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suitable data if necessary

Construct a general block diagrarn of a control system showing the different blocks,
and hence briefly point out their meaning. t4l

Effect ofdisturbance in case offeedback conlrol system can be suppressed bf increasing
the gain G(S) and / or H(S). i4l

c) Following figure shows a mechanical vibratory system and the response when l0 lb of
force is applied to the system. Determine the transfer function and value of M, D and K.
The displacement x is measured from the equilibrium position. i8]

dt)
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that using the velociry feedback teehniques shown figure below damping ratio and

state error are both increased. t8l

R(s) R(s)
+ +

block diagram model for the system below. t6I
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3. ?tz
R-H criteri4 tell how many roots of polynomial is in right half s-plane, in left half

s-plane and on jw axis.and also comment on stability. t4]
56 +3S5 +4S.0 +653 +5S2 +35 + 2 = 0

For the unity feedback system with open loop transfer function (OLTF)

G(s)=-+ ^. , use angle criteria to check-rxhetherthtj root locus passes from point
(s+l)(s+3)

sr=1+j3.5. If yes, use magnitude critepia to select the appropriate value of gain

parameter. t4l

a sysrem given by *[l]=[ ,' J]l:,].[i]u;r=[ 4[l], determine the

zeros and the poles of the system. t4l

l8lc) The open loop transfer function ofa control system is given by

. -- s2 -2s+5G(s)H(s) = K ,s'+1.5s-l
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Sketch the root locus for 0 < K < o and determine the breakaway point, the angle of
departure from complex poles and the stability conditions. Also find value of K that gives
poles at (-0.3sti0.6)

q. dDesign a suitable compensator for a unity feedback system with open loop transfer
1L

G(s)=-,--. such that the settling time will become 2 seconds without change in
s(s + 2)

and velocity time constant will be 2 s-r

a compensator transfer function given by G"(s)= l*t , give the condition of lead
s+aT

compensator. For the given value of 'a' what is the frequency that leads to maximum

State the Nyquist stability criteria for negative feedback control system. Using this
concept determine whether the following system represented by figure below is stable. t4I
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how bode plot Can be used to determine transfcr function of the system. t5l

Develop state equation for motor eircuit at below.
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Candidates are required to give their answers in
AttemptAll questions.

Control (8E602)
their own words as far as practicable.

xz(t)

Dz

I

1. a) What is control system? Draw the block diagram of a closed loop contol system and L -
briefly explain the function of each block. Mention also advantages of closed loop
system over open loop system t8l

{ Thefigures in the margin indicate Full Marles.y' Assume suitable data if necessary.

b) Find the tansfer function, #, for the mechanical system of figure below. Also' F(s) '

drawthe F-V and F-I analogy circuit of the system.

xr(t)

t
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2. a) Discuss how the dynamic responses of confrol system are affected by a feed back.

2

b) For an open loop transfer function wittr unity feedback G(S) = r '* . where
s(s + 2(con)

E < 1, derive an expression for output when unit step input is applied.

c) Using R-H criteria, tell how many roots of polynomial is right half s-plane, in left half
s-plane and on jw uris.

56 +2S5 +8Sa +1253 + 2032 +165 +16 = 0

3. a) The open loop transfer firnction of a control system is given by

c(s)H(s)=#
Sketch the root locus for 0 SK S o and determine trubreakaway poi-nt, the angle of

departtre from complex poles and the stability conditions.

b) Discuss how a Bode plot can be used to determine transfer function of the system.

Explain with an example.

t_.i'
i.t

L

t6I

t4I

{t0I

t6I

4. a) Construct the polar plot of unity feedback system withG(S) =
K

S(S+1X0.lS+l)
Then, upgrade the plot to make it. Nyquist plot. Hence find range of k for stable

operation. [3+3+2]

b) For given state equation and output equation, find transfer lrrrrlion I(S), 
t8]

U(S)

ti j, jJ,..[TJ" *.
k

@

*= y= [1 0 0lx

Design a suitable lead compensating nctwork for G(S):

specification Ka = l0 seil
P.M > 35o 

+**

to meet the following

tl6l
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l. d For armdrre controlled separately excited DC motor, identiff the necessary differential
eqtrations governing its betraviors and hence derive the dynamic model of such motor.

for the following system.

Ir

Vt \t

blDetermine the fransfer fun"tion 
C(')
R(s)

RG)

t8l

t8t

c(s)

, .!. e) $f.f1e Feq,Frffricefre difter€Sid eq!t4i@s ",rd &td 6e arcrcturod

t$Cnstr nrnction ofthc belon, t10l

#*'# lxrr F
F(0

5(9
V,(s)

b) Draw the block diagram and rcduce it tq calculate forthe following network. t6l

kr
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3. a) The unit step response of a linear control system is shown in figure below. Find the

transferunction of a second order system to model the system. | [8]
c (t)

1.25

I

0.01

b) Checl tlie stability of the system represented by the following characteristic equation
giffi below using R-H critcria t8I

,{+8.f +l&2 +l6s+50 = O

4. a) Find thc"Gain Margin and Phase Margin using Bode plots for the following transfer

tunction: G(s)==.----' s(o.ls+t[0.2s+l) tE]

b)An engigeer is called in to consult on a conffol syslem in a pigce of eQuipryent in the
field. No one can find the design report or test results from the original design of control
system. The engineer therefore decided to take a frequency response of the system. The
resulting asymptotic frequency response is obtained as below. Determine the ransfer

tEIfunction.
,! dB .'

,t0

t kacl' '

!
I

-i-.-. -.-. -.- -40dB/dec.

{0dVdec.

-.-.- -20dBi/dec.

4dB

2
0 &,

0.1

l.

6.

a) Draw the Nyquist plot for the following open loop fransfer function [101

cdc).r(s): ' ry?
.&+t)6+3,

b) Discuss in brief the use of PtD controllers in control s),stem. 16l

A systcm of which open loop transfer functioii" d, t"l= ,,!, It is desired to design a

comp€nsdor so that the static velocity error constant K, is 20sec l, Phase margin is at least
5(P and gain margin is at least l0db. tlq

***
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{ Assume suitable data if necessary-

t. -(a) Find transfer function for the following mechanical system considering displacement

of mass M2 as output of the system. Also develop force current analogous circuit.

r
3

t6I

t3l

f(0
B

(b) Reduce the followin! bbck diagram modelto obtain its overalltran$fer function. t6l

+

(c) How can you characterize a conhl system in term of (i) Speed (ii) accuracy (iii) Stability

t4lexplain.

2. (4| For a second order system as betow 6(s) = # and H(s) =1, find expression

for maximum overshoot on its unit step response where wn is natural freguency of
oscillation and ( is damplng ratio at underdamped situation. Ilt

R(s)

(b) Discuss how a feed back control system rejcct the disturbance input.

{c) Find atl static error constant for a unity feedback system with feedforward transfer
function 6(s) = ;G;ffiiril. Evaluate steady state error if system is excited with

r(t) = 2*1. t6l



3. Fl Obtain Nyquist plot and comment on stability using Nyquist CriGrion for a unity

feedback system with feedforward transfer function 1s) = ffi:
(b) Discuss how Bode plot is used for deterrrining relative stability.

(c) Discuss the application of a PI contnoller with suitable example.

4.(a) Obtain characteristic equation for the system having given state model.

lx:J= I? :llE:1.. [3]"
.: f=[1 ,t?rl

(b) besign series lag compensator for the unity feedback system with feedforVard

trbnsfer function 6(s) = #*.1. The velocity error constant ls 3Os 
l and phase

margin at least 33o.

* (a! Draw Root Locus for the system that has open-loop polelzero plot in s-plane as

belonr in figure. Also estimate the system gain at the point where the system exhibits

criticaldamping. jr,'

t8l

t4l

t4I

t4l

tl2l

t8I

i

*
i

t**

$) The open loop transfer function of a closed loop system is (s) = ffi, nna

maximum possible K for which the poles lie on left of point 4.5. t8I
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{ Assume suitable data if necessary.

1. Stafing an example of a system that you see in everyday life, explain what do you
unders';::.C by closed loop system and the importance of feedback in it.

2. Write rle differential equations governing the mechanical systern shown in figure belaru

and e'*+ 
X:(s).
F(s)

ill

l-* x,

1

l-+ xz

i8--41

t6l

Bz

Also ubutrating the neoessary analogies draw the Force-Current and Force-Voltage
electiica.: analogous circuit.

a) Coctert the given block diagram to signal flow graph and determine the overail
tzrsfer fimction using Masson's Gain Fomrula.

c(sl

C.onsider a unity feedback system with a closed loop transfer firnction
C(s) _ IG+b
R(s) s2 +as+b 

_

Detei:nine the opeu loop tansfer fimction G(S). Also compute the steady state error
withunit mmp input

Bn

(tl

t61



I
4. The characteristics equation of a system is given byS6 +3ss +4sa +6s3 +5s2 +3s +2=0.

Comment on the stability.

5. Plot the root loci for closed loop system with G(S) = ---j 
- 

, H(S ) = l. Also
j .t S(S+l)(Sz+4S+5)'
W' determine the dominant closed loop pole with q = 6.5.

6. Draw the bode plot for transfer firnction G(S) =
48(1+

from the
)(1 + 3s)(1 + 0.5s)(2 + 02s)

graph determine (i) Phase crossover frequency (ii) Gain crossover frequency (iii) P.M (iv)
G.M (v) Stability of the system.

. 7-'Desigl a suitable cascade lag compensator network for the giverr systemv' G(.)= 5oK

s(s+5)(s+10)

Such thar the requirernent of velocity error constant of 30 sec'r and philse rnargin of
> 45o are met.

8. Z svstem has the hansfer function 
t(t) 

= = =2\-/ 
- -J ------ -----.--- U(s) s3 + 6s2 + I ls + 6

Find the state and output equation in matrix fonn and test the controlla,-iliiy and
observability of the system.

*t*

l6l

u2l

ll0l

u6l

t8I



22 TRIBHUVAN UNIVERSITY

Examination Con trol Division

2068 Chaitra

Exam. llcgrr lu r'

LeVel BE Full Marks 80 r,'
Programme

BEL, BEX,
BME.BIE Pass lUarks 32;

Year / Part ffi/r Time 3 hrs.

Subjea: - Control System (EE 602)

/ Candidates are required t6 give their answers in their own words as far as practicable.
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l. a) Find the transfer firnction eo(S/e(s) of the given circuit.

ei Rz

b) For an electromechanical system shown below, derive an expression for Vl(S)
considering it as armature controlled dc motor.

Motor: i) Moment of intertia = J, (ii) Frictional coefficient = D' (iii) Torsional
Load: i) Moment of intertia: J, (ii) Frictional coeffrcient: D, (iii) Torsional

R1

16I

ll0l

e0

IC

I

I

.rlotor
Irad

gear

c(s)
R(s)

2. a) Determine overall tansfer fimction by block diagram reduction technique. t8I
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t
eb

t
@



c(s)

b) Apply RH criteria to deteimlne the range of 'K' for a unity feedback system with

6g91= --K(h12- wiu b€ stable.
S(S+3Xs+7)

3. a) Sketch the root locus for the system having C1S)=
K(S+

(S2 +25+2)(S2 +2S+5)

t8I

l6Ib) Estimate transfer fi.rnction with the help of following Bode plot.

dB

20 dB/dec

ll0I

l4x2)

lt6I

w
0.1 l0

40 dB/dec

4. a) Write short notes on following:

l) Gainmarginandphase margin

ii) PD and PI contoller

b) Determine TF for the system wtrose state space representation is give,n by:

5. Design a .suitable lead compensator for a system having open loop TF

I

t8I

C(S)=# zuch that the compensated system should have phase
s(l+Ols)fl+0.0015)

mrgin of * leqst 45o and static velocity error constant of at least 1000. 
:

*tlt
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b)
c)
d)

2. a)

Contol

/ Candidates are required to give their answers in their own wqrds as far as practicable.
{ Anempt All questions.
'/ Thefigures in the margin indicate.Full Marks. .

/ S.emiloe sraoh qaoer will be provided.

1. State whethbr the following statements are true or false and justify them. [(l+3)xa]
Introduction of feedback on the system makes the system response faster.
Effect of disturbances can be reduced by increasing the gain of forward path TF.
Proportional controller makes the steady state error zero.
Derivative controllers are always used with other controllers.

Write differential equation and obtain transfer function of the mechanical system as

shown below considering 03 as output. Also draw torque voltage analogy network. 16+2)

Kz

b) Find overall transfer function of the system as shown below by block diagram
reduction technique. t8l

T

I

KrQr

BzBr

R+
C

I

3. a) The open loop TF of a unity feedback control system is given as:

G(s) =
K

(s+2)(s+4)(s2 +6s+25)

Determine the range of gain K for the system to be stable. Also determine the value of
K which will cause the sustained oscillation and corresponding oscillation frequency.

t8l

+
G1 G3

H1

H2



..i

IJ
b) Write state equatitin for the system. as below shown. Consider voltage across 2F

capacitor as output. l8l
1

1 ohm

t
1 ohm 2F

4. 4 Sketch approximate polar plot for a unity feedback system with feed forward transfer

function G(s) = , 
10r., 

and obtain gain margin.
s(s + l)r

t8l

t8l

[16]

b) Draw

G(s) =

bode plot of a system having open looi transfer function,

5. Design a lead compensator for a system- having open loop transfer

function as .a=, such that the designed system should have %Mp S 16.3% and
s(s + 2)

settling time (tr) < 2 sec.

4(s + 4)

(s + 2)(s2 +2s+ 4)
. Also analyze the stability

{.* {.

i.

i
,
r
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I,
I
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1. a) Find the transfer function Xl(SyF(S) of the mechanical system shown in figure 1.

AIso find the force-voltage analogy of the same system.

F(t)
xr(t)

Bz:0 Bt:0

i '-.,

b) Represent the mechanigal system of.figq1e. 1 .with state equation and output equation, .

if output is x2(t) in the figure. . , ! /jr :

2. a) Draw signal flow graph for a system.whosd block diagram is shown in figure below
and detennine C(SyR(S).

C(S).

b) A step torque T(t) is applied in a system shown in figrue below. Find the perce,nt

overshoot, settling time and peak time for output 02(t).

[8],:':

t8l

t8l

t8l

I

0r (t)

I 
'.. 

a* Mr 1a-aa
i

Mz
,A

G3(s)

Hr(S)

1N-m-s/rad
1N-m/rad



I

3. a) The open loop transfer frrnction of a unify feedback systern is given by

G(S) = - ,, 
K==, 

; where 'K' is the gain constant and 'T' is time constants. With the-\-/ S(1+ST)
gain multiplied by a factor K1 the maximum overshoot of the system is increased from
25Yoto 50%. Determine K1.

b) The open loop hansfer frrnction of a unify feedback system is given by

G(S) = 
--:-+ 

. Find the static error coefficients and steady state error
S(S+2)(S'z+25+8) -- -

of the system when subjected to an input given by (t) : 2 + 5t + 2f .

4. a) For a unity feedback system that has the forward tansfer fimction

/:/a\_ K(S+2)
u\D., _ 

(S, _4S+13)

1) Sketch the root locus.
ii) Find the fuiraginary axis crossing.
ii| Find the gain K at the jw axis crossing.
iv) Find the break-in point.

b) Examine the closed-loop stability of a system applylng nyquist critdrion whose open-

,toop 
Eansfer tunction is given by G(S)H(S) = e#1[

5. The open loop ftansfer function of a unify feedback is G(S) = =,r I ==. 
. It is reguired

S(1+ 0.2S) '
tlat K-, > 20 sec-l -atrd. 

?hase margin (+-) : 4.*o. Design a lead compensating network to .

satisfr the 
1le*r"a +""iu:llo*:'', 

. . .'

rgl

l8l

t8l

!

I

I

I

I

-l

I

t8I

I

I
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-.Confrol

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
{ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if ndcessary.. .

1. a) What is open loop and close loop control systems? Draw the block diagram of closed
loop confrol system and explain the role of each block. I8l

b) For the mechanical system shown in fig.l(b), draw body diagram, write qomplete
differential equations and identity the transfer function X1(s)/T1(s). . . ' , t8l

l

----) x2(t)
-Jx1(t)

Krz
fi(t)

Yv Br

Fie.l(b)

2. a) Reduce the block diagram of fig.2(a) and find the overall transfer function C(s)/R(s).

R(s) C(s)

. Fig.2(a)

b) For the system shown in Fig.2(b), find J and D to yield 2070 overshoot and a settling

time of 2 seconds for a step input of torque T(t). In the figure 0(t) is the output.

K =5 N-m/rad

Fig.2(b)

t8l

t8l
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3. a) Using R-H criteria, tell how many root's of polynomial is in right half plane, in left

halfplane and onjw-axis. P(S) : S' + gS4 + iS3 +4S2 + S + 3.

b) Sketch the root iocus of a unity feedback control system with open loop transfer

i8l

t8l

l8l

t8l

u6l

function. G(s) =

stable.

k(s + 4)
and find the range of k for which the system wiil be

+2s+2)

4. a) Use Nyquist stability criteria to evaluate the stability of 'the systern'with open loop'

transfer function, G(s) =
10

. Identiff phase cross-over frequency and gain t
s(s2 +2s+4)

margin from the Nyquist plot. :

b) The open looir transfer function of a unity negative feedback system is given by

I

i

!

-l
I

I

'l
i

i

I

I

I

I

.20
c(s)

s(0.5s+1)(s+2)
. Calculate the static error constants for this system, Also

'calculate the steady state error due to input r(t) : 10 + 5t.

5. a) Mention P, I. and D controllers. Also explain the role of PI and PP contoollers on
transient and steady state performance specilication.

b) Evaluate the percentage overshoot and peak time for the unity feedback system with

open loop ftansfer function, G(s) = #
6. The open-l6op . transfei function of a unity feedback control ryit"r is [iven'by

G(S) = =- 5- Design a lead compensator such that velocity error constant, Ky : 19
S(l + 0.2S)

and phase margtn:50o.
***

t8l

l8l

']

I

I

'''l
I

"1
I

-1
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i

-1

I

-l
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/ Candidates are reQuired to grve their answers in their own words as far as practicable.
r' Attempt All questions.

- t/ Thefigures in the margin indicate Fu@$;
/ Semilos eraoh oaoerwill be orovldcdy' Assume suitable data if necessary.

1. a) Draw free body diagram, write complete differential equations and find the tansfer
function Xr(SyF(S) forthe dynamic slatem strown below.

l.-..->xr 4xz

t8l

ll0l

Kr Kz

B(t)

b) The open loop hansfer function of a unity feedback s;ate,m is given by t8l

G(S) = 5-\-/ S(S+lXS2 +25+2)

Calculate the static error corurtants for this system and find the range of K if static
error is less than 0.5 for input (t) : 10 + 50t t8l

2. a) Evaluate the tansfer function Y(SyR(S) for the sptem represented by following
block diagram. t6l

R(S) Y(S)

t
)

!

b) Discuss the advantages and limitations of state-space analysis of control systems. Find
the transfer function for the system represented by following state-space model.

l;:l=[; ;l;l].[l].,
lvl=[l of.'l

Lxzl

Also evaluate the stability of this system.



l

3. a) For a process control system shown below, find the range of K for which the roots of
characteristics equation are more -ve than S = -2.

R(S) Y(s)

b) Draw root locus for a unity feedback system with open loop tansfer firnction

G(S) = rtr*. Ako determine the range of K for (i) overdamped response and

(ii) unsrable system. [0]
4. a) Draw the ass)anptotic Bode magnitude plot of the unity feedback system whose open

loop transfer function is given by: t6I

G(s)= -- 125

S(S'+10S+25)

b) Use Nyquist stability criterion to find the range of K for which the unity feedback

system represented by open loop transfer function G(S) = mdm 
is stable. tl0l

5. a) Discuss in brief the use of PID controllers in control system. t6]

b) The open loop tansfer function of a unity feedback system is given by [0]

G(S)= = fS'(0.2S+ 1)

Design alead compensatorto meet the following specifications.

Acceleration error constant = l0
Phase margin:35o

t6l

K(S + 10)

s(s + 3)

I

I

i

I

I

I

i

I

I

I
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r'- Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
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l. a) Draw the close loop control system configurations showing major components.
Djscuss the advantage and disadvantage ofoiosed loop systems. t8I

$)zDerive the transfer function X1(s/F(s) for the system shown below. t8I

Kr

i
I

L-

:

Bz

-.II
iii;il

ftt
:j'jl:i

B1
xt(t)

xd0

2.

F(t)

j/rr^othe unit step response of a unity feedback system whose open loop transfer

'[r]function is given by i(r)r(r) = *+;1 . i,/
1q,6eriu" the overall transfer function Y(s/RG).'for the system shown below using block \

- - reductiontechnique. t8l

R(s)

3r9'4open loop transfer function ofa unity feedback system is given by:

G(s)H(s)
s(s'+4s+4)

}rrJthe 
static error constants and calculate error due to input r(t; :4, * ,.

,y{Oraw the root locus for the system with open loop transferfunction:

G(s)H(s)=G;ft*24)

From the root locus, find the gain (k) and corresponding natural frequency of
oscillation when the damping ration is 0.7.

4. a) Draw the Nyquist plot for the following open loop transfer function.

tl0l

G(s)
(s+2)

s(s+1)(s+3)

. yy6iscuss the advantages of state space representation. Find the state equation and

V output equation ofstate space form'for the system represented by transfer function.

G(r)='=2t'l3t+1
s'.+5s'+6s+7

5. Design a lead compensator for a system with open loop transfer function G(s) = , -k --
s'(s + 5)

for the specifications ofphase margin = 30o and acceleration error constant, I(" = 5sec-2.
Also draw the bodd magnitude ancl phase plots after compensation.

t
I

.,

Y(s)

t6l

t8l

l8l

I
.j
,,i

r'i:'i
'., j
1:1

::, l

/

..'' llri:i,:if/ ::,:l
'{:.;,;:ir:: .i:i; : i f+'1i19'

'1::'il- .1

ll6I
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/ Candidates are required 1o give their answers in their own words a far as practicable.
{ Attempt All questiorls.
r' Theligqres intlu mugin indicote FulI Mark.
{ Assume suitable data if necessary.

Two pastors are standing by the side of a road holding up a sign that reads. The end is
near turn arotmd now before its too liiC!l{, passing &iver yetls, J'ou guys arc nuts!" and
speed past them. From around the cunq they hear screeching-tyrcs- then a big splash.
One of the pastors says to 'the other, do you think we should just prt up a sigrr thar says
Bridge broken instead?

2. Study the following pamgaph carefully-and interpret it in your owl words: tsl
The prevention ofSee inquiry is unavoidable so long as the prpose of education is to
produce belief rather than thought to compel the young to hoH positive opinions on
doubffirl matters rather tban to let them see the doubtfulness ard be encouraged to

--rndependance 
of mind. Fducation ought to foster the wish for tnfr1 not the conviction

that some particular creed is the truth-

3. Shdy the following text carefulty, prepare notcsand convert it intosrnmary: [5+5]

One day in 2003, while on ber morning walk in the park, Valavolb felt a shape pain itr
her left shoulder. The pain sool subside.d and she decided to go abuther chores.

But a few hours later, the waves of pain retumed when she was d walking agaiq this
time to see the neighbourhood denfist about a cavity. It was uird than in the urorse
morning. Overwhelmed with nause4 dizziness and shoulder pain ih grew mor€ ht€ms€
with every step she toolq she+lt too weak to move. Anyhow, hcr hdand and son being
away-at worlg she assumeif-it was spondy litis and got in touch rill a family frien4 an
orthopedic doctor, who insisted she see a heart specialist immediatdy-

At workhardt hospital soon afterurards, it became clear to the medicsthat she was having
a myocardial infaretion, a heart attack caused by the blockages- in Yalavalkat's case of
three blood vessels to the heart. One of them, a key artery, had a 95 pcrcent blockage" An
angioplasry was performed and a stent inserted to open up the block4e. Her medical care
had been so swift, howevci, that there was no serious damage to the hcart muscle.

Since then she hadnt been without trouble, but a cardiac rehab prqgrame she entcred in
2006 has helped her lead a nonfrd fife. "I feel fine now," Valvakar says, looking back
"Periodic check ups are essential and fortunately for me, tbese have revealed no
prcblems. I am very active now. I even counsel other heart patie6 fo help them stay
posi6ve.'
nWomen have different risk factors for cardiac disease than men, bd iherc is such little
awareness, " says Dr.Vanita Arora cardiae electrophysiologist and cociate director at
the Mor Health Care Superspeciality Hospital in New Delhi.

4. Answer any two of the folldwingquestions: [5+5J
a) Point oul weaknesses of steam boilers and suggesl any other better option oi source of

energ:y in context of Nepal. Tell why you think that could be the bctter option (Steam
Boilers)

b) In recent years we Nepalese have seen colorful advertisements in newspapers about
multi-storeyed apartments from different housing companies. In relation to this, talk
about the suiubility of the text "Piles for Foundations."

c) Describe the various features that contribute to wisdom -with refereqce to the text
"Knowledge and Wisdom"- i

EuD. egulltr
Level BE Full Meiirs EO

BEI. BE)q BCT
B-.AlrL PessMeiltr 32

Year / Part m/I Time 3 lus.



5. Fill up the following blank spaces selecting the correct words fromlbtrackets: [0.5x10]

a- Hc, along with his teachers, .................p1ayrng. (is, arc)

b.Theprincipttandaccountant.!-.;........oDleavri.(is,are)].i'...

' c. tt........-...-..,.-.? tong time since he tetephoned me. .{ls, has beefl

d. lt's high tlme he.............:..:.............the job, (gqt, has go$

e. Had it not been a hot day, we .....................-...............:..a lot. (had mrked, would have

worled)

f. Should that happen, I ........-..............the job. (shtruld quit, will quh)

g. l'll stand ......................you whatever happens. {for, W)

h. The project is running ...-.....financiatdfficulties. (wiilttoto)

i.' The passive voice oi'l remember hlm teachlng me algebra' is ......-..... (l remember

belngtaUghtaQebrallremembertobeingtaughtalgebrabyhim.)

j. The passlve voice of "l saw him cmssing the road' i, -.-.-..--.-. ,,, .. (He was seen

crossing the road by me/He was seen to be crossing the road.)

6- Convert tbe following APA style inro MLA and MI-A, into APA: t4l
a) Santos, Richard. "Ta:t break?" The New Rcpublic. 12 July. 1998: 21,.10
b) Scottq P.Censorship, Reading and Interpretation. (201l) ffics in American

Obfuscation 6l:10.
c) Fetla, Jane. "Critical People Cause Office Fireworks" (2010, Junc+Ttrc Providence

Journal, P.Al.
d) Prepare in tcxt citation for:' 

Wai& P. (1999, July) Fund Warch. Money,PP.49-54.

7. Assume tbat you have been appointed secretary of a committee com@ management,
staff and wo*,ers represqntatives to advise the company to pnorhe a handbook
conraining information about conditions of senricc, rules and rqldons of fringe
benefits and other related maners. Write a notice to call a meetiry D discuss above
matters. t5l

8. Suppose you areihc-chiefconzultant of Road Expaasion Project beirG tarurched in the
cspltal city Kathmaridu.'\Mrirc the second quarterly lrogress report in rnm s1rls. 16]

9. Write a brief research article on advancements made in the last deca& in your field of
engineering [0]

10. Most communities do not have a place for scientists and citizens b Deet to discuss
important issues. You have a way to meet the needs of citizens vb lack access to
scientific expertise by bringing together scientists and non scientists to ilcntifr, discuss
and resolve issues of public concern. Therefore as a matchmaker for grqn and resources
write a propoml. Include an introduction stating theproblem and its sigffcance. Discuss
the proposed oulcome and include a time table. [0]

I I . Imagine tht Government of Nepal has formed a committee under yorn chairman'ship for -

the purpose of studying the effect of noise pollution in the industri alidlovms in Nepa!.'
Prepare only_ttre-title p-age, abstract table of contents and recommenddins sections of
the report that you are going to submit shortly. tl0]

-1

+

i
I
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i

I
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I
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t. Transform the following sentences as indicated in the brackets:

a) Sunita is different from her elder sister (AmE)
b) Sit down. (Very polite English)
c) People believe that the leaders will sign the agreement. (Impersonal English)
d) The meeting will corlmence soon. (Informal English)

2. Answer any two of the following questions:

a) How is obeauty' losing its charm day by day? (Beauty)
b) Why should a technician be wise? (Knowl'edge and Wisdom)
c) "Customs have a great impact on our life". Justi& this with reference to the text

ocustoms'.(Customs)

3. 
-Write 

a description of the processes involved in getting a document printed out in a
laptop.

4. Prepare a fifteen-minutes' technical talk on the problem of noise pollution in your own
town.

5. Imagine that you are the secretary of a social organization and the fifth meeting of the
same organizationhas been held recently. Write minutes of the recent meeting.

6. Suppose you have conducted a research on the effect of recent earthquake in Nepal.
Write abstact, methodology, conclusions and recorlmendations of your report.

***

t4l

t8l

t4l

t6I

tl0l

t8I

.t
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/ Candidates are required to give their answers in their own words as far as practicable-
r' ArcmflAllquestiow.
/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1, tdit the text given below:

lht3$ant practkes went up. and the day came whenwe{rad foleave.tg America to study at an

advance institute. Always my father was there to guide me. Today, l'm quite a successful pianist,

but my father: does'not stop 5aying practice more. God smiles and the perfection just glitters

when, fiartise touches the top. l now know much than ever that ceaseless effort is the key of

su6f$s.

2. 'Read the following text carefully and interpret'it so as to make the meanigrg clear:

The reason.why this book has been specially prepared to make it enjoyable reading for people

to whomfnglish is a second or foreign language is that an English writer never thinks of avoiding

unusual words, so that the learner, trylng to read the book in its original form, has to turn

frgquently to the dictionary and so losesmuch of the pleasure that the book ought to give.

3. Study.the following text carefully. Prepare its note and convert it into summary.

We ar€,welt acquainN.wi h the fact that men and wornen are different in terms of appearance.

What many people do not realize is that they are also different in communication technique.

Generally speaking men and women fall into two cat€gories when dealing with communication

techniques. When men{alk, it is for giving information. This informative speaking is " report

talP. 'Report.talk" is defined as " public speaking". Women on the other hand, use'small talk"

to communicate." Small tatlC' is a conversation which is usually considered to be short and

meaningless. This communication technique of women is ' rapport-talk". " Rapport-talk" in

other words is " private speaking".

Withorrt being aware that we are supposed to be different, m€n and women are at odds with

each other. The reason why we becorne angry or frustrated with the opposite sex is because we

have forgotten this fact. They want their opposites to " want what they want " and " feel what
.they feel". This very attltude makes a path for disappointment and prevents them to take the

necessary time to communicate loving about their differences"

Men mictakpnlv-,flp-e6,,,llpmen'to think, communicate and r€act the way men dq'{ffiinEh
mistakenly expect meo to feel, communicate and respond the way women do. That is the time

when unnecessary friction and conflict occur.

lndividuals should be aware that you could use different styles of conversation to fit the

information that you are trylng to present. You should also never assume that the opposite sex

is going to understand what you are trying to say. You should never criticize others who
commsnicate differently than you. Men and women are ruthless about criticizing the opposite
sex.

Itls'nev8lt(p late to,inclegse the love in your life. You only need to learn a new way. Wherher
you afiffitta therapy or noti if4o*1q9$*tg'have more fulfilling relationship with the opposite
SE#ls essential to learn new and healihy ways of relating and f,offimunicating.

tsl

lsl

[5+sl



'1 h!

4. Ars.weranytwooftl€foticwingouestions: 
[5x2]

a. " Even thebest techniciasshould alsoie good citizens.l'Do you agree? lf:yes, why?

( Knowledge and Wisdom )
b. How do modem boilers function? ( Steam Boilers )

c. What is the central theme of " Gvit Peace "? ( Civil Peace )

5. Chooserthe correct words from the brackets and fill in the blar*s:
a) Look yourhealth(to, up)

b) I feel the room .............(move, to move)

c) If I .............. you, I would not do it. (be, u,ere)

d) I heard him ............... . Narayan Gopal's song (singing, sing)

e) She cannot part .............. her jewels (from, with)

0 He died......... T.B last year. (with,of)

g) She walked as if she.......... a lot. (drank, had drunk)

h) He as ruell as his comrades ............ out (is, are)

i) The teacher said that are mortal (we, they)

j) You alone can relieve me ............ this anxiety (from, of)

[0.5x10]

6. Change the following bibliographic references as indicated in the brackets: t 4l
a. Jones, Leo. ( 1998 l. Gmbridge hdvanced English. CUP: New Delhi. ( into MLA )

b. Sasikumar, J. andGunshekhar, P. Spectrum. Orient Longman: Ner,rr Delhi, 1977. ( into APA )

c. l-eech, G. and Svartvik, J. A Communicative Grammar of English. ELBS: England, 1975, ( into

APA )

d. Quirk, Randolph and Greenbaum, Sidney. ( 1973 ). A Univercity Grammar of English. ELBS:

Englaritl. ( into MtA )

7. Write minutes of a recently conducted meeting regarding save the Bagmati River. t5l

& Suppose you have recently visited a publishing firm. Write a trip report about your
observations. t6l

9. Write a proposal on the establishment of "Drinking water scheme of your local VCD/town)
including only Abstract,lntroduction and lr,{ethodology. tl0]

10. Write a brief research article on the irnportance of forest consenation in Nepal. [ 0]

I 1. Assume that you are asked to prepare a tinal report of a power house construction project.
Wrile only the following parts: Title page, Abstract and Recornmendalion. ll0]

t
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t

:

l. After td<ing notes, write a summary of the following passage in about one third of the
words of the original. [5+5]

years ago, there was a
engines of greater and

grcater power. order to achieve this higher strearn ptp$Sg1q$ Jr-f#e

rgiryd. of generating steam pressures often in
exc€ss of 300 lb/#, ogainst the 50lb/in2 pressure of Stevenson's 'Rocket'. Normally the
demand for increased steam capacity is met by increasing the size of the the

locomotive is Iirnited in size
track

I
I

il

:

L

r

to bave a vsry lq.gc hea{pe

&o. are two fire-boxes inside the boiler, an inner one and an out€tr one, which extend a long
uray forward.pre inner fire-box is linked by tubes to the fire-plat€ at the front of the boiler. . "

Practically ttfe whole of the heating surface, which includes these fire-tubes, is zurrounded by --^-.
water{A high rate of evaporation inlhe boiler is essential, in order to generate the large ,fr;q
quanrihEs of steam ufrich are requiredlor this purpose a powerfirl draoght of air is blqyn ! .,'

ovsr the fio.@" stearn which is evolved is passed through a super-heater, which raises its
te,mp€ratue and makes it as dry as possjllf)Rapid evaporation at the heating surfaee tends to , r

make the steam wet. The use of wet steam necessitates excessively high pressures in the
cylinder/Super-heating the steam enables to requisite power to obtained with considerably ,,---.
Iowerpressures.5 V'
@e superheated stearn is passed to the steam-chest which is attached to ttre cylindgi frorl, / '

$€ stcam-chest it is intoduced into ttre cylinder at the appropriate moments through porls.
These ports are opened.and closed by slidrvalves, which are actuated by the rotation of the i F
locomotive crankshaft. (Le steam is admitted under pressure to one side of the cylinder, and i

drives the pison forwardsrflhe inlet port is then closed, and a second charge of stearn is
admittcd at the other sid6-of the cylinder to drive the piston in the reverse directio(The
orhaust steam from the first charge isdriverroutinffihe almosphere fugugtr a blast pipg_J
This is done in order to increase the draught over the fire.tfhe reciprodting action of the 

-

piston is changedinto a rotational movement of the wheels by a connecting rod aad cran$
, )-ffithe following text carefi.rlly and interpret it so as to make the meaning clear: t5]

A British survey found that 44 percent of the firms, which started to use robots, met with
initial failure and 22 percent abandoned them altogether, mainly because of inadequate
technological knou'hew and skills at all plant levels.

3. Answer any two of the following questions briefly. l5x2l
i) Describe the contribution of Einstein to the rnodern scientific world? (What Einstein

Did?)

ii) lvhy do the ordinary non-technical people find the words'oxygen' and 'intelligence'
confusing? (Straight and crooksd thinking)

9

i:

JN' English langrrage necessary for an engineering student in Nepal? Justi$, it.
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i/t4it thc following passage whichcontains a good many errorc.

Certain jobs mostly simple or hizqrdos one are irretrievably loses tog robotics, Thus
welders press op€rators, spl?y cleaners, machine loaders. gdpding and polishing
machine operators is endangered

SltCt*or"the correct words from the brackets:v
a) The minister, along with his retatives gone to Japan-

----I)-N6iihff of us ..............gorng to attend the programme. (s/are1 :-r

[0.5x10]

0r to the salarjuna Museum by my father. (to be

you ...........-..... you will be punished. (lonet pay, pay)

....... you;i woulp not do it. (be, *"r"ff 
tr

rf i ......

-..i) She was made cloths. (wash, to wash) '4 , .., - , 
..

J-

*, I heard him Narayan Gopal's song. (singing, sing) , -t
i Change the following bibliographic references fromAPA style into MIA: t4l/ ay tiur, nfiggol. H;; ;,s#y **fi"" i, th" "or**icdive 

approach? EIT
Journal, 50 (3)

. b) Goodson, I. (2001). The principled professional. Prospects, xxx (?), l8l-188.

c) ttughes, A. (1989). Testing fbr language teachers. Cambridge: Cmbridge University
press.

d) Nunan, D. (1989). Understanding language classroom. U.K: Prentice Hall.

7. Suppose you are the Manager ofa project rckrtecl to micro hydro-pourer production plant
larurchcd in one of the remote villages in Nepal and your project is going to terminate
sorm as the work has already been ascomplished. Write abcnract, @!ign,
Tethodo,tory and findings of your report giving just the outline ofiffirainhg parts. [10]

8. fluppose
Jmeang

you arc the secretary of a social organization in yorn town and the seventh
ofthe Executive body has been conducted Write the minutes inventing

tsl

ll0l
tl0l'9;

t6l
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r' Candidates are required to gtve theii answers in their own words as far as practicable.
/ AaemptAllquestions-
r' Thefigures in the mogin indicate FaIl Marls.
/ Assme suitable data dnecessary.

l. Aftertaking notes, write a summary of the following passage.

c@Dlctc oomtuction in
and eir Eifrrrc Eust

nircd; end firrthm, it must bcitr thc ffire* propottions for dl nrnning on-
ditioas of thc cogioa This i! m.mplirhcd by mcans of e dcyicc crllcd e

erbrr€ttor. In thlr cubureltor, i etrcem of rir blorn ovcr a jet mircr inti-
EstcSy yith repny of pctlol dcaua outof it Tte jet is irilcrtcd into r c.h*c
orvctrhtti ia thciat*€ mlriltt4 rd b rupplied wittr pcaotet etmmphcde
prccsuie.

Duftrg ths surtion ctrctc of the pi*on, theprcasurc iE tbc intrtc aaoifotd
is bclow etmaphcric, rnd air is indnccd throuih thdintalc end irvcr thcict
As tlura & afuilw'eo?'t\ prfcspuse et thc.vcnturi tbc prcsour",c difrcttnoc
pro&icGd is larga cnough to draw pctrol up out of thc jct aod atomilc it. Thc
lerel of thc pctrd in tho j* h tqrt ondnnt by thc float aod needle vrtvc in thc

[s+s]

thccytindcr of
bo furoughly

{

I
I

Howcrrer, eb dmplc form of riaglc-jc certiurettor will aot giru orect
mirturc ltrength for dl angiqe apcod* Thc chicf difisulty coco6edis
that, at Hgh nnniDg spccds, thc $normt of pctrcl t*oo up * thc jct wtn i"-
crcasc fe*cr tbrn 6c increaac in eir-fow. Thcrcfore r carburtttorrot to givc
corrcct rDirturcs at low e1lccd vitl grrc a progrcsiycly dchcr {nixfrrrc as thc
epccd incrcasee, To coopensate br this, a omnd jet is providcd" lld from e

wcll opcn o thc *opcphcrc s$d .ufpllcd *tth pctlol ftom thc flffi cbobcr.
fudry to tlufact rho, tldt upt*tg jab loga than thc 'nrio jct it cm
supply pcJnol at a grirlLcr rlta thm thc mein jct uodl thc Fdl iu cmpdcd" As
thc spccd ir inercaro4 raosc rod morc of thc pctrol qoircd ig drarn ton
thc main jct Thc ompmsrtor jrt can oor nrpply ooly ae much pctml lr cla
pase through thc $Dsll oompcnsator orifoc in thc float chembcr.

Anothcr problcm to bo soliod ir that of atarting. In ordcr to obuin thc
ricb mixture required for strrting, the thrcttlc must be alnost cle4;/a.tlu
air oclocity is thet oay lqu in the veaturi, insufrcicot'petol b drata out of .

thc j"t. This di6culty is ovcrc-omc by thc provision of an idler jet in the sall of .

ttc inta&c manifold near the thrcttlc vslvc. Thi" jct wrtl only function whcn
thc throttle is nearly chocd. Whcn it is opcncd for fabter nrnning, thc auctftrn-
rcundthccdgeof thcthrottlcdecrcrscs;andtheidlcrautomrticallyccascetbast-
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2. Ansuerthefoltowingqucqtiols-hiefry:(anythrqe).:: :,:: , ., ,,.r'....-,l,ll[H,fl]:tli.g
.: . .: :

a)Wbatistheimportanceoffeaai*UOtsinoriitife?tOfstudies] . . "''"',': "'':'-!,1i'T,ri

c) Describe the importance of science with refergnce to the next 'The scientific
Attitude'. [Th,i scientific Attitude]

d) What are the factors responsible for failure iu successful commturication.

3- Choose the correct words from the brackets: [0.5x10J

a) Either you or I ............. supposed to do it. (are, am)
b) The government ..........-:....decided to increase the salary of their cMl servants. (have,

has) -
c) The teacher said tliat we ......-.....,mortal. (are, were)
d) She says that she ...............more food. (wants, wanted)
e) This notice..............altered. (has beeNL have been)

0 A lot of the woik ............by the students. (is being done, are being done)
g) If I had enough money, I..........this car. (would have bought, would buy)
h) Unless you..,........hard, you can't pass the exam. (work, don't rvork)
i) He died...........T.8 last year. (wittu o0
j) She always takes..............notes in her class. (up, down)

4. Transform the following references from APA style to MLA style:

a) Perkiq H:C: (1975). Air Pollution. McGraw Hill: NewDelhi.
b) Hall, Dauglas. (1939). Dieital Circuits and Systems. Macmillan: Newyorki 

-'

c) Morgan, J.H. (1960). Cathodic Protection. Macmillan: Newyork.
. d) Slabough, W.H. (1954). Mechanism of Filiform Corrosion. Oxford University Press:

USA.

5. Write a short research article on the effect of noise pollution in urban areas in Nepal in
about 300 words.

.

6. Edit the following passage which contains a good many errors

Aristotle the tutor of Alexander the Great was bom in Stagira in Macedonia in 300 BC.
Together with Plato, he is regarded as one of greatest philosophers the world knew.
Aristotle was a true academic, concerned for Physics, Astronomy, Rhetoric, Literattre;
Political Science and History. His teachings has laid the foundation for modern scientific
thought.

7. Suppose you are the secretary of a newly formed committee of Public Health Care
Society. Write the minutes of the first meeting held recently inverting the agenda.

8. A large number of deaths are caused by earthquakes. To minimize the loss of lives you
want to do a study. Write a brief proposal to an organization sticking on objectives,
procedure and rationale.

9. The Minister for Road and Transport is concerned about the rapid increase in the number
of road accidents on the highways. As a newly forrred commission chairrnan, write a

--ffif formal report investigating the causes and suggesting measures'to control th€{oad
accident. 

:

10. Write a monthly progress report to be submitted to the Cheif Engineer, Department of
Roads og the construction of a Bagmati Bridge near Thapathali.

t4l
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TRIBHWAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2056 Bhadra

Exam. Regular i Back
Level BE Full Marks 40

Programme
BEL, BEX,
BCT

Pass Marks l6

Year / Part u/r Time 1% hrs.

Subject: - Cornmunication II (English)

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
'/ Ihefigures in the margin indicate Full Marks.
/ Assume suitoble data ifnecessary.

l. Change the following sentences as indicated in brackets.

a) One needs to express oneself more clearly. (AIvm)
b)Thegovernmentisgoingonwithitsskuggleagainstinflati'on.(Formal)
c) MM well we could have another hotiday. (Written)
d) When will you be meeting him? (Familiar)

2. Answel any two of the following questions:

a) How did Monna Marin:ra prove herself to be a citizen and a mother? (The idother of a
Traitor)

b) Why might it be important to understand aspects of other cultures' standard?
(Customs)

'c) What are the advantages of wisdom overknowledge? (Knowledge and Wisdoni)

3. Des0ribe the processes involved in distillation of water in about 150 words.

4. Write a note for a thirty-minute technical talk on "Glaciers; one of the water resources of
Nepal".

5. Assume the three agendas, and write the minutes of the meeting relating to construction
of a water supply scheme in your V.D.C.

6. Write a report on The Damages Caused by the Kosi River including only the title page,
preface and conclusion.

x{.{.
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25 TRIBHWAI{UMYERSITY

INSTITUTE OF E IGINEFRING

Examinatiou Control Division

E-am. Back
LeveI BE tr'ull Marks 40

Prbgramme
BEL, BEX,
BCT

Pass Marks 16

Year / Part m/I Time 1% hrs.2066 Jestha

'/ Candidates are required to give their answers in their own words as far is practicable.
'/ .Aitempt All questions.
'/' Thefigures in the margin indtcate Full Marks.
'/ Assume suitable data tf necessary.

1. Transform the following sent-ences as instructed in brackets: i4]
a) What John bought last week v/as an old c.ar. (spoken)
b) May I help you? (informal)
c) I beg yourpardon! (BrE)
d) No, I don't want any more. (polite)

a) What change in attitude do you think the writer wants to bring about in her readers?
(Beauty)

b) Summarize the argument of the text 'Knowledge and Wisdom'.
c) Assume yourself as the mother and express your feelings towards your son. (The

Mother of a Traitor)

3. How do you operate a telephone? Write a simple process description. t4]

4. Assume that you have been appointed as a Secretary of a committee formed to advise a

Company to produce a handbook containing information about the conditions of services,

, . ruIes and,regulation, and benefils; Thp committee held its first meeting. Draft a three- ..

point agenda and the minutes of the meeting t6]

5; Write a complete manuscript of a ten-minute talk on'importance of reference materials
. and their importance'. Iat

6. You are writing a report to the director of the Central Institute oflEnvironmental Studies,
as the regionhl representative, Kathmandu on the problem of, watgr pollution in your
region. Include the follorving parts only. [10]

Title Page, Abstract, Content Page and Recommendations
***
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l- 25 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Shrasran

'.---t\

Exarn.
Level BE FulI Marks 40

Frogramme
BEL, BEX,
BCT Pass Marks t6

Year / Part In /t Time 172 lrs.

II
I .Carraidates are required to give theii answers in their own'words as far

l. CUye the following sentences as indicated in brackets:

,<f Carraidates are required to give their answers in their own words. (Spoken)

b) How do you do? (Informal)
c) read this book.

door.

3. Blepare a note for a taik on 'Importance of PowerPoint presentation in technical

' lasting for 30 minutes.

to call an meeting.

a simple description of a'paper clip' followed by picture illustration'

of Information
Prepare a cover page,pteface and conclusion of a report on 'Developmeat

TechnologY inNepal'.

l4l

2. Answer 2my two of the following questions:

r-a)- Summarize the argtrment of the text 'Use and Misuse of Science''

bi If beauty is a soirce of power, why does the writer object to women's striving to

gttunit? @eautY)
. {Wt;*u, th, ,orfli.t in the mother's mind and how did she resolve it?.(The Mother
\'/ 

of a Traitor)
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25 TRIBTIWA}.IUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control DMsion
2063 Baishalch

Exam. Resulff / Back
Level BE FuIlMarks 40

Programme
BEL, BE}q
BCT Pass Marks 16

Year / Part m/I Time 1%hrs.
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
t fhefig"res in the margin indicate Futl Marks.
{ ,4ssume suitable data if necessary.

1. Change the following sentences as indicated in brackets

a) Theirhoule is different that ours. (BRE) '

b) One cannot succeed unless one triis hard" (AI\{E)
c) 'it is necessary that every me'mber should inform hitself of these rules (AIvIE)

d) The congresi insisted that the prese,nt law continue to operate. (BRE)

2. Answer anytwo of the following questions:

a) \trhymight it be important to understand aspects of other culfi.res' standard?

b)' : Show advantages of wisdom orrer knowledge'

ci ..Is it she?, ,it is she!' what does this exchange_tell us about what the people thought- 
of her? What did they do whe'n they saw her? Whf

3. Write a brief description of a mechanical tool that you freque'ntly use in your field of

engineering . F,!^r^--
4. Pre,pare a twenty minute technical talk on "causes and effects of vehicle smoke emission

at high taffic load hours".

5. Assume that a body is fornied to improve teaghing learning situation in your carrpus. As

the secretary of tfrui bodywrite , "oti.t 
J""g *i h three agendas to call its first meeting'

6. you are asked to prepare a re,port on .price hike in Nepar'. write only the following parts

of that report:

a) Preface
Ui e*no*fedgernents . :

c) conclusion 
:]!fr:r.

t4l

t8l
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25N.2 TRIBHUVANUNNTERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2062 Baishakh

Exam. Resular8ack
Level B.E. Full Marks i 40

Programme
BEL, BEX,
BCT

Pass Marks l6

1% hrs.Year / Part m/I

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AII questions.
/ The figures in the margin tndicate Full Mar*s.y' Assume suitable data if necessary.

l. Change the following sentences as indicated in brackets.

a) The rneeting witl commence at 4 PM. (informal)
b) Would you please acceptmy invitation? (familiar)
c) My book is different than yours. (BrE)
d) The government is ptanning to enforce the rules strictly. (impersonal)

-2. 
Answer any two of the following:

a) Describe the effects of customs on the guests of a tader's wife and a youth from

China.
b) Who is a better person according to Russel - a knowledgeable man ol a wise man?

.j \lhat was the tonfli.t in the mother's mind and how did she resolve it?

3. Write a simple description of your campus library in about 150 words'

4. prepare thirty minute's technical talk causes and effects of air pollution in Kathmandu

Valley.

Suppose you are the coordinator of a seminar on 'Scope of Electronics Engineering in

N.put' to be held shortly in Kathmandu. Draft a letter for calling the meeting'

You have got a conuact to construct a new boy'slrostei in the campus premises' Prepae

the title page and write abstract and conclusion of the report that you have to send to the

concerned agency.
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35/'J 13,tsHWA!.IU'NIV:ER.STTY

INSTITUTE OF E}.IGINEERTNG

Examination Control Dir{sion

t :i.t

2A61 gaiEhaish

,/ candidates are re.quired to give their answers in their own 1torr& as k as praciicable.'

/ AtrerytAllqtestiow.
!' ne.6g1rr"s in the margtn indicate F+ll Mok*
t Asnme sdtable dota ifnecessary'

y't -rfor* the following sentences as instnrcted in the brackets.

a'r -{fter his dad's death Peter had to change his job. (into Foffitali -
ei ilil""".* insi$ed that the present taiv strouU Ue continued'ur operate' (uto Am$

t\ rwh^t is l'orir name? (into Polite)

;/hi;;;i-**a of tiie blower made Pete's old woman hit tl-.e roof' fil:to Common

Core't
-/

d lnswer in brief any two of the followings'

E{ yryU*the meaning "if erhical principles day our right to do evil that ggod may

come, are we justi6id in doing g*a w{r"r, the foreseeable consequence is et'il?" ([Ise

and Misusc of science) 
"n hv \rfnnna r.fari*nr ' ion witr.A Do y'ou support the decision taken by Monna }darisura? Support,our opm- 

references tiom ihe text. (The N{other of a Traitor)

c) Wlrat is Christian concept of 'teauty"? Compare it r+'iih that of Strsan Sontagr's'

lVr"p^rra 'technir:al talk' on the.comprrter and internet systein in about- 200 words.

4,.,KeW a short minute of a FSU meeting basedsrt the follo*rng agencia.(
g.f Extra-activities programme
b! Launciring cleaniry-up campaignto keep the carnpus environstent clean

c) S.A,ARC institr.tional tour
d2 Pubtication of e-iournal r
q.Y Shifting of unicn office from Blcck 'A' to Elock :B'

S/ Inagne you are a chairperson of a fiye-rnembered comnission fqmed for investigation* the causes o[ the national black out for ? da1,'s in Nepal. Prepare a short report cnr the
findingB on the investigation.lnclude only rhe foliowing sections:

cover. acknorvledgements, contents- ccnclLlsion

Describe the locationof y'or.n campus.

{.t*
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25lg-A TRIBHWAI'IINMRSITY
INSTITI.'TE OF ENGINEERING

Examination Control Division
2060 Poush

Exam. Beck

Level B.E. FullMarks

Programme
BEX. BHL
BCT

PassMarks l6

Year / Pert m/I Time lli hrs.

.:

Subiea: - Commrmication II (English)

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

{ Attempt All questions.
r' Thefigures in the margin indicate Full Marks.
{ Assume suinble dan if necessary.

l. Give the variety label of the following se,ntences with reasons

a) He announced - the plane is landing soon.
b) Would you please help me to solve this question?

c) He asked me what is yourfirme please.

d) It is better to reign in hell than to serrre in heaven.

2. Pre,pare a cover page, summary and conclusion of a report on role of Technical Education
in Nepal to be submitted to the Ministry of Education

3. Answer any two ofthe following questions:

. a) What was the conflict in the mother is mind and how did she resolve it? (The mother
of aTraitor)

b) How are wom€,ll made feel inferior? @eauty)
c) Do you like to prevent misuse of science? H yes, how? Cfhe Use and Mizuse of

Science)

4. On behalf of the secretary of Engineering Association, write a notice for a meeting along
with the agelrda to be sent to the members of this association.

5. Write a short introducing rernarks of a technical talk.

6. Describe the morning scene as you see eanly when you come out from your bed-room.

***

t4I

tl0l

l2xa)

t6l

t8I

t4I



fr j-

24iI:14 IRIBIII,VAI{I'NITIERSITY

INS TITIITE OF ENGII\IEERING

Examinxlion Confrol Divisiou
2059 Chaitra

/Back

Yep,r lPart Tlnne !'

1A

Subjeo: - Communication II thglish)
{ Candidates are reErircd to dt',; their answers in ttreir own words as far as practicable.{ AttenvtAll qtasticrs.
,/ Thefigures in tiv margin isiicau fulI Marks.y' Assume suitable data lf neces;ary.

L ldentify the fariety labei of thc foliou'lrg sentences:

a) Have you goBen the tickets for the raatch?

b) She longed t'or a friend in ri'hom she could confide.

c) i!'ell I've jut come back tiom Janal-1ur.

d) Please couldi have I'our address and tclephone number?

?. fuiswer any two of the follor*ing:

4 Compare and conhast lourself with the traitor of "The Mother of a TraitoC'.
b) How can you make the right use of science? [The Use and Miss.e of Scie,nce]

c) lrdake a list of the customs of y'our society that you don't like and describe any one of
them

:-1. liliite a simple physical and process descripticn of ahammer.

1. Prepare a complete manr:script of a ten-minwe telk on *Importance of rope wa1's* in

Niepal in about 3fi) words.

5. Assume that you are the coordinator of a committee fornred to condtrct a seminar a.t
'Hvdroponerln Nepal'. For drawing Cetail plan of the sesdnar !'ou are going to conCuct

the tint meeting Draft a notice along ivith a tluee polrt agenda to send to ell me nbers.

6. Prepare the title pqge. table of contents anC conch:sion of the report entitled 'Lte of solr
mergy inn:ral areas of Nepal'.
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25 / I.I TRTBHI.A'A},I UMVERSITI'

IN STTTIT OF E,NGINIIE,RING

Eramination Contrbl Division
.2058 Chal.tra

:

Suhjed: - Communication English II

40
E

l6

=

. ' ' -'lndidalcs are rcguired to give their answcrs in their orm words as far as practicable.' . .ltrcmpt 4ll questiotts. \
TheJigures in the margin mdicate Fuil tlorli.;s

r Assutw suitable dala if necessoq;.

l. Describc in about t50 words the site where 1'orir campus buildines are located.

? Writc a luicf'rcmiirar pipcr on ltrc utiliz,rtion bf rvatcr rc$ourcen in Nepal in ahout
200 words. i t''

3. fuuwer any two of rhe followiqg,tiucsticrns:

a) Do you lilic !u prwc,lrt misusc of scisacc? If ycE h6w? [Uuc aatt ]vlisusc of
ScierrccJ

. Jtutify your snsrvcr. [Crutomrl

c) Explain the main idcas cmtaincd in "I*nowicdgc and \{isdsm'.

4, Suppooc that you arc thc rccrctary of a lib'rar1' commincc and 0ut tbc htrary necds

31)me morg bookr to bo pmcilFd. Call r meeling f* i1 rnd trrite (hc urinur+r of Otc

rnoctlng; 
,.

5. Suppolc tbat you arc ths rupcrviru of a cocrpany srhich hrs roccot$ inrte{od e

con{rllcr laboram'ry h hrlciwlr Campus erd $at you havc lo sift@n thp grojcct ', .:qmplctioa rsport to your bos. M contctrts of thc rEport inchding lLc corrctr pagc,'
' indhtitc ablhrct of itsitha bibliognphy. "':a 

.
.r\r.

6, Indicatc thc'\raricty labcb'ruitablc to ths followtng exlncrsionr:

a) lvlzy wc omoke in hcrc?'t b) Comc in and sit doulrt
-',' c) What did she writc it witr?
, d) Shc rtays in Crcrmany Aom April througfr Junc- ' I

*ria

l4I
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.s,*"".8,-Xlltf tlidn't thc furicrioan orpluncd in infancy did not likc to Btay in Amcricr?

U

-

{
I
r
:

ll0l
t4l

-

Ptrr IrInrEi'

lr,

Programnre
BEL. tsE)i,
BCT

Eram.
I*r'cl Mrrkr

/ Ihck

lV: hn.)'car /Part I iII i t fimc

?'-; '' '



25/o.24 TRIBHWAI{I'NT1'ERSITY

INSTITUTE OF ENGINEERING

Examination Control Diyision
2059 Pousb

Enm. Bock

Subjed: - Communication II G"glish)
1/ Candidates are required to give tlreir anserffi iB lheir owl words as fr as practicable.
r' Aficmpt Ail qaestiotu.
{ 'l'he fisures in tlp mqrgin irdicqte l'ttll Msf,s.
{ Assume saitabh dataif *eoassary.

1. Clrange the tbllowiru spotences into thevariety as insffircted in ttrc brackeB.

a) orre should alwaye look atter his mm;y. (fufio BrE)
b) What country was he born in? (into fonltal)
c) Wc got in a olrcle - 'Wc 0r0pt up' - he sqrale( (lnto wrtttco)
d) Shutthe dom. willyou? (intopolite) '

2. trVrite a paragraDh describing the processes inrrctved in takiog\a ohotoeraph with a
cam€(a.

3. hepare a short talk in about 200 words on 'Importance of ErUineering E&rcation in
Dweloping Counties'.

4. Assume that you are ths meNnb€r sssretary at a commitlpe apointed by the preside,nt
of the omployees union of yorn oompdqr, &sft a notics for ca[ing tho meoting 

"lomgwith agenda.

5. Answer any two of the tbllowing:

z) Whfi doyou mean by 'a seilss of poportion'? (Klwledge ad Wisdom)
b) Why did the moftcrkill her son and hcrscffi (Ihc lr{o&cr ofa Traitor)
o) WIry did &e young nrm refirn to Chha? (Customs)

6. Prepare lhe covpr page, abshact and Ecofiune,lrdations ofths rEportto be submitted to
the Chiof Enginoer on the construotion of Bagmsti Bridge near Sankhanurl

*ttt

f!.

-

t4I

t4I
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23 I l?..l$ TRmtlwAN lrNrvl:RslTl',, 
INSTTTUTE OF ENGINEE,R.ING

i--Iiq.. --. - -ii Lcvcl lJ.E.
llcgrrll.r /-.Bnck . .

I futl illnrks d(r

Examination Control Division Progranrrne
I BCT

"!

Pass'IVIat*s
't6

2057 Chaitra . Year /Part III; I i Tinre

; .' *;;;;-*;*' *;###; * o,,, 0,,.; ;;{ Attemot All auesnow. ..

t The _tigtes m tlunargtn indicate FulI ltrarks.

l. 'franslate the toUowmg sentences into other vanen' as irstructcd in the brackct:

a) lt is said that she slipped arscnic into his tea. (into personal)

b) 'He kind of spat'. said Pigg'. (into minsn)
c) For whom :rrc vou rvaiting? (into informal)
d) J'his ir a diflcrcnt car llmn thc onc I drovc ycstcrdav. ( irrto l]rii)

l. Stud.n' the foUowing graph about the life etipecuncy in China and rvrite a dcscription
ahout it:
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3. \\'ritc a bricf scminar papcr on 'Contribution of thc Iinstitutc of Engincsring in tlrc
Dcrrclopmcnt of the counEy'.

4. .{ rnecting has becn callcd to take a dccision about an advcrtising campaigt to bc
launched by a T!' manufacturing comprny. A pro,posal proposcd by thc advcnising
managcr is to be prcscntcd for discussion and approval. Ansuming that you havc been

namcd [rc secrctary of tris mccting dralt a noticc and agcntla invcnting thc ncccssary

details.

a) Wtat is beaury? How can you bc a bcautiful rnan? [BcautyJ

b) Recall any onc incident when.vou rycrc put in odd situation tlue to diffcrcnccs in
crstom and givc dcscription of that. [CtstomsJ

c) Wlut was thc conflict in ths mo0rsr's mind antl horv did shc rcsolve it? ffltc
mother of a traitor]

6. Yoq along srith .vour group have just organized "Exhibition Cum Sals of Technical
Equiprnent" and have complclcd successfuU3'. Writc body part of thc rcport. r

**l'
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e itrCir answers in ttreir own wuas as fuas practicable.
/ AaemptAll questions.
{ Tlu figures in the margin indicate FuA Mark.
r' Necessom tables are attached herewilh.
{ Assme suitable data if necessary.

l. Two dif[erent sections of a statistics class take the same quiz and ihe scores are recorded

l6lbelow:

a) Find ttre range and standard deviation for each section
b) What do the range values lead you to conclude about the variatirn in the two sections?
c) Why is the range misleading in this case?
d) )Vhat do the standard deviation values lead you to conclude aboln the variation in two

Section I I 20 20 20 20 20 20 20 7Tt1 20 20
Section 2 2 3 4 5 6 l4 t5 t5 l7 r8 r9

2. Define dependent and independent events with suitable exarqfu. The-independent
probabilities that the three sections of a costing department will enumter a computer error

?re0.2,0.3 and 0,1 per week respectively. What is the probability tlrillhere would be: t6l

D At.least one computer error per week
ii) One and only one computer error per week- .

3. Write thc differences and simitarities between Binominal ad Negative Binominal
Distribution. f2$l

4. A quality control engineer inspects a random sample of 4 batteries frun each lo! of 24 car
batteries that is ready to shipment. lf such a lot contain six batteries dh slight defects. What
are the probabilities that the inspector's sample will contain: t5l

D None ofthe batteries with defect?
ii) At teast two of the batteries with defects?
iii) At most three of the batteries with defect?

5. A random variable X has the following probability density function c t5I

[kx'(4-x)',ocxcrrlxl={
[0,otherwise

Find the value of k, using this value of k find mean and variance of di*ibution.

6. The breakdown voltage X of a randomly chosen diode of a particulr type is known to be
normal[y distributed with mean 40 volts and variance 2.25 volts. Wtra is the probability that
the breakdown voltage witl be: I5l

i) Between 39 and 42 volts
ii) Iess than 44 volts
iii) More than 43 volts

OR

The daily consumption of electric power in a certain city follow a Bamma distribution with
a:2 and F:3. If the power plant of this city has daily capacity of 12 nrillion kilowatt
hours, what is the probability that this power supply will be inadeguate on any given day?
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7. State cenml limit theorem. An etectrical firm manufacnres light bulh that have a lengh of
life that is approximately normally distributed with mean equal to t[t0 hours and standard

deviation of-i hours. Find the probability that a random sample of t6 bulbs will have an

averagi life of less than 12775 hburs. - . tl]
8. What do you mean by sampling distribution of a s'ample mean and irs sandard Error?lWhat

would-be the variance of sampling distribution of mean if sample is taken from finite
population? [3+lJ

9. Define partial and multiple corretation with suitable examples. Write down the properties of
partial and multiple correlation. tsl

I 0. The following data gives the number of trvists required to break a certdr kind of forged alloy
bar and p€rc€ntage of alloying element A present in the metal. t5I

Number of wiits 4l 49 69 65 40 50 58 s7 3l 36

Percentage of element A l0 l2 l4 t5 t3 l2 t3 l4 l3 t2

D Fit the regression equation of number of twists on psrcentage of element A. Determine
the predicted number of twists required to break an alloy when ;rrcentage of element

is 20.
ii) Find 99Yo confidence interval for the regression ioeflicient (i.e.slope)

I !. In a certain factory, 0rere are two independent processes-rnanufacturilrg the same item. The

average weight in a sample of 250 items produced from one process is found to be 120 gram

with a standard deviation of 12 gram, while-the corresponding figures in a sample of 400
items from the other process arc 124 nd 14 respectivety. Test whether ftc two mean weights

differ sigrrificantly or not at 5 percent level of significance. t5l

12. Three trained operatorc work on production of new product. Thc productivity of the
operators are recorded as below: tsl

Ooerators Production
I l0 t2 l4 l6
2 't2 ll l3 l6
3 l4 l5 t2 il

Using ANOVA test whether the difference in average productivity due b the difference in
operators are significant. Use o= 1Yo

OR

Define confidence level and significance tevel. A company ctaims th* ia lighrffibs-are
superior to those of its main competitor. If a study showed that a sampleof 40 of its bulbs has
mean lifetime of 647 hours of continuous use with standard deviation of 27 hour. While a

sample of 40 bulbs made by its main competitor had mean lifetime of 638 hours of
continuous use with standard deviation of 3l hours. Does this substantiatc claim at lo/o level
of sigrri{icance?

13. Write down the steps for testing hypothesis on difference betrvpcn two population
proportions for the large sample size. t5I

14.1072 studens were classified according to their intelligence and econunic conditions. Test
whether there is any association between intelligence and economic condition. t6I

Economic Condition Intellisence
Excellent Good Mediocre Dull

82

r06
Good 48 t99 l8l
Not good 8l r85 190
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t5. The sanrple of length of life of bulbs fiom two companies are given bclp:
Lencth of life (hours)

3500600
600-700 2t
700-800 6 15

80G900 tT l2
900-1000 2t 4
Imo-r 100 l0 5

I 100-1200 2 t5
1200-1300 t2 l3
1300-1400 r9 7
1400-1500 9 7
1500- 1600 3 4
l600-1700 7 6
170G,1800 5 3

1800-1900 4 2
1900-2000 I 3

D Calculate mean length of life ofbulbs foi dompany A and company B.
ii) Calcularc sample standard deviation and sample variance for given da-
iii) Which company's bulbs are more uniform?

l8I

tnBEoag
oB
E'
P

ir

i>



I

..{

s

*
l:

22 TRIBHUVAN UNIVERSITY

INSTI]UTE OF ENGINEERING

Examination Control Division
2{}70 Chaitra

Exam.

IreVel BE Full Marls 80

Programme BEL, BEX, BCT, B.Aeri. Pass Marla 32

Yezr lPart m/I Time 3 hrs.

/ Candiddtes are required to givrtheir answers in lheir own words as t-ar as practicable.
/ Attempt All guestions.
{ The figares in the margin indicate Full Marks.
/ Necessarv-tables are attached 4erewilh./ Assume suitable data if necessary.

l. Calculate the standard deviation &om the following data regarding marks obtained by
students in a test; [3+3]

What will be the value of standard deviation if the marks .by each of tle students
are increased by one?

2. State Baye's theorern" A manufacturer of air-conditioning -units purchases 70o/o of ils
thermostats from company A\ 20% from companyf and the rest l'rom company C. Past
experience shows that 0.5% of company A's thermostats, 1olo of company B's thermostats
and l-5% of company C's themrostats are likely to be defective. An air-conditioning unit
randomly selected from this rnanufacturer's product-ion line was fountto have a defectile
thermostat. Find the probability that company A supplied the defective thermostal. [2+41

3. Writ€ the differences and similarities between Binomial probability Distribution and
NegativrBinomialkobabilitrdistibution. I2+3)

4. The number of accident in a year attributes to taxi drivers in a city follows Poisson

distibution with mean 3. Out of 1000 taxi driver, find the approximately the number of
driver with: t5l

i) No accidents in a year
ii) More than 3 accident in a year

5. Define normal distribution. Give the condition for nonnal ,ppro*i*utio, ef Binomial
distribution and Poisson distribution. t6l

6. The time required to assemble a piece of machinery is a random variable having

- approximately a normal distribution with mean 12.9 minutes and standard deviation of 2
minutes. What are the probabilities that the assembly of a piece of machinery of this kind
will take (a) ar least I I .5 minutes @) between I I .0 to 14.8 minuiasl tql

OR

The probabilig density furrction given by

f(x)=912'9<x<3
0. Otherwise

i) Find the value constant C?
ii) Compute P(l<x4)
iii) Find the distribution function

"1. What do mean by central limit theorem? Write its applications t4l

8. The lifetime of a certain brand of an electric bulb may be considered a random variable
with mean 1200 hours and standard deviation 150 hours. Using central limit uheorem, find
the probatrility that the sample mean of the lifetime with a sample of size 36, is between
ll00hoursand l30Ohours. [2+4)

I 2 3 4 5 6 7 8 9Marks:
No. of Students 32 4l 57 98 t23 83 '46. t7 3

a



9. Define partial correlation and multiple correlations with suitable examples. S/rite two
properties ofeach.

10. Observation on the yield of a chemical, reaction taken at various temperatures was
recorded as follorrs:

Fita linear regression anA e$imate a-t

I l. AD analysis for pH (acidity) in an random sarnple of water from'4O rainfalls showed that
mean is 6.7 and s.d. is 0.5. Find a 99% confidence interval for the meanpH in rainfalls.

12. As a part of investigation of the collapse of the roof of a building, a testing laboratory is
siven all the available
I, m" rooL The forces

bolts that connected the steel sErtcture at thrce different positions

Perform an ANOVA to test at the 0.05 lwel of significance whether the difference among
the sample means at thc three positions are significant.

OR
The following are the average weekly losses of worLer'hours due to. accidents in l0
industrial plants before and after a certain safety program was put into operation:

45 and- 36,73 and 60, 46 and 44, 124 and ll9, 33 and 35, 57 atrd 51, 83 and 77,
34-and 29,26 arld 24, l? and I l. Use the 0.05 level of sipificance to test whether the
satbty prrogram is efffective.

13. The results of polls conducted two weeks and four weeks before an elcction are shown in
the table:

Use the 0.05 level of significance totest whether there has been change in opinion during
the 2 weeks between the polls.

14. A manufacturer of submersible pumps claims that at most 30olo of the pumps require
within the first 5 years of operation. If a random sanple of I20 of ttrese pumps includes
47 which required repairs within dre first 5 years, test the null hypothesis p :0.30 against
the altemative hypolhesisl > 0.30 at the 0.05 level of significance.

15. The follou'ingdata are the ages (in months) at which n = 50 children were first enrolled in
a preschool.

38 40 30 35 39
47 35 34 43 41
32 34 4t 30 46
55 39 33 32 32
42 50 37 39 IJ
40 48 36 3l 36
36 4t 43 48 40
35 40 30 46 37
45 42 41 36 50
45 38 46 36 31

a) Find sarnple mear.q sample variance and sample standard derdation
b) Compute a value that measures the amount-of variability relative to the value of mean

t6l

t4l
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to shear each ofthese bolts are as folkcws: {6)

tsl

lsl

t8l
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x ("c) 150 1s0 200 150
Yo/o 89 96.7 75.475.4 gt.2 85.5 90.s

Position I 90. 82, 79, 98,83. 9r

Position 2 r05, 89,93, 104, 89, 95, 86

Position 3 83, 89, 80, 94

Two weeks
before election

Four weeks
before election

For republican candidate 7g 9l
For democratic candidate 84 6
Undecided 3? 43
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Subject: - Probability and Statistics (SH 602)

/ Candidates are required to gtve their answers in their own words as far as practicable.
r' Anempt$llquestions.
/ Thefigtres inthe margin indicate Fqll Marks.
{ Nicessam tables are afrached herewith
/ Assume suitable data if necessary.

l. Write any four characteristics of ideal measure of central tendency. For a group of 16

candidates, the mean and standard deviation were found be 20 and 5 respectively. Later it
is discovered that the score 32 was measured as 23. Find the correct mean and correct
standard deviation. [2+4)

2. Define dependent and independent events with examples, In a bolt factory, machines A, B
and C manufacture 25yo, 35Yo and 40Yo of the total respectively. Of their output 5, 4 and 2
percent are defective bolts. A bolt is drawn at random from the product and is found to be
defective. What is the probability that it was manufactured frori the machine B? t2+41

3. Write any rwo conditions that a function is a probability mass function. It is found that
l0Yo of the items produced by a company are defective. Out of 8 items chosen, using
binomial disribution, find the probability of: (i) no defective item (ii) at least one
defective item. t2+2+21

4. Define Poisson distribution. Write the limiting case of Poissoh distribution as a Binomial
distribution. 12+21

5. In a continuous distribution, whose probability density function (x)=Kx(2-x), 0Sx<2=0
otherwise. Find: t2+2+2f

a) The value of K
b) Mean of the distribution

6. State the importance of normal distribution in engineering field with an example. I4l
7. What do you mean by the sampling distribution of sample proportion? Distinguish

between parameter and statistics. [+3]
8. State the central limit theorem. A random sample of size 100 is taken from an infinite

population having the mean 76 and variance 256. What is the probability that the sample
mean will be between 75 and78? t6l

9. The following table gives the age of the cars of a certain oornpany and annual
maintenance costs : t5]

Ageofcars(Years): 2 4 6 8 l0
Maintenance costs (Rs.000) : l0 15 22 32 46
Obtain the regression equation for cost related to age and also estimate the cost of
maintenance for l0 yrs ol!-car



:\ 10. The simple correlation coefficient between temperature (X1), com.yield (Xz) and rainfall
(Xr) are r12 = 0.59, r13 = 0.46 and q : 0.77. Calculate the partial correlation coeffrcient

. r14 and multiple correlation Rr.zl.

I l. The sample of 900 members has a mean of 3.4cms and standard deviation 2.6lcnrs. If the

poptrlation is nbrmal and its mean is unknown, find 95o/o and 98o/o fidcial lirnits of true

mean.

12. A'potential buyer of light bulbs bought 50 bulbs each of two brands. Upon testing these

bulbs, he found that brand A had a mean life of 1282 hours with S.D. of 80 hours whereas

the brand B had a mean life of 1208 hours with S.D. of 94 hours. Can the buyer be quite

certain drat the two brands do differ in quality? a= l0o/o,.

I3. Desciibe the procedure of the test of significance of mean for sample.

14. A soft drink is being bottled using two different filli4g machines. The standard deviation
of the process for machine A and B was 0.010 and 0.015L respectively. 30 bottles were

randomly sampled from each machine and the means were 2.04 and 2.07 L respectively.

Can one conclude that both machines are filling the same volume of soft-drink? Test the

hypothesis at c = 0.01 level of significance.

OR

Eight pots growing barley plants each were exposed to a high tension discharge, while
nine similar pots were enclosed in an earthed wire cage. The number of tillers in each pot
were an follows:

tsl

tsl

lsI

14l

t6l

Caged t7 27 18 25 27 29 27 23 t7
Electrified 16 16 2A 16 2A t7 t5 2l

Test the hypothesis whether electrification exercises have any real effect on the fillering at

cr : 0.05 level of significance.

15. The admission staff of a university, concerned u,ith the. success of the students it selects

for admission wishes to compare the students' college performances with high schooi
grades and test scores. The high school and college grade-point average (GPA) and

student's average test (SAT) scores of 20 sampled students are follows: [2x ]
H.S. GPA Colleee GPA SAT score H.S. GPA Colleee GPA SAT score

3.6 2.5 I 100 3.4 3.6 1 180

2.6 2.7 940 2.9 3.0 1010

2.7 2.2 950 3.9 4.0 1330
3.7 ).2 l r60 3.2 3.5 I r50
4.0 3.8 1 340 2.1 2.5 940
3.5 3.6 I 180 2.2 2.8 960
3.s 3.8 1250 3.4 3.4 I 170

2.2 3.5 1040 3.6 3.0 r 100

3.9 3.7 l3l0 2.6 1.9 860
4.0 3.9 1330 2.4 3.2 1070

a) Find, for each of the HS GPA, college GPA and SAT scores; The mean and standard
deviation.

b) What is your conclusion about variability and uniforrnity from the analysis?
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Subject: -Probability and Statistics

,/ Candidates are reqtired to give their answers in their orvn words as far as practicable.
{ Attempt any Seven questions selecting Four;from Grouo A and Thrqefrom G,rouo B.
/ Thefi*res in the-margin indicate Full Marks.
{ Necessarv llgures aru attached herewith.
/ Assume suitable data if necessary.

.Group A

1. a) Find the median, the lower and upper quartiles and thp inter-quartile range for the
following data: 4,0, 5, 3, 6,2,5,9, 5, 3.

b) Discuss the importance and limitation of graphical representation of data. .

2. a) fur engineering system has two components, Let us define the following.events:

A: First component is good; A: First component is defective.

B: Second component is good; E : Second component is defective.

Describe the following events in terms of A, A, B and g if at leait one of the

The test has prodirced the following result: P(A) : 0.8, P(B/A : 0.85, P(B/A ) = 0.75
Determine the probability that

i) The second component is good.
ii) At least one of component is good.
iii) fue they independent? Verify your answer.

Define sample space, event and outcome with suitable example.

Define the probability density function and it probability dishibution. Give three

engineering examples of discrete case.

Test for impurities commonly found in drinking water from pilvate wells showed that

30% of all wells in a particular area have impurity A. If a random sample of 5 wells is

selected from the lrge number of wells in the area, what is the probability that:

i) Exactly 3 will have impurity A?
ii) At least 3?
iii) Fewer than 3?

Define the hlper geometric distribution. Describe the Jonditions for Hyper geometric

distribution.

From the DVDs manufactured by Sony, batches of DVDs are randomly selected and

the number of defects x is found for each batch as given below.

x 0 I 2 3 4

P(x) 0.502 0.385 0.089 0.011 0.001

i) - Identify the random variable x (discrete or continuous).
ii) If in a batch it contains 5O00CD, find the average number of defective DVDs

5. a) Define the normal distribution and standard normal distribution'and its application in

engineering field.

t6l

tsl

t6I

tsl

tsl

a

b)

3. a)

b)

4. a)

b)

t5l

t6l

t6t a

tsl
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b) The Precision Scientific Instrument Company manufactures thermometers that are
supposed to give reading of OoC at the fteezing point of water. Tests on a large. sample
of these instruments reveal that at the freezing point of water, some thennometers
give readings below 0" (denoted by negative numbers) and some give readings above
0o (denoted by positive numbers). Assume that the mean reading is OoC and the
standard deviation of the readings is 1.00oC. Also assume that the reading are
normally distributed. If one thermometer is randomly selected, find the probability of
randomly selecting one thermometer that reads (at the freezing point of water) , [6]
i) The reading is less than L58o ii) Above - 1.23". , '

6. a) Define ilre joini probability mass distribution, marginal probability mass function and
conditional joint probability mass function. t5l

b) The given joint probirUitity clensity function is f*r(x, y) = a(x + y), for 0 < x < I and.

1<y<2=0elsewhere t6l
i) Find the marginal function of X and Y.
ii) Find the probability for (0.5 < x < 0.8 and Y > 1.5)

Group B 
;

7. a) What are estimator and estimates? Describe the criteria for a good estimator. '[6]

b) A commission on crime is interested in the estimation of the proportion of crimes to
firearms in an area with one of the highgst crime rates in a country. The commission
selectfE-iffiffi sam--p-G-of fOO. files of recently bommitted crimes in the area and
determine that a fireann was reportedly used in 180 of them. Estimate 95% md 99%
confidence of the true proportion p of all crimes cbmmitted in the area in which sorhe
type of firearm was reportedly used. t6l

8. a) What are assumptions for z- test? Describe the procedures of testing proportion? t6]
b) The Edison Etectric lnstitute has published figures on the annual value 

jof kilowatt
hours consumed by various home appli4nces. [t is claimed that a vacuum cleaner'conbumed 

an averag-e of 46 kilowatt hours per year. If a random sample of 12 homes
inch$ed in a planned study indicates that racuum cleaner consumes an average of 42
kilotiatt hours per ytar with a standard deviation of 11.9 kilowatt hours, does this

. sug$st at the O.05j'ilevel of signific-ance that vacuum cleaners consumes, on the

avffie, less than 45 kilowatt liours annually? Assume the population of kilowatt
, hour$ to be normal. , t6I

9. a) Des$be the erors of hlpothesis. Explain the procedure for test of significance of pair data. t6l
b) Acc'&ding to Chenlical Engineering an important property of fiber is its water

absorbency. Tlre average perqgnt absorlency of 25 randomly selectedlieces of cotton
fiber was found to be 20 with a standard deviatiqn of i.ZS. e random sample of 25
pieces of acetate yielded an average percent of 12 with a standard deviation of 1.25. Is .

there strong evidence that the population mean percent absorbency for cotton fiber is
significantly higher than the mean for acetate? Assume thatjbgpgfcgg1|sEer!.elgy-jl

' .up-pro*imately 
-no14atty 

distributed and that @-p,ercent
absorbenry for the trvo fibers areTfiE same. Use a significance level of 0.05. l6l

10. a) Wr-ite the properties of conelation coefficient and describe under what condition there
exist onlyoneregression line. t6l

b) On 13 April 1994, the following concentrations of pollutants were recorded ateight
stations of the monitoring system for air pollutiop control located in the downtown
area l6l

i) Show the relatiorrship between NOz and COz by graphical method
ii) Compute the conelation coefficient between NOz and COz
iii) Explain the relationship between NO: and COz

':::-.--.: ,.' :: l"l'

\

Station
Aquileia Cenisio Marche Senato Verziere ZavattariJuvara Lieuria

90 ll6No; ms /mj 130 130 115 120 135 142
4.1 3.3 ' 5.7 4.& '7.3COz.ms/m' 2.9 4:4 3.6

r:7.ii.:,:{rfn ,
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Group A

Discuss the importance of statistics in engineering field. Write the method of
construction for pie diagram.

Find the mean, median and mode of the following observations and compare their
values.

5, 7, 3,5, 6, 8, 5, 6, 4, 6, 25

i) Eliminate the last observatio:r and then find the mean, median and mode. How do
these values compare with those for:nd using the full data set?

ii) How do possible outliers (such as 25)'affect the values of these three measures of
center?

Write about the terms sample space, event and outcomes. Define the addition law of
probability with suitable example.

Disks of polycaronati plastic from a supplier are analyzed for scratch and shock
resistance. The results obtained from i00 disks are summarized below:

v

.,
&:.

1. a)

b)

2. a)

b)

t6l

r5r-
-;E
;*.

[61-

t,'

t5l

a

\-.

/!\

Shock resistance
Scratch resistance HiPh Low

HiEh 70 9
Low 16 5

Let A'denotes the event that a disk has high shock resistance, and B denotes tlie event

that a disk has high scratch resistance. Deterrrine P(AnB), P(A) and P(AvB).

,{ u) Define discrete and contiuuous random variables and their mean and variance. r t5]

b) Air America has a poliey of routinely overbooking flights, because pasi experience
shows that some passengers fail to show up. The random variable X represents the

number of passengers who cannot be boarded because there are more passengers than
the available seats. t6l

x 0 1 3 4
P(x) 0.85 a 0.057 0.009 0.002

i) Findthevalueofa
ii) Find the average passeng€rs who cannot board due to over passengers?

4. 4/Wn^t are the conditions for Binomial experiment and also define the Binomial
\,/ distribution. Write one exar"fle ofBinomial experiment.

b) For the case of the thin coaper wire, suppose ttrat the nurnber of flaws follows a

Poisson distribution 'fuifi a mean of 2.3 flaws per millimeler. Determine the

,probability of

i) exactly 2 flawsin 1 millimeter of wire.
ii) at least 2 flausin I ;ilimet€r of wire
iii) at 2 flaws in 1 millimeter of wire

lsl

t6l



./'
SA{W;te the importance'of NorrnaLdistributiph and its axea property'

b) An auditor has reviewed the financial &rds of a hardware store and has found that
K itr Uittirg errors follow a normal distibution with mean and standard deviation equal

r) What proportion of the store's billings are in error by raore that $1?
ii) What is the probability that a billing represents an overcharge of at least $ t .50?

iii) What is *re irobability that a custsmdhas been undercharged from $0.50 to 51.00?
./

.{ a) Define joint probability densrty function and marginal probability density firnction.

b) If two random variables have the joint density function as follows:

,r=lff.+v21 for o<xct, o<v<1

lo otnerurise

t6l

tsl

t6l

t6l

l6l

t6l

16l

l6l

:uS

-

I

't
l"

I
lr

t

ir
{

.t
I

l''

t

1

-l
I

:*

/

f(x, I

I
i) Frrrd i:he prcbability that (0.2 < X < 0.5 and 0.4 < Y < t).
ii) Find marginal probability function for X.

Grouo B

Define parameter and statistics. Write the difference between point estimation and

interval estimation with suitable examples.

An economist wants to estimate the mean income for the first year of work for college
gr4d-uates who have had the profound wisdom to take a statistics course. How many
such incomes must be found if we want to be 95Yo confident that the sample lnean is
within $500 of the true population mean? Assume that a previous study has reveaied

that for such incomes, o = $6250. I
I

,P

,/
8*rzJ Discuss the errors of Hypothesis testing with suitable exarnple.

b) The life in hours of a battery is lorown to be appioximately normally distributed. A
random sample of 10 batteries has a mean life of 40.5 hours and standard deviation
1.25 hours; Is there evidence to support the claim thatbattery life exceeds 40 hours?

Use cr = 0.05.

g. a/Discuss differences between z-test and t-test. Describe the procedure of test of

-,/ 
-sigrrificance between two population proportions.

b) Ln investigating which of Wo presentations of subject matter to use in a computer-
prograrnmed course, an experinenter randomly choose two groups of 18 students each,

and assigned one $oup to receive presentation I and the second to receive
presentation tr. A short quiz on the presentation wzts given to each group and their
grades recorded. Do the following data indicate that,a difference in the mean quiz
scores (hence a difference in effectiveness of exists for the two methods? [6]

10. a) Distinguish between correlation coefficient and regressio.-n- coefficient and write its
importance in engineering field.

b) An article in the Tappi Journal (March, 1986) presented data on green liquor Na2S

concenffation (in gm/lit) and paper machine production (in tons per day). The data

i6l

(read from a are shown as follows: t6l),
:-|:

i) Fit a simple linear regression model with y = .ryeen liquor
Na2S concentration and x = production

ii) Find the fitted value of y corresponding to x = 91j and the associated residual.

*rf *

Mean Variance
Presentation I 81.7 23'.2
Presentation II 77.2 19.8

x 40 4? 19 46 4 48 46 43

Y 820 830 890 870 890 910 950 960

I
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Subiect: - Probability and Statistics

'/ Candidates are required to give their answers in their own words as i-ar as pracicable.
/ Attempt any Seven questtons selecting Fourfrom Grouo A and Threefrom Grouo B.

,/ Necessaru tqbles are attached herewith.
/ Assume suitable data if necessary.

Group A

1. ./ Discuss the importance and limitation of graphical and diagrammatical representation of data.

j/ Tln" nine measurements that follorv are temperature determinations a[ various location
beneath the surface of the Lake Ontaritr, as reported in Limnology and Oceanography 4.45,
3.9 1, 3.86, 3.93, 3.94, 3.90, 3.80, 3.7 3, 3.69. Compute

i) The sample mean and median of these data values
ii) If a constant C is added to each x in a sarnple, yielding yr = xi + c, how' do the sample

mean and median of the y; related to the mean and median of the x;.

2. A) Explain the following terms in brief.

i) Equally likely events ii) Independent events iii) Mutuaily'exclusive events

Support your answer with suitable example.

b) Suppose that a person who fails in examination is allowed to retake :he examination but
cannot take the examination more than three times. The probability thar a person passes the
exam on the first, second. or third attempt is 0.7, 0.8, or 0.9 respectivell'.

i) what is the probabillry that a person takes the er(:rm t!.,-ice betore passiig it?
:i; :Vhar is the probabiliq.' that a person takes the illam iiree :.:nes befLa:t :rissing it?
rii) What is the probabilitv that a person passes tiris exam?

I a) Drscuss difference behveer Binomial clistriiruti':nand ) +gat:i'e Fin.::::ri Listribution rvith
suirable example.

b) If the probabiliry that a t-iuorescent light has a useful life of at least 500 ::crurs is 0.85, frnd the

. probability that among 20 such iights.

i) l8 will have a useful iife of at least 500 hours.
ii) At least 15 will have a useful life of at ieast 500 hours.
iii) At least two will not have uset'ul life of at least 500 hours.

4. a) Discuss the difference between the discrete and continuous probabiliry distribution. Support
your ansrver by suitable example.

b) A.citv planner claims that}}Yoof all apartment dwellers move &om their apartments $'ithin a

year from the time they first moved in. ln a particular city. 7 apartment drvellers who had
given notice of termination to their landlords are to be interviewed.

tsl

i6l

isl

,r]

i5i'

t6l

t5l

t6l

) ,'/'v

i) If the city planner is correct, what is the probabiliry that 2'of the 7 had lived in the
apartment for less than one year?

ii) \\hat is the probabiliry" that at least 5 had lived in their apartrnent fo. one vear or more'l

Det-rne Normal distnbution and Standard Normal disribution aad discuss rs area properry.

An indusrial engineer has iounC that the standard household iight bulbs produced by a certain
manufacture have a useful life that is normally disuibuted tr*r a mean of 250 hours and a
rariance of2500.

i) What is the probability that a randomly selected bulb from this nroducrion process uill
have a useful life in excess of 300 hours?

ii) \lhat is the probabrliry that a randomly selected buib iiom this pr.:duction process *'ill
have a useful life between 190 and 270 hours?

ir) \\hat is the probability that a ranComly selecled br.rlb ircm this rscucrion process '*iil
heve a userul life not exceeding 260 hours?

t6l

6. ai Deii:re lcir:t probab'iliri. ;r,.ass function and marginai prohnbii!1' rnass lnc:icn 
"r'ilh 

cr:lrn::le. lJ ;

t5l

,

\
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firnctip.n

Jory for 03x<y and 1<y<5

[ 0 otherwise

i) FindtheconstantC- ii) FindP(t Sx<3 3 <y<4)

Grour B

7. a) Explain the ptinciple of maximum likelihood estimation. Find the maximum likelihood
estimator for thc parameter of a Poisson distibution.

p(x;I)=#,0<x<oo

b) In measr:ring the tensile stength of two alloys, strips of the alloys were subjected to tensile
stress and the force (measrued in pountls) at which the strip broke recorded for each strip. The
data are summarized below.

,f(x, y) = I
t'
i

a
I
I

I
I

I

!

4
i

-t
I

I
l

I

t6l

t6l
Allov I Allov 2

Sarnple variance 150.5 160.2
Sample mean 23;72 36,.37

Number 35 35

Use these data to estimate the trne mean difference in tensile strength by finding a point
estimate for (p1 - pz) and calculate the margin of error in estimation.

8. r,,p)-Discuss qpes of error in testing of hypothesis. Describe the test procedure of test of
significance of mean for small sample. t6]

o b) A random sample of 100 recorded deaths in the US during the past year showed an average

life span of 7l.8 years. Assuming a population standard deviation of 8.9 years, does this seem
to indicate that the mean life span today is greater than 70 years? Use a 0.05 level of
significance. t6l

9 . 4,j/I{hrt are the assumptions of t test? Discuss the procedure of test of sign i$canqe of difference' ,' 'a 
'derrveen t.-*o ftg3n5-gliimall sample. . ' .. .-.::t:- :': .' t6]

b) Th! owner of a srnall manufacturing plant is considerrrig a change tn sa.lary' baSe by replacing
an hourly wage stilcture with a per-unir rate. She hopes that such a charrge will increase the

output per worker but has resen'ations about a pcss;iie decrsrsc in qOaiity+rn'*r the per-unit
ptui. fifori.arrivrqgjt-my decision, she forms rd pdiri,6filorkers so'tlat withur eich pair- - 

'..

two work*ihave prodriced about the same number of itemsper day and their work has been '
of comparable quality. From each pair, one worker is randomly selected to be paid as usual

and the other is to be paid on a per-unit basis. kr addition to the number of iteirs produced, a
' cumulative quality score for the items produced is kept for each worker. The quality scores

follow: (A high score is indicative of t6l

Do these data indicarc that the avcrage quallty for the per-r.rrit production is significantly
lower than that based on an hourly wage?

10. a/Explain cledy why tbcre are r:sually two Iines of regression. Point out the casc when there is

-/ only one line of regression existing. t61

b) Ttrc following data pertain to rcsistance (otrms) and thc Bihft timc (min) of certain

,: 
- ovcrloaded 1i5i5lsp; :.:: :::

Resistance 33 47 34 31 48 34

iailure tirne 32 20 45 35 22 '46 28 26 7l 46

Compurc the sknple correlation coefficient.

I

t6I

I
I

I

aA

ai

:

t

I

I

tl*t
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9
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75
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Pass Marks 32
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Subject: - Instrumentation lI (8x602)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
/ The figrgs in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. gyrtow do you select a microprocessor or a microcontroller for your project?

U}ixptain the block diagram of a microprocessor based instrumentation system. What are
J th" basic features of a microproc€ssor based instrumentation systern?

2. dfifb a short note on PCI Bus.
,/

bf{nterface a keybqard and a printer in mode l. Port A is designed as input for keyboard

- with intemrpt VO port B is designed as output fur printer with status check I/O. Draw the
mapping circuitan*writethecontrol word and address map.

3. [a\Desien a cable ttat has a USB connector at one end and an RS422 connector at the other

* WA."e'ssume the USB is connected to a laptop and the RS-422 connector is attached to a\v printer. Your design should include the following:

D Technical narnes of the pins and wires involved in the desiglr.
ii) lntermediate chips to maintain voltage uniformity between the two standards.

iii) Neat and labeled sketch of the wiring between the two standards.

What is a USB interface chip? Why are they required? Compare and contrast USB device
interface chips and USB host interface chips. t4l

4. a/Ca)culate the values of the LSB, MSB, resolution-and ftrll-seal+output for an 8-bit DAC
\/ for the 0 to lOV range.

./
b)4lorv can you design a DAC with 12 bit resolution rvith the 8085 microprocessor having I

V bits data lines? Explain with suitable block rliagram.

5. e#,j;i are the essential components of data acquisition sysrem? Explain with the help of
diagram. t4l

p)Ey{lain Bluetooth network topotogy in brief. What are the advanta-ees of Btuetooth
\-/PPIications?

6. 
"y{tt 

utare the characteristjcs of a safety ground?

$rd"""riAe different types of noise coupling mechanisrn in brief. How do you check their
L-l predominance in the circujt?

t4l

t21

t3l

tsI

121

t6l

t6I

t21

t6l

I4l



i.:I i

f\-
Z. U/aata logger receives signals from a Bluetooth scatternet. The scittemet consisti of three

piconets and within each piconet there are four bluetooth devices. The piconets
communicate within themselves and amongst each other using the master/slave protocol. [l0J

{Describe an analog transmission mechanism to capture the btue tooth signals by the
' Aata logger. Draw a complete system block diagram.

S/ Dgscribe the mater/slave protocol that is present in blue tooth piconets and scatternets

e).-frraw the scattemet topology depicting the scencrio maintained in the question. Make
sure you adhere to the rules of the masters/slave protocol.

8. a)r{hile desjgning an electronic instrument you should group circuis according to theirv characteristics to maintain the correct operation of each circuit. What are the
considerations during grouping components and circuits and what is the impact of such
grouping? t4J

t2lare the factors that derive reliabilit-v of an electronic system?

Compare and contrast the three traditional models of software development with respect to
their strengths and weaknesses. Propose a fourth software development model that
ouperforms the classical rnethods and justify your choice in terrns of reliability,
maintainability, flexibility, portability and reusability. t4l

,l}.pfuw the complete block diagram of industrial process control systern involved in your case
L/ shtdy-€xplain wlry you-wantJojmplement-this csntr+l syst€rn cver exis6ng.on+ir+temrsof

cost, manpower and plant automation. What problems you might face after implementating
this control system. tlz)

:l
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tll

t3I

t21

t21

t3I

t7l

2069 Chaitra

Subject: - Instrumentation lI (EX602)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigures in the margin tndicate Full Marks,
{ Assume suitable data if necessary.

l.-.E$lain briefly the concept of DMA) Draw circuit Diagram of an interfacing circuitr- containing 4 KB ROM and 8 KB RAM. Assuming Base address in 4000H. You also need
to draw write and read cycle timing diagram. .-,

2. In a microprocessor based system, an 82554 PPI card is used to iriterface a keyboard and
a printer to the processor. The 8255A PPI is interfaced with the 8085 microprocessor in
the system such that the base address of 8255 A PPI is 4044H.

a) What are the addresses captured by the card?

b) Draw the complete interfacing circuit of 82554 PPI with 8085 microprocessor for the- given system.

c) If the printer is interfaced to port A and the keyboard is interfaced to port B of the PPI' generate the control word to initialize the 8255A PPI with proper explanations. Both
printer and keyboard'use 8-bit paallel data transfer with handshtking.

d) Derive the control^word to enable intemrpt request to the microprocessor by port A of
8255A PPI in above system, with proper explanations.

\LpYcompare the USB standards: USB 1.1 and USB 2.0

.p4escribe simplex, half duplex and full duplex operation.using RS-232 port.

$/What are types of errors present in a A/D or D/A converters? With necessary diagram'
explain the interfacing a ADC using intemrpt.

5.et Explain different network topologies of Bluetooth device with appropriate diagrams.

D/W}rttis a data logger? Explain the desirable characteristics for adatalogger.

[2+61

[3+s]

t4l
[1+3]

t3l

v
Explain different types of Noise coupling Mechanism with concept of Pseudo

impedanee t6I

What are the reasons for using low power? Mention the guidelines to be considered for
low power design. [2+41

8. A careful circuit layout not only makes the production of circuit boards easier but also
makes them less'error prone. What rules does a'designer have to follow while routing
signal tracks in PCBs in order to avoid the effects of impedance mismatch and crosstalk? [3+3]

,g//lVhat is fault tolerance in softrnrare? What do you mean by roll-back recovery and roll-\-/ forward recovery? Explain different types of bugs in softrarare. 12+2+41

6.

are the types of Microprocessor based system used in instrumentation system?
it makes more benefits in industry?

detail about different processing plant which you have studied in case study.
Also draw
system.

the block diagram for further improvement of these all plant and overall

10.

b)

*!f*

tel
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{ Candidates are required to give their answers in their own words as far as practicable.
/ Altempt All questions.
{ T'ltefigures in the margin indicate Full Marks.
{ Assume suitable data ifnecessary.

!--dfferentiate Random and Raster display technology. t4I

Z/Co p* between DDA and Biesenham's line drawing algorithm. Derive and write mid-< 
4ointalgorithm to draw ellipse. [0],/

-r'. The reflection along the line y: x is equivalent to the reflection along the X-axis followed by
counter clock wiserotation by cr (alpha) Degree. Find the angle cr,. [0]

. fiAt"rotation matrix in cloc(wise direction with respect to x-oris,'y-axis and z-axis. Rotate
''/- the object (0, 0, 0), (2,3,0y, (5, 0, 4) about the rotation a:ris y:4. t3_*7I

5. Write down properties of Bezier curve. Find equation of Bezier curve whose control points
are P0(2,6), P1(6,8) andP2(9,12). Also fiir(co'ordinate of point at u = 0.8. tlql

6.-rExplain boundary representation techniqr. tolbpr"sent the 3D object with suitable example.
L/ I/row can you find the spatial orientation of a surface? [8+2]

z-buffer algorithm along with necessary steps needed to calculate the depth. What is

tt0I
7

Define the terms:

i) Ambient light
ii) Lambert cosine law
iii) Diffrrse reflection
iv) Specular reflection

Also find eduation for intensity of point'by using Phong illumination

*ryat 
is openGl? Explain callback function.

ttol

moddl.

t4*1

***

!
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{ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt 4ll questions.
r' Tlte/igures in the margin indicate Eull Marlss.
{ Assume suitable data if necessary.

l. How muchtime is spent scanning across each raw of pixels during screen refresh on a
raster system with resolution 1024x768 and a refresh rate of 60 frames per second? l4l

2. Mention the disadvantages of DDA method. Write the complete Bresenham's line
drawing algorithm and using midpoint circle drawing algorithm calculate the co-ordinate
on the first quadrant of a circle having radius 6 and centre (20,10) 12+4+41

3. State tlre conditions of point clipping. Perform clipping operation for the following using
Liang Barskey line clipping algotithm: 12+61

Clipping window: (Xmin, Ymin) = (2,5) and (Xmin, Ymin): (35,50)

Line: (x1, yl) = (-2,2) and(x2,y2): (45,40)

4. Define window and view port. Describe three dimension windows to view port
transformation with matrix representation for each step. Derive oblique projection matrix
with necessary assumptions. [l+4+5]

5. Define Hermite Interpolation in defining a curve. Use it to find the blending function of a
parametric cubic curve in 2D graphics. 12+61

6. Describe polygon, Vertex and Edge table of polygon. How these terms are important in
computer graphics. t8l

7. Describe z-buffer method for visible surface detection in detail. State its limitation and

recommended method that addresses it. [7+3]

8. Calculate the total intensity using phone secular reflection model by considering all type
'of light sources. t8]

9. Compare and Contract between Gouraud and Phong Shading Model. t8I

10. Write short notes on: [3x21

a) Call back function

b) Open GL
tt *!t
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'/ Auempt All questions.
/ All questions carry equal marks.
,/ Assume suitable data if necessary.

.l7Devise Bresenham's decision parameters for a staight line with negative slope with
lml < 1, applyng left to right sampling. Assume that the line is in first quadrant.

-/ Caluiate all the pixels of a circle with radius: l0 and center at (50, 50) in the first octant
sta(ing from (50, 60) proceeding to positive x axis direction.
/'

{,.{astrty with necessary matrix operations that the two successive rotations in 2-D is
additive.

44 2 units length cube with a diagonal'passing through (0,0,0) and (2,2,2) is spinning\'/ about an axis.parallel to z-aris with angle 180 degree. Obtain the matrix involyed for the
operation.

5. )erlrve appropriate mathematical relation to transform 2-D scene (points) in world
,-/ window to normalized view window.

{Mention different types of projections. Derive oblique.projection matrix with necessary
\/rr

assumptrons.

,3/Oi""uss Phong Illumination model with distance consideration.

g,/Wnte short notes on:

4)ZB ackface D etection Algorithm
b) Ftat Panel Display

**!F

'$
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/ Assume suitable data if necessary.

1. What is comput€r graphics? Write its applications?

2. Calculate the intemrediate pixel positions of a line with end points (55,22) and (49,14)

and plot it graph.

3. Convert these homogenous points to Cartesian coordinates (8,4,2') and (12, 6, 3).

4. Obtain the oblique and perspective projection of the coordinate position (x, y, z) on the
view plane with necessary derivations.

5. Derive the composite transformation matrix for reflection about the line y = mx + b.

6. How is z-buffer method used to make closer objects display in front of farther ones?

Explain with its algorithm.

7. Using scan-line method identiff the visible portions of surfaces for pixel positions along

the scan lines 1, 2 and3. Assume surface Sr is closer to the view plane. The dashed lines

indicate the boundaries ofhidden surfaces.

Yv Surface 1 (Sr) Surface 2 (S)

Scan Line I

Scan Line 2

Scan Line 3

Xv

8. How transparency effects are implemented for identifying visible portions of surfaces in

computer graphics?

9. Obtain the end points of a line that connects Pr(0,120) and P2(130,5) after cohen-

sutherland clipping. The clip window has the following parilmeters. xo)min = 0 yro-in = 0

xctnrax = 150 yro,*,, = 100.

10. Assume that you have an algorithm that can fill 3-D triangles with a constant color.

Explain what'additionat information and additions to the algorithm are required to

Gouraud shade the triangles.

11. Explain phong model for specular reflection with equations.

12. Write short notes on: (anY four)

12+4)

[4+6]

t6l

t4l

t8l

121

t6l

l4l

u0l

l8l

t6l

l2.5x4l

a) Raster and Vector DisplaY
c) Prograur Debuggng Techniques
e) Aliasing Effect

b) Graphical Languages
d) 2DRotation

{.tt*
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\- Candidates are required to give their answers in their own words as far as pmcticable.
AUempt Alt questions. - i

T'he/igures in the margin indicate Fult Maiks.
Assume Suitable data if necessary. 

i

l) a) It is possible to design a color CRT that uses a bingle electron gun and does not have a shadow masl<.
Thesinglebearnisfurnedonandoffattlreappropriatetimestoexcitethedesiredphosphors.Why.
such a CRT be more difficult to design, as compared to the shadow-mask CRT? t4]

p) What is antialiasing,and how does it help to reduce ttre apparent jagginess of a straight line? t4l

c) How does the drift due to cumulative enor build up vary as a function of the length of the line and as

a function of the precision of m? L4J

2) 
?)Discirss 

the considrlrations in plotting a straight line. , ,., rt t4I

6) Drdw a line r.rsing Bresenham's line drawing algorithm joining segment A (-3, 3) and B(5, :2). tl0]

3) a) Describe the 2D transfonnation matrix that shears.the rmit square centered at the origin as ihdu,n on
, '' flrelefttotheparallelogramontherightoffigurebelow.Showyourwork. ; t6]

I

1

P3 P2

b) A tiangle in objdct coordinates is represented by the following three points, where each point has ttrq
format: (x,y,z)i P0= (1, 5, l0), Pl= (3,21, l0), P2= (5, -5, l0). Find a combination of tansformations
that rvill represent the tiangle by the following points in world coordinates: P0'= (-1, 6, l3), Pl'- (3,
14, l3), P2'= 1I, l, l3). Write the transformation as a series of rnatrix multiplications in the correct
order., Il0I

4) a) Sketch a block diagram of the transformationi involved in fansforming a point from world
' ., coordinates to the device coordinates. Label the intermediate coordinate frames. t4l,(
. /b) Explain how the surface normai vector can be use.J as the basis of a simple hidden surface removal

, algorithmi ln what circumstances will sugh algorithms fail? t4l

5) ,a) A tiangle has vertices P0= (-1, 6, l3), Pl= (3, 14, 13) and P2= (7, I, l3). Calculate its vertices after
orthographic projdction if the projection plane, zv= -3. t4l

/ P, =(1 ,1 )

Pf,-

P2

ts



,&fr*ts*

b) A hiangle has yertices P0= (-1, 6, 13), Pl 3) and,P2= (7, I, 13). Calculate

.plane, rc -3.

= (3, 14, I
projection
' ;,:

coordinates if the perspective projectlon has reference point at (1, l,-4),and

6) a) Light a friangle
i

using the Phong Illpmination model.
P2 = (0, 2, l), P3 = (0, 0, l). ka = 0r7, kdiff = 0.9, kspec

the projected
the projection

ll0l

'q.*
I
---

)

I

I

Fl = (1, 1, l), = 0.6,q = 10,

= (1, 1,5)
= 0.5

-l
I

1White point
light
light

b) The scene below consists of: a sphere ofradius p2
1); a parallel (directionaD light L: (0,-1, 0) with Id
Assume there are no other light-sources

ll.

rivhite ambient intensrty = 0.1, White

?/''k- ar&/

:**:ff',:,ru;tr)
point

Viewer poiition = (1,2,5)
What's the intensity at the cenfioid of the P= (0.333, l, l)? lrl)L

at origin with kd = (l', 0, 0) and ks = (1,'1, ,

Is = (1, 1, I); arrd "'icwing position at (;3, 
_l_, 

01.

[2x3]

I

+

i. At what point (coordinates) on the sphere will Viewing position get ma:rimhl specular
reflection (white dot)? Give reason.

At what point (coordinates) on the sphere will viewing position get maximal diffuse
'. 
illumination (red dou? uivereason. 

- I ,'-' --.: ---* -'.: --'"*-:-**;--
I

r(, \t,i
I

n

t,

Vicr ing
V

t,
V

l4rrr
G3,

(0 0,0)

t



ri 36 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Shrawan

Exam. Back
Level BE Full Marks 80

Programme BEX, BCT i Pass Marks 32

Year / Part m/II Time 3 hrs.

Subject; - Com0uter Graphics

'/ Candiiates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.

'/ Thefigures in the margin tndicate Full Marks.
'/ Assume suitable data if necessdry.

t. Define computer graphics? Briefly describe the history of computer graphics. Explain
how computer graphics finds its application in different field. [2+3+5]

2. Explain how raster-scan system and random-scan system work? What are the advantages
of raster-scan system over the random-scan system? L6+21

3. The vertices of a triangle are given to be A(8,7), B(10,6) and C(8,4) [10]

a) Translate the triangle so that the vertex A is at (1,9).
b) For the translated triangle in 3(a), get the vertices of the reflected image of the

triangle, the axis of reflection being y: x t 3.

e c) For the reflected image of the triangle computed in 3(b), rotate it 45o clockwise about
point (2,2).

d) Taking x-direction shearing factor sh* : 0.5, perform the x-direction shear relative to
yrer: 1, for the rotated triangle computed in 3(c).

4. Write down the algorithm to draw an ellipse in raster conversion system along with the
necessaryderivation ofthe equation. ' [10]

5. Explain how can you identify the visible surface using scanline method? Explain in detail.
Discuss the limitation of back-face (or plane equation) method of identifying visible
surface. [7+3]

6. Describe how Normal Vector Interpolation technique can be used in rendering a realistic
3D object. Compare the performance of this method with Intensity Interpolation method.
What are the assumptions that should be valid for an accurate rendering using flat shading
method? 16+2+21

7. Define diffuse reflection and specular reflection. Derive the equation of basic illumination
model consisting of ambienf light, diffuse reflection and specular reflection for multiple
light sources. Consider the intensity attenuation factor as well. [2+8]

8. Write short notes on (any four): [3xa]

a) Perspective Projection
b) Program Debugging Techniques
c) Open Graphics Language
d) Project Repott
e) Fluorescence and Phosphorescence

0 3D Shearing

,.*{.
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36 TRIBHWAN I'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2063 Kartik

Exam. ReeularlBack
Level BE Fult Marks 80

Plogramme Pass Marks 32

Year / Part m/il Time 3 hrs.

r' Candidates are required to give their answeqs in their own words as far as practicable.
/ Aaempt All questtons.

'/ Thefigures tn the margin indicate Full Marks. ' '

/ Assume suitable data if iecessary. I

I

I

I

l

I

I

t-
i

I

i

1. Explain the purpose of computer graphics? Write down some of the applications where
the computer graphics is uspd. ' [5+5]

2. What are the basic concepts of Bresenham line drawing algorithm? Write its algorithm"
What are the advantages of Bresenham line drawing algorithm over digital differential
analyzer line drawing? 12+4+41

* l. Digitize the octant of a circle with radius r:7 and cenhe (20, 30). [10]

4. What do you understand by homogeneoub co'ordihate system? Explain the transformation
matrix between two co-ordinate system from X'Y' to XY or vice versa as follows. [4+6]

I

Y

x'
Y'

Yo

x
Xo

5. What are the data requirements in polygon surface representation? Explain vertex, edge

and surface table using a suitable example. What are the guidelines to generate error free

[3+4+3]table.

6. What do you understand by object-space and image space methods for visible surface

detection atgorithm? Explain the z-buffer method and write its algorithm [4+6]

7. Explain the term illumination model. Explain the illumination model for t2+4x2)

a) Difftrse Reflection 
!

b) Specular Reflection

8. Write down the short notes on any four: l2'5xa)

a) Raster Display Architecture I

b) Modelling Co-ordinates and World Co-ordinates
c) Graphics Software
d) Program Debugging Techniques
e) Projection Methods

0 Project Development
!f **

0

I

l
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Level B.E. FuIl Marks 80

Programme BEX BCT Pass I\fiarks 32

Year / Part u/tr Time 3 hrs.

Subiect: - Computer Graphics

/ Candidates are required to give their onswers in their oum words as far as practicable.
/ Attempt All questtow.
'/ Thefigures in the margtn tndicate Full Marks.y' Assume suttable data if necesstry.

1. a) What do you understand by computer graphics? Explain different fields of computer
graphics?

b) Explain the principle of operation of following devices: (a) mouse (b) light pen.

2. What are the drawbacks of scan conversion line drawing algorithm? How it can be

_ sliminated? Explain in detail.

3. What do you understand by projection? Explain about the parallel projections and derive

. the conditions for the obliqne projection.

4. Hor,.'many ways can w.e remove hidden surface? Explain any one method in detail.

5. a) How can you render srirface r:sing Phong shading? Differentiate between Phong
shading and Gor:raud shading. .-

b) Discuss the following transformation:

i) 3D Shear
ii) 3D Rotation
iii) 2D Reflection

rF* +

l4l
l8l

u6l

t16l

[16]

l10l

[10]

E

I
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36 IRIBI{UVAN IJNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2C62 Bhadra

Eram. Resrrler / Back

Lcrrel BE FulI Marks 80

Programme BEX, BCT Pass l\tlarks 32

Year /Part m/u Time 3 hrs.

Subiect: Graohics

{ Candidates are required to give their answers in their own words as'far as practicable.
r' Attempt All questions.
r' TheJigures in the margin indicate Fall Molcs.
{ Assume suitable data if necessary.

l. Differentiate between image processing and computer graphics with orample. Explain the

application of computer graphics.

2. Explainthe vector display technology wittr its advantages and disadvantages.

3. Digitize the line with endpoints (20, I0) and (30, 18) with Bresenham line drawing
algorithm.

4. Explain the midpoint circle drawing algorithm in detail.

5. After rotating a tiangte with vertex A(0, 0), B(1, 7) and C(9, 2) in 60 degree

anticlockwise about point (10, l0), what will be the new vertex values?

6. Derive the view port mapping coordinates provided window coordinates, in detail.

7. What do you understand by projection? Derive the equation for oblique parallel

projection.

8. Explain the phong model for specular reflection with equations.

g. Write short notes on:

a) Graphical Languages
b) Project Development Cycle

***

-
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teI

teI

teI

teI

teI

teI
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/ BackExam.

Pasc Marks a.n

Level

Programme DEX, BCT

Year /

Snbject: - Cornputer Graphics

{ Canditlates are required to give theil answers in their own wotds as far as practicable.'{ Auempl All cluestiorts.
I Thefigo'es tn the margin inclicate Full fiIorks.
,/ Assume suitable data if necc.rrd,,J.'.

l.Jl' Explain about the application of computer graphics.

$zhtplain the following terms :

0 Fluoregccncc

, iii) Persistencc

- tO Crttical Fusion Frequerrcy

'€Zftow canyou utilize the symmetric ptoperty while drawing a circle? Explain the midpoint
circle-drawing algorithm along with the necessary derivatione.

t4l

t8I

t16l

u0I

tl0l

s/1lYhat do you undershnd by projection? Explain about the perspective projections with
,*/ dcrirations

--{ Explain any one of the image space method usecl in runoving hiclden aurfaces in cletail.

tl6l
t16l

5. a) Explain Crouraud shading metlrod and state why il is also called intensiry interpolation
method? Explaih with derivation.

b) Explain the two-dimensional viewing hansformation in detail.

***
E
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Year / Part m/tr Tlme 3 hrs.
L

- l.l .'"r
't

a

7

,. ii
Subject: - Computer Graphics

{ Candidates are required to give their answers in thcir orvn words as far as practicable.
r' Auempt All questions.
{ TheJigures in the margin tndicate Full Mglcs.
/ Assume suitable data if necessary.

l. a) Horv can you assign Intensity Level to the CRT? Explain with suitable
equation and graph. 6

b) Explain the following input devices used in the Computer Graphics: 6
r) Keyboard
ii) Mouse

E

2. Discuss the following transfomation:
a) 3D Translation
b) 2D Translation
c) 3D Shear
d) 2D Rotation

).

l6

3. How color can be generated in the color CRT? Explain Prccesion in Line tpe of
color CRT used in the computer graphics. 16

4. Explain in detail :rbout Mid Point Ellipse Drarving Algorithm. 16:il

I

a) Horv curved surface can be generated using Bezier Curve?
b) Horv crn you render surface using Gouraud Shading?

10
10
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Subjea: - Compuer Graphics

{ Candi&tes are required to give their answers in ttreir own words as far as practicable.
{ Attempt All questtons.
{ The /igarus in the margin indicate Full Msk*
/ Assume saitabb data if necessant.

1. a) Bricfly describc low computer graphics finds its applications in different fields of
cnginccring.

b) W-rito down thc block diagrams of vcctor ond rastcr graphics display architccturc
and describe thE major functions of erch block.

7. a) Dcfine pcrsistcnce, crirical fision &lquency re&esh rete, rssolution, fluorescencB
and phosphorercence ot'a monitor.

t5I

tiol

l' {r.
(

'It

I* .r.
.+
.,I'
;if
rl

;l

$rl

l{
;l

'tlii. 5.
.,I,,
:i[.:

]8,.,t-
lt,
,TV'r,
il,

.t ' 6..
,1,.

'il,

]t
il

il.
i]

it
{
it

rl

il

dt

ir
it .

"lt

it

,'il

t5l

b) Describc tho working principlcs of diffcrcnr nmes of tablct input dcvicc. t5l

W'risc down thc midpoint algorirhm rc draw an octant of an cllipsc atcng wirh
necessarT derivatioru. t+-51

a) Describe the following ransformrtions with th€r matrix representation: [-t -3]

r) 2D fxed point scaling
ii) 2D shcar
iii) 3D rotation

b) I&'hat are different steps of 2D window to r"iew port rranstbrrnaticn? Describe
with matrix rcprcssnrilion at cach stcp. t6I

a) Erplafl how a 3D objcct is rcprcsentcd rsing polrygon surfacc mcttrod? What
major considerations are required to avoid erors in this metlrod? [5+3]

b) Desffibe how norrral vector interpolation techniqui iu, ti uilCa in renderin! a
rsalistic 3D-objcct? t8I

What arc thc two slasses of visiblc surfaoe dctcction tcchniqucs? Discrss ttrc scan-
line method of ttsiblc surfacc detection along with its aleorithm. [2+4+4]

Irs
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TNSTITUTE OF ENGINEERII'.IG
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Subject: - Advanced Electronics (EX60I)
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*
:

I

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ Thefigures in the margin indicate Full Marks.
/ As.sume suitable data f necessary.

y'Wnat are the basic rquirement for current r.nirror circuit? Why output current of simple
current mirror circuit not being exactly equal to the input reference current? Determine the

emitter resistance, Rs for wilder current source which supplies l0 pA from a reference of
cunent of I mA. [2+2+31

zr/rneop amp in the given figure has slew rate of 0.5 V/pS. The input signals are as foHows: [4+3]

t'.

330 KO
Vr =.0lsinl06t
V2 =.05 sin (350 x I03)t
Vr= .l sin (2O0 x 103)t
Vr = .l sin (50 x I03)t

Vin

l0 Ko
Vo

L
Deprmine whether the output will get distorted due to slew rate limitation? Find the new

fue of feedback resistor such that none of the signal gets distorted.

s/ Discuss noise in operational amplifier circuits with necessary diagrarn and suggest the
measures to be taken to minimize the interval noise. t71

;i( Draw a circuit diagram for 5 bit R-2R (voltage tyle) DAC. If the reference voltage for the
' DAC is lV, the binary input is l0l10, find the output voltage. 14+21

-J--{raw the block diagram of Dual-slope type ADC and explain about its working principle
with necessary diagram. Explain briefly about integral linearity of the DAC. [6+2]

6.)hat are the advantages of 3 op-amp (lsolation Amplifier). IA over l-op amp and 2 op-amp

{ Ut List out the application of Isolation amplifier. Explain the block diagram of
electromagnetically coupled isolation amplifier. [2+2+3]

f* .+
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7- fin he relationship of input and output voltage in the following figurO.

R

q

is an inverter? Explain the Buck switching regulator with required neessary diagram
waveforms.

V1

t4l

[2+s]

[3+3]

R

Y2

Write short notes on:

a) Application of Log and Antilog Amplifier

b) SMPS

,* *rt

Vo

-L{ 'i
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I
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l
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Programme BEX Pess Marks 32
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Subject: - Advanced Electronics (D{601)

r' Candidates are required to give their answers in their own words as far as practicable.
{ AttemptALquestions.
{ TheJigures tn the margin indicate Full Marks.y' Assume suitable data if necessary.

l. What are the essential condition for a current mirror circuit to work? Derive an expression
for an output resistance of widlar current source. t2+51

2. Define slew Rate of an operational amplifier. The inverting op-amp with Rf = 330 KCI
and Rl : l0 KO has a slew rate of 0.5 v/prs with input signal equal to 0.lsin (20000ft).
Determine whether the output will be distorted due to slew rate limitation, if so find
remedy. [2+57

3. What is input offset voltage and input offset current of an operational amplifier? Find the
output resistance of closed loop op-amp. [2+5]

4. What are the advantages of R-2R type DAC? Derive the expression for output voltage in
inverted R-2R fype DAC. [2+5]

5. Explain thJ working principle of a dual slope ADC and prove that its output is
independent of RC time constant.Justiff that the converter is inherently noise immune. [4+3]

6. Explain the operation of Electomagnetic Coupled Isolation amplifier. Certain
Instumentation amplifier has a gain of 40dB and CMRR of 90dB. It is used in a noisy
environment in which the signal has a level of 35 mV and common mode noise level of
150 mV. Determine common mode gain, signal output and noise output. [4+3]

7. Derive the fransfer function for Log amplifier using matched transistor. t5l

8. What do you understand by four-quadrant multiplier? Draw the circuit diagram and
derive expression for its output voltage. 12+51

9. Can two complementary BJTs be used to make SCR? Explain about turning OFF of SCR. 12+57

10. Classi$ chopper on the basis of power flow. Explain the principle of step-up converter

[2+s]with resistive load.

11. A buck regulator has an input voltage of Vs = l4v the required output voltage is Va = 6v
at R = 500s) and peak to peak output voltage ripple is 15mv ttre switching frequency is
limited to 20Y:112. If the peak to peak ripple current of the inductor is [imited to 0.7A
detennine: (a) the duty cycle O) Filter inductance L (c) Filter capacitance C and
(d) critical values of L:and C. ll+2+2+21

12. Discuss an ac analysis of differential amplifier with necessary diagrams and mathematical

tsl
*+*
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{ Attempt All questions.
{ Thefigpres tn tlu margin indieate Full Maiks.
{ Assume suitable dataifwcesiary.

1. What are the reasons for the output current of a simple cunent mirror not being exactly
equal to the refere,nce currmt? Show that the voltage gain of a differential aniplifier with
active load is doubled compared to that with passive load (Rs). [2+5]

2. Show the effect of input bias current in op-amp circuit . Derive the expression fo,r closed

[4+3]Ioop output impedance of inverting op-amp configuration.

3. The inverting opamp configuration has a feedback resistance of 470 Kf,) and an input
.resistance of 10 KO. Ifthe input sig"d is 0.1 sin (200000t), determine whether the output
wiil be distort€d due to slew rate limitation of opamp. If so, find a remedy. The opamp

. has a slew rate of 0.5V/ps. tT
4. Draw circuit for 4-bit inverted R-2R ladder network qrpe DAC. Find exprression for

output voltage and explain uihy an inverted R-2R ladder DAC is better than R-2R ladder
DAC. l2+4+tl

5. Explain the working principle of dual slope integrating type ADC with ne,oessary

diagrams. Why is the output of quad slope ADC more accurate than that of dual slope

[s+2]ADC?

6. List out the practical characteristics of instrumentation amplifier. What are the advantages
of 3 op-amp instrumentation anrplifier over one opamp and trruo op-arnp instrurnentation
amplifiers? Explain the operation of optically coupled isolation amplifier. [2+2+37

7. Forthe circuit shown in figure below, find the expression forthe output voltage (Vo). 141

%

vnrJ

Ve

f.
.:,rF l

Rrc



8. How can you find the RMS value of a sinusoidal signal using log and antilog amplifiers?
Explain with necessary derivations and circuit diagrams. tT

9. Describe the operation of thyistor using two i.nsistor models and ilhstate its
characteristic curve fordiffering gate current values. [4+3]

10. What are choppers? Explain the working principle of single phase, full bridge inverter
with necessary circuits and waveforms 12+51

1 I . The Buck-Boost regulator has input voltage Vs = I 5V, duty cycle K : 40o/o and switching
frequency of 20 KIIz. The inductance L : l2A pH, filter capacitance, C = 200 pF and
average load current Ia = 1.25 A. Detennine (r) the average output voltage (ii) peak to
peak output ripple voltage and (iii) peak to peak output ripple current. t2+2+31

12. What is the advantage of BJT log amplifier over diode log amplifier? List out the

u+21applications of log-antilog arrplifrer.

13. Eaplain the principle of biasing circuit in IC design. t3I
!t*:t ls

E
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r' Auempt&lquestions.
/ Thefrgwes in the margin indicate Full Marhs.
{ Assume suitable data if necessary.

1. What are the essential conditions for a current mirror to work? Derive an expression for
an output resistance of Widlar Current Source.

2. Define Slew Rate of an operational amplifier. An amplifier has a bandwidth of 2fJlrGlz
and closed loop gain of 20. Find the maximum peak input signal that can be applied to
obtain undistorted sine wave output. Assume SR = lVlps.

3. Explain the effect of positive and negative input bias current on dutput voltage of an
op-amp and suggest methods of reduction.

4. Derive the expression for output voltage in inverted R-2R ladder type Digital to Analog
Converter (DAC). What are the advantages of R-2R type DAC?

5. Explain the operation principle of count up/down and tracking type ADC with necessary
diagram.

6. Find the expression for output voltage of three op-amp instrumenlation amplifier. Also,
explain how it rejects commol mode signal.

7. Find expression of output voltage for the circuit shown in figure below- (Qr and Qz are
matched transistors).

+
Vr

[2+5]

[2+sl

171

[s+2]

17)

[s+2]

t4l

Rr
R

vo+ R Rz

+ -LVx

_l_
P
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- qt produces output voltage % =fll".v, using Log and Antiloge e 
tYrJ

8. Design a circuit that produces output vc

\ ,./
amplifiers, where cPl and V*, Vy and V, are analog input voltages. (Hint: ln(x) : a
ln(x)) ' t7I

9. The gate current in a SCR half wave rectifier is adjusted to l.25mA and the forward.
break-down voltage of SCR corresponding to this gate current is 110V. The applied
yoltage is 220V, the load resistance is 150O and holding current is zero. Detemrine: 

'12+I+2+21

a) Firing angle
b) Conduction angle
c) Average output voltage
d) Averagecurrent

10. Classify chopper. Explain principle of sepdown chopper with RL load. [2+5]

11. Explain the working principle of Boost Regulator with necessary circuit and expressions. Vl
12. Write short notes on: [3+3]

a) Differeutial rt:rplifier
b) Applications of log-antilog amplifier

1
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{ Candidates are require#b give their answers in their own words as far as practicable.
{ AttemptAll quefrions.
,/ Thefigures in the margin tndicate Futl Marhs.
{ Assume suitable data if necessary.

/-
lr..What are the major differences between computer architecture and computer organization?

./ What does the width of data bus and address bus represent in a system? Why is bus hierarchy

12+2+27

CPU. Describe the operation of LD (load)
syntax. [6+41

What are the different types of instructions? How can you perform a = (A+B1 x (C+D)
operation by using zero, one, two and three address instruction format. Assume A, B, Co D, X
are memory address. [3+5]

Explain

--{'frnat4 block
is address sequencing? Explain the seleetion of address for cbnffol memory with its
diagram. 13+71

the Arithmetic pipeline and instruction pipeline with example. tl0I
the flowchart for floating point Division. t4I

multiplication algorithm.
a booth multiplication alsorithp-hard-ware. Multiply 5 and -6 using booth

14+41

affixplain cache organization. Explain the cache mapping techniques with example. L4+61

the role of I/O interface in a computer system. Describe the drawbacks of
programmed UO and intemrpt driven VO and explain how DMA overcomes their drawbacks.[4+6]

oan multiprocessor be classified according to their memory organization? Explain. t4l
+'f *

9
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Exem. Ittgtt l:t t'

LeVel BE tr'ull Marks trff)

Programme BEX, BCT Pasc llfiarks 32

Yeer / Part Iu/I Time 3 hrs.

Subject: - Computer Organization and Architecture Gr6B)
r' Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt All questions.
{ T'heligures in the margin indicate Full Marhs.
{ Assume suitable data tf necessary.

1. Explain the interconnection of CPU with Memory and UO devices along with differcnt
operations over them.

2. Write down the Y : A/B+(CxD) + F(IVG) equation in three address, two address, one
address and zero address instnrction.

3. Mention the different types of addressing modes. Compare each of them with algorithm
as well as advantages and disadvantages.

4. Differentiate between hardwired and micro-programmed contol unit. How does a
sequencing logic work in micro-programmed control unit to execute a micro-program?

5. Explain the arithmetic prpeline and insfiuction pipeline with example.

6. Explainthe non-restoring division along with its algorithm, flowchart and example.

7. Exptain the Booth algorithm and multiply Y = 8x9 using Booth algorithms.

8. Mention the characteristics of computer memory. Differentiate between associative
rnappings and set associative mapping with example.

9. How does DMA overcome the problems of programmed I/O and intemrpt-driven VO
techniques? Explain.

10. Why IOP is use in VO organization? Explain.

11. Explain the characteristics of multiprocessors.

+*+

[3+3]

t10I

t4+6I

[3+s]

t5l

tsI

t4l

t8I

t10I

tEI

t6I
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INSTITUTE OF ENGINEERING
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2070 Ashad

Exam. Nor llacli (2(Xr(r ct L:ttct'llrrtch)
Level BE FuIl Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part ru/I Time 3 hrs.

Suhject: - Computer Organization and Architecture Gf6B)
{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Thefigures in the margin indicate Fult Malks.y' Assume suitable data if necessary.

l. What is performance balance and why is it required? Explain different elements of bus
design. t6l

2. Define the addressing mode and explain the different types of addressing modes with
example. [10]

3. What are the stages of ALU design? Explain with the example of 2-bit ALU performing
addition, subtraction, OR and XOR. t8I

4. What are the differences between hardwired implementation and micro-programmed

5. What is instruction hazard in pipeline? What is the four segment instruction pipeline?
Explain with example. [2+8]

6. How division operation can be performed? Explain with its hardware implementation. t10I

7. Drawaflowchartoffloatingpointsubtaction. l4l
8. What are the major differences between different cache mapping techniques? Suppose

main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main
memory are used, show how mapping is performed in direct mapping technique. 16+27

9. Differentiate between prograilrmed I/O, intemrpt-driven I/O and direct memory access
(DMA). [l0]

10. Explain the interprocessor synchronization with example. t4l
*tt*



36 TRIBHUVAN I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

Exam. Itt'grr lir l

LeVel BE FulI Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part m/I Time 3 hrs.

Subject: -Computer argarrizalion and Architecture (CT 603)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AA questions.
r' Thefigures in the margin indicate Full Marks.y' Assume suitable data dnecessary.

1. Explain the functional view and four types of operations used in computer.

2. What are most common fields in an instruction? How can you perform 1=p+F)*(G+H)
operation by using zero, one, two and three address instruction format. Assume that E, F,
G, H and X are memory addresses.

3. Define addressing mode. Explain different types of addressing modes with example.

4. Explain various fields in micro-instruction format with neat and clean block diagram.
Describe how address of control memory is selected.

5. What are the hazards in instruction pipelining? How can they be resolved? Explain.

6. Explain Booth algorithm. Use the Booth algorithm to multiply 23(multiplicand)
by -21(multiplier), where each number is represented using 6 bits.

7. Explain floating point division algorithm.

8. Explain cache read operation. What are the demerits of direct mapping technique used in
cache design and describe in details any one of the mapping technique that solves these
problems.

9. Why input-output processor is needed in an input-output organintion? Explain with
block diagram.

10. Define the multiprocessor and its characteristics.
ri**

t6l

t8I

t10l

[3+7]

tl0I

t8I

t6l

t10l

t4l

t8l

7T
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2070 Chaitra
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Lcvel BE Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part m/I Time 3 hrs.

Subject: - Computer Orgarization and Architecture (CT603)

{ Candidates are required to give their answers in their own words as far as practicable.
r' AttumptAU questions.
/ TheJigures in the margin indicate F'ull Marks.y' Assume suttable data if necessdry.

l. Explain the interconnection of CPU with Memory and I/O devices along with different
operations over them.

2. Write down the Y: A/B+(CxD) + FGVG) equation in three address, two address, one
address and zero address instruction

3. Mention the different types of addressing modes. Compare each of them with algorithm
as well as advantages and disadvantages.

4. Differentiate between hardwired and micro-prograrnmed control unit. How does a
sequencing logic work in micro-programmed control unit to execute a micro-program?

5. Explain the arithmetic pipeline and instruction pipeline with example.

6. Explain the non-restoring division along with its algorithm, flowchart and example.

7. Explain the Booth algorithm and multiply Y = 8x9 using Booth algorithms.

8. Mention the characteristics of computer memory. Differentiate between associative
mappings and set associative mapping with example.

9. How does DMA overcome the problems of programmed VO and intemrpt-driven I/O
techniques? Explain.

10. Why IOP is use in llO oryanization? Exptain.

1I. Explain the characteristics of multiprocessors.

*tf +

[3+3]

t8l

lt0l

[4+6]

ll0l
t8I

t6l

[3+s]

tsl

tsI

t4I
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Exam. ResularlBack
Level BE FuIlMarks. 80

Progran?me BEX Pass Marks 32
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-

tecture

{ Candidates are reguired to give their answers in t}reir own words as far as practicable.
r' .Attenpt All questions.
r' Thefigtres in the margin indicate Futl Marks.
{ Assume suitable data if necessary.

,)l Wbatis computer architecture? Explain RTL and its use in computer architecture design.

UMenttonthe different types of addressing modes and compare each of them.

3VaNlnch of the cache mapping techniques require cache replacement algorithm and why?v Explain different cache replacement algorithms used.
|3,/nxpiunthe 

term "Instruction set completeness". What are the things to be taken into
consideration wirile designing an instruction set for a computer?

[3+s]

l10l

[3+s]

[3+5J

5. What is intemrpt? How are multiple intemrpts recogrrised/prioritized 'r.'hen tlieie are far
lesser numbcr of INTR pins in CPU than the number of inccmrpting devices. [2+6]

tYWny does a computer system require virrual memory? Design a pagtng system with
32KB of yirtual address space afl.16 KB.of physical address space. Assume size of the
page as aKB. Algg i{qstrate how.loglc4! 4ddr,_essis convqted intophysical address- L1+.f51

Trzfifhat are the pttfi'drti€d''oTniSc? Explain thE: trhpoitmce.bf-regiSter winddiv an6its uSe: isr
inRlSCtopmpilers. ,-.-'- :,::..'.::.:.::_ri.r,;ti :]-. ,. :,: ,.. :;. . -. ..i.r.* . f4+41 

,.,

{Whatdo you m6an-6l,tcheduling?'i3xptain the'ffifofiince and use of virtual memory by
os. [4+6]

9. Write short notes on: [5+5]

a) Wilke's controller
b) Process controlblock

rt rl. *

?
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INSTITUTE OF ENGINEERING

Examination Control Division
2466 Bhadra

Exam:
Level BE FullMarks 80

Programme BEX Pass Marks 32

Year / Part
.N 

/T Time 3 hrs.

Subject: - Computer Architecture

./ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt.4ll questtons.
./ fhefigures in the margin indicate Fuil Marks.
./ Assume suitable data if necessary.

y'Wt'rxdo you meaq by Computer Architecture? Why js i.ts study irnportant?- , [3+4]

2. What is bus? Explain its design. Why is bus necessary in computer design? [2+3+3]

^ r.{TXaw an ALU component which performs addition, substraction, increment andv 
decrement operation with necessary circuit and explain the logic used.

c-{What is mernory hierarchy? Why is memory hierarchy required in a computer?

between Ll and L2 aache. Explain the write policyused in cache mernory

How does a processor handle intemrpt? Explain intemlpt driven inpuUoutput.

different addressing modes used by computer instructions.

What is pipelining? How does it improve the performance of a computer?

is operating system required? How does OS handle momory management?

t8l

[4+4) .

12+6)

14+41

171

[3+s]

[3+s]

[5+s]-S.ffirne short notes on:

-.,*{rruscvs CISC
yf ovu,

**:1.
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24 TRIBHWA}II'MYERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2O56 Poush

Exam.
Level BE f,'ull Marks

Pass Marks

80

Programme BEX 32

Ydar r'?art I/ll Time 3 hrs.

/ Candidates are required to give their answers intheir own words asl

i

/ Attempt All questioits.
r' The /igures in the margin indicate Full Marlcs.
/ ,4r';ume suitable ,latt.: if neces,sar.,

-,4r"?:r,#:iHi:1",',ff xlu;*iTJff
2. Why'9ISC pro""ssors are dominating the market? Explain with sketch overlapped .. , I tva\

register windows with 3 pro5edlures ror a processor *ith q windows each with 8 glob{A,0 r'i." J-j:--'\
8 local and 16 overiapped registers. Total numbqof registers in the CPU is 136. 

- "''' [3+7.l

;

1,. .*.' ...

F.rffiSs
ltffilE ir:
iii+.ffiltj.
iii;*ii-{r:

such hazards can be
CPU? What are the
overcome. [5+2+3] J

ofa

I

I

:
I P-8":

i
lr

naemory hierarchy used in computer ir, terms of access time, cost pbr by4e and
size of the memory device. Define cache hit and cache miss,-How cache miss is handicd?

l4+2+4)

Defrng,race condition. The use of sleep and vrakeup primitives in producer consumer
prAbflm cuur not avoid race condition, explain. How semaphore solves the race cundition?[2+4+4.!

7. Memory manager is an important part of OrS, r',fiy'i Design a paging system ,,vith 64 KB '
of virtual address space and 32 KB of pfisical address space. Assume size of the page
yourself. AIso illustrate how logical address is converted into physical address. [1+4+5]

87 Write short notes (any two) 
- 

+,Yz
,v " "-: -'-":"'-:1',11two) "'v r2x5l 

J'- a) Wilkes Conqg[er
b) Microinstruction Seq*encing
cj r/irtr:cl \4empr;., iorfot*at"-. f

't**

.:i:ff-i:..
r:li$i:i

.d*.]'.
t.'.2;:

)
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24 TRIBHWANUNIVERSMY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Kartik

E*em. [-Ftilt
LeveI iIId lrEflrfEll[lB 80

Programme BE)( Pass Merks 32

Year / Part TV lt Time 3 hrs.

Subject: - Computqr Architecture

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigures tn the margin indicate Full Marks.y' ,4ssume suitable data if necessary.

1. How the performance of the Bus is limited in computer? What are different tlpes of bus
hierarchf Explain the mEzzanine bus architecture? [3+5]

2. Explain ttre direct mapping techniques? What are advantage and disadvantage of the
direct memorymapping tecbnique? 16+21

3. Write short notes on instuction format that includes instnrction le,ngth, allocation of bits,
variable length instnrction. t8I

4. Why memory management is required in computer? Describe different techniques for
managing memoryperformed by OS. 12+61

5. Describe how hardwire control unit is implemented using necessary block diagram. What
do you mean by control unit logic? 16+21

6. Explain different tlpes of register found in processor and design issues concern with
them? 16+21

7. What is pipelining? Explain in detail six stage pipelining, how the performance of the
computer increase. 12+61

8. Explain RIJC and CISC architecture and explain the pros and cons related to architecture. [4+4]

9. What is the variable partition memory manageme,nt? Why relocation feature is required
for the implementation of variable partition memory manageme,nt? \Mtty protection is to
be enforced on thcse sptems? t2+4+21

[4+4]

a) Line replacement algorithm
b) Macroinstnrction and microperation
c) Segmentation

{.t}tt

t-
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. INSTITUTE OF ENGINEERING
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2065 Shrawan
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Exam; ResularlBack
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part rV/I Tlme 3 hrs.
t:

,L

i.r

i,:

i, |-
:1.;

i

t';ii: i-
'.i

:l. ., I

i:.

:

l.

ii

l.

:E

I
I

Subject: - Computer Architecture

{ Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt Att questins.
{ rn"trgud in the margin indicate FuIl Marlcs.y' Assume suttable data if necessary.

1. Write the block diagram of systerr architecture? What are the factors that limit the bus
perfomrance and define the way to avoid this bottleneck?

2. Wft"t are the requirements of mernory in computer? Do memory hierarchy satisfies the
need df menrory iequirement, if yes how?

.l

3. Compare the advantage and disadvantage of implementing direct and associative memory
mapping techniques. Suppose a computer using fully associate cache has 216 words of
main memory and a cache of 64 block5,,where each cache block contains 32 words.

a) How manyblock of main memory are there? '

b) What is the format of a memory address as seen by the cache, that is, what are the
sizes ofthe tag and word fields?

c) To which cache block will the memory reference F8C916 map?

4. Describe the instruction cycle state diagranr? Classiff the instnrction according to the
number of addresses with a suitable pxarnple.

5. What are the tlpes and requirement of various addressing modes? Explain about the
(ifferent types of displacement addressing modes.

6. Explain different tlpes of register found in processor and design is$ues concern with
them.

7. What is the functional requirement of the control rurit? Explain the key element and
function of the micro program conhol unit with block diagram.

8. Explain different tlpes of operating systern? Why scheduling is required in OS and
explain different types of scheduling Gchnique? 

l

9. What does the Amdahl's law tell us about performance optimization? The processes

spend 70Yo of their time running in the CPU and 30% waiting for service from the disk.
Suppose processor array upgrade is 50% faster than what you have and costs $10,000.
Similarly there is a set of disk drives for $7,000 which promises two and a half times the
throughout of your existing disks. Therr in economical view whether processor or disk is
to choose for your computer?

10. Write short notes (any two)

a) Bus Arbination
b) Write Policy
c) Functional view of Computer History

rf !f {.

t2+61

t-

12+67

l4+4)

14+41

12+61

12+61

[3+5]

[3+5]

[4+4]

\-

I

t8l
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Programme BE)( Pass Marks 32
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Suhieu: - Computer Architechue

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questtons.
/ Thefigures in the margin indicate Full Martes.y' Assume suitable data if necessary.

l. What do you understand by instnrction sets? What are the elements of an instruction?
Explain it.

2. Explain the different types of shift and rotate operations with suitable diagams.

3. Define effective address. Expiain direct and indirect addressing modes and compare them
with a suitable example.

4. What do you understand by stack organization? What are the microoperations involved in
PUSH and POP operations in a register stack.

5. Why do we use cache memory? Draw the flowchart for cache read operation.

6. Draw a neat diagram for the general model of control unit. What are the inputs and
outputs associated with it? Explain in brief.

7. What is pipeiining? How do you say that pipelining makes the CPU fast?

8. A computer system needs 512 bytes of RAM and 512 bytes of ROM. The RAM and

ROM chips of having 128x8 and 512x8 memory locations respectively. How will you
design the RAM and ROM chips with 16 bit address bus CPU?

9. How memory management unit find out that the particular virnral address is mapped to
the particular page frame in real memory?

10. Consider computer A with 600 MHz clock requires 5 second to nrn a program. We are

required to design computer B that wiil only take 4 seconds to run this program. It is
found that an increase in clock rate will cause machine B to require 1.1 times clock cycles
as A for same program. What should be the clock rate of computer B?

11. Write short notes on any three:

a) Booth's Algorithm
b) Reverse Polish Notation
c) Characteristics of CISC
d) Overlapped Register Windows

**,1.

[2+4)

t6l

12+4)

12+4J

12+41

[2+4)

[3+4]

[10]

t6l

t6l

[3x5]
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Architecture

'/ Candidates are required to give theA answerS in their own words as far as practicable.
'/ Attempt lllquestions./ TheJigures in the margin indicate Fult Marks.,/ Assume suilable data if necessary.

1. What is instruction cycle? Draw the instruction cycle state diagram with interrupt. l2+4)

2. Draw the flowchart for Booth's algorithm. t6l

3. What is an implied addressing mode? Explain register direct and register indirect addressing
modes with suitable diagrams. 12+41

4. Draw the simplified view of a processor organization. What are the operations performed in CPU?
Explain them in brief. 12+41

5. What is memory hierarchy? What are the characteristics of a memory syster4? Explain it. [2+4]

6. What do you understand by microprogrammed control unit? Explain the organization of a control
memory. How microprogrammed conkol unit is implemented? t2+4+2)

7. What are the five clock cycles usdd for the implementation of pipelining in DLX instruction set. t5]

8. A computer system needs 512 bytes of RAM and 1024 bytes of ROM. The RAM and ROtvI chips

of having 128x8 and 512x8 memory locations respectively. How will you design the RAM and

ROM chips with 16 bit-address bus CPU? t10l

g. Define overlays. Explain the basic concepts of Virtr-ral Memory? l2+4)

10. The average number of cycles per instruction (CPI) for different class of instruction are as shown
below. 12+2+21

Instruction class CPI
A 1

B 2

C 3

For a particular high level language statement, the compiler is considering two code sequences

that require the following instruction counts.

Code
Sequence

Instruction count for instruction class

A B C
I 2 1 2

2 4 I i

Calculate the following:

a) Which code sequence executes the most instructions?
b) Which will be faster?
c) What is the CPI for each code sequence?

1 1. Write short notes on any three:

a) RISC Architecture
b) Horizontal and Vertical Microinshuction
c) Process State and Transition
d) Pipeline Hazards

ti {.:f

E

i

[3x5]
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3 tr"rs.

Programme BEX Pass Marks
Year / Part ry/r Time

t1.

2.

3.

Subject: - Computer Architecture

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

'/ Attempt fllquestions./ Thefigures in the margin indicate Full M$les.
/ Assume suitable data if necessary.

What is ISA? Write anexplanatory ircte onISA

Is it easy to masrre comprffer perfornailce? Whnt ale the indicafors? Explaiu t6l
Within memo(y waything is just the srem of bits, then how does a processoraake &e distinction t6l
betweo the data and the code. Explain with a sample snall program md its enecution.

Why instructioas me grouped irrto rariow types? IIowdo€sth€ insm$iontypiog arrgnfft in t6l
designing the better architectrre? E4plafu-

5. Explain at least five difffer€nt addressing modes with diagramatic illustrations.

6. Why RISC machin€ is considerd as fastor trao CIIIC'? What are the reasons ed kept CISC
hma*ed Explain"

7. Arer{Bistersmmd*oryincmprrerdosign? Eryhhes rqiserorgmizaioafor uyproceseing
s,ystm with ft€ir t5rpes md usos"

8. What is microinshuction? Why *eir €xpadsion is nssociafed with horizoutal or vertical?
Explain.

g. What is pipelining? Is the pipetining dapth and processing decomposition related? Explain

u+ sl

Y- 
10

r1

4.

t2

t6l
L2+ 47

16I

t6l'

t6l

t6J

[2.5'!4]

12.s*47

Present a concise but explanatory note on complete steps of control unit desigrr, assuming all
specifications on your own

Compare the foltowings :

i) MemoryBufferRegistor(MBR)versuslnstructionBufferRegister(IBR)
ii) Intemrptversus Trap
iii " 

S";k ffi"**rr-arriss time in disk performance parameters
rO Mono-programmingversusMulti-programming _

Write short aotes on the ftllowings:
a) DIvIA
U) virtuat Machine
c) Set AssociatiG lvlapping ,

d) Programmedlo
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Level BE Full Marks 80
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Architecture

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

Thefigures in the margin indicate Full Marks.
Assume suitable data if necessary. 

I 
'

:

1. In any computer systbm, there are various IO devices working siryultaneously. How does
the single processor manage and handle the exact data related to that particular IO devicg
only (not mixing each other)? Explain.

2. Whatis the function of prograni counter (PCX Wh-at does it count, if a system is rururing
a C program, numbers of semi-colon signs in program or thb total characters in program
or the number of data bits or anything else explain in detail.

3. Though concurrent parallel processing enhances the performances drastically of any
computer system, the achievement is not so easy. What are the issues to be taken care of?
Explain with sample problematic qcenario.' ,

4. What is RISC? Explain its working principle and mention the advantages and

disadvantages.

5. What is instruction pipelining? How to deal with branch and'jump? Explain. I

6. What is virtual memory? Explain whole working and managerirent of virtual memory in
any system. I 

t6l

7. What do you understahd by multiple hddress (operand) instruction formats? What are

their types? What are the advantdges/disadvantages of their use? Explain with eiample. t6l

8. Classify the different types of registers with their use in processing. t6]

g. What are the major issues on instruction set design? Explain in detail. t6]

10. What is datapath? Present a clear explana{ion using your own simple system architecture'
diagram (assume all specifications on your own). t6l

11. Compare the followings: ' , [2.5xa]

a) Spatial locality versus temporal locality
b) Inskuction count versus clock cycle
c) Carry flag versus overflow flag and their use

d) Micro-instruction versus macro.instruction

12. Write short notes on the followings:
;

a) Register'fransfer Language (RTL)
b) Cache Lines
c) Wilkes Controller
d) OS Kernel

t6l

i6l

I6l

t6l

t6l

' l2.5xa),rl

***
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E

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' Thefigures tn the margin tndicate Full Marks.

. / Assume suitable data tf necessary.

1. Draw a whole instnrtion cycle activity using a siuple sate dia$am, witr hrieforylanation. (6)

2. What ae the prime principles for instruction set dcsig!? Explain h d€tail. (6)

3. Why there is need of microprogramming for processor implelne,ntation? ts there my other way to achiwe
it? Explain. (6)

4. DMA provides tre bctE pcrformancc in comprison to both intemrpt &ive,n and programmed IO, still
faces the charge of ryclc $eating? Why is it so? Erylain. (6)

5. What is operand? Wha types of operands me typical in machine instnrction set design? (6)

6. How many qryes of operating systems are there? What are thq? Explain. (6)

7. Briefly discuss various real memory management techniques with their merits comparision. (6)

8. What do you undershnd by nulti-progiming? How does it improve fte performance? Explain (6)

9. What is the differeace bet$ree,n big endian and little endian? Clarify with exarrple. (6)

10. Explain the register orgaization require,ment for aoy processing syst ?m with their tlpes and uses. (6)

11. Prepare a clear, illusraive class note on a simple CPU desigrr. Assume ever,ything on your own. Yo-u just
need to cover on (10)

a- simple CPU specfication,
b. required rcgrsters and datapath
c. instnrction orecution steps *'ith RTL (control unit not required)

12. Y/rite short norcs m the foflowings
(a) ProgreCouuter(PC)

(c) Worscfitalgori&m-
(d) Translation Lookaside Birffer GI-B)

(4 i 2.5)
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,/ Candidates are required to give their answers in their own words as far as praclicable.

'/ Attempt All questiotls.
'/ Thefigures in the margin indtcate Full Marks.
/ Assume surtable data if necessary.

1. Ia' addition to fstch md e:€cution rycle, there is also optional indirect cycle. Explain it
op.erations and sequences.

2. 'Difuide baween macroisstrwtioo aord microinsnrction, wi& illusfgive o<mpla

with
(q,
(6)

all micro-

3. Classify the different types of registers with their use in processing. (6)
'4. CISC machine mafutains various modes of ad&essing. W-h1t are they? Explaia with comprative

reasons of their existence. (6) '
.5. Wh€n a device internryt occrrrs, hory does tte processor determinc which device issrcd tte intem4l' 

and how does it s€n/i;? Explain (6)
6. What is opaatiag svstem? How does it relae wi& cortputer architecture? Write a brief note. (6)

7. How is a horizontal microinstuction interpreted? Exptain wi& instruction md diagram. (6)
8. What is virtuat me,rroryrna"agemefit? Whac are &e types? How it is managied? Erytain- (6)
9. Though agmchronous coacurrelrt processing remendously enhaces fre system performance,

cornrplo<ity md proble,ms ae associafed with it What are the problemas? Explain briefly with ermples.
(6)

10. WAat is pipelining? Wbat ii pipeline depft? What are the hazards associated witr it? (6)
11. Prepare a clea, illusfidive class aote on a simple Control Unit desi$.r.lsing.micro-sequencing (not

hard:r*'ired). Assume everything otr your owL (t0)
12. Write shortnotes oo the followings (4 * 2.5)

a- ReLocatable tanslation and loading
" b. Process Control Block (PCB)

c. Clock cycles grouping rule in micro-operation

d. Fully-associative mapping
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