre of
- suspension. : o B o

OR

What is electromagnetic oscillation? Derive differential equation of damped LCR

oscillation and find its frequency.

A particle is moving with simple harmonic motion in 2 straight line. If it has a speed v;
when the displacement is x; and speed v, when the displacement is Xz then show that the
o 1

By 2 '2 2 ) ‘2‘
= .. Va Xy —v,'x
. amplitude of the motion 1S, a= 2\‘2_1.2_2 .
- vy v,

In the progressive wave, show that the potential enérgy and kinetic energy of every

 particle will change with, fime but the average K.E. per unit volume and P.E. PeT unit
, Volume remains constant. ) . o -
- Two coherent sources~having constant phase § but differ

ent amplitudes A; and A,
Supenrnpose,  prove  that  the intensity  of superimposed  beam s
1=A;"+A,7 +2A, A, coss. '
. OR
Explain the phenomenon of double refraction. Describe the construétion and action of
Nicol prism. :
White light is incident on a soap film at an angle sin"(g)and the réﬂectcd light on
examination by a spectrometer shows dark bands. The consecutive dark bands correspond
to wavelength 6.1x1073cm and 6.0x10™°cm. If p=1.33 for the film, calculate its thickness.
Light of wavelength 600nm is mcident normally on a slit of width 0.1 mm. Ca]cql.at_cmt_be_
intensity 21 6=02°. - B

'T'wo lenses of focal lengths §cm and 4¢m are placed at a certain distance apart. Calculate

the position of principal points if they form an achromatic combination.

bl



3. An optical fiber bas 2 NA of 0.2 and 2 cladding refractve index of 1.59. Determine
acceptance angle for the fiber in water which has a refraciive index of 133 ’

9. A ringhas acharged umiformly distributed in 1t ind the expression for the electric field

at any poidt on the axial line of the ring. Locate the point at which the field is maximum.
OR ’
Prove that electric field due to a short dipole at axial poimt is twice that at equatorial ;;oint.

10. A pasticle of chaxgé —q and a mass M is placed midway between Two equal posiiive

charges Qo Of separetion & If the pegative charge —§ is displaced in perpendicular

direction to the line joining them and released, show that the particle descries @ SHM with
1 .

[e, mid 12
—
9%
11. 11A cylindrical capacitor has radii a and b. Show that half the stored electric potential
energy lies within 2 cylinder of radius 1= Jab. 4 :

< - - -~ ..
- 4 . -

aperod T=

12. A flat silver swp of width 1.5cm and thickness 1.5mm carries 2 current of 130A. a

magaetic field of 2.0 Tesla is applied- pcrpendjcular to the flat face of the strip. The emf

developed across the width of strp is measured 10 be 17.9uV. Estimate the pumber
density of free electrons in the metal.

13. A straight wire segment of length ! carmies current 1. Show {hat the magnetic field B :
produced by that segment at a displace y from it along a perpendicular bisector 18 o

B= (g 27) U447
14. Find the inductance of a toroid having N numi:er of tums and radius R.
3 : OR
Show that the energy Per unit volume in electric field and magnetic field are proportional
10 the square of their fields.
15. State and explain Maxwell’s equations.‘De'r'we {he continuity equation: V._; = %?—

16. Determine the total energy of ‘a particle using Schrodinger equation, when the potential
energy has value V=0 for 0<x<a, and V=afor x<0 and x22. .

*xF
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-plastic disc of radius a along: its central axis. Does thxc expression for

Candidates are required to give t.heu' answers in their own words as far as practxcable

Attempt Al questions. o
All questions carry eqm’ﬂlmarks' A o
Assume suitable datmf nec’essary T

Dxfferentlate between hnmr and angular harmomc moUon Show. that the motion ot
torsion pe.ndulmn i$ angular harmonic motion. Alsc ﬁnd Jts time period, =

. OR . .
Derive the differential equation of the forced’ oscﬂlatxon of LCR cxrcmt with an AC
source and find the expression for the-current. amphtude Hence expla.m the condition of
current resonance in such circuit. #.»,- .

A 750g block oscillates on the end of a spnng whose force constam =5 6N/m The mass
moves in a fluid which offers a resistive force F = -bv, where b = 0.162Ns/m. What is the

E “period of the oscillation? .--.4:

. A room ILas dunensxons 6mx4mx5m Find:

1) Mean free path of sound wave in the room
ii) The mumber of reflections made persecond by the sound wave with the walls of the

room. {Take vclocrty of sound in air= 350ms .

. Define mterference. bbow that mlerference m thin film due to reﬂecled and tranermttec

hghts are complementary.

OR
What are Newton s rings? How can you determine the refractive index of given liquid
using Newton’s rings experiment? ,
Explain the dispersive and resolving power of a dxffmcnon gratmg Détive cxpressxon.s
and develop a relation between them. )
A 2(0mm long tube containing 48cm’ of sugar solution produces an Optxcal rotauon ‘of

11° when placed on a saccharimeter. If the specific rotation of sugar solution is 66°,
calculate the quantity of sugar contained in the tube in the form of solution. '

Prowe that the condition for achromatism for the combination of two lenses of focal
length fy and f; having dispersive power ®; and w; placed at a separate distance X is

(0/1) +H(o/E)=(/hif) (@rtey).
Differentiate between spontancous and snmulated emission -of - radlanon Explam ‘the
construction and working of He-Ne laser wnh a suitable eneigy level diagrami.

Derive an expression for the electric field at a point P at a distance X from a circular

expected result for x>>a? o 2

X



10. A .capacitor of capacitance ‘Chis discharg'ed_-t,‘u_c?qgl};a'xésismr of resistance ‘R’. Afier
: ,'1_10“4 many time constants is the energy stered becomes one fourih of initial value?

long axis ata distance ‘2’ from its neasest end.

2. Explzin-the principie and working of cyclotron. Show that the time spent by the_particle

in aDeeis independent of its Spesd and radius of its circular path. e e =

R OR

Use Biet* Savart Law 10 caleulate magnetic fieid on the axial line of  current CarTying
circularioop. Explatn how the coil behaves for a large distance point. '

A cooper strip 139410 thick is placad in a magnetic field of strength 0.65T perpendicular
to ike piane of the strip and current of 23Amp is set up in the strip. Calculate: {i} the Hah
voltage (ii) Hall coefficient and (31} Hali mobility, if the number of electrons per unt

. - 2 3 . e e -
volume is 8.3x10 3’ end resistivity 1S 1.72x 10 8 Ohm-m.

——
(WS]

14 A parallel plate capacitor with circular piates of 10cim radivs 1S charged producing
uniferm dispiacement current of mag )
Displacement current density and (ii1) Induced magnetic field.

transfer rate bY electreinagnetic wave. From your resuit

i the iniensity cm: wave and Fene 15 tootmean squ:irf; value

3 M R = 1 PRSI0l 3 2 c 1 # 3
544 ume EE‘;L-&})C“GC!}’; wave equalion. Alsg what 4G vOu isan oy o

(=

*EH

11, Caloulate the electic freld dee 0.2 uriformely charged rod of length | at 2 point 2long its’

apitade 204fm°. Calculate {i) dE/dt i the region {1i):
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v All questions carry equal marks. o

ve Assume suitable_data if’ necessary. s AT

‘What is forced .osgx'llatio'n? Derive diﬂ"erexi’tial’cquétion for forced oscillation and show -~
that amplitude at resonarice is inversely proportional to damping constant of medium.

g . . . OR e
Derive the differential equation for damped LCR oscillation. ‘Obtain an exptession for
) current and frequency of oscillation. . : o :
-~.'.:‘ cusas s 25 Broye that, iﬁa.;transi{erse-wave is-traveling along-a sh'etched--stl'ing;fthafslopa?:at'any point: -+ s tHe s

—

B of the string is numerically equal to the ratio of the particle speed to the wave speed at
.thatpoint. .~ ; . } o

3. The volume of a roor is 600m”, wall area of Toom is 220m? the floor and .cqiliAng area -
_ eachis. 120m>. If average absorption’ coefficient for walls is 0.03, for ceiling is 0.80 and . i
for floor is 0.06, calculate average absorption coefficient and reverberation time, : e

4. Two thin lenses of poWer P; and P, are separated by a distance d: Find an expression to© = -

show that cqfliyalcnt power of _t.hc combination.is given asP=P, + P, — dP\P,. .. - s

5. Explain thé formation of Newton’s ring in reflected light. Prove that, infeﬂécte"d Iighl the -
diameter of the dark rings are proportional to the square root of natural numbers and
diameter of bright rings are proportional to the square root of odd numbers. - G

P

Wrie dov the phisical méanings ‘of dispersive power and resolving powes of plans
. tramsmission gratting. Show that both resolving and dispersive power have proportional -
. relaion with the arder of spectrum. - - _ o Co e .
... 6. A 200mm long tube containing 48cm’ of sugar .séluﬁon'}pfoduc'és' anophcal _ftpféf_iqn of "~
11° when placed in a polarimeter. If specific rotation of sugar solution is 66°, calculate - .-

quantity of sugar contained in the form of solution. © .- T T

7. Light is incident normally on a gratting 0.5em wide with 2500 lines. Find the ‘angles of
diffraction for the principal maxima of the two sodium lines in the first order spectrum,
A1 =5890A° and A, = 5896A°. Are the two lines resolved? , : : ‘

8. What is principle of laser? Discuss how population inversion is carried out? With thehelp

- .of energy level diagram, explain how He-Ne laser works. - . ..



o

<

rod is E-—-

A thin non concucting rod of finitz lengdh 1 carries a totai caarge q spread umiform’y

along it. Show that the electric field at any point ata distance y above from the centre of

B __ Exiend this result for infinite length.
€ ¥ ~~J12+4Y" o
: " OR

Find the potential at any point at an angle.0 at a distance 1 from the centre of the short -

- dipole. What result do you obtain if the point is along axial line?

19. A capacitor is made of ‘two concentric spherical plates of radii a and b of inner and outer

1

12.

* current. ’

spheres respectively. If outer plate is.positively charged and inner sphere is earthed, prove

. . 2
that the capacitance of such capacitor is given as, C= 41&50[6——} .

Calculate the relaxation time for the electrons of sodium atom. The numbér of atoms per
cm’ in sodium is 2 5%10%, and the electrical conductivity is 1.9 x 10’ s/m.

List and explain methods to calculate magnetic field due to 2 current carrying conductor.
Derive an expression for the magnetic field on the axial line of a long solenoid carrying

What is self inductance? Calculate the inductance of a circular Toroid. From your result,

" show that inductance is a property of a coil and depends on permeability and shape and

13.

14. What must be the magnitude of ur_nfcmh electric field if it is to have thf:AsAa_melepgr.g_y o ) :
o tt passod by 00T magnetic field? LT A e

"_15

16.

size of the coil.

Suppose a cyclotron is operated at an oscillator frequency of 12MHz and has a dee of
radius 53cm. : 4

-a) What is the magnitude of the magnetic field ngedcd for deuteron to be accelerated in

the cyclotron? _ _ S
b) What ' is . the’ resulting  kinetic energy of the deuteron? Given: mass of
deuteron.= 3 .34x10'27kg. ’ L S :

What is poyﬁﬁng—ve:éior? ‘Show that the intensity of an electromagnetic wave equals the
average maguetic energy density times the speed of light. -

A particle is fnoving in ofie dimensional potential well of infinite height and width a. find
the. expression for energy of theparticle: . - S

* k¥
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Candidates are required to give their answers in their own words as far as practicsable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
a) Differentiate between system software and application software. Provide relevant
examples for each of them. [4]

b) List the steps involved in solving a problem using a computer. Why do we need an
algorithm before writing program code? [2+2]
2. a) Define tokens in C programming language. How are variables declared as constant?

Explain with example. [2+2]
b) Write the output of the following: [6]

# include < stdio.h >
int main ()

=OSKNAKN

{
char strl [50], st2 [50] = { N','E','P','A", L' }
scanf ( "% [A-Z]", strl ) ;
printf ("%s\n" , strl) ;
printf ("% 0.5 s\n" , str2) ;
printf ("% 5.3 s\n", str2) ;
printf ("% -0.3 5", str2) ;
return 0;
}
Input string: KATHmanDU
3. How are break and continue statements used to jump out from the loop? Write a program
to evaluate the following series until the term value becomes less than

2 4 6 8
10 cos(x)=1— 52—'+ 3:-; - %; + 58; ..... [4+6]
4. a) Write a syntax of function declaration, function definition and function call in C

programming. Can a main function be called recursively in C? Justify your opinion. [3+1]

b) Explain the use of recursive function with a suitable example. [4]
5. a) Differentiate between array and string. Explain how to declare and use multi
dimensional arrays in C. [3+2]

b) Write a C program to read a string from the user. Pass the string to a function and sort
the alphabets in descending order. For example, if the user entered "exam" then the
program should display "xmea".

6. a) What is the meaning of data type used in pointer declaration? Define a function in

(5]
your program to swap two integers using pass by reference.

[1+3]
b) Write a program to find the frequency of a number in array. Explain the relation of
[4]

pointer and array using this program.

7. Write the purpose and syntax of fopen () and fclose () function. WAP to create a structure
0 records from user write it to a file

book with its member name price and author. Read 1
mamed "book.dat". Read information from book.dat file, search author name

nGotterfried”. If found copy the records to a file "gotterfried.dat”
8. What are the data types available in FORTRAN? Write a program in FORTRAN to check
[3+5]

anumber is palindrome or not.

9. Write short notes on: [2x4]
a) Associativity in C
b) Entry and exit control loop

(3+7]



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF EN GINEERING Level BE Full Marks | 80

Examination Control Division | Programme All (Except BAR | . 0 Marks | 32

and BAS)

2079 Baishakh Year/Part | 1/1 "~ | Time 3 hrs.

Subject: - Computer Programming (CT 401)

DN NN

—
.

10.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the program development and compilation process in detail. Draw a flowchart to
find all possible roots of a quadratic equation.

Describe fundamental data types in the C programming language. What are relational and

[4+4]

logical operators? Explain their precedance, associativity and their uses with example.  [3+1+4]

Explain how scanf() and printf() are used. Write syntax and use of gets(), getchar(),
scanf() and getche();

Discuss the difference between while and dowhile structure with examples. Write a
program to find the following sum of following series up to n terms. '

1 x2 % x
sum=1l+—+—+—+—+......
P2 3 4
Give the necessary condition for a function to be a recursive. Write a program to generate

Fibonacci series up n terms. You need to make a recursive function to generate the each
term of Fibonacci series.

Why do we need array in programming? Write a program to display the addition of two
matrix. Your program should include one function named input to enter the values of two
matrix, one function named add to perform addition of two matrix and one function
named display to show the result obtained after addition of two matrix.

What is difference between array and structure? Create a structure TIME containing hour,
minutes and seconds as its member. Write a program that uses this structure to input start
time and stop time. Pass structures to a function by reference that calculates the sum and
difference of start and stop time. Display the sum and difference from calling function.

How is an array related with pointer? Write a program to read a string containing letters,
numbers and special characters, transfer only letters contained in it into another string
using pointer, finally display the second string containing only alphabets.

Discuss “a”, “r” and “w” modes used in data file operations. Write a program that reads
numbers from a file containing series of numbers and separates odd numbers from even
numbers and writes them on two separate files.

How are one dimensional array declared in FORTRAN. Write a program in FORTRAN
to read and compute the transpose of any matrix. '

*%kk

[4+4]

[3+5]

[3+5]

[1+7)

[2+6]
[2+6]

[2+6]

[2+6]



TRIBHUVAN UNIVERSITY . ﬁnm. ¢
INSTITUTE OF ENGINEERING = jLevel - |BE | Full Marks | 80

Examination Control Dmsmn Programme | ALL except BAR | Pass Marks | 32

2078 Bhadra i Year/Part |1/} Time |3 hrs.

Sub_;ect - Computer Programmmg (CT 401)

Candidates are required to give their answers in their own words as far as prachcable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suztable data if necessary.

AN NN

o

b) What is an algonthm’7 Explain how does algonthm and ﬂowchan helps in computer
programming.

. a) Whatisa progra.m" Explam dlﬁ'ercnt types of programming language in bnef » V[1+3]

[143]

2. a) Explain Ternary operator in C with an examplc Define following terms. : [2+2]

) PrcproceSSor directives @) Keywords

b) Write the output of the followmg C program.

it ab;

. double ¢ =123. 55667788 _
char strf] = "I enjoy programming”;

- scanf(” %3d%2d", &a, &b);
printf{"a = %5\n b=%-7d"a,b);
printf("\n%10.7s" str);
printf{"\n%0.3f",c); -
printf("\n%-10.6"c);

input:123456 - 789 - .
3. Write the difference between formatted VO and unformatted I/O functions in

4

C-programming. Write the syntax for following functions. {2+4]
(i) getche() Gi) getchar()  (iii) scanf()’
4. a) What do you mean by iteration? Explain the operanon of break and continue’
statement with a suitable example. [143]
b) Write a C program to check whether an entered word is a palindrome or not thhout
using library function. . [6]
5. a) What do you mean by a function header? Explam the function parameters and its
types. [1+3]
'b) Write a C program to calculate the sum of dlglts of a given number unless the sum
becomes a single digit using recursion. [Hint: 9785 =>29=>11=>2] {4
6. a) What is an array? Why is it necessary in ¢ programming? {1+2]
b) Write a program which display following pattern. 151
HE |
HEL
HELL
HELLC
HELL
. HEL
HE

'H

e



. Is there any relation between array and pointer? If ygﬁ, show the relation between array
and pointer with a suitable example. : o 1+3)
_ What is struciure? Write a program to read a structure named "Faculty” having StaffID, -

Name, Address and ServiceYear as member. Where ServiceYear is another structure
having DurationInYear as member. Now display the details of those faculties whose

service duration is more than 10 and less than 30 years. _ - [+
. a) Why do we need file handing? Write different modes of file opening. . [1+3]
b) What is the pufpose of fseck and write a program to write the name, roll no, and age
of five students into a disk file name "STUDENT.DAT". - - 16l

'10. Describe X format and T format in FORTRAN. Differentiate between unconditional goto

and computed goto in FORTRAN. Write a program in FORTRAN to sort elements of a

ID array in ascending as well as descending order.. [2+2+6}
F k¥
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a) Dnscuss the recent software trends I:‘,xplam in details about the featurcs that 2
software should include., :
) b) Lxst out the general rules for ﬂowchamng What are the €rrors that mnght occur durmg
-debugging? ‘ .

2. a) What are pre-processor dxrectxvec‘t' Explam compxlanon process with smtable block .

diagram. - - : 143)

b) Why do we need to analyse the problcm before solving it? Deﬁne. tokens, expreSSion
and identifiers. . -

3. a) What is the control statement” Write down the classnﬁcation of control statements. -

242

[2+21

[143] .
[n+2]-

b) Write down the syntax of a given function. - [4x1]
() prmf0) |
(ii) scanf()
(iii)getchar()
(iv)getch()

4. ) Write the output of fol)owmg program
int mamO

B

{

char ch='G’;

int g=10;

float gravity =9. 81;

~ printf{"%%d%%f\n" )

- printf{"%10d\n", g);
printf("%3c\n”, ch)
printf("%.3f\n", gravity);
printf("%-10.1{%d\n", gravny, 2);
return 0;

o3
~ b) Define and write syntax of the following:
(@) getsQ
(i) pu'tchar() '
(it1)scanf()
5. Why do we need loop for programmmg/
series. ,

1)

Write a program to evaluate the following. '
‘ o 12+4]

2 4,5
I B R "+ nterms
cos(x)=1=3r e




6. Why do we peed to declare a function? Define formal paraméter and. acﬁxal paraxhete:j.»
‘Evaluate following series using recursive function. .~ S [24244)
411,10, 111, 111, e niemms S
© 7. a) Definean array of string with an example. Distinguish between an array and a pointer. 2421

'b) Write'a C program to insert an element to 2 desired pbsition to an array using .
function. The new element 10 be inserted and desired position should be givne by
user. : ' N - . .16
8. a) Definea void pointer with an approprizite ex_ample. o : S Y

.b) Writca .C program that uses pointer to represent two 2-D array of size of mxn and
pxq respectively. Find the product of these two matrices if possible otherwise display .
‘a message "Calculation cannot be performed” using function. ' . (6}
9. Discuss about nested structure with a suitable example. Create a structure called "student™
With data member name, address and id.pass structure to function and sort the information

_ of student on the basis of alphabetical order of "name" and display the result in main() ‘
~ function. . o o [2+6]

10. Write a C program to create a pew file pamed *employee.dat® which consist the

. information of 10 employees. Employee information includes empName, salary and post.
‘Read the file back to search the word “managez”. R A ()

11. Explain different format typs:s used in FORTRAN. Menﬁqn*differeﬁt-data types used i
~ FORTRAN. : S S T

6

%%
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v Candidates are required to give their answers in their own words as far as practicable.

Y Artempt All questions. v
v The figures in the margin indicate Full Marks. :

v Assume suitable data if necessary.

1. What are different types of computer software? What do you mean by high level and low
level programming languages? A long with the block diagram explain the steps involved
during compilation of a source code. - ‘ . [2+2+4]
2. Explain different types of error that usually appears during the programming. Define
preprocessing directive and explain its type with example. Write the algorithm and draw -
the flowchart to find the reverse of given number. - [2+2+4]
. Why are formatted output important in C language? Write a program to print all the ro0ts
~ (Even imaginary roots) of quadratic equation. [3+5]
Explain the importance of a switch case statement. Compare switch-case with if-else
e il

ladder. Write a program to find sum of numbers from 1 to 100 which are exactly divisibl i
o C [2+2+4]

by 5 and not by 3. "
‘How is function declared? Why is function prototype necessary,?‘Write' recursive function
segment that returns the sum of numbers from 1 to n given by the user. o " - [2+1+5]
6. How can you pass one dimensional array to function and what does name of an array in
function call represents? Write a program to find the largest and smallest element of an
array using a single function and display the result in calling function. [3+5]
Explain how a structure can be defined and structure variables can be declared in C. Write

A
a program that reads name, roll numbers, program and marks obtained in five subjects by

students until the user enters ‘e’ and display the student detail and total marks obtained by
~ each student. S [3+5]
What is pointer? Discuss its relationship with an array. Write a function program that
‘behaves strepy() function using pointer as arguement. ' . [1+2+5]
Explain different modes in opening file. Write a program to read a string, write it into a
' [(4+4]

9.
file and display the content of a file into a screen. A
10. Explain different data types available in FORTRAN. Write a program in FORTRAN to 6]
) o 2+

check whether a number given by user is palindrome or not.
He %ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. : :

The figures in the margin indicate Full Marks. :

Assume suitable data if necessary. . ©

a) Define a language processor. Explain the main types of language proce’s§or indetail. . [2+3]

b) List the basic step of problem solving using computer. Write an algorithyn and draw a
flowchart to find the sum of N natural number. ' . {1+4]

a) Define formatted and unformatted VO functions. Write the operations of following

functions: [2+3]

(i) getch()

(ii) getche()

(iit)getchar()
b) What is an expression? Write a program to display the smallest number between three

integers entered from user using conditional operator. [1+4]
a) Differentiate between while and Do-while looping statement with example. : 4]
b) Write a program to evaluate the following series up n term. Prompt the user to input .

value of n and x. f(x) = 1- 214x%41- 6/61+x°/81-—-------up to n terms. : (61
a) What are the different types of functions available in C? What do you mean by pass

by reference and pass by value. . [2+3]
b) What are the similarities and difference between jteration and recursive function?

Give suitable example. v [5)
How do you initialize a 2D array? Explain with an example. Write a program to input two
matrices of size mxn and p*q respectively. Pass these matrices to the function to calculate
the product matrix. Display the product rmatrix in the main () function. [2+8]
a) What is a structure? When do we use structure? - [2+2]
b) Write a program using pointer to swap the value of two variable where the swapping .

operation is performed in separate function. . [6]
a) Why are fgets(), fputsQ, fgetc() and fputc() used? [4]
b) Write a program 1o display the record in sorted order, sorting is performed in

ascending order with respect to name using data files concept. (6]
a) Compare Logical IF and Agithmetic If statement in FORTRAN with example. 41

b) Write a FORTRAN program to sort 10 integers given from user and display the -
second largest integer. ' (6]
: Ak ’ '
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks. Marks.

Assume suitable data if necessary.

a) What is computer programming and computer software? Exp]am about types of

programmmg languages and software. [2+2}
b) What do you mean by compiler? Explain in brief the steps involved during
compilation process along with block diagram. [2+4]
a) What is expression? What kind of information is represented by expression? [2+2)
4 b) What is the purpose of the putchar function? How is it used within a C program?
Compare with the getchar function with example. [6]

a) Compare nested-if control structure with else-if ladder structure along with flowchart. [4]

b) Write a program to read a number from user, count the number of even digits

contained in it and display whether the resulting count is prime or not. {6}
a) Write a program to generate the following output. [6]
123454321
1234321
12321
121
1

b) What is a function? What type is the main () functlon'? Explain actual parameter and
formal parameter with example. [1+1+2]

a) Write a program to read one dimensional array of n elements, pass it to a function for
processing so that, the program should display the largest and smallest element of an

Lo

array from the main function. 6] -

b) How can we initialize 2D array of character data type during compilation? Illustrate
with suitable example. ‘(4]

a) What is a structure? Explain nested structure with an example. [1+2]
b) Write a program to define a structure named Person with Name, address, salary as its
member. Enter values for five persons. Pass the structure to a function which
increases the salary by 15% each. Display the updated information in the main ()

' {71

function.




H

7. a) Write the output of the following.
a 10 b c
zddress: 65510. address: 63550 address: 65580
int a=18.*b. *c;
b=&a;
c=&b;

printf("%d\t%d\a™;b, *c);,
prinif{“%d\%d\n”, &.” *c)y
printf{“%d\t%d”, *b+3, &ct2);
b) What do you mean by Generic pointer, Null pointer and File pointer?
8. a) Explain the FORTRAN structure. What are data types in FORTRAN?

b) Write a program to print the Fibonacci series until the term is less than 500.

LR 20

(6]

4

[242]

(6
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
a) What is computer program? Discuss in brief about different generation of
programming languages. : [ 1+4]
b) Why is algorithm and flow chart development important in problem solving? Writean .
algorithm and draw flow chart to test a number entered by user whether it is even or
not. [2+3]
a) What is the identifier? What are the ways to give value to variable? Explain with
example? [1+2+1]
b) Explain about input and output function available in C with syntax and example of
each part. ‘ [2+2+2]
a) Write algorithm, draw flow chart and program to input a number check it is
Armstrong or not. [2+42+2]
b) What do you mean by selective and repetive statement? Why do we need break and
continue statement? [2+2]
a) What do you mean by "call by value and call by reference”? Explain it with suitable
example. 4]
b) Can we pass whole array element from the function? Write the program to pass an
(6]

array to function and sort them.
a) Write a program that finds the largest word in a given sentence. [4]
b) Differentiate between the methods of passing argument to function with example.

What are their advantages and disadvantages? [6]
What is structare? Why is it necessary? Write a program to add two distances given in
feet and inch format using structure. [1+1+6]
2) What is null pointer? What will be the output of following program, explain. [1+3]

#include<stdio.h>
- int main() {
if( 1 NULL)
printf("C programming is easy”);
. else :
printf("C programming is not easy");
return 0 ;

}

b) Write a program to calculate the length of string without using string handling
function. (4]
A file name employee.txt stores employee name, employee id and employee salary. Write

aprogram to display the detail of all employees in the order of their salary.

Write a program in FORTRAN to read 10 integers from user and short them in ascending

(8]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is a programming language? What is the difference between source code and

object code. [2+2]
b) What is debugging and testing? What are the step that need to be followed for
developing the application-software. [2+2]
a) What is the difference between variable declaration and variable definition? Explain
with example. [4]
b) What do you mean by macro expansion and file inclusion in C? Explain with
example. ' (4]
What are functions used for formatted and unformatted output? Write down its syntax.
Write down the output of printf() function for the following sections of statements. [4+4]
float a =5.7891;
int b=6789;
printf("'a=%4f and b=%-7d from first line", a,b);
printf{"a=%-7.2f and b=%07d from second line", a.b);
peintf("2=%.2f and b=%2d from third line", a,b);
a) Explain about while loop with its syntax and flowchat. [4]
b) Write a program to convert a decimal number into binary number. [6]
2) Can a function return an array to the calling function? Explain with example. [4]

b) Write a program to read a mxn matrix of integers and to find the largest elements of
each row. Store the largest elements of the row in a one-dimensional array of m
integers before displaying them.

How does a structure differ from an array? What are the different ways to access
structure member?

b) Create 2 structure named student that has name, roll and marks as members. Assume
appropriate types and size of members. Use this structure to read and display records
of 16 students. Crete two functions: One is to read information of students and other

to display the information.

[6]
(3]

a) Define following term:
1) int*p;
i) int p(char*a)
ii1) int(*p(char*a))
1v) int *p(void)
v) int*(*p[10])char a)
b) Write the advantages of using pointer in C- programming.
Write a program to copy to copy content of one file source.txt to another

destination.txt.
1) Explain the FORTRAN structure. What are different types on FORTAN?

Write 2 FORTRAN program to read N nurmber to find second largest number among
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-Attempt All questions.

The figures in the-margin xhdxcate Full Marks. Marks,
Assume. smtable dataif necessaly

'What are compmer programs and compmer pmgrammmg? Explam the steps that are

required to ‘build a computer program for solving a certain problem. . [2r6)

: Explam with an cxamp]e the role that precedence and associativity play in the execution

of an expression. Rewrite the following program by correcting any errors, if present and

Define MAX ’5’
-int main‘( )
. o
int case[MAX}={2,3,5,4,10),i,sum=0;
fdr(izO,kMAX,&zl)‘

’ prmtf("Case %d %32d\n ,1,case[|])
sum*-* caseﬂ

average sum[MAX o

: prmtf(“%OG.zf" average), E o
' retuml L

..)‘

fnnctxcms only

"’_,ate the n Flbonacm term and 0 L

o

also write down the output of the corrected code. 7 [4+4)

a) Compare xf-e)se-lf }adder and wmch constmct thh example and Powchan 8]
b) Wme a prog:am inC to gmeratc fal]owmgApattem usmg unformatted mput/output B SR

Wme a procram in, C to find out, whether the o™ ten'n of me Fxbonaccx series is a pnmef -
‘pumber or not. Read the value of n fromAthe user and dnsplay the result in the main .
- function. Use 'sebérate .i_xs;er%deﬁgedi ﬁjxnétign§ 107 g
. :_check whether a number 1s;pnme ornot.-




»

a) How two dimensional arrays are created in C programming? Write a program toread
square matrix of siz€ NxN and find sum of both diagonals. _ [2+4]

h) Write a program in C to check whether 2 given string is palindivine or not using user

defined functxon : ) . [4]1

What are the advantages of using pomter inC progmmmmg” Write a program in C o

~ find second largest elements from an array containing N elements using concept of

.]0;

pomter . . . . v ) o [2+4]

- Explain structures-and nested structures? Create a structure 10 hold any complex number

x+iy. Write a program that uses the structure to read two complex numbers and display a

- -third complex number which i is the muluphcauon of the entered complex numbers. [3+5] N

“'d) What are different mputloutpm funcnons used with data files in C‘7 Explain thh :
syntax and examples. - . (4] .

b) Writé a program in C to read i integers from user until user says “no”. Aﬁer readmg the :
data write all the odd numbers to a file name odd.txt and all the even numbcr to file

named even.txt. - [4)
When can we use recursive functions? Why do we need control statements in computé_r v
programs? Differentiate between do...while and for statements. [2+2+2)

What are the characteristics of FORTRAN Programming? Write a program in FORTRAN

to calculate the value of & by evaluating the following formula for the first 25 terms. - [8] )

a1 )
= (1-3+5-7+5)

% %k Xk

10 e e
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v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Explain the generations of programming language. Distinguish between High level and
Low level programming language. : [3+3]
2. What is an algorithm and how it differs from pseudo-code? Develop algorithm and draw
flowchart to find the largest of N numbers. [2+3+3]
3. a) What are identifiers? List the rules to define valid C identifiers. [2+3)
b) What is operator? Describe the conditional operator in C with syntax and example. [2+3]
4. What are the differences between global and local function, variables and data types, &
(Ampersand) operator and * operators used in c-programming language? Explain with
example. A [4+4]
5. a) Differentiate between pass by value and pass by reference. [3]
~ b) Explain the significance of user defined functions with example. [5]
6. a) Write a program to read a string and check whether it consists of Alphabet or not. Use
user defined function to accomplish the task. _ : [5]
b) Explain how 2D array is passed to a function. Write a C program to display largest ,
and smallest elements of a 2D array. [5]
7. What is nested structure? Write a program in C to read name, age and salary of 10
different employees as the three members of a structure named as “employee”. Sort this
data in salary basis using user defined function and display sorted data from main
function. ' [2+8]
8. Write a program in C-programming language to compute the cosine series. (hints:
cos(x) = 1-2°21+x 815861 ... up to n terms) [6]
9. Write a program to open file named INVENTORY and store in it for maximum 10000
data of ITEM_NAME, NUMBER, PRICE, QUANTITY. Extend the program to read this
data from the above given filename and display the inventory table with the value of each
item. ’ [6]
10. ) Compare unconditional goto and computed goto in FORTRAN with syntax. 3]
t) Write a program in FORTRAN to read an array containing N elements, sort this data
[5]

in ascending order and display the result.
%k ¥k
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—-—Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) What do you mean by Programming Language" Explain about the evoluuon of

programming languages. [1+3]
b) What are the advantages of a Flowchart-design? Write down the gmdelmes to be
followed to draw a flowchart. [2+2]
2. a) What is the purpose of the semicolon that appears at the end of most assignment
statement in C? Explain the program compilation, linking and loadmg process with
example. ‘ [2+4)
-+ b) Discuss the types of errors in programming. How do you debug a C-program? [2+4)
3. a) Explain relational and logical operators. [4]
b) Write a C program to display following pattern without using formatted input/ourpun '
staternents. {4]
Programming
rogrammin
-ogrammi _
gramm
ram -
a
4. a) Why do we need control statements? Compare switch and if-else-if ladder with
example. A ‘ (4]
b) WriteaC program to display all characters between a given ranges. [6]
5. a) What are the advantages of using functions? Differentiate berween bera.ry funcuom _
and-User-defined functions with suitable example. (5]
b) Write a program to check whether a given number is- Armstrong number or not using
recursive function. [3]
6. a) WriteaC program to read two strings in main and compare them using u>erdeﬁned
' ﬁmctlon stplay appropriate message from main. [4]
b) What are overflow and underflow errors in context of array? Write a program to add
corresponding elements of two arrays. The results should form a new array. [2+4]
7. a) Why should we prefer structurc over array‘7 Explain nested structure with example. [2+4]
'b). Write a program to Tead name and roll number of 48 students from user and -store
them in file. If the file already contams data, your program should add new data at the .
end of the file. o (6]
8. a) Whatis th¢ structure of FORTRAN program? [s1
b) Write a FORTRAN program to read n numbers and display largest number among

them.

—
N
—
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Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Whatisa flow chart? Use the various commonly used flow chart symbols. How does

a flow chart help computer programming? R+2+2]
b) Whatisa program? Briefly describe types of computer software. [2+2]
a) What is an operator, datatype, constant and variable? Define. [6]
b) Define and write syntax of the following: : (4]

i) getsQ -

ii) putchar()

iii) scanf()

iv) strlen()
a) How is the switch statement used in decision making? Explain with a suitable
example. 4
b) Write a program to check whether a given integer is a triangular number or not. [61

(4ny number is a triangular number if the sum of natural number from 1 to any number i
is exactly equal to that number. For e.g 1,3,6,10,15 etc are triangular number as,
1+2=3 1+2+3=6, 1+2+3+4=10, J+2+3+4+5=15)

a) Briefly explain the passing by value and passing by reference in function with
example. [6]
b) Write a program to calculate sum of digits of a given 5-digits number entered by the
user using recursive function. 4]

What is a string? Write a program to read a 3*3 square matrix, find minimum integer
value of a matrix, replace the diagonal elements by the minimum element and display it
using pointer. [2+8]

a) Whatis the principal difference between a structure and an array? 21

b) Write a program 10 read structure "college” having name, estDate and location where
estDate is an another structure having day, month and year as members. Display the

records of 10 colleges. (8]
a) Whatisadata file in C? What are the modes in file handling? Explain briefly. [1+3]
b) Write a program to read the information of a file named "data.txt" and write its

contents to another file "record.txt”. (6]
a) Compare DO and implied DO statement in FORTRAN. 31

b) Write a FORTRAN program to add and subtract two matrices and display the results
in matrix form. 7

EE L
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a) Explain different generation of program‘ming languages. - - [4]

b) Why do we need analysis and design before coding a program? ' 4]

a) What do you mean by precedence and associativity of an operator? Explain with -
suitable example.

b) What are the differences between formatted ‘and unformatted Input / ,Output. Give
suitable example with sample output for the following: %10i, %3¢, %-10.3fand %x.  [1+4]

51

a) What are the purpose of the continue statement? Within which control statements can
" continue statement be included? Compare with the break statement. [1+2+2]

b) Write éprogram o find the sum of series'Sn = 1/n* uptoN term. . 51

‘What is the meaning of function prototyping? Write a program to calculate the sum of the
series 1411+111+......+up to N terms using recursive function. If N is read as 5, the series

is: 1+11+111+1111+1111L [2+6]

"a) Explain with an example for compile time initialization of 2D array. Describe how

compilier manages according to the number of initializers and size of an array given
by a user in case of 1D array. :

b) Write a program to read a word from a main function, pass it into a function that will
convert all of its characters into upper case if the first character is in lower case and
into lower case if the first character is in upper case. Display the converted string from

[2+3]

‘main function. . . (5]
a) Explain need of structures. How can we create and use a structure within another. [2+3]
b) Explain dot and arrow operators for accessing the members of a structure: - 31
a) If Ptr is a pointer to user defined type or basic type, by how many bytes is Pir
incremented when the statement Ptr+ is executed? o . : ' 2]
b) Write a C program that calls reverse array ( to reverse the array and return the array '
and display the element of reversed array using pointer. ' [6]
List different types of standard I/O used in C. Write a program to write name, roll no and
age «f five students into a disk file name "STUDENT.DAT". o [2+6]
‘a) Explain different types of goto statements in FORTRAN programming with suitable -
" example. Write a program to read n from user and display the sum of following series.
N LA

~ till 0 terms: 1+(1+2)H(1+243)H(14243+) o n .

'b) Explain with suitable example to show how an Tmpiled Do loop works in FORTRAN. * [4]

Ak
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Candidates are required to give their answers in their own words as far as practicable.

. Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Categorise programming languages on the basic of their uses and applications.

Ameong them which programming language is C programming? (4]
b) Listand define different steps to solve the problem in compuier system. [4)
a) Differentiate between declaration and definition. Explain structure of C program with
an appropriate example. : _ 4]
b) Write syntax, example and use of following: ' _ _ .{1x4]
i) pintf() x '
i) scanf() : : re

iii) getche( )
iv) getch()
Write the difference between do and do..... while loop and write the program “to ﬁné-

whether a year is leap or not’. [3+7}
What is recursive function? How does it work? Find out sum of digit of number until the
number becomes one digit number.{§91>18>9]. , [2+2+4]
a) Write a program to read a string and rewrite its bharacters in alphabetical order. [41
b) A multinational company has hired 3 sales persons for marketing/selling its 3

different products in Kathmandu. Each sales person sells each of these producis.

Write a program to read number of each product sold by all-sales-persons. Calculate

total sells of each item and the total sells of each sales-person. Use arrays. [6]
a) Explain about “Arrays within structures” along with programming example. [4]
b) Write the program “to understand how structure members are sent to a function”. [4]
Write down advantages of pointer. Write a program using pointer to swap the value of
two variables where the swapping operation is performed in separate function. . [2+6]
Write a C program to store employee details in a text file. Read data from the text file,
sort them in ascending order of salary and store the sorted record to a binary file. Display
the details and rank of employee given by the user. - ' (8]
a) What do you mean by formatted and unformatted input/output statements in Fortran .

and also give suitable example which explain ;he concept of Formatted I/0. [8]

b) Write the program to convert a binary number to a decimal number using Fortran
programming language. ; A S 4]

ek
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v Caﬁiﬂmcsmrqwﬁmngethe:rﬂwmmmaromwoxdsmfaras pm'.ncablc.
v Ar:m:égqawtt 5 ’ : . : : Lo, g

v The ﬁgw”mq»@q{giﬁ n‘z'd}wremmuk
7 mwabre ddmfnemm :

1. a) Wimxnmm bycampllahon. What B mmby mhaprctanon? How do‘ these two

L]
0
. -
[P La—

AR

“b) Deﬁnepmgnmmmgimguage?Whatmthxfmnf goodcomputes progmm? {1—)-11"‘
’ 2. a) Wbaxamprcpmor&necnves?ﬁxyhxnmismdvmablea [24-*2}
"By’ anrnlnmdcxamphoffoﬂomngsmmmts/ﬁmuom NPT [m;-
i) - prinf ) o T T
gk o TT T o
w) lons i

3 Wmmdmmuqnmsmmﬂ’smmmtmmimﬂowchm*%wa .
S pmgxam aocalcnlshethesems Ix10+3x20+6x30+ — lf(:-l-l) x 10N, whefeN 1s o

N g i i e o Kol 55 T T T 2]

4. 8] Writea progr&m to display. Amstmng nnmbc‘s betveeeu ﬂmange cntcrcd by a wser -

andnlsocﬁsp!zytbmtoounts- Yonmwtuseaﬁmcnonwchcck forAmns(mng D

.- umbeﬁandd:splaythemﬁummmn . P {4]‘

b) What do youmun by “Sosted funchion und recursavc funcnon? Gave an cxample of

Spe

5. a8). ‘Wnﬁ: a C pmgmn to md a stnng andd:gplay it rcvme. Use ussr deﬁned ﬂmcnon R
s ," b } T "‘: ‘mﬂtﬁrﬁeﬁ- .o . ~. S . : Y [4] N
T - b) Wntcanalgomhmtomext 4 value manmyataposmon gwcn by user. [4}_
6. 8) Whatisa tag"‘Mustatag be included in p structure fype definition? Must atagbe o
) mclmledmas!mmne vanable doclarahon'? Explmn ] : 1 1_+2J -

b) Write a C program that reads several dxffezent nsmes and addiess using ‘structire
compuier, rearrange the nammes mtcz a.lpl*abd)cal order and write out alphsbelical list. j&]

7. Dhmmle with example that "Amay is indiectly 2 pointer”. Write program to calmﬂm:
sum and average of intéger numbers bcmc:n M 20d N (where value of M 2nd N are read

from kcyboard) using pOINTeT. - . [#+4)
5. Wrkea pmgram to uonun:sously resit name, age and salmy ofa wurkzr aad vmle itintoa
filc until user mnﬁmsw end. Then'read n from user and display the 1 record in the file.
Details of worker must be represented by a stuctare. 7]
]

Y. 5) Compare arithrictic and logical if staterents in FORTRAXN.

b) Write 2 FORTRAN program 10 display mature of roots of a quadradic equation. )
Caiculate and dzsalay the roots, if they are real and cqual. 1

EL
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v’ Candidates are required to give their answers in their own words as far as Ppracticable,
Y Attempt All questions. :

v The figures in.the margin indicate Full Marks.

v Assume suitable data if necessary. -

1. a) What do you mean by software and explain about generation of programming
languages. RO [4]
* b) Define the term “Flowchari”. Discuss about different symbols used in Flowchart. [4]
2. a) Find out finaj value of a, b and ¢ where following expressions are executed
sequentially. , , 4 ' : ' 41
mta=2,b=3; ' :
a=(b++) + (++b) + 4
c=a>b?2ab;, -
b=(a++) + (b--) +a;
€= ¢cH+*b-; .
b) What are the difference between formatted and unformatted /O statements? Describe
with proper example. 7 [4]
3. a) Explain importance of break and default statements in switch statements, [3]
b) Write a C program to display following pattern using unformatted output statements: [71
P .
Pu
Pul
-PULC
PulcH
PULCEO
puLcHoW
PULCHOWK . , ,

4. a) Define “function definition” and write the program to find the sum of two numbers
- using user-defined funciions, ) ,
b) What do you mean by “call by value and call by reference” along with suitable

‘example? ‘ : :

5. Can we pass whole array element from function? Write a program te display only those
students information which are passed. Use separate function to check the result of
student. The information of students like Name, Roll No, Address and Marks are passed
- from main functions and pass to functions using array type arguments. [2+8]

[4]



. a) Explain the use of typedef of keyboard in structures.

b) Explain the need of nested structure. Write a C program to convert data in BS to data

in AD using structure. Use the data difference of current data.

. a) A pointer variable is used to store address of some other variables, however, we need
to specify datatype while declaring a pointer variable. Why? . :

b) Briefly explain array of pointers. How are array and pointer related? Give example.

. a) Define cpening and ciosing a file along with suitable examples.

b) Write the program to display the records in sorted order sorting is performed in
ascending order with respect to name using data files concept.

. ). Compare arithmetic and logical if statements in FORTRAN with suitable example.

b) Write a FORTRAN program to read m*n matrix, transpose it and display both the
matrices. :

*kk

2

[145]
31
(31
(4]

(4]
(4]

(8]

o et s
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. Artempt All questions. .- : : L
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v Assume suuabledazanneces*a?}” o e

A o ] a)/Deﬁne mm»m._):xpzzm TS Types.,; ¢
- by Whatare i sEeps I .med ‘o de\ c}op a ccmputer program'7 Explam

"
P
T 2.7 \k'hat are relanonaI ooe'amrs an d assvanmam bperators? Explam with examples
- b) Rewr- the. foﬁowmc' px em D‘ correumg any symacncal errors, if present‘ Also L

show the gmﬁ' -me
f:;ncl.\de@u‘lnb 32 - o TR T

,
3 .
L . ,rﬂtum _voxd o - T,
- S S T T

(8]

. ‘) Wirite a program 16 read the pumber until - 1 is encountered. Also count the number of )
7 even number aqd odd _nqmb_ers emered by the user. o o . [6]
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mred to ;:xve mmr mswers‘ 'mﬂ;a‘r W word; as 'ar as pr raclicable.

L'\r,didatc< are req
v - Attempl AN questiors.
v The figures it the margin mduau. Fl.[l A[arﬁs
v 4ssume suilable daia if “necessary. .
1. a) How high level programmmg a.1guane> are sxrmhr to namral Iang,uao ¢? Describe. A 3 ;
b) Does Ploonthm and - Flowchart des:gn makcs programming faster and eaqero _
Describe with strong’ supporting pemts lso. draw ﬂowc‘hrt to chu.} whether @
_ ‘pumber is Aymstrong 0T not- = . T T R o [2+3
2.7 2) What are unary operalors mn C'7 W hy are thcv named so S o o
bh) What are preprocessor dxrecuves C7 Whyare they needed? T Rt I
c) How [ormatted input/output can bc.p ,rfonned in C¥ Explain with exampie. 8-
5 Differentiate bgtween, condmoml onerator and lf-else Statement. wrile @ program 1. C ‘
that calculates the sum  of dzgxts entered by the’ user” ‘successively until the 5um reducei o
a single digit numbsr. For exampie, 1 2345 => I+')~l-3-r4+R 15—>1+5 6. : (246 o
4. Write a pr g ram in C to read a “string’ aiid display'}t ih reverse order. ‘Use used deime.d o
mhu&un.; culnt ithe numOt:r of Ll!dxdutlb m 'I and- reverse 1t ' ]’8
5. Write down the significance of array. in €. ‘Wiite a- program to multiply o 3x3 mauix. 4
Two matrix are input from -main’ (_)_funcuon ‘and.p ass 102 user defined: ﬁmftxon wnn s
argument. with array. The resultis also-dnsphyed.from main.( )4 funcnor. e

5. Why structure variable differs tron‘f arra
- often emplovees from main 0O fUnCUon

pas t

I\'
)

~ (arguments. of the
variable whxch kee
10,000. This modxﬁed record is 3]

;J
- than

s the record of - ogly ‘those employee< whose saaar\ is. greater
l\o dxsp!ayed from mum ( ) funcuon :

wcdn yo" v
serand use’a USer- def n"d functxon {o copy .
foing lower: case Iene,rs 1o

Ex plain how pom'erb ran be uscd in
.- Write a. C procram that reeds a-strin
- the contents of the read strmg i

B upom if an)' Use poxmer 10 proc

~) :

- Wme a procx
' ,frmdf"us ina- bmar)' fx}e_and e
‘ mark in hlghest Th:: mforma 10

B2

. kcybmrd s almd orne“
the numosT ltgelﬂ

"lfn Write FOt\TX\AN pxl\"mrv- 10

dlbpla % gr'é':ifé%{v

7w itea pi oram:to mput name, po>t md é"ﬂéﬁl
o structure type ] user defined function |
netion should also struc‘cure t)pe) “This. ﬁmcnon reluins structure -

‘and sirialiest number form list-ien efements: -




is TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

A . . e o : i A!:; (’Exc,en{ - %9 H
Examination Control Bivision | Progromme | o O [ Pasiarks 132
: HE s - -

2869 Chaiira { Year / Part P1/1 Time 3hrs.

Sukject: - Computer Programming, (CT401)

¥ Candidates are required to give their answers in their own words as far as practicable.

v Attempt All guestions,
v The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.

i. What are the features of a good computer program? Explain the process involved in "
converting a program written in high level language to an executable program. [4+4]

N

using any header file? Justify your answer.

a) Why do we include <stdio.h> in our program? Can we write a C program without

b3 Give the output of the following program and justify your answer with reason.

#include<stdio.h>
mt main() -

i_n; ab;

asx*2by/S.z*y
: 5=++7£*{f-3)/2—z++*y;
printf(*a=%d" a);

printf(“b=%d",\’;

retumn 0

}
3.
ladder and switch construct. Which is better?

b} Write a C-program to gererate following pattern using unformatted output function.

[2+2]
(41

i V . LR, ave 1 - se - if
3. a What is the importance of control structure in programming? Compase if - else - if [1+3]

6]

s



a) Whatls a function? Why iz it cecezsany L iowremming?

o) Write a program to find wheather a number is. prime or not using fenction. The
fimction should iake the number as argument and retwn true or false to the main
program.

2) How can we pass two dimensional arrays from ore function to another? Explain with
example.

b) Write a program in C to find the second largest number ir an amay of » numbsrs.

Read the value of n and the elements of the array from the i

What is advantage of using structure? Create an array of structure named Employes with
name and salary as siructure member and the array of structure js passed 10 a functien
which sorts in ascending order on the basis of salary and dispiay the soried array fom’
main. ' :

a) Explaia call by reference. How are peinters used in call by referen

b} Using pointer concept, wiite a program io count the mumber of charac
aumber of words ia a line of texi enierad by the user.

A
e
..
|.L
I
-‘

—~

a) Differentiate beiween text fie and binary file.

Wi e programdn read | 'n“'”-’*i fom vses antil wEarsays

et

ad G pna a

e umbers o
\’{'I'}-ﬂ :1 *e o0a ot ._"31';, o2 JaS0 CON Ad

re
EVEN.
£, : uT s seln m_ CCOVTTTY A 0T s L S s
2} Diffirendate  Ardmetic 170 in FORTRAN with suitabls sxample,
3 > —— Y . S 4 . (YOS, ™ PR LY S - Y AT
v} Ceo ‘s; are “Compuled gote” staterment (FORTRAN] and "awiick” { lapguags). Write
> — ¥ PN I 54 Yoox- ~Fhoe 1 e Dy EYRE 1 PO a4 -
a pl“’ am to 7zad 2 doy @ 'ub’:f asd display whether i is Sunday, Mondzy, Tuesday,

[2+6]
@

¢
-

,...
i
townd

o
(=2
tovd
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o

~and pass by reference argnments Describe both with meaningful example. ~ 24

~

' using computer..

'Record all da.a in “ioe.xt” file, and program should pnm roH vmber and nam‘- of

' Rcwnte the foﬂowmg source code correcting any error present m 't A}so mdzcate xhp,
er:ro; corrected n comment Then write t}‘e output of. the program b o aT

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. .

_Dnﬂ‘ercnuate between hlgh level and low level. Exp}am the steps bf solvmg a problem = & -
A - [44

- Consider a statemem

scanf(-“%s”,stf); ' ‘ : :
/A

Where str is a string variable

In above stafement, why ‘&’ symboi 1s not used Can we mpm strmg with space m thrs

statement? If not, why?: 4]

- Write a program in C to f nd all possible roots of a quadranc equanon ax +bx+c~0 ' Q_ ' 'j [8}. s

Write down mgnvﬁcance of main( ) function in e Differentiate between pass by value o
-~ [2+6)

Explain how array can be passed to functions. Writc 2 progmm lhat passes array to a
Jfunction and pnm the largest and smallest element. :

How are structures different from arrays’7 Create a structure in C 10 storc the name of a

[2+6}

* batsman, runs scored and no of times the batsman in dismissed. In the program, read the

data of five players and display the batting average of the player whose name is entered | .
by the user. Bamnv average is given bv totaLruns/tota! dxsmxssals G .. e 17 H’z} _

. Write down advamages of poinier. What type of anthmenc operanons can be
~ implemented in pointer? Aiso describe the relauOnshlp bct»vcen aray-and pointer with

appropriate syntax and examples. ] ) N [2+3+3] S
Write a program in C 1e read the following mfom}atron for 96 smdents - ’
Swndent \Iamc Studert roll number, Marks obtained(in }00)

student who have obtamed greater than or equal 10 40 marks.

{4 r—4} ot



//program to convert list of ‘temperatures
//in Centigrade to Fahrnnhelt
#include stdio.h;

int main()

{
int i, n=3; . :
float celc{n], faren(nl;
for(i=0; i<n; i++)
( .

a print {(“Celc[3d]}="}

scanf (“%d”, celc[i]};

}
coavert (celc, faren, n);
forti=0; i<n; i++) printifarenii]); -
break; '

id convert(floaL cell], fleat fa*[], int n)

'J‘v

for(i=0; i<n; i++) cel2farifar(i}, cel{i});

10. How are do-loops used in FORTRAN? Exp]am with example. Compare it w1th implied
do-loop. Write 2 FORTRAN program 1o read ten integer numbers, store them n array,
. arrange them in ascending order and display the sorted list. " & o . [1+1+6]
11. What is the syntax of two dimensional arrays in FORTRAN?'Explain with example. ‘L (4]

¥k
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o



INSTITUTE OF ENGINEERING {Level _  |BE - _ - |FullMarks |80 |
o . BEL, BEX/BEL
ivision
Examination Control Divisio Programme | BCT, BAM, BIE, | Pass Marks | 32 ;
S BAG,BAS,BCH|. - | _. |
2079 Bhadra Year /Part_|1/1 Time 3hrs. ]

i e et e e e 2 e 8 e e e s

__ Subject: - Basic Electmca] Engineering (EE 401)

Candidates are required to give their answers in their own words as far as practicable. o
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN NN

a) A coil is connected across a constant dc source of voltage 240V, draws a current of
12A at room temperature. After running 4 hours, temperature rises to 65° C and
current reduces to 8A: Calculate the current when temperature increases to 80° C and
the coefficient of resistance at 30°C and temperature coefﬁcxent of resistance at 40°C....-.

[consider room temperature = 25°C] A . [6]
b) Explain about ideal and practical current and voltage sources. o 4]
c) A 100 W, 250 V bulb is connected in series with a 40 W, 250 V bulb across 500 V

supply. What will be the current drawn? What will be the power consumed by each

bulb? Will such a combination work normally? [6]

2. a) Prove that maximum power is transferred to the load when load resistance is equal to

source resistance. (41
b) Find the current flowing through the 20Q resistor using by superposition theorem the ' {

circuit shown below. 8] b

243V

Dot
.

4Q

—;_-’WVV\ AVAS
nv o 209 _ CQ)BA

=30

-

¢) Find power dissipated through 4Q resistor, using nodal analysis. [4] -

By
1fosv

AW
2Q

24 (4 219 210 S9N 2a

1A




3. a)

é? Za 3

¢} ot LI cd
Find the max power through the load Ry of the circuit given below. ' (8]
100 0V 5o |

AW

b) The total capacitance of two capacitors is 0.25 pF, when connected in series and'

<)

4. a)

b)

<)

b)

0.15 pF, when connected in parallel. Find the capacitance of each capacitor. (4]
What is power factor? Write down the drawbacks of poor factor. Explain how
connecting a capacitor across the load improves the power factor. [4]

Calculate the average and 1ms value of the voltage signal given below. Also find the
form factor and peak factor. (6

\Vi

Two impedances (10+)5) and (8+i6) are connected in parallel an ac voltage source of
V=200+0. Calculate magnitude and power factor of circuit current and branch
currents. Also find the total active power, reactive power, apparent power and draw
the phasor diagram. , : (6]
An altemating current of 50 Hz, has a maximum value of 200 A. Reckoning time
from the instant current is zero and is becoming positive, calculate: (41

i) theinstantaneous value after 2.5 m sec.
ii) the time taken for the current to reach 150 A for the first and second time.

Non-inductive loads of 8 kW, 6kW, and 4kW are connected between neutral and
R.Y,B phase respectively of a 3-phase 4-wire system. The line voltage is 400 V. Find
the current in each line conductor and neutral conductor. [8]

Show that V= V3 V, for 3-phase star connected load. Derive an expression for
power factor measurement of the load by two wattmeter method. (8]

* %k
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¥ Candidates are required to give their answers in their own words as far as practxcable ‘
v Attempt All questions.

v The figures-in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. a) State and explain Krichof’s current and voltage laws. Find the current flowing

through 2 ohm resistor using KCL equations. (61 -
Rx R
t vw
l 10 1Q
B; — 28V 20 2R, TV =58
[ ]
b) Find voltage across the given load resistance Ry. [10]

" 2. a) Find the current supplied by 10V source using Nodal Analysis in the circuit shown in

. figure below. (8]

b) State and verify Reciprocity Theorem with an example. [8]

g



-

3. a) Explain the parallel connection of inductors with suitable example and also find the

equivalent inductance of the circuit. (8]
b) A full wave rectified sinusoidal voltage shown in figure below. Find the average and
effective value of the voltage. , » [8}
Ya
Vg b N
4 N
L i3 E o

Fig: Full wave rectified sinewave

4. For the circuit shown below. Calculate [16]

(i) Overall impedance of the circuit

(ii) Total current taken from supply and overall power factor of the circuit
(iii)Currents in each parallel branch

(iv)Active, reactive and apparent power

(v) Construct Phasor diagram for given circuit

' i 40 30

R

730V, 50 Hz

5. a) Discuss the advantages of three phase system over single phase system. Mention the
causes of low power factor and its measures to improve. [6]

b) A 380V, 3-@ voltage is applied to a balanced star connected 3-® load of phase
impedance (5+j9)Q. If wattmeters are connected taking Y phase reference, calculate
wattmeter readings and also rteactive power, apparent power and active power
consumed. Take RYB phase sequence. [10]

*h¥
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v Candidates are required to give their answers in their own words as far as practicable.
V' Attempt AH questions. N '

V' The figures in the margin indicate Full Marlts

v Assume suitable data if necessary. :

1. a) Deﬁne ideal and practmd voltage source. Explain the role of mtema! resistance in

practical voltage source with an example. [8]
b) Usmg Delta-Star transformation, determine resistance between terfmnals aand b.in :
ﬂlccncmtshownmﬂle figure. , : o (8
a SQ c 6Q ) d

2. a) Find the current through 202 resistor using mesh analysis. - 8]

12v
-

Va

b) Find the value of resistance to be connected across the termmals A and B to transfer
maximum power to it and find the value of this maxnmum power for the network

shown below. o - i8]




'3. a) Calculate the average value, ms value and forin factor of the given voltage signél. {83
O AMD '

VoV VT e

b) A single phase inductive load of 4kW at a power factor of 70% (lagging) is connected
across 240V, 50Hz supply. Calculate the kVAR capacity of the capacitor bank and
value of capacitance that must be instailed in parallel with load to bring the overall
power factor to (i) unity, (ii) 85% lagging. o 8] .
4. In the network shown in figure below, determine: o ‘ ' [16]

(i) Total impedance

(11) Total current drawn from source

(iii)The overall power factor ‘

(iv)Total Volt Amperes, Active Power and Reactive Power
(v) Is the circuit capacitive or inductive? . ‘
(vi)Construct the phasor diagram for given circuit.

| . 100

|l
Heq-
30 — 7‘?
—WN

10Q

=
e/- -
200sin300t

5. a) The star-connected load having impedance of (12-§16)Q per phase fed from a 50Hz
three-phase, 400V, balanced supply, with the phase sequence as R-Y-B. Find the line
current, power factor, active power, reactive power, reactive VA and total volt-
amperes (VA). o , : (10}

b) Describe the measurement of 3-phase power by two wattmeter method. [6}

xRk
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RN

oot
. .

2. a) Using Nodal Analysis, determine the current in 5Q resistor in the éi}cuit below. .
: 20 . .
NN

b) State Thevenin's theorem: Determine the current through 6Q resistor using Theven@n_‘s ‘

theorém.

&) At 20°C, two coils connected in series having resistance of 600Q and 3002
- respectively.- The temperature- coefficient. at 20°C are 0.002/°C and 0.004/°C
respectively for the coils. Find the resistance of combination at a temperature of 50°C.
What is the effective temperature co-efficient of the combination at 50°C?
b) Find the current through 2Q fesistor using super position theorem in the circuit below.

tl
8l

L

18]




3. a) Use Nortons theorem 1o calculate the current t‘hrough 4Q resistance in the circult

~ below.

660

b) Calculate the equivalent capacitance in the circuit shown below.
' " 6F o

—

6F

c) What are ﬁxeAdra‘wbacks of low power facto:? Explain a measure ‘to nnprove power -

factor. o
4. a) Determine the rms and average value of the given waveform.

A i(t)

e 1y e e ,.-......,._>.

~ b) Two circuits the impedanc&s'of ‘which are given by Z|=(l 0+j15) and Z,={(6-§8) are

8]

k)

4
(8}

comnected in parallel. If the applied voltage to the combination is 230V, find ()} -

current and pf of each branch (ii) overall current and p.f. of the combination (iil)

© power consumed by each impedance and (iv) Draw the phasor diagram..

5. a) Dernve an expression 10 calculate the power factor of load. (lagging) using two
wattmeter meter readings. Also, explain- the effect of power factor on wattmeter
. - - . . . ' . A. ) -‘ [4+4] .

readings.

b) Three loads 3+j5, 3-j4 nd 8+j6 are‘connéctéd iﬁ deltato é_3-phase, 400V supply. Find

the phase currents, line currents and total power consumed.

k¥

(8}

8
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

[

1. a) What do you mean by idcél and practical voltage source? Explain the effect of an

internal resistance of voltage and current sources on their terminal characteristics. [4+4]
b) Using loop current method, determine the current through 5Q resistor in the circuit
below. {8]
1Q )
L2 ma-
2. a)Find the Io using Y/A transformation method, in the network given below. (8]
17Q

(8]

10V




3. a)

Using Nodal analysis, determine the current through 2Q resistor in the circuit below.

10V
r//\‘
2G l

10
W
ok

pid

4Q

v ‘( j 2V

b) What is a self inductance? Derive the expression of equivalent inductance, when the

b)

5. a)

b)

two inductances are connected in series (opposing)-

"The average power over complete cycle in a purely inductive circuit is zero”". Justify
with necessary waveforms and mathematical expression.

Find the rms and average value of the following waveform.

AY
i

w2 It w 2n .
Two coils A & B are connected in series across a 230V, 50Hz ac supply. The
resistance and inductance of coil A & B are 5Q and 0.018H respectively. The input
from the supply is 2KW and 2kVAR, find the inductance of coil A and resistance of
coil B. Also calculate the voltage across each coil.

A two wattmeters measured an input power of 30KW and 40KW respectively to a

motor. If the power factor of the motor be changed 10 0.85 leading, determine the two
wattmeter readings. The total input power remains the same. Draw a phasor diagram

for the sccond condition.
Three loads 4-3], 6+8), and 8+6) are connected in delta to a 3-phase, 400V supply.
Find phase currents, line currents and total power consumed.

Fdk

Ity

(4]

(4]
(8]

(8]

(8]

8]
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1. a) Whatareideal and practical voltage and current source? Explain. 4

when its mean temperature is 20°C and of 20 Q when

b) "A coil has a resistance of 18Q2
d its mean temperature rise When its resistance is

its mean temperature is 50°C. Fin
21 ohm and the surrounding temperature is 15°C. B (3
c) State and exp]ain Kirchoff’s voltage laws. Determine the current supplied by the -
battery in the circuit shown in figure below. 161
we 100
500
5Q :
éson _
—— 100V 30Q
| f
200
2. a) Use Nodal Analysis Method to determine the V,, Vp and V, and Calculate current '
through 2 ohm. -8
Ve
2.5 Ohm 3A
delta transformation. [8]

b) Find the current Ias shown in ﬁg\ire using star —

10Q

o




3. 5) Calculate the current in the 1002 resistor in the networks chown in the circuit using

Thevenin’s Theorem.

oL

5Q A 10Q B 2Q

Lo

b) Explain what is mean by self inductance and mutual inductance of a cail.

¢) Calculate the average and rms value of the waveform shown below, over one cycle.

o T T T 3T, t seconds

. a) Statcand explain reciprocity theorem with a suitable example.

b) A resistance of 20Q, an inductance of 02 H and a capacitance of 100 pF are
connected in series across a 220 V, 50 Hz supply- Determine the following
(i) impedance (i1) current (iii) voltage across R,LandC. :

¢) Two impedances Z1 and z, are connected in parallel. The first branch tdkes a leading

current of 16A and has a resistance of 5Q, while the second branch takes a lagging
current at power factor 0.8. The total power supplied is 5 KW, the appiied voltage
being (100+j200) V. Determine the branch and total currents. '

. a) Whatare the disadvantages of supplying a low power factor? A 100 KW oad at 0.85

lagging power factor is being Supp ied by 2230 V, 50 Hz sowrce. Calculate the

reactive power drawn from the source. If 2 capacitor connected paaildl to the load

improves its powWet factor to 0.9, find the capacitance of the capacitor. A1s0, calculate
the current drawn from the source before and after connecting the capeCcHeL.

b) A three phase delta connected system with 400V line voltage is commected to three
unbalanced loads: (12-§16), (3+j4), and 20Q, are also comnecied i delta. Find
(i) phase currents (ii) line currents (iii) total active power consumed.

: . *k¥

]

@
@

4

{4

(8}

[2+6]

{3




15. TRIBHUVAN UNIVERSITY  Eyam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
inati : svicE BEL, BEX, BCT,
Examination Control Division | programme | AME, BIE, B, Agri | P25 Marks | 32
Time 3brs.

2075 Ashwin Year/Part | 1/1

Ll 1

Swubject: - Basic Electrical Engineering (EE0])_

v’ Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
v' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) Differentiate between Practical Yoltage Source and Practical Current Source. [4]

b) The field winding of dc motor takes 1.15 A current at 20°C. If current falls to 0.26 A
after working for some hours, supply voltage remaining constant, ﬁnd the final

working temperature of field winding. Given, o, = 23; S and voltage = 230V. [6}

¢) Three lapms of rating 220 V and 150 watt, 200 watt and 450 watt are connected
across 200 V supply. Calculate the resistance of each lamp and the power consumed

by each lamp at 200 V. [6]
2. a) Solve the given network with mesh analysis to find voltage drop on 5 Q resistors. [6]

20 10v

ém : 6G
' =250

b) Use nodal analysis to find the current through 4Q resistor for the network shown
below. ,

(6]

[4]

¢) Stateand explain superposition theorem with suitable example.




1. a) Using thevenin's theorem

find the current through the 4Q for the network shown

below. 6)
e + -
- 36V "_'_‘L_.—'
- b) Detervr&me& power dissipated in the 8Q resistor of the given network using star-
delta and delta-star transformation. . ()
.o ¥
S 120
e A
% ¢) How: mutuz! inductance between two coils depends upon dimensions of core and
coils. 4]
4> 2) Find the form factor and peak factor of the current waveform given below. 4
i
% B
%b) A coil of inductance 318.3 mH is connected in series with 2 200Q resistor toa 240 V,
¥ S0Hz supply. Calculate the current flowing, power factor, active and reactive power
* of the circuit. Also draw the phasor diagram. (61
c) Z,= (40—j318.31) and Z, = (s0+ j62.83) are connected in parallel to each other and
a source of 100v, 50 Hz is applied across the overall circuit. Calculate (i) circuit
current (i) Active, reactive and apparent power. 6]




L3

5. a) Discuss the effect of low power factor. A single phase load of 7Kw operates at a
power factor 0.7 lagging. It is proposed to improve the power factor to 0.9 lagging by i
connecting a capacitor the load. Calculate the KVAr rating of the capacitor. [3+5]

b) For the following usbalanced system with balanced three phase supply of 400 V, 50
Hz, calculate: ‘
i) The line currents and neutral current ‘
i) Active and reactive i)ower abosrbed by the circuit
iii) Draw the phasor diagram.

(8]

k¥
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
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1. a) Discuss on brief voltage and current sources. Also justify the statement “terminal
voltage goes on increasing on decreasing load current”. £ ,,{ 4]
b) The resistance of the certain length of wire is 4.60 ohm at 20°C and 5.68 ohm at
80°C. Détermine (i) the temperature coefficient of resistance of the wire at 0°C,
(ii) the resistance of the wire at 60°C. - [6]
¢) State and explain Kirchoff's current laws. Determine the value of unknown resistance
R and the total current drawn from the source in the circuit of figure. Also compute
the total power dissipated in the circuit. [6]
40 20
4Q
- 8Q
—
24V
2. a) Use loop cumrent method to calculate the current through the 5 Q resistance for the
network shown below. (8]
Q
50V i’-‘-t-— 1 3Q. 29
2A :
50 12
b) Using delta/star transformation, find the galvanometer current in the Wheatstone
(8]

bridge.




~

J.

a)

b)

<)

a)
b)

©)

a)

b)

Find the current through R using thevenin’s theorem. Also, find the value of R such

that maximum power transfer takes place from the source to R in the network shown
below. (8]
I .1 |
2Q
sA 10Q2> 50
®)
+
- T 20V
Derive an expression for the equivalent capacitance of a group of capacitors when
they are connected in series. {41
Calculate the form factor and peak factor of the following waveform. 4
Y
20
10 t 1
! 1
i '
i t
1 ] —
T 2T 3T 47
State and explain Norton’s theorem with a suitable example. (4

A resistance of 12 Q, an inductance of 0.15 H and a capacitance of 130 pF are
connected in series across 2 100V, 50Hz supply- Calculate the impedance, current and
phase angle and power factor. [4)

A parallel circuit consists of two branches, one containing a coil of resistances 5Q
and inductance 38.2mH, the other a pon-inductive resistance 16 Q in series with a
capacitor of 300 uF capacitance. The circuit is connected t0 a 240 V, 50 Hz supply.
Determine (i) the current in each branch (ii) the total current (iii) the circuit phase
angle (iv) the circuit impedance (¢) the components of an equivalent circuit consisting
of a resistance and reactance. (8

Define power factor and explain causes of Tow factor. A single phase 240V, 50 Hz
induction motor takes 20A at power factor of 0.75 lagging. It is desired to raise the

power factor 0 0.95 lagging by connecting @ capacitor across the load. Calculate the
capacitance of the capacitor to be used in parallel with induction motor. [2+6]

A three phase 400 V, 50 Hz power Jine has two loads connected to it. The first is
delta-connected and draws 25 Kw at 0.70 power factor lagging. The second is
wye-connected and draws 6.25 kKVA at 0.8 power factor leading. What is the total line
current and the combined power factor. 83

*k*k
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\\\\

a) Denve a relanon between the known resistance Ry at t; °C and the unknown
resistance R; at t; °C, when czo is not known.

b) Explain the process of source conversion. How is it helpful in solvmg e]ccmca).
networks? . .

—
.

16)

[4]

f three resistances 12 Q, 18 , and 36 Q respecuvely jointed in
parallel, is connected in series with a fourth resistance. The whole is supplied at 60 V
and it is found that the power dissipated in the 12 Q resistance is 36 W. Determine the
value of the fourth resistance and the total power dissipated in the group. . ' [6]

) V,.a) Fmd the branch currents in the circuit of given figure below by usmg nodal analysxs" 6]

e ‘ S —-J\N\,——— ————!' - l———w ,-————J\v M—— -
- | sa ] sv 20| 4%

c) A circuit, containing 0

4 s . S b
S D S %m 1ovVT

b) Fmd current in 8 Q resxstor ‘of tbe network shown in ﬁgure below usmg superposmon

. [6] B

- thcorem

Y State and explain 'Thévgxﬁxi‘s‘théoiég}x with suitable example.




3. a) Inthe network shown in figure below, find resistance Ry connected between terminals

A and B so that maximum power is develop across Ry. What is the maximum power?

A
20
10V
N T
—jr

b) Derive an expression for the energy étoregi in the magnetic field of Aa.m inductor.

©)

‘Derive an expression for the current drawn by a pure capacitor when' connected across

- a voltage. Explain with the help of 2 power diagram that the value of average power

4. a)

)

drawn by the capacitor during one cycle is zero. . - .

‘A resistance of 20 ©Q,an inductance of 0.2 H and a capacitance of 100 pF are

connected in series across a 720 V, 50 Hz supply. Determine the following (a)
impedance (b) Current (c) Voltage across R, L and C and (d) Power factor. Also
calculate the total power consumed by the circuit.

A coil resistance 50 Q and inductance 0.318 H-is connected in parallel with a circuit
comprising a 75 Q resistor in series with 2.159 pF capacitor. The resulting circuit is

- connected to 2 240 V, 50 Hz ac supply. -Calculate: (a) The supply current (b) The

circuit impedance, Tesistance and reactance (c) Power factor and (d) Total power

" consumed by the circuit.

€)

Describe the method of measuring power m 3. circuit by using two watt meters.

© 0.75 lagging. Calculate the change in current taken ffom. the .supply and the new:

power factor when a 250 pF. capacitor is connected.in parallel with-the. motor. If the'
motor is supplied through a cable of 0.05 Q'r_eSistanéés;jcalc\ilate the power loss in the

- cable before and after connecﬁ.ng'th.epapaci_lqr.' I

b)

‘A three-phase A-connected load consists of three similar coils, each of resistance 50Q

" and inductance 0.3 H. The supply is 415 V, 50 Hz. Calculate (i) The line currents (ii) -
" The power factor (iii) Total active and Teactive pOWers ‘when 'the load is A-comected.
_ -Draw the phasor diagram. o R o

6

4

(6]

(6]

6

_ | _ @
" A220V, 50 Hz single phase ac motor draws-a po‘w'e'r‘.gf 10 kW at a pdwcf factor of ’

(8]

;.N-&‘ S
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Assume suitable data if necessary. .

a) What is source tmmformahon? Bxplam with the help of an examplc.

14

b) Acoﬂofstrandedeoppu'wmhawngaremsmnoeoflmatZS"Clsembeddedmﬁxe :

core of a large transformer supplied at 230 V. After-the’ transformer has been .in
- service forseveral hours, the resistance of the coil is found to be 13 4 Q, What is the
temperature of the core? Also find the power rating of the- res;stance _Assume
temperature coefficient of wire as 0.00125/°C at 15°C. o .

o ) Find Vi in the following circuit diagram.

5030%

6v
a) Use loop current method to calculate the current through the 20 xesxstance for the
network shown below. "~
7

EEVAVAVAV,N NV
1Q 3 |,
9y.l_ + 20 ———T- 12v

| S
kl
y

603 2A

- c) State and explain Norton's theorem with suitable eia'mple. -

pT-0-

(6]

[6]

G

4]




E 3. ‘.a_)' .F'ind'powgr di;s.ipatédlin 3 Q_re§i$lor_'1_xs"ir'igNoit6n'§:ﬂ'x‘ebre'm.A_ s

" b) Calculate the value of 'R’ such that maximum powes will be absorbed by.'it in the
given circuit. , A :
. sQ 100 -

c) Whatis inductance? Derive the expression for two inductances in serics, with mutual

N flux aiding each other.
4. a) Calculate the average .(half period) value and rms value of the waveform shown
below.

vt

i

b) "An altemaﬁhg source of emf v =200sint G4y vUils 13
- . resistance
. . instantaneous

. above ¢ircuit.

©) Find current flowing in each branches of the following circuit:

“16)

NG

4

@

applisdto 2 practical coil with
20Q and inductance 0.1- H respectively. Determine (i) expression for
current and power factor (ii) active reactive -and apparent power of
circuit (iii) voltage drop on resistor and inductor and (iv) construct phasot diagram for .

6

- [6] 'A : ‘ B




P

S s ey A 400V, 50 H3, 3 phase induction mofor takes 60 W power from supply mains at -

0.8 power factor lagging. Calculate the capacitance per. phase and KVAR rating per
phase of ¢apacitor in order to iinprove thé power factor to 0.9 lagging using (1) star
. connceted capacitor bank and () Delta connected capacitor bank. - o [8]
b) Definie phase order and explain its significance. A three phase balariced star connected A
Joad with (6+j8) ohm per phase is supplied by 400V, 50 HZ three phase source. Find .~ -
the line and phase currents and the total power dissipated in theload. = - [2+6)

*kh
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v Attempt All questions.
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v’ Assume suitable data if necessary.

i. a)

b)

b)

©)

What do you mean by ideal and practical voltage and current source? Explain the
method for converting practical voltage source into current source and vice versa.

A 60 watt, 240 V incandescent filament lamp is switched on at 20°C. The operating
temperature of the filament is 2000°C. Determine the current taken by the lamp at the
instant of switching ON. The temperature coefficient of resistance of the filament

material is 0.0045°k.

A circuit containing three resistors with resistances 12Q), 18C2 and 36Q respectively
joined in parallel is connected in series with a fourth resistance. The whole circuit is
supplied at 60V and it is found that power dissipated is 120 resistance is 36watt.
Determine the value of fourth resistance and the total power dissipated in the group.

Make comparison table between series and parallel circuit.

For the circuit shown in below figure, determine the resistance between points A and
B using star / delta transformation theorem. :

A
6Q
" 40
30 50
/A
50 80 40
B

Fin all branch currents in the given circuit by using mesh current method.

50V T

(51

(6]

(51
(4]

(6]

(6}




~

3. a) Using Nodal analysis, determine currents in each branch of the network shown in

below figure. Also find the total power loss in the network. (8
' 100 - 200
20Q 200
1A SM0Q
i 10V 0.5A

b) Find the value of Resistance ‘R’ t0 have maximum power transfer in the circuit as

4. a)

b

<)

shown in below figure. Also obtain the amount of maximum power. (8]
o 6Q
6V

2A

Two inductances Ly and L; are connected in parallel. Derive (he relation showing the
equivaient inductance of the combination when mutual flux helps the individual flux.
what will be the equivalent inductance of the combination when mutual flux opposes
the individual flux? 4]

Two alternating currents represented by the equations 1y = T7sinwi and

) . n . .
1, =105m(m+—2—) are fed into a common conductor. Find the equation for the

resultant current and its RMS value. 4}
Below Figure shows a series parallel circuit. Find: (8]
(1) total impedance

(ii) current drawn from the circuit

(iii)voltage across the parallel branches
(iv)current flowing through each parallel branch
{v) power factor '
(vi)Active, reactive and apparent power

Also, draw the phasor diagram of the circuit.
R =10Q L1;=0.02H

R4

200V, 50 Hz

S



5. a) A fluorescent lamp takes a current of 0.75A when connected across a 240V, 50Hz a.c
supply. The power consumed by the Jamp is 80 watt. Calculate the value of the
capacitance to be connected in parallel with the lamp to improve the power factor to
(i) unity (ii) 0.95 lagging.

b) The following balanced three phase loads are connected to a 415 V, three phase, four
wire supply.
(i) 160 kVA at 0.7 power factor lagging
(i1) 50 kVA at 0.65 power factor leading
(1ii)50 kW at unity power factor

Calculate (a) the total load in kVA (b) the line current (c) the combined power factor

c¢) Prove that sum of the rcadings of two wattmeters is equal to the total three phase
power in measurement of power of 3-phase circuit by 2 wattineter method.

k¥

o R TR

(61
()

(6]

va




25 TRIBHUVAN UNIVERSITY (Exam. [t 5
L1 BE Full Marks 80 |

[NSTITUTE OF ENGINEERING | Level 1
4 . * ot $ BEL, BEX, BAME, }
zxamination Control Division ; Programme D e DA | PasMarks |32 |
2073 Chaitra {Year/Part_|1/1 Time Thes., |

|

Subject: - Basic Electrical Engineering (EE401) |

in their own words as far as practicable.

Candidates are required to give their answers

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

A NENENEY

a) Describe the open circuit, close circuit and short circuit with diagram. [4}

copper and the other of iron are connected in parallel and at
20°C carry equal currents. What proportion of current will pass through each, if the
temperature is raised to 100 oC? Assume temperature coefficient of resistance at
20 °C for copper as 0.0042 per °C and for iron as 0.006 per °C. f6l

rises two resistors A of value 25Q and B of unknown

c) A direct current circuit comp
value, connected in parallel together with a third resistor C of value 5 connected in

series with the parallel group. The potential difference across C is found to 90V. If the
total power in the circuit is 4320 watt. Caiculate (i) the value of resistor B, (ii) the
voltage applied to the ends of the whole circuit, (iii) the current in each resistor. [6]

2. a) Using mesh analysis, calculate the voltage across the 20 Q resistor shown in the figure
: (6}

below.

(=
.

b) Two conductors, one of

O

12V

(fr)eA gov 9A- 4 @Q?

o+

b) Use the nodal voltage method to find the current flowing through 10Q resistor for the

network shown below.

(6}

(4]

c) Stateand explain thevenin’s theorem with suitable example. .
ind the value

3. a) Whatis the value of R such that maximum power is transferred to it? F
of this maximum power for the circuit shown below. {6]

1A




b) State reciprocity theorem. Verify the reciprocity theorem for the network shown in

figure below in branch cd.
10 10

Mc
a
EE N, 2
b¢ ' d
¢) Define capacitance and derive relation for connection of capacitors in seties.

. a) Calculate the form factor and peak factor of the following triangular waveform.

v lf\

0 ST n In 4n mE

b) A choke coil having a resistance of 10Q and inductance of 0.05H is connected in
series with a condenser of 100 pF. The whole circuit has been connected to 200V,
50 Hz supply. Caiculate (i) impedance (ii) current (ii) power factor (iv) power input

(v) Apparent and reactive power of circuit.
c) A10 ohm resistor, a 31.8 mH inductor and 318uF capacitor are connected in parallel

and supplied from a 200V, 50Hz supply source. Calculate the supply current and
power factor and also calculate current in each branch.

. a) Define power factor and explain the disadvantages and causes of low power factor?

b) A balanced star-connected load of (8+ j6)S2per phase is connected to a balanced
3 phase 400V, 50Hz supply. Find the line current, phase current and total power
consumed. Take RYB phase sequence.

¢) With the help of connection and phasor diagrams, show that the power of a balanced
three phase load can be determined using two-wattmeters.

*¥*

{6l

4
[4]

6}

(6]
(4]

(6
(6
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume-suitable data if necessary.
1. a) A coil has a resistante of 100 ohms, when the temperature is 20°C and 110 ohms
when the temperature is 45° C. Find temperature rise when its resistance is 124 ohms,
and surrounding temperature is15°C. ‘ (6}
b) Find the equivalent resistance between A and B for the network shown in figure
below. 4]
24Q
— AW~
- 8Q 8
Al
|
c) Find current from the source in the following circuit diagram. : [61
2 2 R
i vy f vYy ot £ 4 4
>
é&? . A8 Ug_ 582
: !.-- <
2. a) Find the current in 5-ohm resistor in the network shown below by using superposition ,
theorem. : {8]
0.5

b) Find the brancfx currents in the

— AA—
sQ° 5V 2Q 4Q
3Q |
T eV % sa  WVT

circuit of figure below by using nodal analysis.

8]




3. 2) Find the value of Resistance 'R’

4 Q, will deliver maximum pOWer- Also find that maximum powWer.

A

such that the load resistance 'Ry’ which is equal to

b) Derive an equation {or inductance L in terms of flux linkages and current change.

¢) Calculate the (i) average value and (if) RMS vaiue of voltage wave shown in figure

below:

Ry rail
T

4. a) Determine the value of current Ik

and I and overall factor of the circuit shown in

figure below for series and parallel circuit. Also draw the phasor diagram and find the
total power consumed by the circuit.

b) A coil is comnected in series wi
50Hz, 1- supply. The reading ©

resistance is 130 V. Calculate,
i) Inductance of coil
i) Resistance of coil
iil) Power absorbed by coil

100V,

iv) Power absorbed by whole circuit

5. a) Define power factor and explain
in power supply system.

b) Three similar coils each of resistance 7

50 BZ

th a non-inductive resistance of 30Q across 240V,
f voltmeters across the coil is 180 V and across the

why in general it should be kept‘ on high as possible

Q ﬁnd inductance of 0.03 H are connected in

Delta to a 400V, 3 phase, 50 Hz supply. Calculate the line current and the total power

consumed.

*¥ %

8]

[

(4

(8]

(8

{8

(81

e




25. . -TR'IBHQVANUS:NERSM "
INSTITUTE OF ENGINEERING

"~ ..amination Control Division

2072 Chaitra

Sub]eci Ba.,lc Elecmcal Engmeermg (EE401 )

v Candldates are xeqmred to gNé then' answers in tbexr own words as Iar as pracncablc -
v Attempt All questions. - : o : o
. v Thefigures in the margin mdtcale F all Marks

' v Assmne su;table data zf recessary:

1. a A 60 W 240 V incandescent filament lamp is swztched onat 20°C The ooeranngA _

. temperature of the filament is 2000°C. Determine the current taken by the lamp at the - -
. instant of switching ON. the tenperamre coefﬁcxem of reswtancc of the. nlament -

e

- material is 0. 0045/1(

’ b) A battery of 'unknown emf 18 connected across resvstanccs as shown in ﬁome be‘ow '
'The voltage drops’ across the 8 Q resistor is 20. V What wﬂI be the cment 'eadmo in-. .
the ammeter’? What is the emf of the battery” 1 S S o

-Ha -

c) What do you mean by ideal and p1 actical voltage and current sources‘7

EEREY-Y

 Exam:
Level 'BE Full Marks | 80
BEL, BEX, BCT, | T
Programme | BAME, BIE, | Pass Marks | 32 i
' BAgi. | A
i Vear/Part |1/1 Time 3 hrs,‘“—:‘i

e

51

2. a) ‘Find the power dlssxpanon in15Q resistor shown in figure below usmg mesh

analysis.

"b) Find current on load resistor Ry, if its resistance is 2 €, using superposition theorem.

2Q

: c)State and g)ipiéi:i Norton's thecrem with an appropriate example: - -

[6]

te]



3. a) Find the value of R, for which the maximum power is transferred in the load -
resisiance Rp. Also find the maximum power that can be tansferred to the load

resistance Ry.. ’ ) {81
'-AAA » A FYYY I ’
Yvy vy il .
4 44 4

4V

3 V‘._._’. 2 ﬂ?>

b) Derive the expression for the inductance of -inductor in terms of its physical
--dimensions. - S ) S o 4

¢) Calcilate the average and mms value of full-wave rectified sine wave as shown below. -~ [4]

e

AN

A AN

/ ' o
/ 3 . o
03 = = 9—7

/4 T Swid

4. a)" A circuit consisting of resistance of 30 O in series with an inductance of 75 mH is
connected in parallel with a circuit consisting of a resistance of 20 Q in series with a
cepacitance of 100 pf. If the parallel combination is connected to a 240V, 50 Hz -
single phase supply, calculate (i} The current in each branch (if) The total cuirent and
power factor and (iit) Power consumed. Also draw a neat phasor diagram. - ° 8]

b) For a sevies path with a resistance ¢f 8 &, capacitor of 120uF and an inductance of 0.1
H, a capacitor 180uF is kept in paraliel. Then the combination is fed by 240V, 50Hz,
1-$ supply. Calculate branch currents, total current from supply, power factor of
whole circuit, active power and reactive power consumed by the circuit. Also show
phasor diagram. ' - 18}

S. a) Deveiop relation between phase voltage and line voltage in 3-¢ star connected system. 4]
b) For the circuit shown in figure below, calculate the current through the neutral and the

total power consumed in the load. ' (8]

&) Explain with “connection diagram the measurement of 3-¢ power using two o

. wattmeters.

Prra

-
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Attempt All questions.

AYANANRN

Assume suitable data if necessary.

i
.

The figures in the margin indicate Full Marks.

a) Explain ideal current and voltage sources.-
b) Define temperature coefficient of resistance. The resistance of a certain length of wire'

Candidates are required fo give their answers in their own words as far as practicable.

is 4.6Q at 20°C and 5.88Q at 80°C. Determine (a) The temperature coefficient of
resistance of the wire at 0° (b) The resistance of the wire at 60°C.

c) State and explain Superposition theorem with an appropriate example.

2. a)

IA

5Q

20

Find out the current through 5 ohm resistor connected across the terminal ¢ and d in
the network shown below using the Venin's theorem.

b) Use Nodal Analysis Method to determine the Vi, Vb and V. and calculate current

through 2.5 Q.
- 12V -
—i|+
8A
5 Ohm d)ia\ %5 onm ~§2.5 onm 3A
l l . .
3. a) Find the resistance between the terminals A and B in the circuit segment below..
! R
—ANN—
2.00
A : R1 R2 - RS B
| AAM—— A~ —AAN—
: 1.00 5.00 X |
‘ R4

20

(4]

(8]
(4]

(8]

(8]

{4]




b)

‘c)

4. a)

Three capacitors A, B and C have capaciiances 15, 5
Calculate: . [6]
i) ' Charge on each when connected in parallel to a 250 V supply

if) Total capacitance and - - o

iii) p.d. across each when connected in series

State Maximum Power Tmnsfer Theorem and also prove "maximum power will be
dissipated when Ryptema = R0 (6]
Derive the expression for electrical current in a pure inductive circuit when input

power is V,Sinwt. Draw the wave form of voitage and current and phasor diagram of
the circuit. Show analytically and graphically that it does not consume real power. [6}

b) In the given circuit, find the current through the inductor, what is the equivalent

impedance? | [6]

[4]
5. a) Explain the importance of power factor in an ac circuit, with suitable example. How
power factor can be improved? 4]
b) A three phase star connected system with line voltage 400 V is connected to three
loads: 2520°, 11£-20° and 15/10° (also connected in star). Find the line to line
current, total power and current in the neutral of the system. (83
¢) Define phase sequence and explain its significance in three phase system. [4]

E L2
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their answers in their own words as far as practicable. -

v Candidates are required to give
v Attempt any Five questions.
v’ All questions carry equal marks.
v Assume suitable data if necessary.
1. a) Whatis the difference between the potential difference and electromotive force? 4]
b) Find1;, ] and I in the circuit shown in the figure using Kirchh-off’s law. (61
LA 4Q Tl - 6Q !
Iy
<) What is the value of the unknown resistor ‘R’ in figure below, if the voltagé drop
across 5000 resistor is 2.5 volts? [6]
W ANV
550Q 500
q
é R 560 Q %
4
? . .
2. g Use the node voltage method (nodal) to find the current flowing through 10Q resistor
{8]

in the network shown figure below.

1

5 Q

Cszsv __

i0Q 20
AMA——




b) - For the circuit shown in figure below, calcuiate the current in the 10 ohm resistance
using Thevenin’s theorem. ) [81

; - ) - 8Q 12V |

50 %QQ . 300
—Lzov ' R

|

3. a) Determine power dissipated in 3Q resitor in the circuit shown in figure below using

Norton’s theoremi.
1Q 8]

a

b) An inductor is to be made with copper wire wound on a circular iron core having
mean length of 40 cm with cross-sectional area of 50 sq mm. If the required vaiue of
inductance is 500 mH, calculate the number of turns required given that relative -
permeability of the core is 1500. ' 8]

4. 2) A415 V, 3 phase, 50 HZ induction motor takes 50 KW power from supply. maixs at
0.72 power factor jagging. A bank of capacitors is connected in delta across the line to
improve the overali power factor. Calculate the capacitance per phase in order to raise

the power factor to 0.9 lagging. [8]
b) Three loads (31459 €, (30-40)2 and (80+60)C2 are connected in delta to a 3 phase,
200 V supply. Find the phase currents, line currents and total power absabed. {8}

5. a) Define cycle, Time period, angular velocity, frequency, average and rms value of an .
alternating quality. . 6}

b) A series circuit consists of resistance equal to 4Q2 and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 96°)V. Calculate the following: - 10
i) Power factor , _
i) Expression for (t)
ii1) The power dissiputed in the circuit
iv) Voltage drop across each elements
v). Draw a phasor diagram

Fkk




.\/ -

¢) State and explain super;'msition Theorem with an appropriat

25 TRIBHUVANUNIVERSITY Exam. '
_ INSTITUTE OF ENGINEERING Level BE . Full Marks 80
Examination._Control Division | Programme gE’*! BEXBCTSE, | passMarks | 32
Subject: - Basic Electrical Engineering (EE401)
v Candidates are required to give their answers i their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary.
1. a) What do you understand by terms ‘resistance’ and ‘resistivity’? On what factors the
: resistance offered by a conductor depends? A [41
b) Two resistors made of different materials having temperature coefficients of
resistance a; = 0.004/°C and 0 = 0.005/C° are connected in parallel and consume
equal power at 15°C. What is the rate of power consumed in resistance R; to that in
R;at70¢°? : [6]
) Calculate the value of unknown resistance R in the circuit shown below and the
current flowing through it when the current in the branch OC is zero. [6]
c
. : 10v 2%
2. a) Calculate the output voltage, V,, for the circuit shown in figure beléw using Kirchoff’s * ‘i-."':?; o
laws. : ‘ 5]
20
29
—AAMN—
sA?H‘L ?1!2 $)3A Vo
1 — ]
b) Determine the power dissipated by 5€ resistor in the circuit shown in figure below by
applying nodal voitage analysis. {6]
SA
te example. i5]




b)

c)

. ay For the circuit shown in figure below, what will be the value.of Ry 10 get the

maximum power? What is the maximum power delivered to the load?

\

Determine the current in 20Q resistor of the netwrork shown in figure below using Star

Deita Transformation

o 2v

State the definition of the capacitance and from it write 20 equation for the charge
siored in a capacitor.

. a) Derive the equation for instantaneous current flowing through a pure capacitor when

b) A coil takes 1.3 kVA nd 12 KVAR when connected to 2 240V, 50 Hz sinusoidal -

<)

. a)

b)

<)

excited by AC sinusoidal voltage V = Vi Sinet. Draw the waveform of voltage and
current and phasor diagram of the circuit. Show analytically and graphically that it
does not consume real power.

supply. Calculate: (i) Power dissipated (i) Current and (€) Inductance of the coil.

A Circuit consisting of a resistance of 302 in series with an inductance of 75mH is

connected in parallel with 2 circuit consisting of resistance of 20€2 in series witha

capacitance of 100pF, if the parallel combination is connected to a 240V, 50Hz,
single-phase su ly. Calculate (i) The total current (i) Power factor (iii) Active and

reactive power. Also draw a neat phasor diagram.
What are the two ways of connecting a 3-phase system? Draw their pbasor diagrams
and write down the relationship between phase and line voltages and phase and line
current for these system.
A 220 V, 3-phase voltage is applied to 2 balanced delta connected 3-phase load of
phase impedance (15+20)Q. Calculate:

i) The phase voltages

ii) The phasor current in each line

iii) The power consumed per phase

iv) Draw the phasor diagram

v) What s the phasor sum of three line currents? Why does it have this value?
Explain 2-wattmctef method for the measurement of power in a balanced three phase
load. : o :

okRk

it

——
By
[Sui)

{41

{4]

{43



“y

2= TRIBHUVAN UNIVERSITY |

INSTITUTE OF ENGINEERING BE i Poll Marks !

Back (2066 & I.nter Bnch‘t

&0

Examipation Countrol Division ngnmm e

r B"I
'B“L’BEX T, | Pass Marks ; 32

e Ollulvt—Ln-n

| Time

' 3 hrs.

2070 Ashad :Xe:h i Part 'If!

Subjeci: - Basic Tiecuical Engimeerimg (EE401)

andidates are required 10 give their answers in, their own words as far as nramcable

4rzempr ALl questions. .
The figures in the margin mdxcate F nlI Marﬁs
Assume suitable data § Fnecessary.

"\‘\’*;‘\

nsible for the devistion of the pracucal sources from their

1. &) Whatis the factor respo
of the

ideal behavior? Explain the effect of this facior on e terminal cnaractensncs

volizge souIte. :
b) Wnie dJowD the sieps 1c caiculzie Nomt on's aIveient reSisiance in the circuit with 2
suitable exampie. v e )
. 3
c) A conductor matena! has a free elecuon density of 10% electrons pef m™. When a
volizge is applied z constant drifi velocity of 1 3x10 m/s is anained by the ejecuons.
If the cross sectional area of the meteriai
current.
7. a) Explain with ceat diagram and wite
Star-Delia Conversion

b) Find the equivalent resistance across the terminals A and B, Iﬁ;—:

the equaticns for Deita- Star Conversiozs znd for

6 Chm Z_

b AAK

¢) "Thevenm's theorem and Norton's thcorem are dual of each other”. Justfy the

staternent with suitable example.

a) Use Superposition theorem to find the current b through 2 Q resistors in figure

below.

(W3]

10Q 10V I,
1} .

503

OR

(6}

ic 1 am’, calculae the mzgnitude of the-




n

give a tota] induciznce of 70 mK. Assime po mumal inductance befween the two. 4
Two impedances (3-4j) azd (361 zre compected in perallel zcross am 2¢ voitage
source. I the toizl current arevm from e sowrce i 23 A, fmd the 10! active pOwer
consumed by the impedances. A
4. a) Find theaverage value, mms value of the voltage waveform given below. T
’ %
IEeg R
P
N \}\i\&\
o 2 4 ) 6 B . 10 _; "\
An lodustrial load cousists of the following: 8
o
i) A load of 200 KVA (@ 0.8 power factor lagging _ i
ii) A load of 50 KW @ unity powsr facter , !
iii) A load of 48 KW @ 0.6 power factor leading |
Calculate the total W, Total KVAR, Tgtgl KVA and the overall power factor. 3 A ; :
A 100 KW load at 0.8 lagging poWe} factor is being supplied by a 220 V., 50 H_z:‘; i
source. Calculate the reactive power drawn from the source. 1f a capacitor comected | 1
parallel 10 the load improves its power factor to 0.9. Find the capacitance of the }
capacitor. Also- calculate the current drawn from the. source before and after [
connecting the capacitor. . \ 18] :
With the helf) of necessary Phasor diagram and circuit diagram, explain the two W
wattmeter method of Active Power Measurement in Three Phase AC system? What I \
the variation of watumeter readings \;’i(wad Power Factor? ot \

b)

)

b)

b)

s
i,
CS

Find the current passing through 16 Q resistor wsing loop current method.

£ Ovz
—AN\
12 G ' ‘5\:
‘»————W\_———r——'—.‘”l!.————{
1 i

— v ' CD“ 10 orem

==
alculate the inductance that must be connected i aralle] with z 100 MH inductor io

!
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/féandidatcs are required to give their answers ia their own words as fzr as practicable.
v Antempt any Five questions.

v The figures in the margin indicate Full Marks.
v  Assume suitable data if necessary.

SOV

A7 +a) Explain the methods for converting practical current source in 10 practical voltage

source. _ : 1

/b} Calculate the power which would be dissipated in & 75 Q resistor connected across.
¢ XY in the network shown below. ' [

P, 52741 N j .
R - . 200 200 L e T

200V -
T 8002 é %IOQ 750
' 200 200
-— ) v

“Find the currents 1,, I, I3 using Kirchhoff's Law and also find tﬁe power output of
each voltage source of figure below? , [

1
30 !

% "
2as’
sn

10V —/—

sa
’ SN R wnt A e o :

Fig: 1.2

Jfa) The resistivity of 2 metal alloy is 50x10°Q-m. A sheet of material 15 cm long, 6 cm
- Wide and 0.014 cm thick. Calculate the resistance in the direction: (a) along the length

and (b) along the thickness. 7 [

] V}Jsie'_Noan's“ﬂ?epggrQ__ }g;galm‘i}ale the value of R that will absorb -FRaximum power .. .
~™ Fom the circuit shown in the figure below. Also calculate the maximum power drawn

[

by it.
12Q

VARVAN
=)

—48V
.




e
&) In the petwork <hown below, find the vaiue of resistznce R and the current through it
" when the cwTent through branch DA is zero. . . 4]
B 20V
3. 2} Find the cuvent through the 10 Q2 resistor using Joop-current method? 18
40 29 g 50
10V ‘.’1_
3V
L 1
Fig: 3.1
b) Find the current 1 in the circuit of figure below by applying nodal voltage method. © (8]
1A
- ~A. a) Explain gcner.ation of sinuséida] exnf with diagram and define angular velocity. 6}
b) A sinusoidal voltage is applied to three parallel branches yielding branch currents,
1=14.14 Sin(wt-45°), 17283 Cos(wt-60°) and 17=7.07 Sin(wt+60°) () Find the
compiete time expression for the source current (i) Draw the phasor diagram in termns :
of effective values. Use the voltage as iefé;encc. Co . . ) (6} o
¢) Define inductance and derive relation for comnection of inductors connected In :
(4}

parallel connection.



Sﬁ. For the-parallcl circuit shown below, ca]cu]atg: . - [8]
-(1) RMS value for current, power factors and active power of path }.
(i) RMS value of current, power factor znd reactive power of path 2.
(i11) RMS value of current and power factor of the whole circuit.

Ri=150Q L,=50 mH

Path |

111' L;=100 mH

[

v=32Ssin 37h

-b}. A three phase induction motor takes SOKW
__lagging. Determine the KVAR rating of capacitor bank to improve the power factfy to
0.9 lagging. What capacitance per phase is required if the capacitor bank is-comnected

In star connection? What is the advantage of power factor correction from the source
point of view and from the point of view of motor itself?

(6+2]
6. _a)~In the network shown in figure below, determine: . [8]
' 1) Total impedance ) )
1) Total current .
11i) The current in each branch
: #9) The overall power factor ,
v} Volt amperes, Active Power and Reactive Power

at 415V, 50Hz and a power factor of 0.72

]

Fig: 5.1 ) )
—b> In a 3-phase, 4 -wire Wye comnected system the phase voitage Von = 200V, and its
frequency is 60Hz. The load impedance components are R; = 100Q, R, = 1000, .
- C2 = 663 pF, Ry = 100€2, L; = 159.2mH. Calculate the three Iine currents and the :
neutra] current. .

: (8]

. . |
*k ok E ’
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Candidates are required to give then' answers in their own words as far as pracncablc

v
v’ - Attempt anv Five questions. - .
v The figures in the margin indicate Fi uII Moarks.
V' Assume suitable data if necessary.
1. a) Explain emf, potential difference and current with a circuit diagram.
b) The temperature mise of the machine field winding was determined by the
measurement of the winding resistance at 20°C the field winding resistance was
160 Ohm(Q). After running the machine for some hours at full load the resistance is
~ 185 Q. If the temperature coefficieni of resistance of the copper winding is
4.3 x 107%/°C at 0°C. Determine the temperature rise of the machine.
¢} Find the equivalent resistance in the figure shown, and power dxssxpated in the JQ
resistor.
—_— NN
2Q i
it "4 6Q
30 =
24V S
: 58
¢
2. aj Caleulate the value-of R that will absorb maximum power from the circuit {shown in

the figure}. Also calculate the maximum power drawna by it.

b) State Norton’s description theorem and list the steps for Nortonizing a circuit.

Compare the Norten’s equivalent circuit to the Thevenin’s equivalent circuit.
What is the total cost of using the following at Rs 7 per killowatt hour?

1) A 1200 W toaster for 30 min
ii) Six 50 W bulbs for 4 hours

AN

(4]

(6]

(6]

(63

(6]
(4]



i.i.i_) A 400 W washing machine for
v} A 4800 W électric cioths dryer fo

ay Use Nodal analysis method to caiculate the
figure shovn beiow.

80 120 - 10Q
& AAS ASAN f M/V\._.__.__g
' ;I 60 -
§ ¢ o “TTT48V
sisa 24 20
; : - 38A

b) Find the current I as shown in figure below using star - delta transformation.

M
/f
l

] 7
L mm

An air cored ceil is 2.5cm lens and has an av erage’ cross-sectional arex of 2emit,
b |

Determine the number of turns if the coil has an inductan wnce of 100 uH.

e the a average value, rms vajue, form facior and peak factor of ihe saw ooth
wave as shown in figure below.

3OV ,_/_.__’/r’—"" .
/ JA wi
2

b3 What do you mean by reactive power in AC cireuit? t:*cphm 1( by constructing phasor
diagram for real power, reactive power and apparent power.

Describe and illustrate the phasor relationship that exist between the vo! tage that
appears across the tenminals of a pure capacitor and the current that flows thmuab it
in steady state when the capaciior is excited by a sinusoidal scurce. :

A voliage of 260£0° V is applied across impedances in parallel. The value of
impedances are (12 + j16)Q and (10-j20)Q2. Determine the KW, KVA and KVAR in
each branch and the power factor of the whole circuit.

A delta connected load of Zag = 52.245°, z_sc =52£-30°0Q and Zea = 1020°Q are
connected to a 380V, 3 phase ac source. Find the m&gmlude of the line currents and
iotal power absored by loads when phase sequence is ABC.

current through the 15¢ resistor in the

Lndel
—d
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INSTITUTE OF ENGINEERING Level ' BE " Full Marks | 80
Examination Control Division | Programme " All except BAR | Pass Marks | 32
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Subject: - Engineering Mathematics I (SH 401)

Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

AN N NN

State Leibnitz’s theorem. If y = a cos (logx) + b sin (logx) then show that

Pyasz + (20 +1) Xym1 X+ @ +1) ya = 0.
2. Apply Maclaurin's series to find the expansion of €* secx as far as the term in X
1

3. State L'Hopital's rule. Using it evaluate ™ (s‘“")xz
x>0 x

Somb
.

4. Find the asymptotes of the curve

x+y)P (x+2y+2)=x+9y-2
2 2
5. Show that for the ellipse %2- + %'; = 1, the radius of curvature at the extremity of the major

axis is equal to half of the Latus rectum.

7. Apply the rule of differentiati i i L [P esinx
. y the rule o erentiation under integral sign to evaluate: Eo ————dx and
X

hence deduce that Eo SIX ix =.7.2t.
X

8. Define Beta and Gamma functions. Evaluate: E x4w/a2 -x% dx

. 3ma?

9. Show that the area of the astroid xPyP=a?" is 5
OR

Find the volume of the solid of revolution of the
line.

10. Solve: x %+2y = x’logx

11. Solve: y = yp’ + 2px where p .—_-%

L@ | 39V 9y = esi
12.Solve.dx2+3dx+2y—e sinx

cardoid r = a(1+cos0) about the initial

gy_ +2 b = __1_.

dx X x2

14. Derive the standard equation of an ellipse.

15. Through what angle should the axes
3x2 +2xy + 3y2 — /2 x =0 in to one with the Xy term missing?

16. Find the center, length of the axes and eccentricity of the conic

9x2 + 4xy + 6y> —22x —16y+9=0

2
13. Solve: x-@-—;i-z
dx

be rotated to reduce the equation

OR
10

Describe and sketch the graph of the equation r = ===
kok ok




Examination Control Division | Programme All (Except BAR) . Pass Marks 32

T
INSTITUTE OF ENGINEERING Level BE " Full Marks 80

2079 Baishakh Year /Part 171 Time 3 hrs.

Subject: - Engineering Mathematics I (SH 401)
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o

10.

11
12.

13.

14.

15.

Candidates are required to give their answers in their own words as far as practicable..

Artempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

State Leibnitz’s theorem. If y=log(x+«/a2 +x2) then using the theorem show that

(a2 + x’)y; + xy, = 0 and hence show that (az + xz)y.,q +(2n+ 1)XYan + nzy,, =(. [1+4]
Assuming the validity of expansion, find the expansion of: log(secx) by using Maclaurin’s
theorem. 5]
What do you mean by indeterminate form? State various forms of indeterminacy. Evaluate
l B
lixn . —_—
x-»()(smx)xz. | - (5]
\ X
Define asymptotes and its types. Find the asymptotes of the curve
X+ axly +5xy? + 2y’ + 2%+ dxy +2y° -x -9y + 1=0.  [144)
Find the pedal equation of the curve of ™ = a"cosmb. 3]
ﬂ .
Show that IA - X _  dx= r log(ﬁ +1). S 51
0. sinx+cosx 22 ' '
Evaluate, by using the rule of differentiation under the sign of integration: j: log(1+a cosx) cosx) dx. [5]
cosX
| dx '
Define Beta and Gamma function and use these to evaluate J.O —-——y— . (51
(1-x°y8
Find the area included between an arc of cycloid x = a(8 - sin 8), y = a(1- cos6) and its base.
» _ OR
Find the volume of the solid formed by revolution of the cardoid r = a(1+cos 0) about the initial .
base. (5]
d
Solve the differential equation oA X y= xvr_\; . [5]
' ' dx 1- x2 .
State Clairatut’s equation, find the general and singular solution of y = px + p - p*. [5]
Find the particular integral and  hence solve  the differential equation
y’ -2y + Sy =e”sinx. , 5]
d’y _d
Solve the differential equation X2 —% —x—+ 2y = xlogx. - [5)
. dXZ dx
Through what angle should the axes be rotated to reduce the equation
3x2 +2xy+3y2 —J2x =0 into one with the xy term missing? Also obtain the transformed
equation. ' [2+3]
Deduce the standard equation of the hyperbola. 5]
i
. Describe and sketch the graph of the equation r = -—2———
2—3sin 6
OR
Find the centre, length of axes and  eccentricity of the  conic
3% + 8xy - 3y - 40x — 20y + 50 =0. [5]

¥ %%
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Subject: - Engineering Mathematics 1 (SH 401)

v' Candidates are required to give their answers in their own words as far as practicabie.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. If y=(x>-1)", then prove that: (xz-—])y,,,,z +2xyp—n(n+1)y, =0 [5]
2. Assuming the validity of expansion, expand log(1+x) by using Maclaurin's theorem. [5]
b
3. Give an example of indeterminate from. Evaluate: hm ofcot x)l°g" ‘ [5]
4. Find the asymptote of the curve: (x2 - yz)2 - 2(x + yz) +x-1=0 [5]
5. Find the radius of curvature for the curve r™ =a™ cosm8. [5]
OR o
Find the pedal equation of the following curves y =4a(x+a). (5]
6. Evaluate: Ilﬂgﬂi}_)_ | .[5] |
(+x ) ,
7. Evaluate by using the rule of differentiation under the sign of integration:
Tlog( 1+a’x ) 5]
22
p 1+b°x
n/8 1
8. Define Gamma function. Use it to prove: Icqs3 4x dx =z (5]
0
9. Find the area of a loop of the curve : a’y? =a?x? —x* [5]
OR
Prove that the volume and surface area of a sphere of radius 'a’ is %ﬁa3 and 4na’
respectively. - [5]
10. Solve: §l+llogy =2 (logy)? [5]
11. Find the general somtlon of the differential equation y = {1+p)x +ap’. [5]
12. Solve: (D*+3D+2)y = ¢* sinx (5]
13. Solve: (xzD2 -2y = x2+ 1
X
OR
A certain culture of bacteria grows at rate proportional to its size. If the size doubles in 4
days, find the time required for the culture tc increase to 10 times to its original size. [5]
14. Through what angle must the axes be rotated to remove the term containing xy in
11x2 +4xy +14y° =35. [5]
15. Prove that: 2x% + 3y2 —4x —12y +13 =Qreprssents equation of ellipse. Find its center,
length of axes, eccentricity, and direct ices of ellipse. (5]
2 2
16. Show that the line xcosa + ysina = p will be a tangent to the hyperbola Xq 37 =11if
a® b~
a2 cos? o — b2 sin2a=p2. 51

# Ak ck
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Subject: - Engineering mathematics 1 (SH 401)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. -

All questions carry equal marks.
Assume suitable data if necessary.

If y=acos(log x) + b sin(logx) prove that:

(1) x )'7+xy,+y—0

N

W

(1) x y,,+2+(2n+l)xy,.+1+(n 2+1)y.=0

State and prove Lagrange's mean value theorem.
sin 2x

State L' Hospital's Rule and hence evaluate O(cot x)

' Find the asymptote of (x+y) (x+2y+2) = x+9y-2

Find the radius of curvature of the curve r=a (1 - cosB);
Or,

Find the pedal equation of y*=4a(x+a)

X Sin X CosX
Evaluate . j _—-——————dx

cos® x +sin® x
log(l+a 2x )
Using the rule of differentiation under the integral sign, evaluate j —————2—3—— dx
1+b%x

0
n/2 /2
Obtain the reduction formula for j cos™ xdx and hence evaluate j cosm xdx.
0 0

Obtain the area of a loop of the curve );z(a‘+x =X (a xz)
Or,

F-nd the volume of the solid formed by the revohmon of the cycloid x=a(6+sinb)

10.
1.

12.

14.

15.

. Solve x

Sdlve the differential equation: Y_y +tanZ
dx x p:d

Fi:d the general solution of y=Px+§(4p
Salve (D?-2D+5)y = e”*sinx

d”
2 —2x— dy —4y=X
dax? dx
Or,
A ndio active material has an initial mass 100mg. After two years, it i
theamount of the material at any time t.
What does the equation 3X 243y*+2xy=2 become when the axes are turned throu
angle 45° with the original axes.
Obuain the equation of hyperbola in standard form.

Find ihe center for the conic 3x° +8xy-3y 4Ox-70y+50—0

K H ¥

4
s left to 75mg. Find

gh an
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Subject: - Engineering Mathematics I (SH 401)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN N NN

Jf y=sin(msin™x), show that (1-x*)¥,,~(2n+Dxy,,+(@’ -0y, =0, where

Tt
.

distances from the point (5, 0) and (-5, 0)is2isa hyperbola.

16. Describe and sketch the graph of the conic = 10.
: 3+2sin®

¥k

suffices of y denote the respective order of derivatives of y. [5]
2. State Lagrange’s mean value theorem. Verify it for the function y =sin x on [- -g,g] Is
this theorem valid for the function y =tanx on [0, x}? [1+3+1]
lim K
3. Evaluate x—0 (_tgnx__)
| ¥ (5]
" 4. Find the asymptotes of the curve (x+y)*(x+2y+2)=x+9y-2. [5]
5. Find the pedal equation of the curve y” =4a(x+8) . [5]
6. Evaluate, if possible J: fnxdx. [5]
. - . o e ™sinx :
7. Apply differentiation under integral sign to evaluate f————dx and then show that
~ X
sinx, @
—dx=—.
[ —dx=> [4+1]
i Sn
8. Define Beta and Gamma function and use it to show that, | cos* 38 sin60 d0=— . 5]
: _ 0 A
9. ¥ind the volume of the solid formed by the revolution of the cardioid r = a(1 + cos 0)
about the initial line. [5]
10. Solve the differential equatibn %+ ycotx = 2cosX. [5]
11. X{p stands for %, then solve the differential equation y ~2px + ayp’ =0. (5]
12. Solve the differential equation (D? — 2D + 5) y = e”sinx. (5]
13. Solve the differential equation (x’D’ +xD+1)y= sin(logx?) (5]
14. Define ellipse and obtain the equation of ellipse in standard form. (5]
15. Prove that the locus of a point which moves in such a way that the difference of its
[5]

(5]
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v Candidates are required to give their answers in their own words as far as practicable.

v Antempt All questions.
v The figures in the margin indicate Fi uIl Marks
¥ Assume suitable data if necessary.

1. State Leibnitz theorem. If log y=tan™' x , then show that

~

(14 X2)Y,.p + (20X +2x 1)y, +(0* +0)y, =0 : [1+4]
2. State Rolle’s theorem. Is the theorem true when the function is not continuous at the end
points? Justify your answer. Verify Rolle's theorem for f(x) = x25x+6 on [2,3]. [1+2+2]
) im m[i"-)
3. State L-Hospital's rule. Evaluate x — 1(2 -x) ‘2 . [1+4]
~ 4. Find the asymptotes of the curve (x+y)(x+2y+2)=x+9y-2 - 5]
2
5. Find the pedal equation of the ellipse —g—+ -Xl— =1. ' (51
6. Evaluate the integral L;z—dx : ‘ o S [5)
> sinx _—
Apply the rule of differentiation under integral sign to evaluate f dx and hence
deduce that ——dx =--
I , | 2
8. Define Beta ﬁmction. Apply Beta and Gamma function to evaluate Lh x*2ax—x7dx [51
9. Find the area common to the circle r =2 and the cordioid r = é(l +c0s0) ' [SA]

10. Through what angle should the axes be rotated to reduce the equation
3x? +2xy+3y —4J2x =0 into one w1th the xy term m155mg‘7 Also obtain the

transformed equation. [2+3]
11. Denve the equation of an ellipse in standard form. o (51
12. Find the product of semi-axis of the conic X2 —4xy+ 5y’ =2 [5]
OR

Describe and sketch the graph of conic I = _ 12

. 3+2cos6
" 13. Solve the differentiate equation of (x*—y*)dx +2xydy=0 (51
14. Solve: y =yp’ +2pX where p =%y; | (5]
15. Solve (D*-6D+ 9)y =x’e™ '» , - (5]

,d? dy
16. Solve the differential equation of X gl—z‘( . +2y =4x [53
X .
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Subject: - Engineering Mathematics I (SH401)
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
L
State Leibnitz's theorem. if y™ +y™ =2x , show that (xz --I)y2 +xy, —m’y=0and
hence prove that (x2 - l)ym +(2n+1xy,, + (nz —m?)y, =0. [2+3]
State Roller’s theorem. Does the theorem hold when the function is not continuous at the
end points? Justify your answer. Verify the theorem for f(x)=x*-4x+3 on[1,3]. [5]
1
. im  (ginx Yx*
State L-Hospital's theorem and evaluate x — 0(————) [51
X
Find the asymptotes of curve 4x* —3xy’ -y’ +2x’ -xy—-y*-1=0 [5]
Find the pedal equation of the curve y* = 4c(x+¢) [5]
X sin’x 1
Show that |2———dx=—=lo V2 +1
J:’.sinx-mosx Jf e( ) [3]
Evaluate, by using differentiation under the sign of integration [5] .
f log_‘l +a’x’? ’
1+b%?
Define Beta-Gamma function and use it to evaluate E cos* 30.sin’ 60.d0 [5]
Find the surface area of the solid generated by the revolution of the cardioids
1=a(1+cos@) about the initial line. (5]
Transform the equation 12x? ~10xy +2y” +11x—5y+2=0 by translating the axes into
an equation with linear term missing. [5]
Derive the standard equation of hyperbola. [51
(5]

13.

Find the centre, Length of axes and eccentricity of the conic
9x? +4xy+6y’ —22x-16y+9=0
| OR

12secB
. h of th tion 1=_————
Describe and sketch the graph of the equation r=-"—""0

Solve g¥_+§_n_2_)1 =x’cos’y
dx X

14. Solve the differential equation of xp’ —2yp+ax=0

15.

Solve (D? - 1)y = sinh(x)

16. {x*D? +xD +ly= sin(}ogxz)

(B

(5]
(5]

S—
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Subject: - Engineering Mathematics 1 (SH 401)
Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

If y=e”™"* then prove that (1-x*),., —(2n+Dxy,,, —(n* +a")y, =0

AN NS

Assuming the validity of expansion, find the expansion of log(l+e)by using
Machlaurin’s Theorem.

him 3 /Vx
3. Evaluate: x—0 (ﬂ)
X

™

4. Find the asymptotes of the curve:
2_(a -5’ ,

= x
s

2 2
Show that for the ellipse f—z—+%2— =1, the radius of curvature at the extremity of major
a
axis is equal to half of the latus rectum.

W

6. Show that j:cot“ (1- x+x2)dx= —725— log2.
7. Evaluate by using the rule of differentiation under the sign of integration

'Jflog(l +acosx) ;
cosx

8. Prove that: fﬁe”’dyx f%y = .2_?/_5.

9. Find the surface area of solid generated by revolution of cycloid.
x = a(f+5ind),y = a(l+cosd) about its axis.

10. Solve the differential equation:
dy 1. 3l
—-+—sin2y=2x"cos
o x Yy y

11. If p denotes % , then solve p’ —4xyp+8y* =0.
2
dy &

12. Solve: —%-—2—+ =xle*
dx’ dx Y

2
13. Solve: x* %‘—:{ - x%+y =logx

14. Derive the standard equation of an ellipse.
2 2
15. Find the condition that the line xcoso. + ysino = p to touch hyperbola —2——%5—=1 and
. a ,
also find point of contact.
16.Find  the centre, length of axes and eccentricity  of  conic
9x? +4xy+6y° —22x—16y+9=0.
OR
4

Describe and sketch the graph of polar equation: » = —————
1+3cosé

ook k
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Subject: - Engineering Mathematics I (SH401)

Candidates are required to give their answers in their own words as far as practicable. ‘
Attempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary.

LSRN

State Leibnitz’s theorem on heigher order derivative. If y=e"’“4" , prove that
(l -t—:'(z)y,,,2 +(2nx +2x -ay,,, +n(n+1)y, =0
2. State difference between Roll’s Theorem and Lagrange’s Mean value theorem. Verify

Lagrange’s mean value theorem for f{x) = x(x-1)}(x-2) when x € [O, -;-}

=
.

3." Define inderminate form of a function. Evaluate

m (1anx K’
X —)0(———-)
X

-

4. Define asymptote to a curve. Find the asymptotes of curve. Y2+ 2xy? +xly -y +1=0.

5. Find radius of curvature of the curve x*+y> = 3axy at origin.
OR

Find the pedal equation of the polar curve ™ =2a" cosmb.

e dx
6. Integrate : % cosx
-gza -L (l+sinxX2+sinx)
. - . . e ™sinx
7. Apply differentiation under integral sign to evaluate E———dx .
. X

. A ) »
- 8. Define Beta and Gamma function. Use them to evaluate L‘xs 2ax —xdx.

-

% %=a% 1S %naz.

9. Show that the area of the curve x** +y
OR
Find the volume of the solid formed by the revolution of the cardoid r= a(l + cos 0) about
the initial line. i

© 10. Solve: (‘l+y2 I = tan"y—x}ly

- 11. Solve: y = px - ,/mz +p’ where p=

%2




12. Solve: (D? +2D+1)y =¢* +x7.

13. Solve: Solve: x’f‘i"i—z)(f’i-‘; =x*
-Solve: Solve: X g e

OR

A resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with a
battery of 20 volts. Find the current in the circuit asa function of time. ‘

14. What does the equation of lines 7x? +4xy +4y> =0 become when the axes are the
‘bisectors of the angles between them?

15. Derive the equation of hyperbola in standard form.
16. Find the foci and eccentricity of the conic x2+ 4xy-i-y2 -2x+2y-6=0.
OR

12

Describe and sketch the gra h of the conic r=————.
nbeancs rep 6+ 25in0

*kFE
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Candidates are required to give their answers in their own words as far as practicable.

v

v Attempt All questions.

v All questions carry equal marks.
v Assume suitable data if necessary.

, .
1 State Leibnitz theorem. If y =e* , then show that y,, -2xy, —-2ny,,=0.

2. Expand €'loge(1+x) in ascending powers of x upto the term containing x* in Maclaurin’s
series. :

3. State L-hospital’s rule. Evaluate,

hm ] tanx
x>0 —
(xl) .
4, State the types of asymptotes to a curve. Find the asymptotes of the curve

(x* -y’ 2)x +2y +D)+x+y+l= =0.

5. Find the chord of curvature through the pole for the curve r=a (1+cosb). .
6. Show that L” i‘i]—ﬁ‘-)dx ~xlog2

7. Apply the method of differentiation under integral sign to prove -
L% dx _m(a’+b?)
(a’sin? x+b? cos” x)’ 42°b*

8. Using Beta -Gamma Function, show that
In—-4
192
9. Find the area included between an arc of cycloid x = a (0-sinB), y = a (1- cos9) and its
base. .

- 3
.{o% sint x.cos* xdx=

- OR

A
Find the volume of the solid formed by the tevolution of the cardoid r = a (1+cos8) about

the initial base.

10. What does the equation 2+ 243 3xy -—y? =2a’ becpinc when the axes are turned through

an angle 30° to the original axes?

11. Derive the equation of an ellipse in the ‘standard form.




i

12. Find the eccentr?city of the conic,
X2 +dxy+y -2x+2y-6=0
| OR
Describe and sketch the conic

= 10cosecO
2 cosecO+3
dy x+2y-3

13. Solve: &y
dx 2x+y-3

14. Solve: ii—y-+ytanx=s¢¢x
dx

15. Solvery = 2px+p3y2; where p= .g_y.
X
2
16. Solve: x* 9—%-2 ng—ﬂy =_l_
dx dx X

*kk
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.

State Leibnitz's theorem. If y = (sin” x)*, show that

(l - XZ)YMQ - (211 + I)XYnH - n2Yn =0

2. Verify Rolle's Theorem for f(x)=log_x

2

+
(a+b)x

differ from Lagrange's mean value theorem.

]l
im NN b
3. Evaluate x _)Of(smx)

X

4. Find the asymptotes to the curve y’ +2xy” +x’y—-y+1=0

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

ab; xe[a,b]. How does Rolle's Theorem

. .+-5. Find the radius of curvature at origin for the curve x> +y> =3axy.

x 2
6. Show that [x log(sinx)dx = %log.——
. 1]

7. ~Apply the rule of differentiation under integral sign to evaluate I c

sinx

deduce that j—d =E

1
2

“¥ sinx

dx and hence

° X

. 2a -
8. Define Beta function. Apply Beta and Gamma function to evaluate Ixs Joax-x* dx

9. F ind the volume generated by revolution of astroid x4 y??

a?about x-axis. -

10. What does the equation 3x” +3y” +2xy = 2becomes when the axes are turned through an

angle of 45° to the original axes? -
11. Find center, length of axes, eccentricity and directrices of the conic

3%? + 8xy -3y —40x —20y +50=0

Describe and sketch the conic r =

" OR
12

2-6c¢co0s0

12. Deduce standard equation of elhpsc '
13. Solve the differential equation: (1+y" 4 (x—-e™ 'y )— =0

14. Solve: xp? —2yp+ax =0 where p:%)i
' X

15. Solve:

dzy

dx?

+3£1—}i +2y=e¢".sinx
dx

16. Resstance of ]00 ohms, an muuuance of 0 5 Henry are cormected in series with battery

~n

—-
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S ubject: - Engineering Mathematics I (SH40] )

Candidates are required to give their answers in their own words as far as practicable.
Aitempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

AR NN

1. State Leibnitz's theorem. If y = (x” —1)" , then prove that

(XZ —i)yn+2 +2x)’n+l —n(n_l)yn = O

2. Assuming the validity of expansion, expand log(l +sinx) by Maclaurin's therom.

lim AV
3. Evaluate x—)OM———-—E
X

4. Find the asymptotes of the curve: X(x— Y2 =3(x* -y*)+8y=0

S. Find the radius of curvature at any point (r,6) for the curve a’ =r’co0s20

2

x XSIX bis
6. Show that: _—-———Z——dx =
0 1+c0s" X 4

a-+bsinx dx

. - . . /2
7. Apply differentiation under integrai sign to evaluate L log —
a—bsinx sinx

8. Define Gamma function. Apply Beta and Gamma function to evaluate:
[[*cos? 60.5n*30= 1—7932-
9. Find the area inclosed by y(a-x)= x’ and its asymptotes.
10.1f the axes be turned through and angle of tan”'2, what does the eguation
4xy-3x* —a’ = Obecome?
11. Find the center, length of axes, eccentricity and directrices of the conic.
2x? +3y? —4x—12y+13=0
OR

10

Describe and sketch the graph of the conic 1= ———
3+2cosB
12. Deduce standard equation of hyperbola.

. d
13. Solve the differential equation: X logxa—y{ +y=2logx

2 d
14. Solve: (x—a)p” +(x-y)p-y="0: wherep = :il
X

15. Solve: (D? =D—2)y =¢* +sin2x

16. Find a current i(t) in the RLC circuit assuming zero initial current and charge g, if R = 80
ohms, L = 20 Henry, C=0.01 Fardays and E = 100 volts.

¥ % *
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Subject: - Engineering Mathematics I (SH401)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
Al questions carry equal marks.
Assume suitable data if necessary.

If y = (sin” x)* then show that:

) a-x})y,—xy,~2=0

ii) (1-x*)Y,.,-(n+Dxy,, -0y, =0

State Rolle's Theorem and verify the theorem for f(x)= x()ij;?') ;
e

i» Ux
Evaluate: x > 0(2{)
X

Find the asymptotes of the curve: (a+x)’ (b*+x%)=x"y’
Find the pedai equation of the curve r’ =2’ cos20

/4 (sin X + COSX) dx

Evalugte J: (9+165sin2x)

22 .
Use Beta Gamma function to evaluate L x° A2ax—x* dx

X

[-30]

Evaluate by using the rule of differentiation under the sign of integration.

E e " sin bx. dx
X .
Find the area of one loop of the curve r = a sin 36

OR

Find the volume of the solid formed by the revolution of the cardioid r = a (1+cos@) about

the initial line.

Find center and eccentricity of conic x’ +4xy + y -2x+ Zy; 6=0

OR
. . : 10
Describe and sketch the graph of the equation r = ———
' 3+2cosO

- e e e s s, e ko e bl




o
=
¥

10. Find the condition that the line Ix + my + n = 0 may be a normal to the ellipse

2 k3
&

XY : :
A
11. Show that the pair of tangents drawn from the center of a hyperbola are its asymptotes.

- - . d -
12. Solve the differential équation: Y_Yiwnd - :
dx x X

- d
13. Solve: y—2p>t+ayp2 = { where p:al
X

14. Solve the differential equaticn: x% +ylogy=xye®

e )
15. Solve the differential equation: x? 9—%'- +x & _ 4y =x’
dx dx

*kk

R
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2071 Chaitra

Sul'tjeci: - Engineering Mathematics 1 (SH201)

v/ Candidates are required to give thezr answers in their own words as far as practicable.

\\\

Pt
.

b

O

- Amrempr All questions.

All gquestions carry equal marks.
Assume suitable data if necessary.

State Leibnity's theorem on Leigher derivatives:
Ify=sin(m sin” x) then show that

(1-x% Yoz - 0+ 1) Xy + (@Y7 =0

Asswining the vaiidity of expansior, find the expansion of the |
theorent. o
ve = {1+ x)og{l+x)

Evalezte fm, |, :

Fin G'Hﬂas}'mm.ecﬁthewrvey +2xy +x'v-y+i=¢

Find the radius of c‘wa;ure of the curve y=x"(x-3) at

parailel to x-axis
- OR

Findthe pedal equanon of tne curve £ =2 00526

the poists where the tangent is

dx

dx Il
: - N - S SR *
K+Ey2 —X v
- . L
Apply differentiation ender integral sign to evaivate L - =
o i ge Tk (@ sin? x+5%cos’x)
. ax ,
Use amma funciion to prove that L ) =T1/3

ind the volume or surface
v = all+cosB) about its base.

arez of solid generated by revolving ihe c¥¢ loid %

e



1.

13.

14.

15.

R A
1 Q.

i the line bxtmy+n=0 is nomal w the ellipse
aZ 'b.. (aZ_bI)I

2 =+ 2 2

¥ m n

Solve the Jocus of a point which moves i
two fixed points is constant is Hyperbola.
2

Solve the differential equatxon xg—l -r?.—— =6x
dx?  dx
Solve (x*D* +xD+1)y = sin(logx")

Solve y =yp’+2px where p= %

save: 3Y13% 425 =¥ sinx
dx® dx

w2

h the graph of the equation 1= — ’

Describe and sketct
3R

Show thai the conic secticn tep;:ﬁ""lt»d by the =

]

1y’ — +Iiy —~44x -S8y+71=0 is =n eixpse. Also

*¥F

Los
biat

»

L LW
+
o ‘~<

n such a way that the difference of its distance from

o pemtes poonend 3
H C‘-i t 23 AOTVLINLNS 2 nc

iy, latus

e
v
Py
Wi



'Iu
-4

16. Fird the length of axes and ecentricity of the conic

14x% — dxy +11y? — 44x — 58y + 71 =0
OR
12

2—6c¢cosb

Describe and sketch the conic r =

01 - TRIBHUVAN UNIVERSITY = : ch)
INSTITUTE OF ENGINEERING Level /BE Full Marks | 80
Examination Control Division | Programme | All (Except BArch) | PassMarks | 32 |
2071 Shawan Year /Part 1 1/1 Time }_h}"sm“
Subject: - Engiﬁeering Mathematics 1 (SH401)
v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Ify= log(x +va? +x? ) , then show that (a2 + x“')y,,s.2 +(2n+1)xy,,, +0’y, =0 [5]
2. State and prove Lagrange’s Mean Value theorem. ' [5]
lim
3. Evaluate: x = I1 (sinx)™” [5]
4. Find the asymption of the curve a’y? +x?y? —a’x? +2ax’ —x* =0 [5]
5. Find the radius of curvature at the origin for the curve x3 +y® =3axy
W
6. Evaluate |——=—7— dx
= (5
’ e ™ _ e—bx
7. Apply differentiation under integral sign to evaluate f dx [5]
' X
o - P 4 2 3n—-4
~ 8. Using Gamma function show that jsin xcos” xdx = ™ [51
0
9. Find the area bounded by the curve x” =4y and the line x =4y -2
' _OR
Find the volume of the solid generated by the revolution of the cardioid r = a (1-cosH)
about the initial line.
10. Salve: Sinxg:z+ ycos X = xsinx [5]
X
2 dy
11. Selve: xp” —2yp+ax =0 where p=-d—- 5}
X
2 .
12. Sotve: g—x% 2%, y = x> [5]
2 d2y dy
13. Salve: x*—5—-x—+y=Ilo 5
C ol Nax TYTloex [3]
14. Transform the equation x? -2xy+y? +x-3y=0 to axes through the point (-1,0)
pamallel to the lines bisecting the angles between the original axes. [5]
15.Fird the center, length of axes and the eccentricity of the ellipse -
2x% +3y% —4x-12y +13=0 ’ ' (51
(31
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INSTITUTE OF ENGINEERING | Level BE | FullMarks |80
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Subject: - Engineering Mathematics I (SH401)

Candidates are required to gwe their answers: in their own words as far as practicable.

v
- v Attempt All questions.
v All questions carry equal marks.
v’ Assume suitable data if necessary.
1. IfY = Sin(m sin™x), then show that (1— %)Y,z —(2n+ D)%y, +(@” ~n?)y, =0

X
2. Apply Maclaurin’s series to find the expansion of " < — as far as the term in x*
‘ +e

lim X Tﬂn};
3. Evaluate: x = a(z ——)
’ a
4. Find the asymptotes of the curve x(x —y)’ ~3(x*-y})+8y=0
2 2 2

5. Find the pedal equation of the curve x3 +y3 =a’

2
6. Apply the method of d1fferent1anon under integral sign to evaluate Ile-gg—-iya—;-(—)-dx

7. Show that j’fgﬂi—)dx nlog2

+X

1

8. Use Gamma function to prove that j dx ; =—§— .
"(1-x%°

9. Find the area oftwo loops of the curve aZy? =a’y? -x*

OR
Fmd the volume of the solid formed by the revolution of the cycloid

= 3 (6+sinB), y = a (1-cos 6) about the tangent at the vertex.

10. Solve the differential equation (1+y 2y 4 (x—e™ y)% =0

'11. Solve: y-3px+ayp* =0

12. Solve: (D —-2D+5)y = e sinx
13. A resistance of 100 Ohms, an inductance of 0.5 Henry are connected in series with a
battery 20 volts. Find the current in the circuit as a function of time.

14. What does the equation 3x? +3y? +2xy = 2 becomes when the axes are turned through an
angle 45° to the original axes.

15. Show that the locus of a pomt which moves in such a way that the differences of its
 distance from two fixed points is constant is a ‘hyperbola. ‘

16.Find the center, length . of the axes and eccentricity Vof thc _conic
2x2 +3y? —4x-12y+13=0" . :

o OR

10cosecB

Desecribe and sketch the graph of the polar equation of conic r=————- -
2cosech+3
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Subject. - Enginee'ring Mathematics I (SH401)

Candidates are required to give their answers in their own words as far as practicable.
Arrempt Al questions.

All questions carry equa! marks. .
Assume suiiable dota if necessary.

x\\\.

e = 25
1. Ify=log \+\,(¢ +x°) show tha (&+ a2t (7r—l)xyﬁ;+n *Ya =0

_-2. State and prove LagZr Lagrange’s Mean Value theorem.

) bm - X : - :
L asmXx—Sin2X. -~ . =
\5&& x—0 - s Snite, find the valve of 2 and the limit.

-
Py

. - 2 33T ALl ]
-4, Find asymptoies of (X-y ) - XY ) X1 = 0

(5. “Find the radius of curvature at any point (x,y) for the curve xPpy?P=a"
c=sinbx | '
- g Prove that [) dx = —{ b>0)
0 x z

‘-2 a

7.7 Use Béta and Gamuma function to evalhdate I x> J2ax - x2 dx

e sinbx

dx by using the rule of differentiation under the sign of integration.

" 8/ Evaluate j:
“9° Find the volume of the solid formed i))! the revolution of the cardiod r = a (1+cos0) about .
initial hine.
OR e
Find the area bounded by the curve xzy =2’ (a-y) and the x-axies

pA

__~30. Solve the differential equation Y _Y
] : : dx X X

-11. Solve the differential equation X§X+ ylogy = xye’
- ) X A

: : Ay Ay a,
12. Sclve the differential equation -—12+2—)i =e"+e7
' dx dx
13. Solve y = px- Jm?+p? where p= —gz . _—
. X
OR :
A resistance of 100 ohms, an inductance of 0.5 henry are connected in-series with a
battery of 20 volts. Find the current in the ‘.m;Qm as a function of time. cg

- 14. Sdlve that Jocus of a pomt which moves in such a way that the differences of 1t distance
from two fixed point is constant is Hyperbola.

1 2
_15. Find-the equation of ellipse of the form 5—+%— =1 where a>b
- a

. . 4 secH
16. Describe and sketch the graph of the equation r= T
~ .. 2secB-1

$ kK
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Subject: - Mathematics 1 (SH#01)

Candidates are required to give their answers in their own words as far as practicable
Attempt Al questions.

All questions carry equal marks.

Assume suitable data if necessary.

State Leibnitzs Theorem on higher derivatives. If y = sin (m sin”'x) then show. that
(1) Yov2 - (201) X5y + ()Y =

) x(x+3) (1
State Rolle's Theorem and verify it for the function f(x)= ( —, xe[-3,0]

e?

tanx
Evahute: x O \x
x )
— ~y ’ 2 £ 12" 1—-[",
Find the asymptotes of fhecurve {x™ —y7) - 2{x" Fy e x =1 =Y
Show that the rading of cuwrvatrz 2i any pemt 58 of the curve
am
=a" cosmb 1S 5
(m~+Dr*
1 log(14x) , ®, .
Showthatj i——,—ld)(:—logz
1+x® .8
Evaluste by using the mle of differentiation under tbe sign of integration
¢ “sinbx
dx
"0 v .

S

E-4

-
Use CGamma function to prove E cos’ 36. sin* {)9~—§£

o3 g ' 2,2 :
Find the area bounded by the curve x“y=a“(a ~y) and X -axis
OR
XY
Shewy that the volume of the sclid formed by revolving the ellipse . +gz—=l about the

. A 27 e s
fine x= 2a is 4x%a”h cubic units.

clve the differential equation (1+¥°) dy={an

csreniial eougticn ¥ = ¥
rent quatien ¥ =3




12. Solve the differential equation (D - 2D +5)y = e>*.sinX
- . . . 2 dzy dy
13. Solve the differential equation x (L-;- —X d—+ 2y =xlogx
- X

OR

Newton’s law of cocling states that the temperature of an object changes at the rate
propertional to the difference of temperature between the otject and its surrcundin

3
Supposing water at 100°C cools to 80°C in 10 minutes in a rcom temparature of 3
find th.2 time when the temperature of water wiil become 40°C7?

s,
"-C

n
v

14.If the axes be tumed through an angle tanf = 2 what does the equation 4xy - 2 - 2’ =0
becomes. .

15.Find the condition that the straight line x cos @ + y sin o = p fo




9..-Find the area between: the curve 'a-nd’_itsiés._yrn'ptoteé f(a#x) =x>.

q-;..l

l . Find ‘he general solunon of the dlfferentl

16 A tan’ contams 1000 hters of fres

)
iR . TRIBHUVANUNIVERSITY . .. - (Exam. } oy
INSTITUTE OF ENGINEERING | Level BE | FullMarks |80
Exammanon Control Division, | Programme Allewons sy | Pass Marks. |32 .} .. -
2069 Ashad o Year/ Part T Time 3 hrs. o

SRR Sub]ect Engmeenng Mathematms (SH 401)

v Candidates are required to give their answers in their own words as far as pracncable

v Attempt All questions.

v A#l questions carry equal marks.
v Assume suitable data'if necessary.

L. If Y= (X -1) prove that (x —1)y,.+2+2xyn+,—n(n+])y,, . -

2. State and prove Lagrange s mean value theorem and verify f(x) = log x, xe[x e]

|93}

EvaJuate A im (_.I__ 1] o : E . -
T x—=>0 XZ sinzx . . : .

4. Find the aéymptotes of the curve x(x—y)2—3(x2—y2)+8y =0.

o

. ° : 3 . 3
Find the tangent at (a, b) to the curve [i) +(-) =2.
. o oA b, ’

6. Evaluate ‘]d_x
e

7. Use Gamma funcnon to provc jsm Z cos® —dx;ii"
A 2 2 2”
" 8. Use method of differentiation under integral éigﬁ,'évaiuate X _____.Ta” (ax)
Y o x(l+x)

OI‘ .'_- . : .
. 22
Fmd the volume of the elhpscmd formed by the revohmon of an e}hpse —~+3 =“] .

10. Transform the equanon 3x -2xy+4y +8x—10y+8 =0 by translatmg the axxs mto an:

equation thh hnear term mxssmg L
1i. Find he equanon of elhpse whose cemre 1S ongm and whose axis are. the axxs of
, coordnatcs and’ passcs through 1he pair of curves (1,6).and (2,3). o

12. ‘Prove that the product of the sem1 axxs of conic 5% +6xy+5y +12x+4y—4—0 is 3

olve he chfferennal equanon xdy—ydx \ x + v dx

P ind tie oeneral sohmon of the dﬁferennal equauon xy (p +2)—2py +x
al equanon (x D —r4xD+2)y—-c

h water Salt water wh;cn contains 150gms of sah per'

. Titer, mns. mto it at the rate of 5. hter per
* the same rate When wﬂ] the tank contam SOOOgma of salt? -
L . LoR
- Solve’ ¢ Y _y=x"cosx:

‘minute and. well-snrred mr(mre runs out of it atg L



INSTITUTE OFENGINEERING ~ [Level  |BE ~  |FollMarks ;40 ‘
Examination Control Division | Programme | All except BAR | Pass Marks | 16 |
2079 Bhadra Yar/part (171 |Time  |3brs. |

Subject: - Engineering Drawing 10E400) .

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. R
The figures in the margin indicate Full Marks. A
Assume suitable data if necessary.

ASANENE N

Draw a cycloid, one and half revolution of a circle having diameter 45 mm. [4]
A pentagonal plane with 30 mm side has an edge on the HP. This plane is perpendicular .

to the VP and inclined at 45° to the HP. Draw its projection when its corner nearer to the -

VP is 10 mm infront of it. 5]
3. Draw (a) full sectional front view, (b) top view and (c) side of an object shown in figure ‘
below. Also dimension it. [6+4+3+2]

N

13

N




lete orthographic drawing of a geometrical solid cut by planes as shown in
* ggr?:e zI::a:l(())r\[r:‘.’Firxd the gu:pshape of the section. Then develop the complete surface of the

solid. (10]

I

(-]

=)

0

i

<

! -
50

5. Draw the lines of intersection of the surfaces of geometrical solids in figure below. {61

"9

SR - N




TRIBHUVAN UNIVERSITY ’i:};m ]
INSTITUTE OF ENGINEERING Level §LBE

Examination Control Division | Programme | All (Except BAR) | Pass Marks | 16
i Time 3 hrs.

2079 Baishakh ' Year/Part | 1/1

| Fub Marks | 40

 Subject - Engineering Drawing | ME0L)

- Candidataarereqm’redtogiveﬁxékanswmsintheirownwordsa#faraﬁp;acﬁcable.v

v Attempt All guestions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. Draw an ellipse with major and minor axes of 80 mm and 60 mm respectively.

2. A line'ABhas its end A 15 mm above the HP and 10 mm in front of the VP and itsend B -

40 mm above the HP and 35 mm infront of the VP. The distance between its end
projectors is 45 mm. Draw the projections of the line and determine the its true length and

inclination with the HP and VP.

3. Draw a complete ort.hographic' projection of an object shown in figure below with a

sectional front view.

“Through holes

4. Make a complete top view of orthographic drawing of a solid cut by a plane as shown in
the figure below. Find the true shape of the section. Construct the development of whole

surfaces of the solid.

(€]

(14]

(12]

Sl




5. Draw the lines of intersection of the surfaces of geometrical solids shown in figure below.

N

70

ok k

S




TRIBHUVAN UNIVERSITY ~ Exam.

. INSTITUTE OF ENGINEERING Levl | BE | Full Marks | 40
Examination Control Division | Programme | ALL | PassMarks | 16
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Subject: - Engineering Drawing I (ME 401)

RN

N

4.

Candidates are required to give their answers-in their own words as far as practicable.
Attempt All questions. ' ‘ '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw an helix of pitch 60mm and height 90mm on a cylinder of diameter 44mm.

‘A straight line AB 60mm long is inclined to the HP at 45° and its top view makes an
angle of 60° with the reference line. Its end A is in the HP and 10 mm in front of the VP.
Draw its projections and determine its inclination with the VP.

Draw the top view side view and full sectional front view from the given pictorial view in
figure given below. Show all the necessary dimensions. -

Make a completé orthbgraphic drawing of ;1 solid cut by plane as shown in figure below.' o

Find the true shape of the section. Construct the development of surfaces of the solid. -

(5]

5]

{14]

{10}
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TRIBHUVANUNIVERSITY | Exam. B _
. INSTITUTE OF ENGINEERING ~ [Levdl |BE. . |FullMarks 40
Examination Control Division | Programme | All Except BAR | Pass Marks 16,
2078Kamk o {Year/Pat UL | Time . |3bs. |

Subject Engmeenng Drawmg I (ME 401).

v Candxdaxes are required to give thexr answers in thexr own words as far as pract:cable o

v Attempt All questions. .
v’ . The figures in the margin indicate Full Marks
v Assume suitable data if necessary.

. Constructa parabola with axis. lcngth of 60mm and double ordmate of 40mm. - B G
2 Top and front views of a tnangular plane is given in ﬁgure below Draw its true shapes [5]

3. Draw orthographxc views of the objects shown in figure below with full sectional front
. VIEW. Assume all holes as through holes.

{151




4 Draw a comple?e orthograph)c drawmg of the right solids shown in figure below cut by
the planes. Find the true shape of the section. Then draw development of the solid. - [10}.

5. Find the line of intersection of the surfaces of given geometrical solids shown in figure

“below. o o . o : [61_'
100 "
- b
b
1
' 4
3 GEm— ‘ prm—
! :
100t P o LYol
i T
i .
,"
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Subject: - Engineering Drawing I (ME 401)

AN NN

[\ I -y

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Draw a parabola with axis length of 70mm and double ordinate of 90mm.

The front view p’q’ of a line PQ 94mm long measures 60mm and its top view pq is 72mm.
Its end Q is 24mm from both the planes. Draw its projections and find inclinations with
VP and HP.

Draw orthographic projections with full sectional front view, side view and top view of
the pictoriat drawing as shown in figure below. .

(53

[51
4]




et
-
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5. Draw the intersection curve for vertical cylinder and horizontal trianguiar prism shown in

figure below.

PEE)

(6
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A TRIBHUVAN UNIVERSITY Exam. B
INSTITUTE OF ENGINEERING Level | BE *| Full Marks | 40
Examination Control Division | Programme | All (xcept BAR) | Pass Marks) 16
2076 Ashwin S Year/Part |1/} . . . |Time 3 hrs.
Subject: - Engineering Drawing I (ME 401) -
v Candidates are required to give their answers in their own words as far as practicable. -
v Attempt All questions.- . ~
v The figures in the margin indicale Full Marks.
v Assume suitable data if necessary.
I Draw an Archemedian Spiral for 1.5 convolutions with pitch equal to 50 mm. [4]
2. - A regular hexagon ABCDEF of 25 mm side rests on one of its ¢omer on the HP. Tts plane
is perpendicular to the VP and inclined to the HP at 30°. Draw its projections when its
corner nearer to the VP is 15 mm in front of it ' {5
3. ew of the figure below. [14]
4. Make a complete orthographic drawing of a solid cut by a plané as shown in figure
below. Find the true shape of the section. Construct the development of surfaces of the
' {10]

solid.




5. Draw orthographic projection of - given gemiaetrical figure by showing curve of

intersection.

Fxk
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05 TRIBHUVAN UNIVERSITY Exam.
INSTITHTE OF ENGINEERING Levl  |BE Full Marks | 40
Examination Control Division ; Programme | Al Except B. Arch)| Pass Marks | 16
3hrs.

2075 Ashwin Year /Part |H/1 Time

Snbject: - Engineering Drawing 1 (ME401)

AR

Pt
.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw helix having a pitch of 50 mm on 2 cylinder with the diameter of 40 mm and height
of 75 mm."

ABC is a triangular plane
is contained by HP and is perpendicular to
an equilateral triangle and the nearest point A is
inclination with the HP.

Draw and dimensien esthographic projections with full sectional side view, front view
and top view of the pictonal drawing as shown in figure below.

with side AB = 30 mm and sides BC = CA = 50 mm. Side AB
VP. Draw its projections when its top view 1s
15 mm away from VP. Also find its

B

[5]

(14




4. Make complete orthographic projections of
beiow. Find ihe i

of the solid.

5. Draw the €

below.

e

K3

fects of intersection of the surfaces of geometrical solids ‘shown in figure

3s

o s ff b o e

(‘95-

F¥kk

a solid cut by planes as shown in figure

iruc shapes of the sections. Construct the development of all the surfaces

(o)

(6

et e e .
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05 TRIBHUVAN UNIVERSITY {Exam. : } (it
. INSTITUTE OF ENGINEERING . - | Level BE Full Marks : 40
Examination Control Division | Programme ; All (Except B. Arch); Pass Marks | 16
Year/Part |[1/1 Time 3 hrs.

2075 Ashwin -

Snbject: - Engineering Drawing 1 (ME401)

Candidates are required to give their answers in their own words as far as practicable.
Atiempt All grestions. . : '
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

TNENRPY

Draw helix having a pitch of 50 mm on a cylinder with the diameter of 40 mm and height
N A

St
.

of 75mm. . ‘
2. ABC s a triangular plane with side AB = 30 mm and sides BC = CA = 50 mm. Side AB

is contained by HP and is perpendicular to VP. Draw ifs projections when its top view is

an equileteral triangle and the nearest point A is 15 mm away from VP. Also find its

inclination with the HP. ' ]

3. Draw and dimension orthographic projections with
and top view of the pictonal drawing as shown in figure below.

full sectional side view, front view

(14]

g




g
oy

4. Make complete orthographic projections ©
beiow, Find ibe irué shapes i i

f a solid cut by planes as shown in figure

e osf the sections. Chnstruct the development of all the surfaces

of the sohd.

5. Draw the effects of intersection of
below. :

the surfaces of geometscal solids shown in figure

{16}

(6}

78



- 05 TRIBHUVAN-UNIVERSITY Exam. ?
INSTITUTE OF ENGINEERING Level BE ________FulMarks|40 ¢
Examination Control Divisicn | Programme | Al (EweptB Arch) PassMarks| 16 |
2074 Chaitra Year/Part |1/1 Time | 3hrs. |

_ Subject: - Eng_ineering Drawing 1 (MEJDB

ERSENENRY

o

SN

S plane is perpendicular to the H
- jts corner nearer 1o the

" Draw onhouraphxc pm)ecuons

Candidaies are required to give their answers in their own words as far as practicable.
Attempt All questions. ’

The figures in the margin indicate Full Marks. -

Assume suitable data if necessary. .

Geometrically constmct one complete rotation “of an involute curve. on the sohd with
cross secnonal shape as given in figure be}ow

(5]

© s

planc ABCDE of 20mm sxde has its edgc BC restmg on the HP: hs f
P and mclmed to the VP at 50°. Drawits. pro_)ecnons when .

VPi is 20 mm in front ofthe VP -~ - .- ' 5]
with Secnonal Slde Vlew Top Vn:w and Tront View of

pictonal dramng as shown in ﬁgurc below N

A regular peﬁlagma‘

[14]




R __1s. oabonronhic drawing of a pyramid cut by a plane as shovm in figure
“®. l\'lcu\c a Compsiic UiuiUgs upiais == J 14
below. Find the true shape and construct the surface development of the surface of the

solid. 4 ) ‘ . {10}

28

A3

5. Draw the comp]ete onhoaraphlc drawmg fo' the mtersecnon of ‘x\_\agoml prlsms
) '
shown in figure below and complete the mtersechons - - » 161

1}

80

35 ¢




05 TRIBHUVAN UNIVERSITY Exam. . B
INSTITUTE OF ENGINEERING Level BE FullMarks |40 |
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16 j
2074 Ashwin Year /Part |1/1] Time 3 hrs. ,f

Subject: - Engineering Drawing 1 (ME401)

v Candidates are required to give their answers in their own words as far as practicable.
Y Attempt All questions. '

' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. ‘

1. Draw an involute of an regular sqﬁarc of side 20mm. 31
2. A straight line AB 80mm long is inclined at 30° to the HP and 45° to the VP. Its midpoint
is 30mm above the HP and 35mm in front of VP. Draw its projection. (5]
3. Draw complete Orthographic views with sectional front view of the figure below. [14]
4. Make a complete orthograp.hic‘ drawing of geometrical solid cut by a plane as shown in
figure below. Find the true shape of the section. Construct the development of the
(12}

surfaces of the solid.

26

25




g
i

. Draw the line of intersection of the surfaces of the solids shown in figure below.
450

¥k k

161

vy
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05  TRIBHUVAN UNIVERSITY {Exam._ v Regular v -~ - -
“NSTITUTE OF ENGINEERING | Level BE Full Marks !
.. .mination Control Division | Programme | All (Except B Arch) | Pass Marks | 16|
2073 Chaitra { Year / Part 1/1 . | Time hrs. g

= [ SR NN

(OS]
v

4,

Subject: - Engineering 1 Drawing 1 (ME401) B .

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Construct an ellipse of major axis 120mm and minor axis 80mm.

A regular hexagon ABCDEF of 25 mm side rests on one of its corner on the HP. lts plane
is pexpendicular to the VP and inclined to the HP at 30°. Draw its projections when its

corner nearer to the VP is 15 mm in front of it.

Draw orthographic projections with full sectional front
pictorial drawing as shown in figure below.

view, side view and top view of

Make 2 complete orthographic drawing of a sclid
figure. Find the true shape of the section. Construct the developmen

sohd.

we

»
Sal

<
J0
S&

5

cut by a plane as shown n below
t of surfaces of the

B

8]

[14]

(12}




5. Draw the lines of intersection of the surfaces of geometrical solids in below figure.
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02. TRIBHUVAN UNIVERSITY . Exam. 5 New Back {2066.& Later Ba

INSTITUTE OF ENGINEERING Yeved | BE Full Marks | 40

Examination Control Division | Programme | ALL (Except B.Arch) | Pass Marks | 16 }
2073 Shrawan Year/Part il/1 Time 3 hrs. z

Subject: - Engineering Drawing I (ME401)

Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitcble dota if necessary.
1. The distances between the focii and between the vertices of a hyperbola are 100 mm and
60 mm respectively. Construct the hyperbola. ' [4)
2 Determine the true size of the angle formed by the planes ABC and BCD shown in figure
below. (51
dl
- c! 5’

al

[

3. Draw orthographic projection with full sectional front view and full sectional side view
of solid object shown in figure below. [14]

Pr




4. Make a complete orthographic drawing of the solid frustum conc cut by a plane as
in given figure. Find the true shape of the section and draw the lateral surface

development of the Jower portion of the solid.

5. Draw the lines of mtersection of the surfaces for

below.

-

shown

given orthographic drawing in figure

(12

3




‘@2 TRIBHUVANUNIVERSTTY -~ . [Exam.  ~ o
.- - INSTITUTE OF ENGINEERING - .  feved . | BE . | FaliMarks - | 40
" Examination Control Division | Programme | All (Except B. Arch) | Pass Marks | 16
' 2072 Chaitra Year/Part | 1/1 Time 1 30,

Sabject: - Engineering Drawing 1 (ME40])

Candxdates are required to gwc 'hexr apswers. in thexr own woAdQ as far as p*acncable

- Attempt Al questions.
The figures in the margin mdmate Full Marks e

Assume sitable data 1f necessary

’\ AN

: Drawan mvol:.'e of the reguiar hcxagon havmg sade length 15 mm. - REREE R |

A square tamina ABCD-of 30 mm side is perpendicular to VP and inclined to HP at 45°,
- Its side BC Jies i HP. Draw its pro}ecucn when the nearest s side is 15 mm in front of VP, ' [5

N

Draw the views of the objectives givén in ﬁgure below with fuil sectional front view, ﬁ,u
.secmnal \xde view aad top view. Also dimension t..e vn,ws - :

:-:J

V[m -

4. Complzie orthographic views of the right solids shown in figure below cut by the plane.
Find the true shape of the section. Then draw development of surface.

ey
bt
)




P
et

| 5 Draw the intersection profile of intersecting solid objects in figure below.

Bl

i
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o TRIBHUVANUNIVERSIY  |[Exam.  BERCTEE b 3
INSTITUTE OF ENGINEERING Level | BE .+ - | FulMarks |40
Examination Control Division | Programme | Al Except B. Arch) Pass Marks | 16
2072 Kartik Year/Part | 1/1 Time 3hrs ]

Subject: - Engineering Drawing I (ME401)

Candidates are required to give their answers in their own words as far as practicable.

v

v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. - -

Draw two circles with radii 15 mm and 20 mm respectively with their centers lying on a
horizontal line and 60 mm apart. Draw an arc tangent of radius 40 mm outside to both the

o
.

circles. .
. 2. Reproduce the given views of the plane shown.in figure below. Determine its true
perimeter and true inclination with the HP.

b

. ¢
a T
a e
eof | 31 45 |
“pr 1
bl —t -
o h .
Lt o

o .

a . L1

¢

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its
(a) sectional front view, (b) side view and (c) top view.

(3]

[s1 .

(153

B




Co: ‘ lete thé given onhogxéphic views of geometrical solid cut by plane shown m figure
4. mp |

{10
below and develop the complete surfaces.

. - ‘ 5 I
5 D‘dw the llnes Of lnterseCtlon Of the Sur faCCS Of geomel] !Cal SOlldS ShO wWn in ﬁgme belO 4

- 56
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NSTITUTE GF ENGRYEERING

Examination Conirel Bivision
3673 Chaiira

ek, . 1T ST 3 - a
Suhject: - Enginecring LTeRIC

7 Condidates o= required to give thelr angw/ers in their awn words as far as nree
¢ Attempt All guestions.
¥ The figures in the margin indicare Fuil Marks.

v Assume suitable data if necesscry.

1. Construct an ellipse having a major axis 8¢ mm and minor axis 60 mn. 31
of its end R are shown in figure below.

2. Top view of a straight line RS and the front view
HP. Also determine its Uue length &nd

Complete its projection if it is inclined at 30° to the

true inclination with the VP.. {31

R . ﬁ

T

7
o

M
~. : i
~ B >
™~ [
‘\ i -
- H i
" K
e §
e
- Pl
o

Drary orthographic projecticns with full sectional font vi?:, Fop VISW AN
given object shown in figure below. b ’

o
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as shoam in fisure helow

erashic

4. Draw a complete omhic

Ting the e shaps ai the secrian. Then
Il the iU SNaps 01 1T SRCTITH. I1NEA

PRt

zrsectinn for figure balow.

" 5. Draw the given views assigred and complete the iptarssc
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02  TRBHUVANUNIVERSITY | Exam.
INSTITUTE OF ENGINEERING Level -1 BE Full Marks | 40 ] !
Examination Control Division | Programme | All Except BArch) | Pass Marks | 16 i
2071 Shawan Year/Part |[I/1 Time 3hbrs. 1

Subject: - Engineering Drawing I (ME401)
v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt AR questions. .
v’ The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. Figure below shows a straight line and a circle. Draw an arc of radius 18 mm tangent to

both the given line and circle and outside to the given circle. 31
1
A
2. Find the true angle between line AB and BC. [5]
bl
c *

03,
o

ANGF

a ' -

Cc

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its (a)
sectional front view, (b) sectional side view and (c) top view. [15]}




4. Draw a complete orthographic drawing of a solid cut by a plane as shown in figure below.
Find the true shape of the section. Then develop lateral surface of the solid. - 12}

T

XL

L v O
o JEEELEIANEE SR

5. Draw the given views assigned and complete the intersection figure below. {51

—80——
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02 - TRIBHUVAN UNIVERSITY Exam. R
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16
2076 Chaitra Year/Part | 1/1 Time - 3 hrs.

Subject: - Engineering Drawing I (ME401)

v

NN S

—

the given isometric drawing in figure below.

Candidates are required to give their answers in their own words as far as practicablé.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw an involute of circle having diameter of 40 mm. (3]

A regular pentagonal plane ABCDE of 20 mm side has its edge BC resting on the HP. its
plane is perpendicular to the HP and inclined to the VP at 45°. Draw its projections when

its corner nearer to the VP is 18 mm in front of the VP. {5}

Draw orthographic projections with full sectional front view, top view and side view of
' [15]

Through holes f\
i ]




01d

4. Draw a complete orthographic drawing of a solid cut by a plane as shown in figure below.

Find the true shape of the section. Then develop the surface of the solid. {12]
\
{
3 y
| g7 / ! \
! {
L
e ._,_#
g+ -— P
! N
0

5. Draw the lines of intersection of the surfaces of geometrical solids shown in figure below. [5]

38
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0z TRBHUVAN UNI+ ERSITY (Tam. bl (iR ISR
~NSTTTUTE GF ENGINEERMG (vt {pE | FuiMarks A
. A M o
£y i nation Control Division | programme | APt | pass Marks | 16
I _,__,\_,_1.-._::{':)_/'_;,__,_,_,; N R
2076 Asbad YeariPart UL Cime  [3FE
N [ [
Subject: - Engineering Drawing L (MES0D) —
v Candlidates are required to give their answers in their own words 25 far as practicable.
v Atteznpt All questions. -
v The figures in the margin indicate Full Marks.
v Asszume suitable data if necessary.
| Construct an Archimedian's spiral curve of one convolution of diameter 120mam. ]
2. Draw three orthographic projections of a rectangular jamina 60mmx40mm, which is
parzallel to HP with one of its side inclined at 30 degree to v P. The corner nearer 10 \As )
:s 2 5mm in front of V.P and 30mm above H.P- {51
3. Pictorial view of an object is shown In figure below. Draw the views with sectional front .
, fi4}

ViewV:

L e P
Through holes

” Fv

o
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02 - TRIBHUVAN UNIVERSITY Exam. - ' >
INSTITUTE OF ENGINEERING Level BE “Full Marks | 40 g
Examination Control Division | programme gi(tf;)cem Pass Marks | 16 :
2069 Chaitra  Year/Part 171 | Time Ihs. 1

Subject: - Engineering Drawing 1 (ME401)

. ¥ Candidates are required to g:vc their answers i their own words as far as pricticable.
v Antempt All questions.
¥ The figures in the margin indicate Full Marks.
7 Assume suitable data if necessary.

Draw one tarn of a helix of pitch 60 mm on a cylinder of diameter of 40 mm ’ [4]

[
d

¥

Reproduce the given views of the plane and find out its indination with HP and the true
>hapeofthe plane Refer hgureP” - o _[6]

aa= 5nm
a3 =30nmm
C  bh=45mm
bh= Smm
6 = 18mm
CG —40mn
ah, =31mm
b, =45mm’

fig-P.2 c

3. Pictorial view of an object is shown in figure P.3. Draw its (a) Sectional front view (b) .-
Side view from the left and (c) Top view. Also dimension the views. - [14]

figP3 , . S



g

4. A square base pyramid Is cut by an inclined cutting plane p; and horizontal plane ps as -
shown in figure p.4. Draw the lateral surface developmen: of the lower portion of sohid.

B
oo

Py

g

3. Draw lines of intersection of the surfaces of geometrical solids as shown in figure P.5

60

i e 4w 1 o 1

|
|
'!

—

fig-P.5
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A ;02‘ o "R..'BFUVANUMVERSHY . i Exam.- . 66-A
~ INSTITUTE OF ENGINEERING Levd | BE Full Marks | 40 '
: ‘_Exammat‘on Con;rol Division- | Programme | Al @eqxna | Pass Maris | 16 ;
2069 Asbad - Year/Part | 1/1 ' Time .. 3 hrs. §'

Sub]ect Engmeenrg Drawing (ME 401)

¥ Candidates are required to give their answers in their own words as far as pracncabie

. Attempt Al questions.
" - Thefigures in the margin indicate Full Marks.
v Assume suii able data if necessary.

1. Draw involutes of a square having side 30mm. - ’ . 3]

2. A rectangle ABCD, (60mmx40mm) is paraliel to HP with one of its sides mchm.d at 30°
to VP and the end of the side cear to VP is ISmm in front of the VP dDd 30mm above the

.- HP. Draw i its projections. . - V '['5}., -‘
3A Pictorial view of an objcct is ‘shown in figure below. Draw the séctional front \'riew,'top, S
© 7 view and side view for the same. . : R L[Sy
. .'g»wzv o
Avemcsymoimdetit . f. © paTHROVGH )
ey | - q Y e —‘!
o
g
L b
- 13
N
N 3 - FRONT _
. - Lo _ o All mmensmns arem mm _
= -4, Make'a complcze orthogmp}uc drawmg, of the solid pyramid citt- by a plane as shovm in .
figure-below."Find the true chape of the section’ and construct developmem of the solid - .
. S . oy

belowthecumngplane I

AN duncnsions arc in s




. Draw the gjveh figure as shown in figure below and complete the intersections. -

- 55 -
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B L TSt Level :
’ Enminat‘qn 19 : ion - ~Progra_mnie‘
- 2068 Chaitra  [Year/Part_|I/T . Time - | 3 brs.

Subject: - Engineering Drawing (ME 401)

. v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
v Necessary figures are afached herewith.

v Assume suitable data if necessary.

1. Draw a parabola with double ordinate 80mm and axis length 60mm. . [3]

2. Find the true angle between lines AB andBC. . : 51

-

3.

Draw orthegraphic projections with full sectional front view, side view and top view of
pictorial drawing shown in figure below. )

Through holes

(15]




5. Draw

‘ar.. ‘as Shcvm in
i
olid

the_orthographic. vse.v. of geeﬂctncai <ond ‘cut by

“Find mv Tue shape of the :ect:cn.“;‘enst.ﬂsci ﬂw Ae !onmcnt of the

30

a8

48

60

the lines of intersection oi the surfaces 0

f geometrical solids shown in figure below.

(5]



