
05 TRTBHUVAI.TUNiVERSITY

INS.UrUrp oF ENGINEERING

Examination Control DiYision
2072Wagh '1,*,

{

Nett' Bueli (21\66 r.t I-:tfcl' Iittch)Exam.
BE FullMarksLevel

fiBCE PassMarksProgramme
ll %hrs.TimeII/trYear / Part

Sabject: Geology ll (C8553)

{ Ca4didates are required to give their answers in
{ AttlmPt lllquestions.,/ dni4"^ in the'margin indicate Full fuIarks.

/ Aisume suitable data if necessary-

their own words as far as practicable.

-t+*
-d\,

f ,Write of engineering geological system.

Mention the
mirigation.

major engineering geological problems in the lesser Himalaya with

3. Describe the different bpes of aquifer system of Nepal.

4. a) 'What is site investigation? Mention the different types of site investigation.
i

f;; What are tle engineering geological factors to be considered for dam site selection?
,.'' .'c) Describc the various geological problems occur during tunnel construction.

hazard
'v+-

t:

'I

in tr{epal? Differentiate between intensit-v-

b) Describe the geological hazard in Nepaf due to GLOF.. . -

i 6. a) The altitude of different planes are given below. HS : ll0"/40:"; B : 130"/20o;

' Jr = 100"/40o; Jz = 200"150", 0 = 32e, Design cut slope inclination to be stable of
- i given discontinuities from different URpp of failure. -. ' .,,

I

2.

t3l

lsI

tsI

t3l

t21

t3l

t3l

t3l

5. a) Whatis the magnitude of earthquake
andmagnitude.

t41

.t

b) Define stereographic projection and mention the use of stereographic projection in the
different field of engineering geology.

c) Describe the role of RMR system in underground excavation and support design.

7. Mention the different requirements for selecting borrow areas for construction material.

*,f *

13I

.{31

t3l

pll
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05 TRIBHUVAN LNIVERSITY

INSTITUTE OF ENGINEERIN G

Examination Control Division
2072 Ashwin

Exam.

LeveI BE Full Marks 40

Programme BCE Pass Marks 16

Year / Part II/u Time I )'z hrs.

:r r; '

. ,'.,,i,, Subject: - Engineering Geology II (CESS|)
.l*ri+-..--.- 

-----+r' Candidates are required to give their answers in theii own words as far as practicable.
{ Attempt All questions.
'/ I+refigures in'the margin indicate Full Marksi.
/:: Assume suitable data if necessary.,,,

:: .. ':l,t .. . .i: r.

I. Write rnain tasks for EGS in'detailed design phase of civil engineering projects.

2. Describe mitigation measures of geological problems in Himalaya.

4. a) Describe geological criteria for selection of road alignment.

)verbreak?b) [now do you explain factor ofoverbreak?

c) Describe geophysical exploration

5. a)
,-t

What is factor of safety? Describe strerlgth of earthquake.

bls How vame classified landslide? Explaig,

formdation of

t3I

t3l

t21

t3I

t3I

t3l

12+21

i3l

ll.s+1.sI

l2l
[1+l]

t21

t41

t

r

I
fiji

1

Differentiale harzard and risk.

6. What are the meaning of Rock mass

How do you measured RQD in rock

ci* Mention conditions for wedge failure

d) Three bore holes were drilled to

cr*

a)1
-rr

b}'

from RMR-system?

dpifled core samples?

rock.mass.

as 210 m. The
bedrock.

7 . How do you estimate:re:Sen e for constructfon materials from soil and rock strata?
l\ ***,

hydroelectric .project. The apparent
Attitude of Quartzite bed was 220"13

t3I

23



. 05 TRJBHWAI{TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
207I Bhadra

Exam. l{cgular' / I}lcli
Level BE FuIl Marlrs 40

Programme BCE Pass Marks I6
Year / Part u/II Time l%tvs.

Subject: - Engineering Geology II (cE553)

r' Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt l!!questions.{ Thefigures in the margin indicate FuA Morlcs.
{ Assume suitable data if necessary.

). Describe about the preparatlon of engineerlng geobgical map in the ffeld? , : t3]
2. S/hd is the engineering significance of mqior discontinuities system of the Nepal Himalaya? [3J

-3. How Darq/s Law describes ground water movement? Describe characteristlcs of conffning

beds? ( 1+r)

y Describe maln purposes of site investigation? How do you make the site investigation belowthe
ground surface? {2+3}

5. Define overbreak. Describe geologicalparameters forevaluation of bridge site selectbn ?(1+3!

6, Deffne intensity and magnitude of the earthquake. Explain the differerrt types of waves

generated during earthquake. [2+3J

L What is mass rnovememf? Explain whyNepal Himalaya is very proreto LandsUde. [+4]
8/ What are dlfferences between intact Rock and Rock Mass? Explain about the importance of

Rock quallty designation (RqDl in Rock Mass classification system based on Rock Mass Rating

{RMR) in underground excavation. 12+31
9. Discuss fte stability analysis of the given planes. t5l

NS= 3200/700; p: tss0/680; Jl= 2400/80o3t2=3l0ot35o; J3=100/850; {1300

1O. How geomorphology, topographical map & engineering geological maps help to searching of
(3)construction material? 

***

,a

\ii



05 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. l{cgu l:u'
Level BE Full Marks 40

Programme BCE Pass Marks t6
Year / Part II/II Time 1%hrs.

I

Subject: - Engineering Geology II (C8553)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questtons.
/ Thefigures in the margin indicate Full Mqrks.y' Assume surtable data if necessary.

l. Describe the engineering significance ofthe rock forming minerals. t3l
2. Describe types of aquifer with suitable diagram. What are the different engineering geological

problems in the Terai zone of the Nepal Himalaya? [2+3]
3. Define Rock Mass Rating (RMR). Discuss the different type and methods of site investigation for

the road in the Nepal Himalaya [2+4]
4. How mass movements occur? Classify the lendslide according to varnes (1978). 12+41

5. Explain the different effece of earthquake and GLOF in the Nepalese contelil. [3+2J
6. What is rock mass? Describe the rock mass classification based on Q-system and discuss its

implication forthe tunnel support design. 12+41

7. Discuss the differ€nt conditions for plane failure in the rock slope. 121

8. Three boreholes A, B and C were drilled for limestone rcserue calculation. Bort hole A lies at

60Om distance dw N280E from borchole B. Borehole C lies at 40Om distance due SI00W fiom

borehole B. The top and bottom of limestone bed was encountered at the following depth of give

boreholes.

Borehole Top (m) Bottom (m)

A 204 260

B 220 280

c 240 3000

Calculate the true thickness of the limestone bed.

9. Discuss the use of tomgraphic map and geological map for the survey of aggregates.

{.**

t4l

t3I



05 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Magh

Exam. Nerv llack (2066 ct Later Batclt)
Level BE Full Marks 40

Programme BCE Pass Marks 16

Year / Part il/II Time l%hrs.

Subiect: - Engineering Geology II (CE553)

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt 4llquestions.
'/ fhefigures in the margin indicate Fult Marks.
y' Assume suitable data if necessary.

l. Define engineering geological map. What are the main parameters for evaluation of engineering

geological s)6tem? [1+2]

2. Describe the importance of Darcy's law in groundwater movement Elplain the engineering

significance ofmajor discontinuities system oftheNepal Himalaya. [2+3]

3. Describe the different tJ/pes and mettrods of site investigation and write down the different

engineering geological parameters for the bridge site selection. [3+3]

4. Define Mass movement l)ifferentiate between landslide and debris flow. t2+21

5. Describe the mechanism rrf an earthquake. What are the differences between magniurde and

12+41intensity of an earthquake?

6. Mention the differenttlpcs of rock mass classification system. How do you measune RQD fum

given drillcore samples?.:] l2Y
7. Define reserve. Describe the use of engineering geological map for the construction material

survey. ll+21

8. The apparent dip amount of an inclined bed is l:12 and l:16 alongN30"W andNlOoW
respectively. Calcularc the true dip amount and dircction. t4I

9. Discuss the stability analysis based on the following data: tsl
HS= 2o2o rc50, p= 35oo n:0, J r= I 800/8 I 

0, 
I z= 7 80 1690, Jr: 2f n30, ! r 2930 I s20

t

I

^dt



05 TRIBHUVA}I UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control
2069 Bhadra

Exam. Ilegular'(2066 et L:ttet' Butclr)
Level BE Full IVIarks 40

Programme BCE Pass Marks l6
Year / Part u/tl Time lYrhrs.

Subiect: Geology (CE553)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
r' Thefigures in the margin tndicate Fatl Martcs.
{ Assume suitable data if necessary.

t. Describe the engineering significance of the rock forming minerals.

2. Highlight the major discontinuities system of Nepal Himalaya and their engineering
significance.

3. What are different aquifer system in terai, hills and mountains ofNepal?

4. a) What are the engineering geological factors to be assessed for the tunnel site
selection?

b) Write down the documentation process for this task.

5. a) How do you differentiate P-wave and S-wave? Describe strength of earthquake.

b) Define mass movement. Describe causes of landslide.

6. a) Bore B in an oil field is 5000 feet due north of bore hole A and bore hole C is 10,000
feet due east of bore hole A. The tops and bottoms of a key sandstone bed are reached
at the following altitudes relative to sea leveling the three holes: A, -2500 and -2700
feet; B, -2800 and J000 feet; and C, -3000 and -3200 feet. What is the auitude of
the sandstone and how thick is it?

b) Suggest the possible mode of failure from following figure.

ae*,,lo'

Hill slope: N45oE/70o Bending: N 55"E/45o Joint l:N47"W31" Joint 2:N77"8/36"
' Joint 3: N20oE/10"

7. What are the major steps involved in estimation of the construction materials?
*+*

t3l

t3l

tzt

tsl

t4l

[2+31

[1+4I

tsI

tsl

)

l,

t3I
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'/ Candidates are rEquired to give theii answers in their own words as far as practicable.
/ Attempt Alt question:s.

'/ fhefi.grr6 i, the margin inclicate Fttll fuIarks.
/ Assume suitable data if necessary.

1. Define over break. Describe direct methods of surface investigation with reference to

2. Describe river channel morphology. Describe geological factors for formation of aquifer
' system in mountain t1.5+2.5)

3. Write down the mechanisms of mass movem'ent. Discuss the conkol measures against
landslide

'4.. 
Describe condition of toppling failure.

05 TRIBHWAN UMVERSITY

INSTITUTE OF ENGIMERING

Examination C ontrol.Division
2068 Bhadra 

.'

Exam. Resular
Level BE FUII Marks 40.

Programme BCE Pass Marks 16

Year / Part II /iI Time 1 % hrs.

ll+41

t3l
5. What are main parameters of Engineering Geological System? Describe major geological

hazards in the Higher Himalayan Zone. t1.5+2.51

6. Bore hole A is 700rn due north of bore hole B and bore hole C is 600m due west of bore
hole B. The tops and bottoms .of a rock layer are reached at the following altitudes
relative to the sea level in three holes. t6]

Bore hole A : -410m and -430m

Bore hole C : -430m and -450ni 
.

Find the attitude and thickness of the rock layer.

7. Define rock mas3. Discuss geo'-mechanics classification of rock mass. [l+4]...-.,....1,.: .,.-. .- 
_

8. What is engineering geological maps? Describe the importance of engineering geological
maps in selection of burrow area.

9. Write short notes on:
'a) 

Ground water movement
b) Mechanism of Earthquake

)>12.s+2.s1( l2x2)

I

!

I

:

***

i

I

!



07 TRIBHWA}.TUNWERSITY

. INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Exam. llcgular I llack
Level BE FnIlMarks 30

Programme BCE Pass }Iarks t2
Year / Part Tt fil Time 3 hrs.

(cEs56)

r' Candidates are required to glve their answers in their own words as far as practicable.
{ Attempt All questioru,.
{ The tigures in the margin indicate Futl Marks.
r' Necasary figt ru are attached herewith.
/ Assume suitable data if ne,cessw'y.

l. a) List down different building elemeirts in sub-stnrcture and zuper-stnrcture.

b) Draw hatching patt€m for the following material representation. Use 5 cm x 5 cm area

for each symbol.

ii) Wood in section

e) ExplainFloor Area Ratio @AR)

2. Redraw the grven gtormd floor plan of load bearing sfiucture by showing complete
dimensions (3 layers) grid, lettering hatching etc. (Use l:50 scale)

3. . Make a detailed drawing of staircase as given in the attached drawing. Mention the
necessary levels, floor details (ground and upper) and other information. (Use 1:20, l:10,
l:15 scale)

tzl

tzl

l2l

u21

uzl
Descriotiori
WaIl thicknes s'. 230 (extemaVinternal)
Plinth Heieht : 450 .
Floor Height :2450
Slab Thickness : 100

Plinth Beam : 230 x23A
Floor Beam : 230 x 350
Tread Width : 230
Riser Height : 175
stair width : 1000
Ianding Width : 1000

Note: All dimensions ale in mm.

Door/Windows Schedule
Svmbol Widfh
DWI 2600,
DI _- -- 1000
D2 eoq
D3 754
wl 2000
w2 1800
w3 900

o

rF++
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04, TRIBHUVANIJNIVI]RSITY

INSTII'UTE OF ENGTNEERINC

Examination Control Division
2071 lllagh

Exam. Nerv Back 066 & L:rter
Level BE Full Marks 30

Programrne BCE Pass Marla t2

Year / Part ililt Time 3 hrs.

/ Candidates are required to give their answers in their own words as far as practicable-
{ Attempt All questions.
./ The Jigttres in the margin indicate F4ll Uarks.{ Necessar! fi*ures are gttach,ed herewith.
/ Assume suitable data dnecessary.

1. Calctlafe the permissible built-up area and number of storey's that can be built with
plinth area of'820 sq. ft, The area of plot is 1369 sq. ft. and ground coverage is 607o'
where FAR is given 1.5 as per building bye-laws. I2l

Z. Make the figure of light plane and ROW (right of way) as per building bye-laws to
constrain the height of building. t2l

3. Write shon answers on: (any two) 12)

a) Minimum Parapet height of residence building is ...............
b) One ropani is equal to ............... sq. ft.
c) Draw the symbol of MDB and 4 gang of one way switch.
d) What is soil line connected to before it is connected to the soak pit?

1. Draw Ground Floor Plans of ttre building as shown in the Figure 1, using appropriate
drafting techniques. Refer to the description provided below. tl2j
Drawing unit
Scale

Column size

Wall thickness

Door Dl
Door D2
Window WI
Window W2
Window W3

Ventilation Vl
Plinth Level
Dimensioning

Metric syst€m (All dimensions in mm)
1:50

230 x 230
clc spacing - as shorvn in figure
Exterior: 230; Interior: I l0
1000 x 2100

900 x 2100
1800 x 1200

1000 x 1200

750 x 1200
400 x 400
450 above ground level
- 3 layer dimension l?rr floor plan
- Floor Levels
as requiredHatching

Assurne anl,otler dimensions are required.

5. Draw staircase detail (Plan and section at A-A) with detail dimensions, Iabelling and
using appropriate drafting techniques, in scale 1:20, as given in Figure 2. Use the
description given below:

All dimensions are in millimeter. Assume any other dimensions as required.

ll2I

.t'



l

Floor Height: 2800, Beam size: 230..1 350. Column size: 23A x 230 (c/c spacing - as

shown in figure), lVall Thickness: 230, Plinth Level: 750 above Ground Level.

Stair Steps:

16 risers @ 175 Slab I'hickness : 100

Tread : 300 Window size : 1500 x 1 i00
Stairwidth: 1000 Lintel Beam size :230 x 100

Waist slab: 125 Sill height : 900

++*
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Figure 1.: Ground Floor Plan
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06 TRIBHUVA}IUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. l{cgu lrr r'

Level BE Full llfiarks 30

Programme BCE Pass Marls t2

Year/Part II/II Time 3 hrs.

Subject: - Building Drawing (CE556)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AI! questions.
{ Thefigures in the margin indicate Full Morhs.

{ Assume suitable data if necessary.

t. Draw the hatching symbols in the box of 4Ox40 mm I2l
?) Brick in section
b) Concrete in section
c) Wood in section
al) Stone in section'.2. Draw the figure of light plane as per building bye-laws. Mentlon the right of riay (ROWI to gonstrain the

t2lheight of building.

3 Redraw the following ground floor plan as shown in figure. Make complete dimension {3 layers) tby showinB
all information as requirid in scale-1:50 IL21

4. Redraw the given wall section through ground level to parapet level. Mention the
necessary levelt floor detalls (ground and upper)and other misslng informatlon. Use scale 1:20. [14]

Descrioti,ons:--
u,tolumn (RCC) : 230 x 300

Wall prick) :23O I 110 (Extema/lnternal)
,"Sltbthillknesr '-.* -: 100tR€€l

Slab projeaion :750
Floor Beam : 230 x 350
Ptinth Beam : 230 x 23O

-Floor Hoight : 28(D
SillHeiBht :750' 
Sill Band : 230 x 50
lintelHeiBht :2100
Lifltel Band :230 x 150
Parapet Fleight :9@

Riser z 175
Tread :250
{*a{r'ffi *tt+''.' :rii€O&

Landing tiVlttth: 1s00
DoerlwtrkhrsclFdute
DW1: 2300 x 2l0O
W2 ffiffi x fflso
wg :igoo x.t35o
W4 :900 x L350
ws :i000x1350
D2 :!QQx 2100
D3 :750x2100

***
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06 TRTBHUVAIIUNWERSmY

INSTITU]E OF ENGINEERING

Examination Control Division
2070

t2
3 hrs.

mm 12I

taI

in figure. Make complete dimension (3 layprs) 6y showlni

to parapet tevel. Mention the

t12l

Candidates are own words as far as practicable.
Attempt All questions.

Thefigures inthe

Assutne suitable data

1. Draw the hatching symbols in
a) Brick in section
b) Concrete in section
c) Wood insection
dl Stone in section

2. Draw the figure of light plane bye-laws. Mention the ri;ht ofi/i,ay {8Ow} to poristrain the

Descriotions:

-.4;r*mccl
Wall(8rick)

height of b.uilding.

3 Redraw the following floor plan as

allinformation as in scale-1:50

4. Redraw the given wall through
necessary levels, (ground and and other misslng:infrfiiratlon. Use scale 1:20. [14]

Riser :175
TreaC :250
ffi+,{,{ie$ '-:":t80@,

Width:1O00

DWl.: 2300 x 2l0O
w2 @x 1tr5o
W3 :18fi) x 1350
W4 :900 x 1950
WS :10@x1350
D2 :t$x 2100
D3 :75O_x2100

**!f

: 230 x 300
:23O I lto
r00tR€€l

Slab

Floor Beam
Plinth

SillHeight
SillBand
tintel Height
Lintel Band
Parapet l.leight

:750
: 230 x 350
: 2ii0 x 23O

''-:28@
:750
:230x50
:2100
: 230 x 15O
:900

Exsm. Ite gu ll l'
Level BE Full ll{arks

BCEProgramme Pass lVlarks

Year / Part filIJ Time

to give their answers in

box

indicate



. 06 TRIBHUVANUNTVERSITY

INSTITUTE OF ENGINEERTNG

Examination Control Division
2069 poush

Exam.
Level BE Full Marks 30
Programme BCE Pass l\tlarks
Year /Part il/n Time 3 hrs.

12

Subject: - Buiiding Dr.rvuing (cEss6)
,/ Candidates
r' Atentpt&It

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

TheTigures in the margin indicate Full Marks.

/ Assume suitable data ifnecessary.

.e}#iits'ffiiU:qie;i-i6me'ofitie.ditrer€,ntii8i{st"fittrildaE asiihorriiirlfru:Egl@:":Q_t;l.epi..';j,,
trl

Figure -l

-%I&E-H:oSd&cfBq".synrbol cfnrbble.$to-flp.iriasonry..arrd:biick,rnasBrgy.ia.tho box'qizq.scurxsenr:-t05x2JI;

3' what is the angle of light plane? rf road rriatn t 12' foiany prot calculate the perarissibte mardmunheicht ofthe buitding 
tlli gY fl"&&rdngground tlqorpfan wtEr complbte dimensions {!'layers) by,showing all information as reguired in scafp

Dc,Egti-glign :1-

t$liif*ffiGeh*
!ryallpqtkl :

SlAb thi*rless
Slab prolection
nen'fret' Heisht
Beam

I72l
:230x300. i:-

: 2-aO GxtFrna/,lntEina l)
:100(hccl :''
;690 r;;
':7S9. ' ''

:230x350

. zriffi:. -. .,: Zioo.

. izso
12fi)

0
It,
liiftending

D1

.D2
wr.
w2 900'Ilif,Et..*. 

-,, ...-{.59," #
Floor Heisht ', i Z8O-O '

Riser . ,: fz5
ritiir,,,,,: . ):-,tzlo,*
siii nei,em'' .' : jt&oiqr'*
UritEl Heicfrt - 't.Zlrrf, .

p. Iiiitli'be5-m,' :'ff-ff230

. ttEi':=*'-. ""'-,-1I0q *-:-,-- IZOo-:;"D3 . . 29g,.,..,i, .2rc6d"

iv).h.and rail :65 x 1O0:I:
v) hCigtrt: 906, ;

vi) Ba,ustei:4ifdii:

P.6 5



fF'FI-ilIT'IITE E-:{ri?]

T5'Tl

iTrTrL;'l
ffiir.,I]

J_5l-l

tu Ground Floor Plan

5. Draw elevation and vertical and hodZqntal rietail section of a _tyBigf w_ood.-&ame.glazedlglass window.
The size of window 'ts 7'x4'6". Three panel window'having ;etrd panel fix anf,two sidJfanets are
openable. There is no ventilator on window.

i) Elevation: (scale 1" = 2'0')

ii) Vertical and horizontal detail sections (scale l" = l'0")
6. Draw the staircase detail of given above ground floor plan

(i) PIan (scale: L:25) (ii) section (scale 125)
rt**

tsI
[3+3]

P.66
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06 TRTBHUVAN I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Eram. Ri:gular Q066 & Later Batch)
BE Full Marks 30

Pass Marks t2
?ime 3 hrs.

2.

"3.

4.

5.

6.

Subject: - Drawing (CEs56)

./ Candidates are required to give their aoswers in their own words as far as practicable.
/ Attempt All questtons.
./ Thefigures in ihe margin indtcate FullMarlcs,
{ Necessam fisures are afiached heruwith
{ Assurne suttable data if necessary.

, _,

1. Explain the types of drawings, what are the,iirinimum drawings for a municipality pass

drawing sheet? t21

Draw hatching for the following maferial representation Use 5cmx5cm area for each
hatehing a) Brick elevation (b) Concrete elevation (c) Liquid elevation (d) Crravel
elevation 121

If grormd cov€rage is 80%, calculafe the permissible ground coverage area of given plan
figure t. tU
Fill intire gap with appropriate words (use drawing sheet as answerpaper) [0Jx4]
a) Scale for Katbmandu valley's map is ................(t:20,000, 1:10 or 1:{00)
b) Draw the symbol of dome liett (ceiling lig$$ and single fube lieht.
c) Exit (outlet) pipe from WClPan in a toilet is known as ................pipe.
d) The name of drawing send to consEuction purpose at site is ................ drawing.

Redraw the grven ground floor plan(figure 1) including walls, columls, grid lines,
dimensions, hatching and all conaplete information. (Scale 1:100) U21

Draw the !en9h plan of the given plan (figure l). Draw typical footing delail plan and
section of foo+irg 82. (Scale 1:50) [4+3+4)

o The size of footing 82 and C2 arc3rnx3mx2.5m
o AII other footing sizes are ?m><2a><2m

o ![all thickness is 230mm and 110 refer plan
. d) 6 nr:mber 16mm main vqtical bars on pillars and 8rnm dianeter stimrps @5* clc
. e) Lowermost jali l0mm diameterbars @6"clc both ways, grade of concrete is M20'o f) Assu49 necessary dara if necessary

-- ***
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A{ TRItsfiii','.tu'i L,l.JIvE?.SiTi'

INSTiTUTE CF EJ.{G i}iEERiI'JG

iExiiiriination Controi Divisioii
2068 h{agh

.lirir,tl.
i Level BE , Fuii Ui;rrks 3Q

Progriimrne ' BCE

Year / Part ; ii ,'II

r' - Buiidi v.rliig

"/ Candiclates are required to give their ansr.r,ers in their o*'ii'words as far as'praciicable.
./ Atiempt All questions.
,/ Thefigures tn the margin indicate Full Madcs.
'/ Neces.qary fieures gre'attached herewith.
'/ Assunte suitabie data if necessarv.

}l

l. a) Mention building types, baseci on structural system.

b) Drau, hatching pattern for the foliolving material representation. USe 5cmx5crn area
ft-rr dach pattern. .. .-;

i) Wood in section ii) Iiiass in eievation
iii) Stone in section ir) 'iile

c) Draw the figure of light plane as explained in bye-la.*'s. .

2 li-eiir,rrv Ground floor pian as qiven ii1 fir11-rre?. tlesr:rj nn rlpo4Jiptin" -i""-
i,r-.. 6,_g;;-

Doors.and V/iniiow Scheclule
SN Syn:.bol Widih Height

I DI 4
,7,

2 D2 J

3l D3 2',6" '1,

4 wl 6',

w2 4',

4',

5 4',

6 w3 at
J 4',

t2j

i2j

lt,.

t2l

r: n1
L't.l

Y

.71

8. Floor bearn -9" x14"

9.S -l
10. -J

i l. Lintel height - ?'

thickness - 5" RCC

13. Riserheight-7"
14. Treadwidth-Il"

3, Drarv the staircase with detaii ciinrensicli compiete labeling anri iising appropriate
drafting tecluriques, in scaie 1:20, as giveii in figure 3, based orr i.he iiesc;ipiior: -eiven
below.

Steps:

* 74 risei's @ 180

" Tread:300
* Stair width: i 000
ri Waisi slab: 125

12.

+

1. Colrlmn size - 9" x 12"

2. AII wali thickness - 9" (Externai/ Internal ]

3. Plinth height- 2'

4-

7 x

Floor helght - 4"

-4"
6. Parapet height - 3'

5. Slab

I i,:J



-1

I

Floor height: 2520, Beam size: 230x30tr, wall thickness: 230, Plinth level: 600 froin
ground level. :

Ground floor details:

" Marble floor finish
n 20mm screed
. .75 thk PCC .,
o Flat bi'ick soling

-o 100mm sand filiing
. Earth compaction

First floor Details:

. Marble floor finish

. 20mm screed

. Floor slab: i25
n Cement filaster: 12mm

"rii dimensions are in miliimeter. Assume any other dimensions as required.

OR

Draw the cornplete section through the wir:clow from footing to parapet. Write fl1s ;;,'nr:
cif ail parts and give the dimension aJso. l'd'.e the necessai'y data fi-om questron no. 2 ..rr...

as::unle the other necessary data if required. lScale 1"= 2'-0")

':;.

I
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I

I

i
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06 TRIBHWAN TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Regular
Level BE tr'ull Marks 30

Programme BCE ) Pass Marks 12

Year / Part tr/II Time 3 hrs.

Subjec't: - Building Drawing

r' Candidates are required to give their answers in their own words as far"as practicable.
/ Axempt All questions.
I fheisures in the margin indicate Full Marks. :

/ Neceisarv drawing sheet are attached'herewith.y' A$sume suttable data if necessary. :

1. Wiite down the name of the different parts of a builaing T, shown in the figure below. [0.5x6]

o
2. Drlw the hatbhing symbql of Brick section and Earth. Box.size for hatching is 4cm x4cm.[0.5x2]

3. Redraw the.given ground floor plan of figure 2 in detail including wall line, dimension,
grid liue, hatching and intemal information. .(Scale l:100) . [7+2+1+l+l]

4. Redraw ihe footing detail of a column in detail inslu.ling pillar reinforcemeut detail,
footing reinforcement in plan and section as shown in the figure 3. (qcalq l:10, l:20,
l:20) .r' 

'[2+5+5]

.OR ;

Draw the plan (with appropriate drafting techniques and labeling) as shown in.the 'i
fig*re 4,rnl:20mekic scale. Assume anydimensions asrequired.,,
a) Cgmplete the sanitary drawing showing the following pipeline network.with flow

direction: t9,51

i) Hot water'sripply
iii) Waste water line

ii) Cold water supply line
iv) Soil pipeline

b) Identify the symbols in the electrical layout of figure 4 that are numtered-'

a) Angle of light plane is .........*....,.....
b) Set back &om ioad sii,e is....................
c) Draw the symbol of one gang-two way switch....................

12.51

[5x4]

. tl
,..

d) If and area is 1500 sqm and, ground coverage
floor area................. :1

, -*** .

I

is 60%, calculate maximum ground

t

.r,j
t:
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2072 Ashwin

Eram. l{egular
LeVel BE FUU lt{erlc 80

Prograrume BCE Pass lflarh 32

Year /Part II/ tI Time 3 hrs.

'14)

6)
l

Asswne siittable data if rucessuy,

deflection in the portion AB is

a span of 40 m and rise of l0 m. Draw

atthe sarne section.

of Stmcture

*r

t4l

[12]

.,. . j.;(+.:sjl

A uniform shaft ABC is simply supported in lgarinliA and B and overlpgging b C,.'.

AB = I and BC : a W.hen a ffansverse'forci p acts at C, show that Oe ma:<imrm

p"l'''
rffi

141

It21

3. a) Explain what is dpamic multiplier and derive the formula for it when a mass falls on
mid span of a simply supported beam.

i

i
.l

'1

I

I

I

rli' ill b), as shov*rn due to

f.n

t4l

[12];'l'i .,:l

F

\ 
-. *Lr, :24 m

4. a) Show thaf there is nq....bSpding moment ut *y secJion of a parabolic arch (three
hing€d) subjected 16 1dl[ rinifsrmly disributed ovgr,horizo$al span.

' b1 Do.*rine the deflectioh and slope at C in the oVffiging Cnorlm in figure
below by using virtual work (unit load) method. Tat<e Ei'= 100000 Ki.Im2.

t4I

u21
IO KN

A

-..-) -- .--.. --.- --:. ..... ... -

5

m



. .---_..i.:, i_"L--_,;
I u:1j.1

-6

5. a) Explain how a shuctural quantity (bendirrg moment, shear force etc) can be calculated
fiom influence tine diagram due to loads-concentrated force distributed load and
couple.

b)

the q1-ders. u0I

: , , .::li

,6
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03 TRIBHWA}II.'NTVERSITY

INsfi TUTE or rtNcnrgER['rc
Examination Control Division

',i 2072Magh

Exam. Ncry llucli (206(r ct l-atcr Birtch]
LeVeI BE FuIlMarks 80

Programme BCE Pass Marks 32

Year / Part II/[ Time 3 hrs.

of Structure

/ Candidates are requiied to give tleir answers in their own words as far as practicable.
r' Attempt All questions.

'/ Thefigwes in the margin indicate Full Marks.
{ Assume suitable data if necessary.

Enrmciate the principle of superposition and explain with suitable example. I4l

A simply supported beam carries a point load W at mid span L. The middle one third
portion of length has flexural rigidity 2 EI aod rest two third portion has flexural
rigidity EI. Determine the maximum deflection and slope at supports. Use conjugate
beam method. tl2l
A rectangular beam 25cmx50cm (bxd) is simply supported on a span of 6 m and
carries a central load of 100 KN. Calculate the strain eNrergy {ue to shear. Neglect self
weight of the beam. Take E = 2x106 kg/cm2,and G = 0.85x106 t<gcrr,z. t4l

Draw influence line diagram for forces in members BC'and BG and determine
maximum force in meinber BC when unifonnly disnibuted load 6 KN/m of length I
m moves. Ll2l

1. a)

b)

2: a)

b)

2m

E
4m

=24m

3. a) Define real work and virtual work for deformable structur€s. t4l
b) A three hinged circular arch has span 40 m and rise 5 m. Make a sketch of the arch

and given the equation to it. It carries a concentrated load 60 KN at 8 rrr irom the right
support and uniformly distributed load 4 KN/m over left haii portion. Detennine
bending moment, radial shear force and nGrifral thr.ist at a section l0 m from the left
support. Il2l

B

A
4

4. a) What is neutral point in an influence line diagram of an arch? Determine it for a three
hinged arch for an ILD for bending moment diagram at a section.

'c) Determine the vertical defection ofjoint E due to the increase in temperature of 20oC
of member CD and member CE being 5 mm too long.

KN
Take E:200 KN/mnf
q'= 12x109"C
Arear- 1000 mm2
for all members

t6l

[10]

C

4 4

+



5. a)

b)

I

Define influence line diagram and explain how it is different from other stmctural
quantity diagrams like bending moment diagram, shear force diagrarn etc.

A suspension cable having central dip 15 m supports a three hinged stiffening girder
150 m long which supports point loads 180 KN at 50 m from left support and 120 KN
at 30 m from the right support. The dead load of the girder is 5 KN/m. Determine
Bending mome,nt and shear force at a section 30 m from the left support. Also
determine the maximum tension in the cable and iength of ca6le.

+*+

t4l

tt21

;..

Ii;

,:.
4t

i;i:

i1l
,B:

I

.ti

.".&. .1..

"'---l-,

ra

|:t

B
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01 TRIBHUVAN LTNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071Magh

Exam. OLD Back (2065 & Earlier Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part [/II Timti 3 hrs.

; ;;;; ;-,# **l';:*:: ?;'HIH f{{!;";;;;;;;; ---
/ Attempt any Five questions.

'/ Thefigures in the margin indicate Futl Marks.y' Assume suitable data if necessary.

l. a) What is strain energy? F.xplain with an example real work method to calculate the

. deflectionofabeam. U+3I
b) Determine the vertical deflection at point D of the frame loaded as shown in figure

below: Ll21

4 kNm-r

C
25

I5 KN

6m 45 cm

E: l50KN/mm2

m

2. a) State and derive formulae for conjugate beam method. t6l
b) Determine vertical deflection at D of the beam shown in figure below by using moment

area method. Take EI to be 
"onr,*,.r, ** [10]

10 KN

A
3

A C

2.;5 m 2.5 m 2m

3. Determine the deflection at E of the pin-jointed Truss shown in figure below by using Virtual
work method. U6l

Take area for all member
to be constant
A:400 mm2
E = 200x103N/mm2

50

I l0m0m
KN KN

8m



4. a) Draw influence Iine diagram for shear force at C of the overhanging beam shown in
figure below. t6I

A
C

6m
20m 5m

D

b)

5. a)

b)

Determine maximum negative and positive bending moment at section C of the
overhanging beam shown in Q.N.4a when uniform distributed load of intensity l5 KN/m
of length 4 m rolls over the beam from left to right. [10]

Derive the formula for determination of neutral point in influence line fliagram of
bending moment for a given section in a three hinged parabolic arch. t61

A three hinged parabolic arch having span 80 m and central rise 8 m is loaded as shown
in figure below. Determine bending moment, normal trust and radial shear force at
section D. [0]

KN l0m
l+-------rl

IOO KN
C30"

m8

A .(,
B

80m

6. A suspension cable bridge has a three hinged girder supported by two cables. The roadway is
6 m wide. The girder has its self weight 5 KN/mz. The live load consists of two concentrated
loads 200 KN at 20 m from Ieft support and 150 KN at 1.0 m right from the 200 KN load. The
span is 120 m and central dip is 12 m. The live loads are acting at the central of the girder.
Determine shear force and bending moment at section 25 m from left support of the girder.
Also determine required cross sectional area of the cable if the allowable tensile stress of
cable material is 120 N/mm2. tl6l

***



03 TRIBHLTVAN I.JNII'ERSITY

INSTITUTE OF ENGINEERING

Examination' Control Division
2071 Bhadra

Exam. Rcgular / Ii:rch
Level BE Full Marks 80

Programme BCE Pass Marla 32

Year / Part II/II Time 3 hrs.

Subjecf - Theory of Structure (CEsst) | _-_-----_,_*-._--_----.---]T-
r' Candidates are required to glve their answers in their own words as far as practicable.
{ AttemptAllquestions.

/ Assume silrtabte data if necessary.

I

l. a)

b)

2- a)

b)

3- a)

b)

Use influence tine diagram to determine most critical position of a stretch of uniform
distributed load and a set of concentrated forces to give maximum bending moment at

a given section of a simply supported beam. Assume the leng& qf the uniform
distributed load and the set of concentrated forces to be Iess than the span of the

t6l

Calculate horizontal displacement of the rollei support and angular displacement of
the fixed hinge of the given portal frame by using unit load (vinual work) method;
Express the result in terms of sectional stiffness E[. Il21

W
2EI

I

a

a 3

r a_w<
Define stain energy and explain withexamptes the difference between gradually and
suddenly applied direct loads. Derive the expression for strain energy due to shear
foroe in a beam in bending.

A sirnply supported beam of span 4 m with an overhang of length 2 m on right sideof
the beam is'loaded in the span with uniform distributed load of intenlity 2 kN/m. The
overhang is loaded with a concentrated force of magnirude 3 kN at the free end.
Calculate thbdeflection of the free end of the overhang and slope at the support. Use
conjugate beam method.

Explain the characteristics of structural mechanics and describe with suitable
examples what are the two basic approaches of structural analysis.

Draw a simple rectangular plane truss having" span of four equal bays and with
horizontal, vertical and inclined members. Shoiv raquired dimensions of the [uss.
Draw influence line diagrams for forces in one of the each horizontal vertical and
inclined members. Consider the given truss is dec'k type.

t6l

u21

t6I

tl2l



4. A three hinged synmetrical parabolic arch of span 20 m and rise 4 m is with a point load
of magnitude 4 kN at 4 m distance from the left hinge. First, draw influence line diagram
(ILD) for bending moment (BM), radial shear (RS), and normal thrust CNT) for the
section where the point load is and then calculate the values of BM, RS and NT at the
section using the ILDs. Also check these values of internal forces at the section by first
principle using equilibrium equations.

5. Determine rhe cross sectional area required'for the cable loaded as shown in figure below
if the permissible tensile stress of the cable material is t 500 N/mm2. The self weight of
the girder is l0 k},l/m. Draw bending moment diagram of three hinged stiffening girder
and also calculate the length ofcable.

ll3l

[13]

A ..-=.-"--

8m

***

o

a
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06 TRIBI-IUVAN- tJNIVF.RSI'IY

INSTITUTE OF ENGINEERIN G

Examination Control Division
2071 Magh

Ex.1m,

Level

Programme BCE

Full l\{arks 80

Pass Marks 32

Year / Parl II I II 'f irne hrs.

New Baek &

,/ Candidates arc required to give their answers in their own rvords as far as practicable.
/ Attempt All queslions.
'/ The figures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

i. a)

b)

2. a)

b)

3- a)

Explain with suitable force-displacement diagram, the elastic, inelastic, linear and

non-linear behaviour of structure.

A bar of Z cm diameter and of length 125 cm is supported rigidly in the vertical
position at the top and is provided r.vith a holow falling mass and a collar at the
bottom rvhich supports a spring l0 cm long. Find the stress developed if the falling
mass is 4 kg and it fals from the height of one mcter measured from the collar top.

Take g:9.81 m/s2, stiffness of the spring (k):40 KN/m and E:210 GN/rnr.

Use virtual work method to determine thc mid-span deflection fbr a simply supported
steel beam of depth 300 mnr carrying a superimposed udl of 20 KNAn ovcr a span of
5 m, if the temperature of the top surface is 40"C and at bottom surface is 30'C.
Assume the temperature to vary linearly over the depth of the beam. Take coefficient

of thermal expansion : 11.7 x l0-6/oc E:210 GNim2 and moment of incrtia:
15000 cma.

Using infl'uence line diagram prove that for a uniformly distributed load shorter than

span, the bending moment at a section is maximunr when the position of the load is

such that the section divides the span and the load in the same ratio.

Draw influence Iine diagram for bending moment and shear fbrce at rnid span of the

beam of span 20 m and determine bending moment and shear force at tl-rat section due
to lhe loads shown in figure using the influence line diagram.

50 KN 30 KN
l0 KN/m

3m

5rn r0

b) Draw- influence line diagram for forces in member FG and BC of the truss shown in
figure belorv and determine maximum fbrces in these members when a single
concentrated load 100 KN rolls over the span ofthe truss.

5m

[1 0]

l4l

t6l

tsl

It0l

t5l

m

F

C D

"1
".,i,6i

A
B

?{r+t ';



,ilr:t!q+;tfi 1.i!. . . ,.el

4. In the three hingcd parabolic arch loaded as shown below, deteminc rcactions at supports

and also find bending monrent. normal thrust and radial shear force at sectisn D 15 m far

from A. Dlaw influence linc cliagram for bending mor.nel]t and normal tltrust at that point

alcl again cleternrine the bcnding rnoment ancl normal thrust at D b1' using the ild. I I 5l

20 KN,/m 50 KN

l0m

+_ B

5. a) Determine the deflection at mid span of a sirnply supported beam subjected to
uniforrnly distributed load w KNAn on the rvholg span by moment area.: ,

w KN/m

t71

L, EI

b) Determine the verlical deflection and rotation at free end C of the overhanging beam

ABC loaded as shown in f-igure bclorl, b.v using conjugate beam method.

1O KN

t8l

5 KN/m B

I

I

I

f)

A

A C

6. A cabie is suspended and loaded as shown in tigure. Calculate:

a) Length of cable
b) I-lorizontal component of tension in cable
c) Magnitude and position cf maximum tension occuring in cable

20 KN/m

8m

2m

I l0]

* *:t



I)3 TRIBHUVAN UNWERSITY

INSTI-IUTE OF ENGINEERING

Examination Contrsl Division
2070 Magli

Exam.

Level
Nerv Back (2i

BE Full Marks 80

Frogramme BCE Pass Marks 32

Year / Part II/ir Time 3 hrs.

Subject: - Theory of Structwe (CE551)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attemfi AA questions.
{ Thefigures in the margin indicate Full Marks.
/ Assume suitable data ifnecessary.

1. a) Explain with an example, how would you use method of superposition in deforming
deflections. Also, explain why it is necessary to determine deflections in the design of

14+21a structure.

b) Find slopes at supports and deflection at E of the beam given in figure below. Use
co4jugate beam method for deflection and slope calculations. [0]

KN/m KN

A
EIE

20m 3m ,

2. a) Define virtual work method and real work method with neat sketches. What are
limiLations of real work method?

b) Two plastics bars as shown in figure helow are to absorb the same amount of energy
delivered by the axial forces. Neglecting stress concentrations compare the sfiesses in
two bars.

t6l

tl0I

T
L

J

0.5 L

"r
0.5 L
{_-

O1

3. a) Use influence line diagram to determine most critical position of a stretch of unifonn
distribution load to give maximum bending moment at a given section of a simply
supported beam- Assume the length of the uniform distributed Ioad less than the span
of the beam.'

b) Determine R6, Rs, S.F. at C and B.M at 'C' of the given structure as shown in figure
below using inlluence line diagram concept.

A

t6I

ll0l

6

qIt4

..F

C

15 KN/m 1,5 KN



4. a) Determine B.M norrnal thrust, Radial shear at point D of circular arch as sho'*n in
figure below. Also draw bending moment diagram. u2)

20 KN/m 10

3m

A

4m 4m 8m-

b) Explain different types of arches used in various Civil Engineering structures. t4l

5. a) Explain with a simple example the steps involved in determining displacement of a
point in a structural system dpplyrng unit load method. t6l

b) A cable is hanging from two points A and B, 80 m aparThofimntally, left end A being
lower than the right end by 10 m. It supports a uniform load of 1.5 KN/m along the
horizontal span. Determine: [0]

D The position of the lowest point if it sag is 7.5 m
ii) Lenglh of the cable
iii) Horizontal tension and tension at the two ends.

D m

l*It
,i+
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32

Year / Part II/II 3 hrs.

of Structure (CE55I)

./ 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.

l. a) Explain two basic approaches of struclpral analysis. AIso explain briefly
structural analysis.

arch is of 12 m span and 4 m rise. Draw influence line

thp"non-linearitf ln
[3+3]

b), A three-hinged symmetrical circularv diagram for bending moment,'radial shear and normal thrust in the

fom the left.support. Use the diagrams to {eternline thesg internal
the left half of the span is loaded with a uniformly distributed load
a vertical concentrated load of magnitude 40 kN at a distance of 3 m from the

2. a) Wrjie down the formula for determination of total strain energy due tg'ixial

t6a kN

moment, shear force and torsion in a structural system. Derii,e.the,expression for enerry due

to shear force in an element of a structural system. ' . : .

b) Using conjugate beam method, calculate slopes at the suppotr and at the points beneath ther/ 
loads for the given simply supported beani and also ealculate the:deflections of the points

beneath the loads. Take EI :3.36 x l0rtk}.lmm2.

tr0l

t6I

[10]

)

KN

2

rm

3. }/State qnd prove mornent',4pa.{heorems for {etermiping deflections at any point of a beam. t6I

b) Calculate the displacemenls in two. orthogonal direitions and also the slope at the free end sf
. the given frame dqg to the temperature effect as shown. Take EI to be constant for the frame. [0]

4. a) Explain with necessary sketches the.steps involved in determining bending moment, radial
sllear and normal thrust in a three hinged arch by graphical method. t6I

b)- pta* influence line diagram for the members LC, LK and LD when the load moves in the7 lo*", chord of the giveritruss as shown in figure. ' t10]

NML

BC

K

'].-...,-

-T
8m

-"tA
F

6x6:36m

5. g Exnlain with neat sketches tower structures as well as wind cables and ties.

p) Y." influence line diagrams to determine reactions at the supports, bending moments and
shear tbrces beneath the applied forces in the beam shown in Question No. 2(b).

--)

t6l

tl0I
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Exam. Nerr B & Later Ilatch

Level BE FullMarla 80

Programme BCE Pass Marks 32

Year / Part II/II Time 3 hrs.

Subje*: - Thresry of structuresl (c8551)

/ Caadidates a.e requircd to give rleir ar^srners in their own words as far as practicable.

/ Attenpt ary Att q*stiryls-
/ fnefg,,ses inie ftwgitt iniicae Futt Marli:r.
/ Asstne suitable ,I*a ifwcess*y-

Differentiae bet'rea Iineer and non-linear behavior of structures and explain their
uses in theory cf gnrctures. 16l

A cabie is sryportea d two points 20 m apart at the same level. It is used to support
three equidisant loads, first load is 40 }}tr, second is 30kN and third is 20 kN. The
central dip of the cable is 0.96 m. find the length of the cable required and its
sectiooal area if the safe tensile stress is 250 kN/mm2. AIso give the geometry (shape

and dip) of the cable when it is hangirig only with its weight (without the given loads). [0]
Define and explain stain energy. Use strain energy method to show the deflection due
to shear in m ordinary beam can be neglected in comparison to the deflection due to
bending. Assume ratio of Young's modules to modules of rigidity tobe2.l and shape

factorforshear 1.2. t8l

Deterrnine, using virtual rvork rnethod, ihe vertical deflection of joint Lz. The UA
values for diagonal and vertical members are 12 mm-r and for horizontal members are
6 mm-l. Take E :200*103 N/mm2 for all members. (i) Find vertical deflection due to
Ioads as shown in figure (ii) Find the additional deflection if the top boom is subjected
to a temperature rise of 20'C. Take the value of coeffic. of linear expansion
(a):10.8+lu4rc. 18]

1. ai

b)

2. a)

b)

\
l2m

[.: Lr
IfiKH tokN

]L - 4@)l0m
r'l

3. A horizontal girder of steel having uniform section I m long is simply supported at its
end. it carries concentrated loads of 120 khl and KN two points 3 m and 4.5 m from

of ttre girder;tE;-lr. )
mma and E = 2lA '.:;

find magnitude and
iocation [16]

4- A three hinged symmetrical parabolic arch has a span of 18 m and rise of 3 m. It caries a 
-

concentrated load of 80 kN at 4.5 m from the right spppcrt and a distributed load of 5

kN/ra over half portion. Determine the moment, tiuust and rudryYshear at each 3 m
interval and draw their diagrams on horizontal 'X' axis tar tttyd6. ,_) il6l

\ / /



\

5. a) For *re overhang beam determine the maximum positive and negatire bending
mat ad shear force at D due to the three concentated loads as shown in figure
*tis& Enor.€s in eitirer directions.

2ekN i 31hN i3+kNi?r
',3m L 3m -L

5 r.n 2m

t8l

t8l

CA D B I

2m 3m

bi A s-spe,rsion cable is strs-nended from two pien 200 m apart,left support being 5 m
abcve tiie etk. The cable carries a uniformly distributed load of 15 kNlm in plan and

has its lowest poiff l0 m belo*'the lower support. The ends of the cables are afiached

tc' sadriles ca Rlll€rs on top of piex and the backstays which may be assumed straight
arc inciined at 60" to the verticai. Determine: (i) The length of cable (ii) Maximum
tensicn in cable and (iii) Maximum thrust and moment on pier.

t**
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Programme BCE Pass llfiarks 32
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Subject: - Theory of Structures I (cEssl)

'

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ The Jigures in the margin indicate Fall Marles.

r''"" -1y' Assume suitable data if necessary.

1. a) Define shain energy and complementary strain energy. Also derive relationship of
stain energy due to bending.

b) Determine the vertical deflection ofjoint H. All the top chord members are zubjected
to temperature rise of 20"C dnd all vertical members are l0mm too long.
Take a=l2xl}4l"C, E=200KN/mm'. Cross sectional area of each member is
1500mm2

H

t6I

t10l

3m,t. t_r{: : .
'- i:- .

:iJ
2, a)

b)

3. a)

b)

Describe the stnrctures based on material used and methods oftheir analysis.

A suspension bddge of l20m span has two tlree hinged stiffening girder supported by
two cables having a central djn of 12m. The road way has a width of 6m. The dead

Ioad on the bridge is SKN/rr- while the live load is 10KN/m' which act on the left
halfof span. Determine the shear force and bending moment in the girder at 30m from
left end. Also find ma:<imum tension in tlre cable for this position of live load.

Explain difference between moment area method and co4iugate behm method with
suitable examples.

Using coqiugate beam method, find slope and deflection at point (C) of following
loaded beam:

141

l4l

uzl

1121

I

BA

c



i
I
t

'''t

4. A tlue€ hinged parabolic arch has a span of l60m and a rise of 25m. A uniformly
disributed load of intensity 30KN/m .of lengttr 60m rolls.over the arc.h from left to the
right Using the influence line diagrarn, find the maximum bending moment at a section
50m from the right support. Also find normal thrust and radial shear at the section
corresponding to the maximun bending moment.

5. a) What is inflrrence line diagram? E:rplain its uses and advantages in Civil Enqinee,ring
field.

b) Using influence line diagrarn, obtain member force in AB, CD, EJ and FH for the
following loaded pin-jointed tnrss as shown in figure below.

6@3nr:l8m

t16I

I

-1

1

''1
!
I

-"1

I

''1
I

l

I

12+21

tl2l
G

H

***

-'1

I

I
-1

.!
I

-t
t
l

I

-

I

I



-_-*--

03 TRIBHWAI\II.'NTVERSITY
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Level BE FullMarks 80
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Subject: - Theory of Structuresl (C8551)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Allquestions.
r' Thefrggres in the margin indicate FullWarks.
y' Assume suitable data if necessory.

1. $ Define stain energy and complementary stain energy. Also derive relationship of
stain energy due to bending.

b) Determine the vertical deflection ofjoint H. All the top chord members are zubjected
to temperature rise of 20"C dnd all vertical members are 10mm too long.
Take a=12x109oc, E=200KN/mm1. Cross sectional area of each member is
1500mm2.

H

t6l

3m

.I
lL r::r...:r",:f{:' :-

t10l

uzl

2, 3) Descrtbe the stuctues based on material used and methods of their analysis.

b) A suspension bridge of l20m span has tivo three hinged stiffening girder zupported by
two cables having a central dfn of l2m. The road way has a width of 6m. The dead

load on the bridge is 5KN/m2 while the live load is 10KN/m2 which act on the Ieft
half of span. Detennine the shear force and bending moment in the girder at 30m from
left end. Also find maximum tension in the cable for this position of live load.

141

difference between moment area method and conjugate behm method with
suitable example$. t4I

b) Using conjugate beam method, furd slope and deflection at point (C) of following
loaded beam: F2I

I I
C

BA

I



I

4. A thee hinged parabolic arch has a span of l60rn and a rise of 25m- A uniformly
distibuted load of intensity 30KN/m of length 60m'rolls over the arch from left to the
right. Using the iafluence line dialpm, find the ma:<imum bending moment at a section
50m from the rigbt support. Also'find normal thnrst and radial shear at the section
correryondingto themaximurn bendingmomenl '

5. a) Wllrrtis influence line diagram? Explain its uses and advantages in Civil Enqineeringi,-/ field.

b) Using influence line diagram, obtain member forcd in AB, CD, EJ and FH for the
following loaded pin-jointed tuss as shoum in figure below.

t16l

l2+2)

uzl
FG

K

t(- 6@3m=18m

***

H
a

"(
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INSTITUTE OF ENGINEERING
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/ Candidates are required to give their answers in their own words as. fer as praoticable.
/ Attemptt any Fivequestions. " '

'/ Thefigtres in the margin indtcate Futl'Marks.
/ Assume suitabtlb data if necessary. .

1. a) 'Determine the vertical deflection of joint E of the truss due to (i) loading shown
(ii) members CE and DE being 8mm too long and (iii) temperature of member CD

- alone is decreased by 15'C. Given: Cross-sectional area of all members = 1000mm2,
young' modulus : 2 x10sN/mm2, and coefficient of thermal expansion : 12 x 10-6/qC.

of Skucture

D

lOOKN

2m

I

I

I

I

I

C
[12]

t4l

t8l

l8I

I

I

I

!
i

:

b)

2. a)

b)

Explain the use of computer based methods in stuctural analysis.

For a beam having a rectangular cross-section and subjected to lateral loads, derive an
expression for the strain energy due to shear defoimatioa only.

The bottom of the beam shown below is subjected to a temperafi:re of 200'C, while
the tempemture of its top' is 50oC. If the copfficienl of linear expinsion
s, = 12 x 101oC, determine the vertical displacerrent, of its free end B due to
tempsratre gradient. The bearn has'a rectatgular uoss-seCtion witb a depth of 30cm.

30cm

3. a) Explain moment area theorem.with suitable_example. :

b) Using conjugate beam rnethod, calculate slope and deflection at point C, free end of
the beam, loaded as shown below, EI is constant.

J.

t4l

lt2l
1

A, C

LI-l
-l
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i

I

ts

I

I

!

I
I

I

I

I
I

I
I
I

t

I
I

U

I
I

I

I

I

I

i

t

I
I

I

I,
!

!

i

I
I

i,l
,"1

I
j

I

q-

4. a) Drarv the influence iines for bending mome4t and shear force at a seetion 10m from
the left support of a simply supported beam of 25m span. . ' '- t8]

C
B

b) Draw influence line diagrams for the forcesjn-members AB, BC and BG of the truss.
The load moves in the lower chord of th66ss, .

C

t8l

[16]

5m

10m

F G

4 @l5m:.60m
5. A three hinged circular arch has a span of 120m and a rise of 15m. Two point loads of

8 KIiI and 12KN, spaced 10m apart, ro11 over the arch fror.left to right with 8KN load
leading. Using the influence line diagra:n, find the ma<imum bending mome,nts at a
section 30m from the left support.'Also find normal thnrst and.radial shear at"the same
section corresponding to the maximum bending morhent.

6. A suspension bridge, 400m span, has two three-hinged stiffening girders supported by
twb cables with a central dip of 30m. The dead load of the bridge is 30 KN/m. run and in
addition, it supports three point loads of 30OKN each placed along the centre line of the
roadway and dividing the span in four equal parts. Calbulate the maximum tension and
minimum tension with their locations ih the cable and the length of the cable

E

H

[16]

I

i
I
I

t
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B

I

I

I

I

I

I

:

'l

I

I
I

I

I

I

I

I

I

/ Candidates are required to give their answers in theirown words 4s. far as practicable.
r' Attempt any Five questions.

/ Assqme suitablb data if necessary. .

i. a)'Determine the.vertical deflection of joint E of the truss due to (i) loading shown
(ii) members CE and EE being 8mm too long and (iii) temperature of member CD

- alone is decreased by 15eC. Given: Cross-sectional area of all members : 1000mrn2, :

young' modulus:2 xl0sN/mm2, and coeflicient of thermal expansion = 12 x 1O6/cC. UZ)

of Strxcture

IOOKN

2m

C

b)

2. a)

b)

a
3

Explain the use of computer based methods in structural analysis.

For a beam having a rectangular cross-section and subjected to lateral loads, derive an ,

expressio4 for the strain energy due to shear defoimatign onff.

The bottom of the beam shown below is subjected to a temperature of 200"C, while
the ternperature of its top' is 50oC. If the copfficient of linear expingion
d. = 12 x 101oC, determine the vertical displacement, of its free end B due to
ternperature gradient. The beam has'a rectairgular cross-s'e'Ction with a depth of 30cm.

t8l

r9l

J.
3Ocm

a)

b)

E}plainmomentareatheorem.withsuitable-example.....,
Using conjugate beam method, calculate ,iop, *O deflection at poiht C, free end of
the beam, loaded as shown below, EI is constant.

OKN

+

1

5KI{

A,
i

I
"l
r- ::

I

I



f.t,".t. ' . ,
I
:

t.
a_.:

l

--1

I

-j
I

4. a) Drau, the influence iines for bending mor4e4t and sfrear force at a section 10m-ftom
the Ieft support of a simply srrpported beamof 25m span. .. ' ' ;'

C
B

b) Draw influence line diagrams for the fo*gin*nembers AB, BC and BG of the truss.
The load moves in the lbwer chord.of the truss. . . 

_

5J

'{

l8l

r16l

[16]

I

1
I

F G H

. 4 @ 15m:.60m

5. A ttree hinged circular arch has a span of 1.20m and a rise of 15m. Two point loads of
8 KN and 12KN, spaced 10m apart, roll over the arch from left to right with 8KN load
leading. Using the influence line diag4m, find the,ma:rimum bending moments at a
section 30m from the left support Also find normal thrust and radial shear at'the same
section corresponding to the maximum bending moment.

6;. A suspension bridSe, 400rir span, has two three-hinged stiffening grders supported by
twb cables with a central dip of 30m. Th; dead load of tn" triage is 30 KN/m. run and ih
addition, it supports three point loads of 3OOKN each placed hlong the centre line.of the
roadway and dividing the span in four equal parts. Calbulate'the maximum tension and
minimum tension with their locations ih the cable and the length of the cable.

-
I

I

!

,I !f {.

,l

.I

1

I

1
I

-]

l.

i
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of Slracfure I
,/ Candidates are required to give their anstvers in their ori,n

"/ '-:-:iempt any Five questions.
'/ Thefigtres in the margin indicate FuIl Marks.y' .lssum€ sr.dtable data if necessary.

1. a) Enrurciate the two theorems from the moment area

displacements ofbeam and explain it with'a sirnple

A three-hinged symmekical ciicular arch is'of 12m span and 4m rise. Drarv influence
line diagram for bending moment, radial shear and normal thnrst in the section at

distance of 3m from thJ left support. Use the d.iagrams to determine these intemai.
foices in the section when the left haif of the span is loaded with a uniform distributed
load of inteirsity 20 lNm-l ard a vertical concentrated load'of magnitude 40 kr\ at a
distance of3m frOm ttre right support.

Write down the formula'for determination of toial stain energy due to a:<ial force,
bending nioment, shear force and torsion in a structural systeri. Derive the expression

for energy due to shear force in an element of a skuctural systerl

Using conjugate beam method, calculate slopes at the supports and at the points
beneath the loads for the given simply supported beam and also calculate the

deflections of the points beneath the loads. Take EI:3.36x1011 ltlmm2.

2.40 xN 160KN

of

b)

2. a)

'o)

t6l

t6l

[10]'

[10]

t6l

[10]

I

0

2

6.5 M

3. a) Explain r*'ith neeessary sketches the steps involved in determining bending moment,
. radial shear and normal thrust in a tluee hinged arch by graphical method.

'o) Calculate the displacements-in hvo orthogonal'directions and also the siope at the free

end of the given frame due to the temperature effect as shown. Take EI to be constant

for the frame. , .

.-30 {

t0,c

2

,V

J

-]
Ii

il

I0y

:ll
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I

4. a) Use influence line diagram .to determine most critical position of a stretch of
unif6nnly distributed load to give maximum bending moment at a.given section of a
simply supported beap. Assume the length.of the u:riformly distribiited ibad less than
the span of the bea.m.

b) Use stain energy method for the given frame to calculate the vertical displacement of
the point with load 500 kl.I: The &anie is made of ,steel rod O100mm. Take

' E:2x10\i/mmz.' ''.

0 3m

bar ot00 lm

l5l

[10]

,t
I

3

-'l
I

-
i5. a)

.b)

6.4

b)

2m

500 hY

Determite the gpometry of the shape and calculate the length required for a high
tension line between any two tgwers. Take thp sparl between'the two towers and the

weiSht pel unit length of the cable to be { and l respectively. t6l

Use.influincb tine diagrams to detertaine reactions at the supports, bending moments
and shear forces beneath the applied forcis in the beam shown in Question No. 2(b). [10]

Explain with a simple exarnple the stepi involved in determining rhe displagement of
a pofot in a structural system appl).rng unit load method. - 16]

A symmetical suspension bridge with a three hinged stiffe,ring gfuder of span 120m'
and having a cenhal dip of 12m is loaded with two point loads of mapitude 24C ls\
and 300lrN at a distance 25m and 80m respectively from the left end. Draw bending
nioment diagram for the girder and also caicutate bending moments at the distances

25rn, 40m and 80m from the left support [10]
' ,1.**

.i!

t
I

i

,t
I

I

I
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Subject: - Theory of Stnrcnres I
/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
'/ The figures in the margin indicate Full Marks.
./ Assume suitable data if necessary.

1. a) Determine the vertical deflection of point
E:200 KN/mmz I:30 x 106 mnna

B

fig-l t8l

i

l*_--9* ,

c

&
2T

Fig-1

3m

b,; Calculate the vertical deflection of free endD of the beam loaded as shown in fig.2 by
using virtual work method. Take EI as constant through out.

iCKN
C

,2m'2m,2mr
t

Fig-2

2. a) Determine the slope at A and B and deflection at D of the beam loaded as shown in
fig-3 using moment area method. Take EI as constant.

Fig-3

t8l

t8l

t8l

A
B

lOKN

A B
DC

b) Determine the rotation at A and detlection at C in the overhanging beam shown in
irg--l by using conjugate beam method.

60KN/m B

A
Fig-4

6m 2m

3. a) Find the ma:<imum bending moment at C for the beam and loading as shown in fig-5.

50kn 70kn 80kn 60kn
Fig.5

C

2T I

t8l

-.+
3m

C

1'..a'']l',:.ll:!ur:1'.nq4-:

2m



b) Draw influence line diagram for bending moment at F (5m right of A) and for the
stress in the support BD of the structure shown in fig-6. t8l

l'

20m

Fig-6

4. a) Draw influence line diagram and calculate the bending moment at mid span C for the
beam shown in fig-7.

W / Krv'm

B

Fig-7

I

t8l

i

A
I

ILC

l-

b) Draw influence line diagram for members U3L3 and L3L4 of the tnrss shown in fig-8. 18] .4

Uo

T-Lr
Lo

U:U

,i-

L2 L: L,i

Fig-8

' 6 A,, 1m-- 24m

5. A ttree hinged parabolic arch as shor*n in fig-9 i:r loaoed with udi I KNrm on the ieft 8m

. length. Calculate

a) Direction and magnitude of reaction ar supporrs.
b) The bending moment. normalthrust and radial shear at 4m from ieft end.

c) Draw bending moment ciiagqam shorving ma>cimum positive and negative vaiues

it1-41
L I o.l.

I

I

2 KI{/m
Fig-9

A B
20m

6. a) A suspension cable of span L has its ends at the height hr and h: above the lou'esr
poinr of cable. It carries a uniformll. distribured load of w per r:nit nur of the span.

WL:
Shou'that the horizontal reaction at each end is given bl' H -

-

2(jhr = rih2 )-

b) A cable is suetched over a gap of 300m and carries uniforrril' dimibured ioaci of
300 kgim horizontally. If the central dip is 1.5m. Calculate the maximr:m tension in
the cable. Also find the length of cable.

***

4m -
I

1

t8l

I

-

t8l



)7
04 TRIBHWAT.I I.JNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam. Ilcgulrr l'
Lcvel BE Futtlflarfr EO

Programme BCE BME, BIE Pass lfiarkr 32

Yeor/ Part II/tr Time 3 hrs.

:+:

and

r' Caudidares are required to give their answers in their own words as far as practicable.
/ Attempt&.questions.
{ T'lufrgltres in the mogin indicatg FuIl Mar*s.

{ Asnatte suitable data if necessary.
,

l. Mention and discuss the significance of statistics in engineering. In a moderately
aslmmetical distibution the value of mean andmedian ate20 and,24 respectively. Find
th; value of mode!

2. Definc coriditional probability. A manufacturing firm produces steel pipes in three plaats
. with daily production volumes of 500, 1000 and 2000 units respectively. Aqcording to

experiencg it is-lcnown that the fractions of defective outprut produced by the ttuee plants
are respestively 0.005, 0,008, 0.010. If a prpe is selected from a day's total production and
found to be defective, find out the probability that the plpe might have come tom plant tr
and trI.

3. What arc the charac"teristics of Hypergeometric probability Dishibution? How does it
differ ftom Binomial probabillty distibutiog?

4. It is found that a Cricketcr hit a century in a game is2So/o. He declared that he will retire
from cricket after 6fr century from now. By usurg Negative Binomial disuibution find the
probability that

r) IIe will lose none ofthe game
ii) Hewilt lose onlygame
iii) He will iose exactly two gamer
iv) He will lose at least trro games

5. Define standard normal distibution and \ /rite the condition for norrnal approximation to
tlre Binomial and Poisson probabiiity dishibution.

[3+3]

13+21
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OR

ffthe prolability densiry ftnction of a random variable is given by

f(x;=5s3o(xsl
=0, otherwise

Find:

i) The value of k
ii) P(x>23)
iii) P(l/4<X<3/4) and mem of distribution'

6. Inmmes of a group of 10,000 persons *r" fo*a b be nonnally disributed with mean
Rs. 1,520 and s.d Rs 160. Find the number of persons whose incomes will be

i) Between Rs.t400 and Rs.l520
ii) Mpre than Rs. 1600
iii) Iowest income of richest 1000 persons

tsI

ii,
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7. What do you mean by Sarnpling Disnibution of a Statistical and Standard Error?

8. From a population of 5 members 3, 6, g,12, 15 draw all possible random sample of size
3:witlrout replacemelrt. Obtain ttre sanrpling distribution of sanrple tnean and calcularc
expectation of sarrple meau i

9. Mne partial and multiple correlations with examples. Write down the proffies of
partial aud multiple correlation.

IO. The following data gives the experie,nce of machine operators in years and their
perforrnance as given by the number of good parts tumd out per 100 pieces.

$(peflerlce estinrate the probaliiei)

ii)

on
gprforrnarpe if an.opoator tns I yeas experietpe.

Calculatq 957o confidence intetval.for the regre,ssion coeffieiqs (i.e., slope)

OR
suvey on rnonthly expenditure on food yield followiryi &ta:if*uouiritiou

l:li Differentiate between (a) confidence level and significance level (b) Type I and tpe II
'ri errors of hypo&esis testing.

OR

Describe the procedue of testing of hypothesis for single men for

ttc foUowing table represents the sales ofthree salesmen in forut t2;
large sample.

different districts:

Dishicts
A t4 20 t6
B t2 23 ts
c l0 20 l0
D 8 t8 t2

sales ofdifferent disfrict at th6 0.05 level of significance.

13. A shtdy shows that 16 of 200 fractors produced on one assembly line required extensive
adjustnent before they could be shipped, while the'same was tnre for 14 of 400 tractors
produced on another assembly line. At the 0.05.level of significance, dqes this support the

signiflcant difference in theanyan Analysis.of Variance to tcst whether there is

:.
Perform

tsl

t

Exporietrc(X) 16, t2 18' 4 l'3 10 5r t2
88 75 83For-formancc(Y) E7 89 68 178 80

'ffirlfiftIy 
orpenditurdl 00 Rs.) t0 25 30 35 40l5 20

5t\donthtvincome( i Oob nS. I 2 4 5 7 6 6
4 5

'rellfi
7, m g.,rf;i.l 'll 4
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14. To determine whether there is really relationship between aa employee's perforrrance in
&e taining prograrn and his ultimate success in tre job, it takes a sample of 400 cases

from its very exteirsive files and obtains the result shown in the following table:

Performance

Use the 0.05 level of significaoce to
sucoess inthe job re independent.

test whether pcrfomrance in taining pmgram and.

15. A study was doue on adiesel powered light duty piclup truck to see if humidity influence
mission of nitous oxide. Eurission measure,ments wer,e taken at different times, with
varying etcperimental conditious, The data arpas follows:

Nitmtu oxide HupidiW
frg0 72.4
0.91 41.6

0.96 u.3
0.89 35.1

t-00 10.7
r.l0
l.t5 8.3
r.03 20.1

0.n 72.2

I.07 24.0

1.07 23.2
0.94 47.4
l.t0 31.5
I.10 10.5

fi.2
0.91, 73.3

-0.87
'75.4

0.78 96.6
0.82 107.4

0.95 54.9

tsl

t8l

'.i1,

ii!:
,,\:

f) Find ttre mean and vaiiance of given data.

b) Calculate degee ofrelationship bctweenthem

b) Calculate coeffieient of determination and interlret the given data.
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Belou, average Averase Above averase
Poor 6023 29

Average 28 79 60
Verv eood 9 49

Success injob
63

Ig
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Exem. Neu' (r & Later llatch
Level BE Full Marks 80

Programme BCE, BME, BIE Pass Marks 32

Year/Part II /II Time 3 hrs.

Subject: - Probability and Statistics (SHs52)

r' Candidates are required to give their answers in thgir own words as far as practicable.
r' Attitmfi AA questions..
./ Thefigures in tlte margin indicate Full Marks.
{ Nicessam tobles are attacheUerewith.
{ Assume suitable data ifitecessary.

1. What are the chief measures of cental tendency and measures of dispersion? The mean
weight of 100 shrdents in a cert'ain class is 59 kg. The mean weight of boys in the class is
65 kg and that of girls is 50 kg. Find the nunrber of boys and grls in the class. [2++1

2. A box containing 5000IC chips, of which 1000 are manufactured by company A and the
rest by compary B. Ten percentage of chips made by company A and five percentage of
the chips by company B are defective. If we select a chip at a random t6l
i) What is the probability that the chips chosen is defective?
ii) if a randomly chosen chip are found to be defective, what is the probability that it

comes from company A
t3, D"fin" hlpergeometic probability distribution with an example. Descrik;ftersonditions" I ,

!.,

:1
!4.

"it!.li

for the binomial approximation to hypergeometric distribution? [Z+3]

ln a certain factory turning out optical lenses, there is a small chance, l/500 for any lens
to be defective. The lenses are supplied in packets of l0 each. What is the probability that

tslapacket will contain

D No defective lens
ii) At least one defbctive lenses
iii) Atmosttwo defuive lenses

OR

Define mathematical expectation of a discrete random variable. A probability
distibution is

d.
fq.

fr*
,:l

Find (a) P(X > 4); (b) P(0 < X < 4); (c) P(X = 4nX= 5); (d) r(3)

5. Define Gamrna Distibrition and write the chief characteristics of it. t5I

i
I

I'
a

i
i
a

;

l.

X=x 0 I 2 3 4 5

PCX=r) 0.26 0.2s o.Ir 0.02 0.25 0.l l

9t
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6. In aphoto graphic process, the developing time of prints may be Iooked upon as arandom

variable having the normal distribution with a mean of 16.28 second and a standard

deviation of 0.12 second. Find the probability that it will take

i) Anywhere from 16.00 to 16.50 seconds to develop one of the prints
ii) At least 16.20 seconds to develop one of the prints
iii) At most 16.35 seconds to develop one of the prints

OR
The disuibution of amount of the gravel (in ton) sold by a particular construction supply
company in a give,n week is continuous random variable X with the probability density
function.

MethodA 7t 75 65 69 73 66 68 7l 74 68

Method B 72 77 84 78 69 70 77 73 6s 75

Use the 0.05 level of significance to test the claim that method B is more effective.

10. Hotel's manager in Kathmandu wants to know the hotels average daily registration. The
following table presents the numbers of guest registered each of 27 randomly selected
days. Calculate the sample mean standard errors of mean and 95Yo confidence limits of
population [-rcEil

61 57 53 60 64 57 54 58 63

61 50 59 50. 60 5T 58 62 63

60 54 54 6l 5t 53 62 57 60

'oR
Shyam and Co. produces three varieties of products: deluxe, fine and ordinary. A recent
market survey is conducted for p,reference of products. The preference was found as

follow:
Product Production

Deluxe l5 t4 19 18

Fine t7 t2 20 l6
Ordinarv 16 l8 l6 t7

Is there-a significant differertce in the preference of products using ANOVA test. Use
u.= 5o/o

for0<x<l

otherwise

a) Find the cumulative distribution function of sales

b) What is the expected value and variance of sales

7. Define sanrpling distibution ofproportion with suitable example. tsl
8. A popnlation consists of the fournumbers2,3,4,5 15]

i) Write down all possible sarnple size of two without replacement
ii) verify that the population mean is equal to the mean of the sarnple mean
iii) Calculate the star-rdard error of the sampling distribution of the sample mean

9. As part of an indusrial training progrun, some trainees are instructed by Method A,
which is shaight teaching-machine instuction, and some are instructed by Method B,
which also involves the personal attention of an,instructor. If random sample of size 10

are taken from large group of trainees instructed by each of these two methods and the
soores which obtained in an

-r={[i)(x2+r)

tsI

t5I

t5I

test axe

22-
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Exam. OI-D Back & lier
Level BE Full Marks 80

Programme BCE, BME Pass Marks 32

Year / Part II/II Time 3 hrs.

Subject: - Probability and Statisti cs (EG57 t SH)

{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Seven questions selecting Fourfrom Group A and Threefrom Grouo B.
/ Necessorv tables are atlached herewith.
/ 

-Thefi.gyres in the margin indicate Full Marks.
suitable data rf necessary.

, GrouP A

l. a) Write the differences between diagram and graph. Write the importances of
diagrammatic presentation of data .

2.

t6l

b) Following is the distribution of monthly wages of employees of two factories. Which ts]
factory pays more money to the employees and in which factory the monthly wages is
more consistent?

Wages
Gs.)

200-
400

400-
600

600-
800

800-
1000

1000-
1200

1200-
I400

1400-
1600

FactoryA 4 8 lt 6 5 3 3

FactoryB 7 t2 9 4 4 3 I

a) Define the terms:( i) Exhaustive event (ii) Favorable event (iii) Mutudly.exclusive t6I
everits (rv) Equally likcly events and (v) Independertt events

b) Two third'ofthe students in a class are boys and rest are girls. It is known thatthc I5l
probability of a girl getting fintdivision markl is 0.25 and that of boy getting first
division mark is 0.28. Find the probability that a student chosen at random will get
first division mark ?

a) Differentiate between discrete random variable and continuous random variable tsl
. with exampleS.

b) In a ganiUting a man is paid Rs.5 if he gets all heads or all tails when three coins are t6]
tossed and he pays out Rs.3 if either one or two of head shows, what is his e4pected
gain?

a) What arc the diffegences and similarities between blnomial. dishibution and
rregative binomial dstribution?

b) Assuming the probability of a male birth is /2, findin how mdr;r of 160 famities
with4 children each wouldyou expect to have

I. 4t least one boy ' "

il. at least one boy and one girl

3

4. t6I

tsl



t6l

b) The breakdown voltage X of a randomly chosen diode of a particular type is known tsl
to be normally distributed with ,.t = 40 volts and o = 1.5 volts

O What is the probability that the break down voltage will be between 39 afi 42

volts
(ii) What is the probability that the break down voltage will be between 40 and 43

volts

6. a) Define joint probability mass function and marginal probability mass function. t6l

b) The Joint probability distribution of the number X of car and the number Y of buses
.:pq signal cycte of a proposed left turn lane in displayed in the accompanying joint ;"",, .{5]
probability table:

(') is the probaliility that there is exactly one car and exactly one bus during a
cycle?

(ii) What is the probability that there is at most one car and at most one bus during a
cycle?

(i!i) What ig the prob_ability that there is exactly one car during a rycle?

Group B

a) What are the estimator and estimates? Describe the criteria for a good estimator. t61

b) A quality control manager needs to estimate the average hours of lifc of light bulbs.
The population standard deviation is known to be 100 hours. A random sample of 64 t6l
light bulbs indicated a sample average life of 350 hours. Set up 95.% and9f/o
confidence intpnal oftnre ayerage life of.bulbs.

a) Describe the tSpes of error that ariscs in testing of hlpothesis. Describe the test t6l
procedure of test of sigrrificance of mean for large sample.

b) The sample average unreshained compressive stength for 45 specimens of t6I
particular type of bricks was computed to be 3107 psi and sample standard deviation
was 188 psi. The distribution of unrestrained compiessive stnength may be somewhat
sewed. Does the data strongly indicate that the tme avbrage unrestrained compressive
shengft is less than design value of3200? Test using 1% Ievel ofsignificance.

a) Define normal distribution? AIso state its important properties.

7.

8.

v
p(xv) 0 I 2

0.025 0.015 0.010

I 0.05 0.03 0.02

0.125 0.075 0.052

3 0.15 0.09 0.06

4 0.1 0.06 0.04

x

5 0.05 0.03 0.02
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BIE Pass ltrlar*s 32
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Subjeet: and Statistics (5H552)

r' Candidates are required to give their ansrrers in their own words as far as practicable.
{ Attempt All questtorrs.
{ Tlu frgpres in tlu rnogin indicate FuII Mark.
/ Necesiam tabls are'dacheil heretsith.
{ Assume suitable data if necessary.

l. What are the differences between measures of central tendency and measures'of
dispersion? The mean and standard deviation of 20 items is formd to be I0 and 2
respe*ively. At the time of checking it was formd that one item 8 was incorrect Calculate
the mean and standard deviation if : (a) the wrong item is omitted (b) it is replaced by 12.

2. Differentiate betrryeen equally likely events and mutually exclusive events with suitnble.
oranrple. A consulting fimr rents cars from tbree agencies, 20Yo from agency D,ZV/o

. from agency E and 60% from agency F. If l07o of the cars frrom D; lZYo of ttre cars from
E, and 4Yo of fu cars from F have bad tires, what is the probability that the firm will get a
carwith bad tires?

3. Define Negative Binomial Distribution. Write the conditions for Negative Binomial
Distribution

4. A shipment of 20 digital voice recorders contains 5 that are defective. If t0 of then.are
randomly chosen for inspection, what is the pro-bability that 2 of the l0 will be defective?
Also, find the mean and variance of the disEibution

5. Define Staidard Normal DisEibution. Write the normal approximation to- the
(a) Binomial Distribrtion and (b) Poission Distribution.

.oOR
A college professor never finishes his lectne before the bell rings to end the perio4 and
always finishes his lectures within one minute after the bell rings. Let X = the time which
elapses between the bell and the end of the lecture. Suppose that the p.d.f. of X is

(x)=hf,0<xs l
= 0, o.theruristi

a) Find the value ofk
b) What is the prrobability that the lecturc ends within % minute of the bell ringing?
c) What is the probability that the lecture continues beyond the bell for between 15 and

30 seconds?
d) What is the p,robability that the lecture continuous for at least 40 seconds beyond the

bell?

6. Suppose that the pH of soil samples taken from a certain geographic re,gion is normally
distribtted with mean pH 6.00 and standard deviation 0.10. If the pH of a randomly
selected soil sample frcm this region is determined.

a) Srhat is the probability that the resulting pH is between 5.90 and 6.15?
b) V/hat is the probability that the resulting pH exceeds 6.10?
c) What is the probability that the resulting pH is at most 5.95?

7. What is sampling distribution? Construct frequency distribution table of sanrple mean in
population 2,4,6,8, 10 with sarnple size two. Also prove that sanple mean is unbiased
estimate of population mean.

[2+a] i

t61

'[2+31

tsl

t4l

t4l

t6I

irgirit4l



8. Define Central Lirnit Theorem. An auditor for a large credit eard company, knows that,

on average, the monthly balance of any given customer is $112, and the standard'
devidion is $56, If ttre auditor audits 50 randomly selected accormts, wha is the

probabitity that the sample ayerage monthly balance ii 1a; Uetow $100 (b) between $100
and$I36? 12+41

9. An article in the Tappi
concentration (in grarns
data (read &om a graph)

(March, 1986) presented data on green liquor Na2S

and paper machine production (in tons per day). The
as follows: t6I

a) Fit a sirrple linear regression model with green liquor NazS concemhation and ;v

14I

[4]'

t6l
;
I
I
I

a

x =production
b) Find the fitted vdtre of y ****T;" x = 910 trins.

The following shoiv the improvernent (gain in reading speed) of eight studelrts in a qptrd-
readlng proglarL ana tte ntrmber of weeks they have been in program

No. ofweeks 3-, 5 2 I 6 I 3 4
Specd gain
(uro,rd/minute) 86 ll8 49 193 164 232 73 109

Estimate the parureters of a simple linear regression model with No of weeks as

independent variable.

10. Defiue the correlation cocfficient and mention its important properties. What does the
coef;Ecient of detexmination measure?

I l. Descdbe the procedure of the test of sigrrificance of two meailB for small smrple.

12. As part of the investigation of the collapse of the roof of a buildfiA; a testing laboratory is
given all the available bolts that connected the steel strucfire at thee ditrer€nt positions
on the roof. The forces required to strear each ofthese bolts (ry"d values) are as follows:

Position I 90 82 79 98 83 9l
Position2 105 89 93 104 89 95 86
Position 3 83 89 80 94

Perform an Analysis of Vriance to test at the 0.05 lwel of significance whether the
differences among the sample means at the thrce positions are significant

13. Deftre point estimatd. Write down the properties of good estimator with examples. ts]
14. In 40 tosses of a coin, 24.heads were obtained. Find 95% and 99/o confidence limit for

prcportion ofheads. tsl
15. The foltowing table shows the number of horns 45 hospital patiens slept following the

adminisfation of a certain anesthetic. t8I

a) Find sanrple mean, slmple variance and sample standard deviation.

b) Compute a value the amormt of variability relative to ttre value of mean.

**+

46 -44 48 46v 40, 42 49
825 830 890 895 890 910 915x

Y 43 53 52 s4 57 t8
x 960 990 l0l0 \030 1030 1050

v l0 t2 4 B 7 3 I 5
l2 1l 3 8 1 I 13 l0 4
4 5 5 E 7 7 3 2 3
E l3 1 7 t7 3 4 5 5
3 I t7 l0 4 7 7 l1 I

'':!,
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/ Candidates arc required to give their answers in their own-words as far as practicable.
/ Attempt All questions.
/ The rtgtres in the margin indicate FuIl lllark.
/ Nec"-siary tables ore atlached herewith.
/ Assume suitable data if necessary.

1. Y'trat are the differences between measures of central tendency and measures of
dispersion? The mean and standard deviation of 20 items is found to be I0 and 2
respectively. At the time of checking it was found that one itern I vras incorrect. Calculate
the mean and standard deviation if : (a) the wrong item is omitted (b) it is replaced by 12. [2+41

2. Differentiate between equally likely events and muiually exclush,e events with suitable
example. A consulting firrn rents cars from three agencies, 20?6 &om agency D,20yo
from agency E, and 60% from agency F. lf l0% ofthe cars from D 12% ofthe cars from
E, aad4Yoof the cars from F have bad tires, what is the probabilitythat the firm will get a
car with bad tires? t6I

3. Define Negative Binomial Distribution. Write the conditions for Negative Binomial
[2+3]Distribution.

4. A shipment of 20 digital voice recorders contains 5 that are defective . If l0 of them are

randomly chosen for inspeetion, what is the probability that 2 of the l0 will be defective?
Also, find the mean and variance of the distribution. tsl

5. Define Standard Normal Disfibution. lfurite the normal approximation to the
(a) Binomial Distribution and (b) Poission Distribution- t4l

OR

A college professor never finishes his lecture before the bell rings to end the period, and
always finishes his lectures within one minute after the bell rings LetX= the time which
elapses between the bell and the end ofthe lecture. Supposeihat fu p.d.f. ofX is

f(x)=1r2,0<x< I

= 0, otherwise

a) Find the value of k
b) What is the probability that the lecture ends within % minute of the bell ringing?
c) What is the probability that the lecture continues beyond the bell for between 15 and

30 seconds?
d) \I/hat is the probability that the lecture continuous for at led 40.seconds beyond the

bell?

t4l

6. Suppose that the pH of soil samples taken from a certain geographic region is normally
distributed with mean pH 6.00 and standard deviation 0.10. If the pH of a randomly
selected soil sample from tbis region is determined

a) What is the probability that the resulting pH is bet*,een 5.90 and 6.15?
b) What is the probability that the resulting pH exceeds 6.10?
c) What is the probability that the resulting ptl is at most 5.95?

7. What is sampling diskibution? Construct frequency distribution table of sarnplc mean in
population 2,4,6,8, l0 with sample size two. Also prove that sample mcan is unbiased
estimate of population uean.

t6l

t4l ,t,



8. Define Central Limit Theorem. An auditor for a large credit card comlmrl, knorvs that,

on average, the monthly balance of a.ny given customer is $112, and the standard

deviation is $56. If the auditor audits 50 randornly selected accolirnqs, what is the

probability that the sample average monthly balance is (a) below $100 (b) between $100

and $130?

9. An article in the Tappi Journal (March, 1986) presenterJ data on green liquor Na2S

concentration (in grams per liter) and paper machine production (in tons per da"v). The

data (read from a graph) are shown as follows:

v 40r 42 49 46 44 48 q
x 825 830 890 89s 890 910 9r5
Y 43 53 52 54 5:l 58

x 960 990 1010 1030 1 030 1 0s0

a) Fit a simple linear regression model with y = green liquor Na2S corrcentration and

x = Production' 
-- - ^r A r:- ^b) Find the fitted value of y corresponding to x : 910 tons.

OR

The following show the improvement (gain in reading speed) of eight students in a speed-

reading program, and the number of weeks they have been in progam.

No. of weeks 3 ) 2 8 6 9 3

73

4

Speed gain
(wordlminute) 86 118 49 193 164 232 109

Estimate the parameters of a simple linear regression model with No. of weeks as

independent variable.

10. Define the correlation cocflicient and mention its important properties. lfihat does the

coeffi cient of determination measure?

I I . Describe the procedure of the test of significance of two means for small sanaple.

I 2. As part of the investigation of the collapse of the roof of a building, a testing laboratory is
given all the available bolts that connected the steel structure at three difr€rent positions
on the roof The forces required to shear each ofthese bolts (coded values) are as follows:

12+41

t6l

t4I

L4)

l6I

Position I 90 82 79 98 83 9t
Position 2 105 89 93 104 89 95 86

Position 3 83 89 80 94

Perform an Analysis of Variance to test at the 0.05 level of significane whether the
differences among the sample means at the three positions are significant.

13. Define point estimate. Write down the properties of good estimator with exmrples. t5]

14. In 40 tosses of a coin, 24 heads were obtained. Find 95% nd 99% confrdmce limit for

, [5]proportion ofheads.

15. The following table shows thc number of hours 45 hospital patients slept following the
administration of a certain anesthetic. t8]

a) Find sample mean, sample variance and sample standard deviation.

b) Compute a value that measures the amount of variabllity relative to the value of mean.

7 l0 t2 4 8 7 3 8 5
t2 lt J 8 I I 13 IO 4

4 5 5 8 7 7 3 2 J

I t3 1 7 t7 3 4 5 5

3 I t7 l0 4 7 7 11 8
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/ Candidates are required to give their answers in their own wrlrds as far as praclicable.
/ Attempt All que.stions.

'/ T'he figures in lhe margin indicate Full Maiks.
{ Necessary tqbles are ottaclted heyeb,ith.
/ A$sume suitable data if necessar.y.

L 'What are the chief measures of central tendency? Also de scribe the lechniqucs to melsure
the consistency.

2. F'ive coins are tossed 32Hirnes. If coins are unbiased construct the probability
ilistribution table cf the result. Also find rncan and variance o1' the given probability
distribution.

3. Define binomial probability distribution with its important characteristics.

4. It has been claimed that in 600,'o of all solar-heat installations the uiility bill will be

rcduced by at least one-third. Accordingly what are the probabilities that the utility bill
u,ill be reduced by at least one third in (a) four of five installations (b) at least four of five
instaliations?

5. Define continuous random variable and probability density function. The probability
3

density function of a random variable is f(x) = *" 0<x<2. Find mean and
0 otherwise

variance of the variable x.

6. I'he tinre for a super glue to set can be treated as a ranciom variable having a normal
distribution rvith mean 30 scconds. Find its standard deviation if the probability is 0.20

that it will take on a value greater tharn 39.2 seconds.

OR

'l'ire daiiy consumplion of rvatcr in a certain place folloui a garnrna-distribution rvith

parameters a:2 andp = 3. ll'the daiiy capacity of this city,'is 9 million gailon of water-
*,hat is the probability that or1 any given day the water supply' is inadequate?

7. Define sampling distribution. Write thc difference betrrieen population and sample. A
population consists of 3,7 , I I . I 5. Consider all possiblc samples of size two rvhich can be
drau,n without replacement from this population. Irind population nrean and population
standard devialion

8. State central iinrit thcorem. If a l-gallon can ol'paint covers r;n the a\/erage 51.1.3 sq.i1.

rvith a standard deviation of 31.5 sq.fi., what is tlic probability that the sample mean area

coverecl by a salnple of 40 of these )-gallon cans he ani'u,ht:re frtrm 5i0 to 520 sq.ft.?

9. Dcfine Pearsonian's con'c-ialion coefficient. Write dorvn two dill'erences 'oelrveen

correlation and regressiort coefficierrt.

t6l

i6l

tsl

l5l

t4l

16l

t4l

t6l

l4l



i

10.'fhe tbllor.ving arg thc ntcasulcrncnts of the air velocitl,' ancl cvaptlration coetlicient ctf

burriirrg fut'! ciroplers in an !nrptrlsc crtgittc.

20 (r0 140 tE0 i00 380

ct-re1'licicnt f,).18 i 0 37 0.i 5 0.78 t.6s
/scc

Air ve

1 .tl

Fit thc straighl line by method of least square and flnd tlre valuc of evaporation

coelficient when air velocity is 200 cm/sec.

11. Write dorvn the steps fbr testing hypothesis on dilTerence bctu,een trvo population means

{br thc large sanrple size.

12. An exrlmination nas given to 50 stuclents at college A and 60 sttrdents at college Il. At A
metrn grade u,as 75 rvith standard deviation of 9. At B nrean grade rvas 79 with a standard

<ieviation of 7. Is there significant diflerence betwcen the pcrlcrmance of studcnts at A
and those at [], given that tr: 0.05'/

: l' '' "r' i"

OR

ftrree randomly selected groups ol chickens are fed on three diff'erent diels. Each group

consists ol five chickens. 'l-heir u,eiglrt gains during a specified pcriod of tinre arc as

follows:

Diet I ,l
a 4 7 1

E

Diet II -1 4 _5 6 1

Diet lli 6 a 7 '1 I
'l'cst the hypothesis that mean gains of'rveigirt due to the three diets are cqual.

13. Writc thc pronerties of good estimetors nith examples. t5]

14. In ranclorn sample of 400 in,Justrial accidents. it rvas lound rhat 231 vi,ere due to at least

. partially [o unsafb working c<;nditions. Construct 99Y'c and 959'i' confidence inlcrvals for
the core.sponding true prr;portion. t5l

15.An arlicle in computer and industrial engineering describcs the tirne-failure data (in
hours) for-iet engines. Some of tire data oL'served are prescnted belorv, t8]

Engine Irailure'l'ime llngine Failure Tinre
I 150 l3 213
1 291 14 271

93 l5 197
1+ 53

a
16

) 17 262
6 6s l8 255
7 183 19 286
I 144 ?a 206
I :/. )

191

2l \79
10 22 232
1l 187 | Zi 165

12 197 24 I -{5
2:1 203

200

a) Find samplc rnean. sample variance ancl sample standard deviatiorr
b) Exciudc the lou'est six data and erompute (a) again.
c) Analyze the result (a) and (b). Drarv you conclusion.

ill

:"1, .",t.-, [6]
-:iY, i

3402?0 260

0.7i i8 1..1(;0.56
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./ Candidates are required to give their answers in their own words as far as practicable.
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'/ The /igures in the margin indicate Fult Marks.
/ Assume suitable data if necessary.

, "roup 
A

1. a) Write the differences between diagram and graph. V/rite the importances of t6]
diagrammatic presentation of data

b) Following is the distribution of monthly wages of employees of two factories- Which t5l
factory pays more money to the employees and in which factory the monthly wages is
more consistent?

Wages
fRs.)

20u
400

400-
600

600-.
800

800-
1000

1000-
1200

t200-
I400

1400-
1600

FactoryA 4 8 1l 6 5 3 3

FactoryB 7 12 9 4 4 3 I

t

J

!

l

2. a) Definc the tenns:( i) Exhaustive cvent (ii) Favorable event (iii) Mutually exclusive t6l
ev.ents (iv) Equally likely events and (v) Independent events

b) Two third'of the students in a class are boys and rest are girls. It is known ihat the
probability of a girl getting firstdivision markl is 0.25 and that of boy getting first
division mark is 028. Find the probability that a student chosen at random will get

first division mark. ?

b) Assuming the probability of a male birth is Yz, find in how mrir;r of I 60 families
wiflr4 children each would you expect to have

I. dtleastoneboy
tr. at least one boy and one girl

tsl

3 a) Differentiato between discrete random variable and continuous random variable t5]
. with exampleS.

b) In a ganibling a man is paid Rs.5 if he gets all heads or all taits when three coins are t6l
tossed and he pays out Rs.3 if either one or two of head shows, what is his expected
gain?

a) What are the diffepences and similarities between blnomial. disfibution and
rregative binomial dstribution?

t6l4.

tsl



lr' E ifiliit.'i: '

a) Define normal distribution? Also state its importantpropertits. t6l

b) The breakdown voltage X of a randomly chosen diode of a particular type is known t5]
to be normally distributed with p = 40 volts and o : 1.5 volts

(D What is the probability that the break down voltage will be between 39 and 42

volts
(ii) What is the probability that the break down voltage will be between 40 and 43

volts

6. a) Define joint probability mass function and marginal probability mass function. t6]

b) The Joint probability distribution of the number X of car a[d the number Y of buses
per signal cycle of a proposed ieft turn lane in displayed in thc accompanying joint
probability table:

(') the probability that one car andexactly one bus during a
cycle?

(ir) What is the probability that there is at most one car and at most one bus during a
cycle?

(iii) Wha.t is the probabiliff that there is exactly one car during a cycle?

Groun B

a) What are the estimator and estimates? Describe the criteria fora good estimator. t6I

b) A quality control manager needs to estimate the average hours of life of light bulbs.
The population standard deviafion is known to be 100 hours. A random sample of 64 t6]
light bulbs indicated a sample avcrago life of 350 hours. Set up 95!/o and.99%
confidence intewal of true average life of bulbs.

a) Describe the types of irror that arises in testing of hypothesis- Describe the test t6I
procgdurr of test of sigrificance of mean for large sample.

b) The sample average unrestrained compressive strength for 45 specimens of t6l
particular tlpe of bricks was computed to be 3107 psi and sample stiindard deviation
was 188 psi. The diskibution of unrestrained compressive strength may be somewhat
sewed. Does the data strongly indicate that the tmtf average unrestained compressive
shength is less than design value of 3200? Test using 1% level of significance.

i
1

5.

t5l

7

8.

0 I 2p(xv)
0 0.025 0.015 0.01

0.03 0.02I 0.05

2 0.125 0.075 0.05

3 0.t 5 0.09 0.06

0.1 0.06 0.044

x

5 q.0s 0.03 0.02



;

IT4 .TRTBHUYAN UNryERSITY

INSTITUTE OF ENGINEERINC

Examination Control Division
2070 Bhadra

r"

Exem. l{cgrrlit r'

Lcrrel BE FUII Marts' lTil

Programme
BCE BME
BIE ParsMarlrr 32

Year / Part II/II Time 3 hrs.

Subject: - Frobability and Statisti cs (SII5 5 2)

I

Candidates are required to give their answirs in their own words as far as practkable.
Attempt All guestions.
I'hefi.gto.es in the mogin indicae FaItMarks.
Nccssart tqils arc altached here*illt
Asswte suinble data f necessary.

I. What are the merits and demerits of positionat average median? Calculate mean, median and
mode from the following data of rainfall.

R.ainfall (in mm) 20-30 30-40 40-50 s(L60 60-70
No. ofdays l5 l5 20 24 l5

2. Define addilion theqern of probability. In a group of cqual number of men and womerq 20o/o of
men and 3(Vo of women are unemployed. If a person selected is random.

a) Whc is thc probability that the selected person is an ernployed?
b) Whd is the probebility that the selected person is men employed?

3. lVrite donn the differences behveen a binomiirl and a negative binonriat distribution with an

example.

4. In a certain effory turning out optical lenseq there is a small chsnce, l/500 for any lens to be

dcfcctivc. The lenses are supplied in packes of l0 each. Whst is the probability drat a pcket will
contain

a) no defcctive lens b) at least one defctive lenses c) at most two defective lcnses

5. Define tte normal distribution. Give the condition for normal appoximation of binomial
distibutiom.

6. ;; t rclght of products is68.22grams with variance of 10.8 grams. How many products in
a bdch of 1000 would you exp€ct (a) to be over 72 grans (b) between 70 and 72 grams (c) below
65 grams?

t6l

12+31

t5I

OR

neverfinishes his lecture before the bell ringsto end ofthe period, and atways
within one minute after the bell rinp. IJt X bc thc time ttat elapse benreen

the bell and the end of the lecture, and suppose the probability denuty fimction of X is

{:' r:.=l[0 otherwise

a) Find the value of k.
U) Wtrat is ttre probability drat the tecture ends within 20 seconds of bell rings?
c) What is the probability Brat the lecture continue beyond the bell for betw€€n 20 to 40

seconds?

7. Define sampling dis&ibution of proportion with example. . tal

8. Stale th€ central li/rit theorem. Write two apptications of ir t6l
9. Wrirc dovm the phopcrties of regression coefficient and conetation coefficient t5]

10. The following data gives the experience of machine operators in years and their performance as
given by the number ofgood parts turned out per 100 pieces.. tsl
E>oeriEmce (X) r5 t2 l8 4 3 l0 5 t2
Perfoimance (Yl 87 tB 89 68 78 80 75 sl

a) Fit the rcgression equation of performance ratings on experience and estiroate the pmbable
performance ifan operatorhas 8 years experience.

b) Calculatc coeffrsi€nt of debmination and intcrpret it.

-AffAOofs0n- 
w ESrsJy Prwe,'!

{r'.
n



t

si,

OR

A samplc of l0 values of ttnec variables X1, X2 and X3 wereobtained as

XXr = l0 EXz = 20 EX" = 30

ZXrz =20 E)Gz = 68 XX.z - I70
XX' Xr= l0 EXr X.= 15 EXr Xr =64

Find:

b) Multiple corrclation between Xl, X2 and )t(r assuming X1 as dependent

I l. A company produces automobile tyres, the managerof the company want to estimate the limits in
which cxpcctcd trend life of his tyres will probabty lie. A test sample of 64 tyr€s was taken and a

t€st run showed the average tend life of 50000 miles. Find the 95Yo and 99/o confidence limits
for population mean. Given that populatiur standard dsviation is 3000 miles. t4I

12. Thefollowing data represents the units of production per day tumed out by three different brands

of.rnachincs used by three mechanists: 16l

Machines Pro
I t5 t4 l9 l8
2 l7 t2 20 l6
3 t6 I8 t6 17

Using ANOVA test whaher the differences in performances of the three brands of machines are

significaotUsca=5o2.

,oR
The average hourly wage of sample of IJO workers in a plant'A'was Rs. 2.56 with a standard
dorristion of ns. t.OS. The average wage of a sample of 200 wqlrers in plant 'B' was Rs" 2.E7

with a standard deviuion of Rs- 1.28. Can an applieant safely assrme drat the hourly wagcs paid

by plant'B'are higherthan thosc paid by plant'A'? Use a = 0.05.

Define criticat value and critical region..A manufacturer claimed that at l€ast 957o of ttre pumps
supplied to th€ ABC cmrparry confirmed to specificcions. Horrever, the production mantger at
ABC oompany wasn't satisfied with the claim of tlre manufacturer. Hence, to test the claim, the
manager examined a sample to 250 pumps supplied last month and found thatzzE pumps as per

the specificatiorrs. Can you conclude thatthe production manager is rigfrt to doubt on the cleim of
fre manufachre? (a = 0.01)

13.

,iii

':'

A sample of 500 workers of a factory according to g€nd€r and

NEture ofwork Gender
Male Female

Technical 200 t00
Non+echnical 50 150

Tgst al 5o/o levcl of sigrificancr whether there exist arry relationship betrreen gender and natrc of
work.

15. The heights of male and female students are given below.

Height
Sex ofthe oerson

Male Female
145-t50 0 3

150-155 2 E

155-150 6 l5
160-165 l7 t2
165-170 2t 4
170-t75 l0 0
175-180 2 0
180-l8s 2 0

a) Calculate mean height for male and female students.
b) Calculate sample standard deviation and sample variance for given data.
c) Which dda for lrcigbt is consistent?

t5I

t5I

t8l

:u:tl
"l

--"r-;--ii;:rilj.
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-,{ Thefigures in the morgtn indicate Fatt Marhs,y' Necessam tables are attached herewith.y' Assume suitable data if neces.sary.

l. A civil engineer tested six samples of each of three types of brick for use in a particular
construction project.The following data are the compressive strength of bricks in psi.

Type I 2900 3r0s 29s0 2859 3 t55 3132
Tvoe [l 2805 2985 3067 3204 3250 3rl9
Type III 3207 2825 2836 3222 3t2l 32t8

i) Calculate the average compressive strength and the standard deviation for each type.
ii) Which type of brick is best and why? [213=61

2. Stde 'Bayes' theonem for conditional probability; A company produces certain rype of sophisticarcd
items by three machines. The respective daily production fipnes are: Machine ..{ 300 units, Machine
B 450 ruits and Machine C 250 unib. Past experience shows that the p€rcentages of defective in tho
three machines are 0.t, 0.2 md 0.? respe*ively for.tlro machines A;B.ttr't*,C. An iterl is dratrrf bt
iandom fipm 

" 
da/s production and is found to be defective. What is the probability ttrat it is nor

produced loy machine C ? [l+5]
3. Define hypergeometric disribution. Write down the differences between hypergeometic and

binomial distribution. 
pnl

4. Write any two conditions that a function is a probability mass function. If 6 of l8 new buildingp
in a city violate the buildinycode, what is the probability that a building inspector, who
randomly selects 4 of the new buildings for inspection, will catch

a) none of the buildinp that violate the building code. 12+2+21

b) at least 3 of the new buildings that violate the building code.

OR
Define Poisson probability distribution with the condition for poisson distribution"
A local booth ofNepal Telecom receiyes on an average 2 calls per minute. Find the probability

of (i) no phone call (ii) exactly 4 calls (iii) at least three calls.

. 5. Define standard normal distribution with area property. t4lE 6. The tength of life of 600 dry banery cetls are normally distributed with mean l2 hours and standard

deviation 2.5 hours . Find the number of battery cells that are expected to have life i) more than l5

r 
hours; ii) between l0 and 14 hours iii) less than 6 hours. t6l

OR
If X has a probability density function:
(xFk(l-s2) for -l<i<l

,--+,. a , Ofrnrise
-- 

Finri (i) k (ii) P(O.S<xcl ) (iii) The distribution flrrrction of random variable r



7 . Definc population, sarnple, Parameter utd statiltic with bxanrples 12 + 4l

S. fnc iiniiri" of 
" ".rtoi"traia 

of an ehctic bulb rnay be considered a random variablc witt mean 1200

hoprs.and staodard deviation 150 hous. Using the Central Limt Theorem, find the pobability that the

r*rpfr *".r, of the lifetime with a samplc ofiizc a6, is betwecn 1 100 hours and 13fl) hours. t4l
OR

From a population of 3 membcrs l;3, 5 draw all possible simple random samgles of size 3 withoul

rekdpia Obtain the sampting distibutions otsample mean and from it calorlste cxpectation of
t nptt m""o- t4I

9. The simple correlation coefficient between fertilizer(Xl), seeds CX2) and prodrrctivity ()A) are

rp=0.69, rrr{).64 and rzr=0.85. Calculate the partial conelation coeflicient f rz.t and multiple
correlation R1.23. t4l

10. Ten Stecl wires of diametcr 0.5 mm and lengh 2.5m were extended in a laboratory by applying

vertical forces of Resulu are as fotlows:

correlation tn
lengh and interpret the result using coefficient of determination.

OR

Sryposc a satistics professor is irueresred in pq.{icrirg t-mt exam scorre {Y1 fror* SAT
marheo*ir=peqe

t6l

.:::

SATscorcX .440 45s 282 521 535 552 572 590 607
Final Score Y 40 47 43 54 64 52 59 68 44

(i) Determine the regression equation for predicting scores on the final (Y) from SAT score (X).
(ii) From a SAT score of 500, predict the score on the final.

I l. The following are thc lifetimes of three Upes oftires in miles.

Tire Life
I 28 27.4 26 27
il 26.9 25.6 24.9 27.7
Iu 27 28.4 26.6 25

t.
Construct ANOVA table and test for equality of the meanlife times. , ;

. fn&*One critical value end test statistic valu". e ,ffi manufacturer hypothesized ,t o rr," ion r,t|
pergallon for its moped is I 15.2. it takes thc samples of 49 moped and find the sample mean to te .

I 17 .4 per gallon. lf the population standard deviatigrn is known to 8.4, test the hypothesis that the tnrc

meanmilespergallonissignificantlygrcaterthanll5.2rsing0.05significancelevel.

11. Describe thc prdure oftest of significqoo betw€Eo two population proportions. I4l ",
1sl.13. Thc of number ofcrror fn:f{ as,

Using Chi-square test of goodness of fit, veriS whether the distribution of error follow a poisson

distribution.

14. In a factory, 2Yo steelrods were fount defective in a lot of 2000 and in another factory,2.5% stecl

rods were found defective in a tot of 3m$rods. Do you find that the rods in the second factory are

significantly inferior compared to the rods in the first factory? (Use a=l%) . tsl

t6t

*1

:a'

.;.

;+

\L

':

;.:.i

'l'*

;.1 -,-r rr'

. ,;l
::,:t j , .

'irli.."

Forcdks) l5 l9 25 35 42 48 53 56 62 65
.Increase in leneth (mrn) t.7 2-t 2.5 3.4 3.9 4.9 5.4 5.7 6.6 7.2

5No. oferror 0 it 2 3 4
I4'No. of pages 275 t38 75 7



.t

l5' An article in eomputer and industrial engineeririfitiiiscribcs the time-to.failure data (in hours) for
jet engines. Some ofthe data observed are presented below: [3+3+2]

El

EI

I

c) the rcsults

sample variange and sample standard deviation.

iix data:and compute (a) again.

(a) and (b). Draw your conclusion.

**+

ngtne Failurc timelure Time
t. 213

:r , ri i t4 27t
l5 t97

200,hj
262:,.1! a- l7

I 255i

286
I i:- 206'20

!: f: 2l t79
22 232

I rE] r.- .?9,,,:' :1d56.,

.203
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Group A

I(6+flxal
1. a) What do you mean by measures of central tendency? DescriLe briefly the r-equisites of

. a good measure of,central tendency.

b) Two automatic fiUing machines A and B are used to fill tea in 500gms cartons. A
, random sample of 100 cartons on eaih machine showed the following:

Tea C6ntents:
(In .prns)

485-490 490-495 495-s00 500-s05 505-5 1 0 510-515

No. of
Cartons
filled by

Machine
A t2 18 20 22 24 4

Machine"
B

10 15 24 20 18 13

Find:

D Which machine is better?

Define the following terms with a suitable example: . . 
:

i) Mutually exclusive events
ii) Indeperident everits
iii). Exhaustive cases

Suppose that in a particular city:aiaport A handles 50%. of all airline traffic; and
airports B and C handle .30% and, 2Oo/o respec.tively. The detection rates for a

paSseng'er for carrying weapons at the three airports are 0.9, 0.5 and 0.4 respectively.
.If a passenger at any one of the airports is selected at randorn, what is the probability
that he or she carrying a weapon? If he or she is found carrying a weapon through the
boarding gate, what is the probability that passeng-er is using airport A?

Differentiate discrete ahd continuous random variables with suitable examples-

A box contains 8 good bulbs and 5 defectiye bulbs. Three bulbs are drawn at randorn.
Find the probability distribution of the number of defective bulbs drawn. Also
calcula.te m"ar, 

""4, *i *i. " 
i th" alstriUutlon.

:

Define negative binomial distribution. Through a suitable example, indicate the

-differenc 
e that it has with binomial .distribution.

bn un average t house in i 000 in a certain district has a fire during u y;. If there are
2000 houses in that district, indicate the probability that: . .

i) Exac,ly 5 houses wiil have a fire during the year.
ii)NohouseswiiIhaveafiredurIigtlre-vear.
.iii) At least one house will have a fire during ti-re ]ear.
iv) At the most 2 houses r,vill have a fire during the year.

2. a)

b)

3. a)

b)

4- a)

'b)



\

5. ,a;\

lr\.

6-, a)

b)

b)

9. a)

b)

.

10. a)

b)

L)efine nomlal ciistri.birtiqn,.state the,ared properties of a nom.al culne' i ' 'r.: '

10C0 can,lidates appeared in a test. The ave;:age scole it.r the te-ht is 14 and standaid

cievia.tiol is 2.5. Aiiuming the normality of the distribution, find;

i) The probability that aEandidate selected at randorn *vill-score above 1 5. :

iil Ho1r, many candidates scoi-e between 12 and 15?

iii) Horv many score beioyv 8? :. .

Definejointprobabilitymassfunctionandmarginalprobabilit]rdensityfunction.Give
two examples in rvhich the case ofjoint distribution arise.

Ii tr.vo random variables X and Y have ttre joint density ---/-

!t**r'l

';:'-,t
.

for 0<X(1,0<y<1
f(x, y) =

0 elsewhere,

Find:

i) Marginal densily function for X
ii) ]r4argrnal cumulative distribution function for Y

Group B

[(6+6)x3]

7. a) Elplain the concept of point estimation and interval estimation.

b) A random sample of 900 members has meah 3.4cm and standard deviation 2.61cm. If
. 
the population is normal, find 95% and,98% confidence limits for population mean.

8. a) Explain with illustrations, the types of error that arise in testing h1p.othesis.,

In a random sample of 400 men, it is found that 200 men consume brand 'X' of a
cohmodity. On the other hand, in a random sample of 600 women, it is found that
325 consume the same commodity. Test the hlrpothesis that'the data shows a

significant difference between men and women so far as the proportioh of the
commodity consumer is concemed. [Use 5% level of significance].

Differentiate between z.test and t te'st of hypothesis. Also state the conditiqns

The nieans of'two random samples of size 9 arfil are 796.42and 198.82 respectiVely.
The sum of squares of the deviations from the mean are26.94 and 18.73 respectively.
Car,r the samples be considered to have drawn from the same norrnal population? Test
the.hypothesis at 57o level of significance. . :-.

Define. correlation between two variables. Also e;rplain the significanQe of the study
ofcorrelation in statistical analysis? : 

.

The following table'gives the aptitude test scores and produotivity indices of 10

I

I

I

I
I

I
i

i
I

I

Il
{

i

I
-t

i

+

I
I

A
.

Iri
i'l
r

I

J

workers selected at random: .._j:1:.ctr$..

Find the regression equation of Y on X and estimate the productivity index"of. a

worker whose test score is 92.

*rF*

65 &24B' 53 7369 62 65 7.0 77
60 8168 40 52 6250 62 80 45
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'/ Candidates are required to give their afuswers in their own words as far as practicable.
r' Atempt All questions.
{ Thefigures tn the margtn indicate Full Mark.
r' Necessarv tables are oltached herewith.y' Assume suitable data tf necessary.

l. Describe the methods of 
"onrt 

uotion of pie diagram. Compute the coefficient of variation
from the data given below. [3+3]

x l0 11 t2 t3 l4
Frequency 3 12 l8 t2 3

OR

Write the importance and application of statistics in the field of engineering. Following
are duration in minutes that a person had to wait for a bus go to work on 15 working days:

10, 1, 13,9,5,9,2,1A,3,9,6, 17,2,10 and 15.

Find the mean and variance.

2. Define mutually exclusive and independent bvents. A manufacturing firm produces steel
pipes in three plants with daily production volumes of 500, 1000 and 2000 units
respectively. According to past experience, it is known that the fraction of defective
output produced by the three plants are respectively 0.005, 0.008, 0.010. If a pipe is
selected from a day's total production and found to be defective. Find out the probability
that the pipe mighihave come from plant iI.

3. Define Binomial distribution. Write the condition for Binomial distribution.

4. Suppose that we are.'investigating the safety of a dangerous intersection of a road. Pas
police records indicate'a mean of 5 accidents per month at this intersection. Suppose the
number of accidents is distributed according to a Poisson'distribution. Calculate the
probability in any month of exactly 0 and between 2to 4 accidents.

5. Define Continuous Probability distribution function. Write down the properties of
continuous probability distribulion function.

The proportion of people who respond to a certain mail-order solicitation is a continuous

random variable X has the probability density function.

t5l

f(x) =
0<x<I

elsewhere

F

[3+3]

[2-'=3]

12+31

f 2(x+2)
is
Io

)

a) Show that P(0 < x < 1): I
b) Find the probability that moie that 1/4 but fewer than

respond to this type of solicitation.

t6

lD of the people contacted will



t5IOR

The avet:ge diameter of a certain tlpe of pipc is 2.5 inches and Standard deviation i; . ,,.."
0.75. Ar;iming that the diameter of prpes is normally distributed, find the probability of 

.-
pipes wi:ir diameters

a) grelf:rthan2 inches
b) less tl:an2.75 inches
c) bervr :n 2.4 and 2.7 inohes

6. Define n*rmal distribution and standard normal disribution. Write down arua propertics

. ofnonpai distribution. 12+31

7. Define :.i ; following terms with suitable examples.. t4l
a) Sta,i .ics -/b) Par;,r',,cter

8. A popul::tion consists of 3, 7, 11, 15. Consider all possible samples of size trvo whict can
be drawr without replacement from this population. Find \/ [2x3]
a) Population mean
b) Mea'r of sampling distribution of mean
c) Starrriard error of sampling distribution of mean

9. Past experience shows the following result ofproductivity per hectare with tl.: respective
uses of c,..:mical fertilizers and seeds. Fit the multiple linear regression equr.iion of Y on
Xl and. 2 from the given data: t61

13. The table given betow shows the data obtairied during outbreak of small'pox iu a locality.

Not Attackcd
- Taccinatsd 3l 469

185 l3t5

Test itle effestiveness of vaccination in preventing ttie attack from small ircx at

Ttvo bonding agents, A and B are available for making a laminated beam. Ort of 50

beams made with Agent A, I I failed a stress test, whercas 19 of the 50 beams made with
Agent B failed. At thl 0.05 level, can we conclude that Agent A is better than Agent B?

Vlfufil down the steps for testing hypothesis of population proportion for a large sample

J size.

describes the time-to-failure
presented below:

Ensine Failure Time Ene ine Failure Time
I 150, 2t3
, 19l 4 27t
3 931 l5 197

4 53t r6 200
5 Z, l7 262
6 r8 255
7 83 286
8 l44t 20 206
9 ' 223 2t t79
l0 t97 232
ll 87 165

l2 197 24 155

25 203

a) Find Sample mean, sample variance and qample standard deviation.
b) Exclude the lowest six data aqd compute (a) again.
c) Analysis the results (a) and (b). Draw your conclusion.

**'t

tsl

[3+3+2]

f5

10. Define il,glession coefftcient. Mention the properties ofregression coeflicien..

I,llExplain i,r brief the properties of good estimator.J
l2luppo;: ihat thrce drying formula for curing glue are studied and the following times are

\-r' observir..

Formula me

A l3 l0 8 ll 8

l4
c 4 I 4 2 4

Constn..-t ANOVA table and test for the equality of the mean curing times.

.. oR

A consq,ner group selected independent random samples of supcrmarkets located
through.rut a country for the purposi of comparing the retait prices per pouid of coffee of ,
brands ,,' and B. The results of the investigation are summarized in table below. Does th'..ro /
evidencc indicate that the mean retail price per pound ofbrand A coflbe is significantly
higher thrn the mean retail price per pound of brand B coffee? Use sigrific' 

" 
'e level 0.1 .

v

t4I

t4l

t6I

| ..1 )

i.l
n

I I -r -J'_-tI r | -,., 
."1 I _tI _)

zer fX I )- kss 45 30 70 75 65 80
2 1.8 3 2.5 2 3

vitrrkss (Y) 2000 2loo r 800 t900

B
64

I
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""L' 
' -

l. Aa engineer tested nine samples of each of three designs of a certain forbeariirg a new
electrical winch. The following data are the number of hours it took for each bearing to
fail when the winch moter was mn continuously at maximum output, with a load on the
winch equivalent 1,9 times the iniended capacity. .

and
,/. Candidates are requiied give thdir answers 1n their own wo-rds as far as practicable.
/ Attempt All questioru.

l2x3l
A 16 16 53 2l 77 25 30 2l 45
B 18_ 27 34 34 32 19 34 t7 43
C 21, 17 23 32 27 18 2l 28 19

i) Calculate the mean and the median for each group 
.

ii) Calculate the standard deviation for each group

2. Define mutually exclusive and.independent eients with exampl'es. A manufactundf firm -

produces steel pi!.es in ttree plants with daily production volumes of 500, 1000 and 2000
units respectively. According to past experience, it is knorv that the fraction of defective'
output.produced"by the three plants are respectively 0.005, 0.008; 0.010. If a pipe is
sblected from a iiay's total pioduction and found to be defective, find out the proUuUitity
that the pipe might have come from plant II and tII. t6I

3. Define Poisson probability distibution with the condilion for Poisson distribution. A
shipment of 20 digital voice recorders contains 5 that are defeclive. if 10 of them are
randomly chospn for inspeclign, what is the probability that 2 of thp 10 will be iiefective? [4':F6]

OR

Which prbbability distribudon is most likely the afpropriate one to use for following
'variables: Binomial, Poisson?

a) The.dumber of auto passing throw a tollbooth.
61 fne number of ilefei-tive r"dios in a lot of 100.
c) A box cohtains'8 good bulbs and 4 defective bulbs, 3 brribs are drawn at random. Let

X be. the random'variable devotiirg the number of deflective bulbs drawn Find the' probability distibution of X. WhatLe the mean and variance of it? ' :

4. Write down the for:r important properties of norrnal distibution. t4l
i
OR

Define gamma-disUibution. Write its two applications.

5. If X has a probabitiry dinsity tunCfro;l 
----

f(x) -ke 31 for X > 0 ''0. ,r.Otherwise .... .

fina: (rL f9-$ilp(0.5 <x S 1)' (i$'The diskibution"flrnction of random variable,x.

oR'"

T" .Pu*i"g time of an experimental'rocket is a random variable having a norm.al
distibution with nrean 4J6 tei='6id standard deviatioii 0.04 sec. What istthe probability
that this kfuid.of rbcket witi bum.'(i) less than 466 sec, (ii) More than 4.8 sec
(iii) Betwe en 4.7 to 4.8 sec

:

t6l

-

,1

T

i
T
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!

!i

li
1.1

i
!

..:
t1

t!.q.

,?.

trVhat do.you r4ean by the sampling distribirtion'of sample nlg3n?- .

A populationconsists;bf 3, 7, t l; 15

be drawri',vithout replacement from
, Considir all possible saniples of iize hvo whic.h'can I

thrs populatiorr. Find:

. a) Fopulation mean and population standard deviation.
U) fvfean of sampling disiribution of mean.
c) Standard error of sampling distribution of mean.

8. Ten steel rv-ires of diameter 0.5mm and length 2.5m were extended in a la6oratory by
' applying.vertieal'forces of,va;yin$ magnitudes. Results are as follows:

a) Estimate the paraineters of a Simple linear regression model with force as the

explanatory variable.
b) Find 95% confidence limits for the slope of line.

The following concentration bf pollutants were recorded at eight stations of the

monitoring system'for pollution control lobated in the dorvntown zlrea of Milan, Italy:

NOz(rrslrn3) 130 130 115 120 135 t42 90 116

CO (me/m') 2.9 4.4 3:6 4.1 3.3 5.7 4.8 7.3

Detprmine correlation coefficient and. coefficient of determination between the pollutants

-...- and interpret the result using coefficieut of determination. -- . ' "
.,,' ...-.... --: '

9. Distinguish between correlation and regression. Write down the irnportant pioperties of
correlation coeffrcient and regression coeffi cients.

10. Discuss on tlpe I errcir and type II error of test of hypothesis. The mean of two large
simples of size 1000 and 2000 are 67.5 and 68 respectively. Test thb equality of means of
two population mean with standard deviation 2.5 at 0.01 level of significance.

11. The output of three varieties of wheat each grown on 4 plots of land is given below.
Anilyze. the data and setup an ANOVA table. State if the var-rety differences are

signifibant at cr = 0.05 level. '-t .:: :r;

lzx3

l'

'is

rrtl

n

r'

t
f-,

trj
F
l1

[6]
f-li

t6l

nVarieties of wheat Yeild toneV hactre
A 6 7 8

B 5 5 3 7

. c.;,. .,.: 
.r .',5 , ', ,4 3 4

12. Write down the steps for testing hypothgsis of population for the'large sample size.

13. A randorir sample of 700 units from a large consignment showed that 200 were damaged.
Find 95%. and 99% confidence limits for the proportion of darnaged unit in the
consignment. . 

-

i4. The following measurements were takdn of the horizontai legs x and vertical legi y of
numerous welding joints for steel buildings. The main objective \r/as to. make the lggs
egual to 6mm. A part of the results is listed below in millimeiers.

x= 5.5 5.0 s.0 6.0 7.0 5.2 5.5 5.5 6.0 6.0
4.5 6.0 5.5 7.7 7..5 6;0' 5.6 5.0

'5.5
5.5

6.0 6.5 5.5 5.0 5.5 5.5 ' 6.s 6.5 7.0 5.5

y=. 6.5. 6:5 5.5' 7.5 6.0 7.0 5.0 8.0 6.7 '7.8

5.7 | 'b.5 5.5 8.0 8.0 6.3 . 6:0 .6.0 , 6.0 5.5

6.s 6.0 6.0 6.0 6.0 6.5 6.5 5.0 6.0 6.5

Find: (i) tX, f,X2, mean of leg X '(ii) IY, ,Y2, mean of leg Y (iii) on, on - r for leg X

' : 
., ,-.,',: *,k* 

- /:"i .:', t-" '. -:' 
. 

': -

j".f:.f.,,i

.l4t

rl
[4] 

t

r
lzx4l

:1--.': -

-

6s42 48 53 s6 62Force (ke) .15 19 25 35

".LT-:>
'5.4 - 5;t 6.6+

,,".1.2
2.5 a-A:..J.a "3'9,,,Incre ase in lengtlr{mrn) 1.7 7.*'

I

I

i

:

t

!
!
i
i
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1

and Statistics

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt any Seven questions selecting Four from Group A and Three from Growp B.
,/ The figures tn the margin indicate Full Marks.
{ Necessarv qharts are attaclied herewtth.
/ Assume suitable data if necessary.

Group A

a) Discuss the importance and limitation of statistical chart. Write the procedure of
/ construction ofpie chart.

b)--'The following are the annual ma:rimum flows in m3/s in the Colorado river at black
t' canyon for the 1 I year period from 1990 to 2000:

i980 1130 3120 2L2o 1700 2550 8s00 3260 3960 2270 1700

D Compute meanmaximum flow of the 11 years
ii) Compute the variation of flow

theorem aqrlwrite the suitable exalnple.

b)-.Orders for a computer are summarized by the optional features that are requested ast' follows:

Proportion of orders
no optional features 0.3
one optional feature 0.5
more than one optional feature 0.2

i) What is the probability that An order requests at least one optional feature?
ii) What is the probability.that an order does not request more than one optional

feature?

q}.'Distinguish between probabiliiy mass function and probahility density fuffction with
l:' 'r' one examPle each.

Lsl

t6l

tsl

t6l

isl

t6l

tsl

t6l

c

I

3

b) ,-trn computing work, I must get on a bus near my house and then transfer to second
bus. If the waiting time (in minute) at each bus stop has uniform distribution A : 0

and B : 5. Then it can be shown that my total waiting time Y has probability density
function.

f(x):(1/25)y for0<y<5
= (215)-(i-25) y for 5 < y < 10

i) What is the probability that waiting time is at most three minuteS?

ii) What is the probability that total waiting time is at most 8 minutes?

4. 4)-'Define the Poisson distribution with suitable example. Discuss the limiting case of- 
Poissor, distribution as Binomial distribution,

b),-suppose that we are investigating the safety of a dangerous intersection. Past police
,/ records indicate a mean of 5 accidents per month at this intersection. Suppose the

number of aCcidents is distributed according to a Poisson distribution, Calculate the

probability in any month of exactly (i) Zero (ii) More than 1 (iii) P(2 < x < 3),

5. a) Exptain the area property of normal distribution and give the conditions for Binomial
distribution tends to normal distribution. tsl



b) An industrial eng:neer has found that the standard household light bulbs ploduced by

a certain manufaiturer have a useful life that is normally distributed with a mean of
250 hours and a variance of400'

i) What is the probability that a rand.omiy selected bulb from this production process

,D #l'j?Jffi;',""TLlli:;l;lJ::::i3?i:"1'"';ed burb rrom this production process
rviil have a useful life between 190 and 270 hours?

iii) What is the probability that a randomly selected bulb from this production process
will have a useful life of not exceeding 260 hours?

6. a) Defrne joint marginal probability mass function and joint marginal probability density
fi-rnction for random variables X and Y.

b) If two random variables X and Y have the joint density

f(x. v) = -r-i'; 0SX<1. 0<Y<i
othswise

Find the
i) marginal probabiiity density function for X
..$y'mean E(X,Y) for X and Y

tsl

t6l

t5l

lt
Io

i. a)'

b)

s. a)

b)

9

Group B

What are the criteria for the best estimator? Find the marimum likelihood estimator
for the function i(x) : 1;i'.
The breaking strength of yarn useci in manuiacturing drapery material is required to
be at least 100 psi. Past experience has indicated that breaking strength is normaliy
distributed and thar o = 2 psi. A randorn sampie of mne specimens is testeci, and the
average breaking strength is found to be 98 psi. Find a 95o,/o nvo-sided confidence
interval for the true mean breaking strength and infer the result.

Explain the foilorving Ierms in cennection with testing of hypothesis:

i) nuli h-rpothesis ii) altemate hypothesis iii) cridcal region

A sample of heights of 6,400 Englishrnen has a mean of 67.85 inches and standard
deviation of 2.56 inches, while sample heights of 1600 Austrians has a mean,of 68.55
inches and standard deviation of 2.52 incheS. Do the data indicate that Austrians are

on an average taller than Englishmen'7 Test the hypo.thesis at 50% level of signiiicance.

a) Describe briefly rhe procedure of t-test for the ciifference of means,

t6l

t6l

t6l

t6l

r5l

b) A stud-v shows that 1l r,vorkers using Design A have a mean assembi.v drre of 300
seconds r.vith standard deviation of 12 seconds and that 15 u,crkers using Design B
have mean and standard deviation of 335 and 15 seconds respectiveili. Test q,hether

asst;r:bl-v time tbr Design A is less than that for Design B at 5Yo ievei oisignificance.

l rJ a) -;lVhat is the linear regression anail'sis? Wrire the applicaticn of regression anailrsis in'" 
engineenng field, sllpporting your Iogic with one suitable example .

b) An article in the Journal of Environmentai Engineeing (\;-ol. 11-i, No. 3, i989,
pp. 508-519) reported the results of a snrd;r on the occurrence of sodium and chloride
in *.urface strearils in centai Rhode island. Tiie ibiiowing data are chloriiie
concentration y (in miiligrams per liter) anci roadr.ray area in the rvatershed x (in
percentage).

-{ 1-l
-.4 6.6 9.7 10.5 i 0.8 10.9 i r.8 'r2.\
n tq 0.57 0.70 A.5 t- 0.53 LT.4I 0.70

Find the correiation coelficient and coefficienr of cietermination of given data and
drar,v vour conclusion.

*+*

l5j

t6l

-t

Y

:

t6l
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1

and Statrstrcs

GrouP 'd

a) Discuss the significant differences lt]Y* 
mean' media^Ti mode' in a set oi I0

data, one of them #:;';*h' rvhich t"ni'"J *t"''"" is suitabie and why? 
3

b)rhep.?,::*:,'f"rl"ilJ;1ff,H"#:,H::H"I"'""tI'ff "?d"iilJ"'#rso
standard devrauons arv: .Te^' 

-lj-to":ffffi ilv io*ui"i"g the wo samp:s'

t6l

[st

L6l

2. a) State and Prove BaYels theorem'
for the two vacancres in the same Post'

b) A husband and
J Th"ProbabilitY

wife aPPear in an intervierv

i'ii*[I"a" selection is I/7 and that of wife's selectlon is 1/5. What
'L5l

is the ProbabilitY
that

none ofthem will be selected

ii) onl,v one oithem rvil1 be seiected

uI) bom of them will
mass function

be selecred

for a random vanabre x. A random variabie X has 
t6l

i\

3. a)
abilitY funcnon:

4 5 6 7

1
1

0
2K /-t! JK

P(x) K

Def,rne ProbabilitY
the following Prob

Finci: t) K

b) tf the ProbabilitY

ir) P(X > 1)

,lensitY of a'random

iii) P(i < ){ < 6)

vaiable X is given bY
t5l

Ix for0<x<1
I

f(x)={z-x for 
"1'?I o othenvrse:

i

obiainthecorrespondingcumulativeciistnbutionfunctionandcompure

i) P(0'6 < x < t'2) ii) P(;{ > 0'5)

4a)Wntesimilarities.arrrldissimilaritiesbetlveenBinomiaidisuibutionandNegrtive

b ) S up o o, :,:i:,,,x3 ; :,H ;:ill 1T.t ll l=".T.;::1 .?:l ;J ll 

""'i"'il 

i o 
" 
* * ""

',r,it[in 4 d'lys a'[er oeurs'^^*'--

;;;iio caiiforoia - .:^^^. ^r mnii arrive .vithin + days of thP

i) fino tt'" p''-o-UuUifit-v that at ieast i5 pieces of mail z

maiiing date. - tt..rer pieces of pnli 36ive later than 4 da-vs ailer

iii Find the Probabiliry- 
that 10 or

, ", .";::H'l-jTdistribution 
and standarri Normar distriburion. write the propenies

oiNormai disrnbuuon'

i5l

t5I

I

t5j



6. a) Arestaurant serves three fixed price dinners costing 57, $9 and $10. For a randomly selected
", 

.orpt" dining at this resta'rrant, ler X: the cost of the man's dinner, Y'- the cost of woman's

dinner. The joint p.m.f. of X and Y is given in the following table:

P(x,v)
9 10

x
7 0.05 0.05 0.10
9 0.05 0.0 i 0.3 5

i0 0.00 0.20 0.r0

i) Compute the marginal probability mass funotions of.X and Y'
ii) What is the expected total cost of rhe dinner for the trvo people?

iii) Are X and Y indePendent?

b) Each front tire on a particular woe of automobile is supposed to be t'illed to a pressure of 26Y.

Suppose the actual air pressure in each tire is a random variable X for the right tire and Y for

the left tire wrth joint p.d.f.

. [r(x'+yt), 20<x<30, 2osy<30
f(s, Y) = i

L 0 othen^'ise

i) \Vtrat is the value of K?

ii) What is the probabiliqv that both tires are under-t-rlled?

iii).What is the probability that the difference in air pressure berween the nvo tires is at most

2 p.s.i.?

. Group B

a) Expiain the terms : (i) the standard error of estimate and the

and interval estimation (iii) confidence level and significance

b) Find the maximum likelihood estimator for p and o2 fro-m a norma!* distribution

f(x;tr, o'1 =-l:elt'-u)"ao!; -co<*.'-..r 
'- - ':

a^l ln
8 a) What is a statistical hypothesis? Discuss the steps involved in testing u iypotf,.rir.

b) .A television manufacturer claims that at most 250 microamperes ol .utgnf are needed to
attain a certain brightness level with a particular type of set. A sample of ?0 sets yeilds a

sample average ! = 2Sl .5.. Let p denote the true average current necessary to achieve the

, d:r-".{ U1$tneis with sets of this tvpe and assume that p is the mean of normal population
rvith o' : I'5.

i) Test at lbvel q, = 0.05 the null hypothesis that p is at most 250 against the appropriate
alternative.

ii) If p : 260, rvhat is the probabilrt-v 9f type II error?

9. a) Distinguish between large sample and small iample tests of significance. Also list the
assumptions made for large sample tests.

b) A study was conducted to investigate the effect of two diets on the weieht gain of a

l4-year old children suffering tiom malnutrition. Ten chiidren *ere subject to diet X and nine
to diet Y. The gain in rveight over a nine month period are sho'"vn in the table belorv:

Diet X 14.0 r 1.2 12.5 I5.0 I0.2 22.0 9.8 13.0 10.5 9.6
Diet Y t4.4 l 1.6 I8.2 12.8 r 9,5 Ii.l 21.2 l i.3 15.3

Use the data to determine if there is evidence to indicate a difference betrveen the mean gain
in weight for children fed on:two diets. (use o, = 0.05)

10. a) Write dorvn the properties of correlation coefficient r and discuss the application of it in
engineering fieid.

b) The follou,ingtable shorvs the ages x and s-vstolic B.P. y of i2 women. Determine the least
squares regession line of v on x. Estimatethe BP-ef n wornAi: wh6<a6oa rt.l:.year.

Aee (x) 56 42 72 36 6i 47 55 49 38 42 68. 60
BP (rJ 'I da 125 160 1r8 149 izr) r:0 ' I .t_s r 1-\ r40 r )1, is5

t5l

t6l

I6l

t6l

t6l

i6l

7 sarnple size (ii) point estimation
Ievei. t6l

t6l

t6l

-

-
t61
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.
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:

- Probabili and Statistics

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any W.questions selecting Fpurfrom Grouo A dnd Threefrom Grouo B.
'/ Thefigures in the margin indicate Full Marks.
/ Necessarv tatiles are attached herewith:;

i

i

I

I

I

I

I

j

/ Assume suitable data if necessary.

l. a) What are the sources of statistical
graphical representation of these ,)

b) The following are some of the
class:

of diagrammatical and

weights of boys and girls in a

:..!.

..< tsl

t6l,t\;

D Find_ the mean and standard deviation of combined data.
-ii) Which of the two distibutions is more variable?

2. a) ,St{e the axioms of probability. Define with examples the conditional probabilities and

b) State Baye's theorem. A test shoris thifi99%'of time if'one has plague virus and shows
- 

positive l0% of time it has no virus. Assume that only l% of the population has virus.

i) What is the probability that the test will show positive?
ii) If a randomly selected person is tested and the result is pesitive, wliat is the probability

that the person has the virus?

3. a) Define the discrete and continuous random- variables and their corresponding probabilities
distributions with examples.

b) A computer store has purchased 3 computers ofa certain type at $500 apiece to sell at $1000
apiece. The manufacturer has agreed to repurchase any unsold computers at the end oftwo-
month period at $200 apiece. Let X = the number of computers sold and has the p.m.f. as

follows:
x 0 I 2 t

p(x) 0.1 0.2 0.3 0.4

Compute: (i) mean sell (ii) variance of the sell (iii) *re expected profit.

Define the binomial experiment and the binomial probabiliry distribution of a discrete random
variable X. State the basic differences of this distribution with the hyper geometric and

negative binomial distribution. t5l

LetacontinuousrandomvariableXbedefinedby f(x)={ztt-xl' :-,=*:1 t6l
L 0 , otherwise

Show that (x) is the probability distribution function of x.

Also compute: (i) the density function f(x) (ii) P(0.25 < x < 0.5) (iii) the mean F

Define the normal distribution. Describe in brief its characteristics and applications. t5]

Suppose that the: pH of soil sa4ples taken from a certain geographic region is normally
distributed with mean pH 6.0 and stalrdard deviation 0.10. If the pH of a randomly selected
soil sample from this region is determined t6l
i) What is the probability that the resulting pH is between 5.90 and 6. I 5?

ii) What is the probability thatthe resulting pH exceeds 6.10?
iii) What is the probability that the resulting pH is at most 5.95?

t6l

t5l

tsl

t6l

4. a)

b)

5. a)

b)

Boys Girls
No. of Students 100 50
Mean weisht 50 ke 45 ke
Variance 9 4



II1

I
-

I
I

I
I

-l

-!!

6. a) A restaurant serves three fixed pricetinners costing $7, $9 and $10. For a randomly selected

."rpl" Ji"irrg at this restaurant, let X = the cost of the man's dinner, Y = the cost of woman's

;i;".. The joint p'm.f. of X and Y is given in the following table:

P(x,y)
7 9 l0

x
7 0.05 0.0s 0.10
9 0.05 0.01 0.3s
10 0.00 0.20 '0.10

i) Compute the marginal probability mass functions of X and Y.

ii) Whai is the expected total cost of the dinner for the two people?

iii) Are X and Y indePendent?

b) Each front tire on a particular type of automobile is supposed to be frlled to a pressure of 26Y.

Suppose the actual air pressure in each tire is a random variable X for the right tire and Y for

the left tire with joint p.d.f.

tsl

t6l

t6l

f(x,y) = 
{rt*'o* 

r')

f(x;p,o2) =#^

20Sx<30,20Sy<30
otlrerwise

D What is the value of K?
ii) What is the probability that both tires are under-filled?
iii). What is the probability that the difference in air pressure between the two tires is at most

2 p.s.i.?
Grotp B

7. a) Explain the terms : (i) the standard-error of estimate and the sample size (ii) point estimation

and interval estimation (iii) confrdence level and significance level.

b) Find the maximum likelihood estimator for p and o2 f.o. a normal- distribution -
. :- .1. ._

a-(x-F)24o2; :@<xa.*..-.-'.,^ - ..:

I
!
i

I

I

I
I

t6l

t6l

t6l8j a)

b)

9. a)

b)

What is a statistical hypothesis? Discuss the steps involved in testing ahypotlresis

A television manufacturer claims that at most 250 microamperes bf cuftdnJ are needed to

attain a certain brightness level with a particular type of set. A sample of ZO sets yeilds a

samlile average *.=257.3, Let p denote thq true average current necessary to achieve the

desired brightness with sets of this type and assume that p is the mean of normal population

with o': 15.

i) Test at level c = 0.0i the null hypothesis that p is at most 250 against the appropriate
alternative.

ii) If p = 260, what is the probability of type II error?

Distinguish between large sample and small sa*pte tests of significance. Also list the

assumptions made for large sample tests.

A study was conducted to investigate the effect of" two diets on the weight gain of a

ll-year old children suffering from malnutrition. Ten children were subject to diet X and nine
to diet Y. The gain in weight over a nine month period are shown in the table below:

DietX 14.0 tr.2 12.5 l5.0 t0.2 22.0 9.8 13.0 10.5 9.6

DietY 14.4 I 1.6 18.2 12.8 19.5 l3.l 2t.2 11.3 15.3

Use the data to determin"e if there is evidence to indicate a difference between the. mean gain
in weight for children fed on two diets. (use o = 0.05)

10. a) Write down the properties of correlation coeffrcient r and discuss the application of it in
engineering field.

b) The following table shows the ages x and systolic B.P. y of 12 women. Determine the least
squares regression line of y on x. Estimate the BP cf a woman wh6s6 5gc is a5 year.

Age (x) 56 42 72 36 63 47 55 49 38 42 68. 50
BP (v) 147 125 160 118 149 l aoLLO 150 145 ir5 140 152 155

t6l

t6l

i.

i:
l.

i

i

-

I{

IA

I
t6l

t5l

L-Ttp
+:.T

I[.

,f **
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{ Anempt any Seven questions selecting Four from Group A.ondL { Thefigures in the margin indtcate FulI Marks.

Subjecl: - Probabiiiry and Statistics

/ Candidates are required to give their answers in their own words as far as practicable.
Tlree from @oup B-

.e -l: '-

:, / Assume suitable data if necessary'

Group A :

r, 1. a) Point out limitations of statistics. Explain how statistics is liable to be misused and
how can the wrong uses of statistics be avoided?

b) from two manufactures, A and.,B'are tested'by a
t-

prg-stnrcture 3qd thc

Which set of bags has uniform pressr.:re? If prices are same which manufacture's bags
would.be preferred by the buyers?

t.

2. a) State and prove Baye:s theorem of probabiiity.

b) A university has to select 4s slrrniner from a list of 50 persons: 20 of them are
women and 30 men; 10 of thern know Nepali and 40 not; 15 of thsrn are teachers and
35 not. What is the probability that a Nepali knowing woman teacher is selectetl by
the university?

3. a) Ditferentiate discrete and continuous r'andom variables with relevant exa:nples..

b) l&rtrat do you mean by probability distribution of a discrete random variable? Three
defective items are mixed with seven good ones. Three items are drawn at random-
Find the probabiiity distribution of number of defective items. Aiso, find the mean
and variance of the distribution

4. a) Define negative binomial diskibution and state condition of applicability for it. How
does negative binomial diskibution difier from binomial distribution?

b) The probabitity that an individual suffers from a bad reaction from L particular
injection is 0.001. Find the probabiliry that out of 1500 individual.s (i) exactly two
(ii) none (iii) at least one (iv) at most two will suffer from a bad.reaction.

5. a) Define normal distribution for a continuous random variable. Discuss the area
propelty and importance of the normal curye. .

b) A corporation installs i0000 electric lamps in the street of a city. If these lamps have
an average iife,>i 1850 i;.rrning ilours u'ith a standerd deyiation of 200 hours, what
number of lamps may be expected to burn for (i) more than 2000 hours (ii) less than
1600 hours (ii) between 1540 and 1800 hours?

isl

t6l

tsl

t6l

isl

t6l

tsl

i6j

tsl

30-14Bursting Pressure (lb 5-9 10-14 15-19 20:24' 25-29
9 29 54 11A 2 5

13

Number of
bags B 9 11 i8 32 27

t6I



5 a) The number of a group of 10,000 persons was found to be normally distributed with
mean Rs. 1501- pet month and standarc deviation Rs. 50i-. Find (i) the n'rmber of
persons with income less than Rs. 700/- per month (ii) the number of persons with
iricome betwean Ri. 700/- and Rs. 800/i per month.

b) At a certain examination, 1004 of the sdidents who apptared for the plper in statistics ,

get less than 30 marks and 97Yo of the i;tudents got less than 62 marks. Assuming the
disuibution to be normal, find the meanand stan&ad aeviatfn ofthe distribution.

'---.' ------ =b) If trvo random variable X and.Y have, for X : x and Y : y, then joint probabilify
1"i

densr'ty f,rnction. f(x, y) = ----; fgr 1"S x <.cr and l/x < y < x

r i '-i$ii.. Zx"y ':

DeriveilffitAistribution of X and Y. Further obtain the conditional distribution of
Y for X : x and also that of X given Y : y.

7. a)

Group B

Define point estimate and interval estimate with suilable.exhinples.

It has been estirnated by cable companies that 60Yo oiall Nepalese households are
wired to:receive cable T.V. You would like to test this claim within 5% error and 99olo

levei of confidence. How large a sample would you requiie?

An education claims that the'avelage LQ. of a city college students is at most i 10 and
that in a studymade to test this claim 150 coilege students; selected at randour, had an

I
I
I

b)

8. a)

Use a level of sisrificance of
.s.f

b) In random'sa:rrple of 1000 persons from town A,40o/o were found to be consumer of
rice. In another random sample of l00Qpersons from town B, 50olo rvere found to be
consumers of rice. Do these data revlajla significant difference in the proportion.of

average I.Q. of lJ1.2 with a standard d=viation of 7.2-

0.0i-to-test the claim of education. .

t
-4

"lr1 rice comumers in these two towns?

9: a) Two types of batteries are tested for their length of life and the following data are

o-otained.

b)

dala below, can you conclude that the productivity has indeed changed due to music.

Employee 1 2 3 4 5 6
Week without music 2r9 205 226 198 209 216
Week with music 235 186 240 203 22t 205

10. a) Define regression lines. Write about the properties of regression coefficients.

b) The production supervisor of a Brigham Container Company is convinced of the need
to assign sEenuous jobs - according to age. He randomly selected 10 rvorkers and
measure the amount of time they were able to maintain a strenuous loading capacify.

Strenuous runutes 2 7 5 10 A A 8 6 )
Age in yrs 42 27 36 25 22 39 19 19 J) 30

_ D Develop the equation which describes the best relationship betrveen age and
physical stamina.

ii) Horv long might a 30 years old man be expected to maintain strenuous physical
activity.

VarianceNtl,'of samples I lvlean life in hrs: ,

TypeA ,t27

Tvbe B 1448 'l
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Level BE FuIl iVlarks 80
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---...-.:{,Candidatesarerequiredtogive.their.anslversintheirorynwordsasfaraspracticab1e.{ Attempt any Seven questions selecting Four yom Group B.
/ eU questions carry equal marks.
/ Necessarv^ figures are attached herewith-
/ Assume suitable data if necessary.

Group A
- ----'1.--a) -An analysis of the monthly'wages paid to

=l
15 Delonglng to

.'

the same indtistry gives the following rdsult.

Firm A FirmB
No. ofworkers 160' 150
Average wage 260 275
Varianc e of wage'disributor tzt

Calculate the mean

b) The lives of two models of refrigerators in a recart,survey are

2. a) State and proof Bayes' theorem'

A factory produces a certain type of output by three machines respecting. Daily
production figures are Machine X : 1500 units; Machine Y : 3000 units; Machine Z :

4500 units. Past experiences show that 1.59lo of the output produced by lvlachine X,
TYo of the output produced by Machine Y and 2.2o/o produced by Machine Z a:.e

defective. An item is drawn at landom, what is the probability that it comes from the

A die is thrown 6 times. If getting an odd number is a success. \Yhat is the probabitty
of getting (i) 5 successes (ii) at least'5 successes (iii) at mgst 5 successes?

A manufacture f,rncis that the average dernand per day for the mechanics to repair his
nerv product is 1.5 .over a period of one year and demand per day is distribirted as

Poisson variate. He employs two mechanics. In horv many da.,-s in one year (i) both
the mechanics would be free (ii) some demand is refused.

A continuous random variabie X has tlie probability density function f(x) : A + Bx;
0 < x < i. If the mean of the distribution is %; frnd A and B.

A continuous dish-ibution bf a variable X is defined by
.1

f(x) =-(3+x)'; -3<x<-1lo

= I1o -zx,); -1< x < 1

16'

d i^rd t51-1.: <-rs-*1e-i{
6-'L-i

' \i

n>{
b)

3a)

P

4- a)

b)

<x-<3

i) \reij-iy ihai 'ire ;:*.'.nder ile curve is urity.
ii) Find the mean and variance of the above diskibution.

.-_--__l ._ -- __- - -. -=;(, - x)'; 1

Life [No. of ws) a-2' - 2-4 4-6 6-8 8-10 7'A-p
A-Model X 5 16 i3 7

Model Y 2 n 12 19 9 I



,

,L,

\ i,{J. El

a) ijri'inr tlie jc,ii-rt pLoLui:iiii; rl;.rss ittirction anti i:iar:iir:;,i pr:oi;abiilti' f'urtctio:r icr ri bii,li iuie

cl istr ibutio n.

b) Let X tlenote tlie reaction time in secottds, to a certain stirnulant ancl Y denote the temperature
("F) at lvhiclr e cerlain reaction starts to talte place. Sup.pose that two ranclom variable X and
'\' hi.'..e the joint ciensity.

irl

t6l

t6l

f (;t. y) =
4x,..........0 < x < l:0 < y < I

0.:............E lsewheret

2.rlrl) Fincl i) P(0sX<+andfsYsf) -;'242't
ii) P(x<Y)

1 , Grouo B/l ,

'yr' il<.Explain, witlr illLrstrations. the concept of (i) Point estirnation and (ii) Intervalestiination.

b) In 3 9 so il sarnp les. tested for trace e lements, the average amount of copper was found to be 22
. rnilligrams, with a starrdard deviation of 4 milligrams. Find a 90Yo,95%o and 99?'o corrt'idence

inten'ai for the true rnean copper content in the soils from rvhich these samples were taken.
6

8.

t5l

i6l

i
I

!
I

7

a) Explain the follorving ternrs:

i) Sntistic and parameter
ii) Level of significance
iii) Critical region

b) A rnachirre shop is irlterested in determining a measure of ttrre current year's sales revenue in
order to compare it with known results frorn last year. Frorn the 9682 sales invoices for the.
current year to date, the management randomly selected invoices arrd from each recorded x,
the sales revenue per invoice. Using the following dala summary, test the lrypotlresis tl{at the
nreuu revenue per invoice is $6.35, the same as last 1'ear, versus tlre alternative hypothesis that,
the n',ean revenue per invoice is different from $6.35, rvjtli n = 400, cr = 0.05.

Duta Surnmary:

400 400

n='100 I*, =$2464.40 I*i =16,156.728
i=l i=l

Explain the assurnption of t test, distinguish clearly between large sample and small sample
test ofsignificance.

b) To irrvestigate a ,possibie "built-int' sex bias in a graduate school entrance examination, 50
nrale and 50 fernale graduate str.rdents'wlro were rated as above average graduatestudents by
their professors were selecteci to participate in the study by actually taking this test. Their test.
results on this exarnination are summarized in the follorving table.

lVlales Females
720 693

S- t01 85

n 50 50

( Z l,oS \t, ij,t. .q,';, i t i21,2 f 5,2t.-t *"i
\.- 1 ', i29.15t9, 2a.)i,;;1,"

Z ,,,, ' !. ?."fJ
?tu -- "f i;,/i

t6l

t6l

t6l

t6l

t6l

15

,irlr1'r-'ilh) A

Dur Il-rese'Uata'indicate that males rvill, on the average, score higher tharr females of ih"'sarne
abililron.this exani? t,se tr = 0.05. ,
Prove tliat ilre K a.rl Pearso n's coeff'ic ient of correlatior, canuot exceecl tlre tiin its - I < y s t .

7 6.5

Obtain the equation of'the estimated regression line. Estirnate the true o/o efficier,cy rvhen ?ir
RDF lreat inpLrt is 25. 71 _-tu 

];

6

b) The Report "refuse derived fuel evaluation in an Indr.rstrial Spreader - Stuker Boiler" reported
the accotnpanying data on x = 0Z refuse derived fuel (RDF) heat input and Y = ?ir efficiency
ior certain boilei.

--- x 31 30 48 29 LI t6 0 20
,/y 7S0 7i.? '14,.4 17 .7 i 6.9 79.0 82.t

i,fiF

tL
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{ Candidates are requiredto grve their aoswers in their own words as hr as practicable:
t Attempt Alt questions.
{ TheJigures tn the magin tndicate Fult Martq.
{ Assune suitable data ifnecessry.

, 1.. A horizontal pipe 60mm in diameter carries oil of specific gravity 0.8. The pressine ,'
i ,:1.. difference betweeq two sections Skmrapart is found to be 200 kPa. The ,bil florvru

''' tlrioogh the'prpe is co[ested io 
", 
r*t. it ir fo*a frat !962 N of'oil is collected in'i

.' minuies. Comiute the dynamic viscosity of the oit. Assume the flow to bd laminar'ad
veriry it. Also, firrd the velocity at a distdsc.e of 20 mrn fiom the prpe uratl. ,' 14*2+21

2. Two reservoirs are connected by a pipe 1000 m long of diameter 300 mm. The pipe
"pauses over a hill whose height is 5.m abore the level of water in the upperrcservoir. Ttre
differeme in water levels in the two reservoirs is 13 m. If the absolute pressrue of water
anywhere in the plpe is not allowed to fall below 1.2 m of water in order to prevent
cavitations, calculite the length of pipe in the portion between the upper reservoir and the
hill summit; and also the discharge through the pipe. fustrme thepeservoirs are open to
the afnosphere having atmospheric pressure of 760 mm of md'cury. Take ftiction f""tor,
f = 0.032 and neglect bend losses tSI

3. For the duee reservoir system of figrrre below Z, :29 nU Lr : 80 r.q Zz = 129 a,
L2 : 150 tr, Z3:69 rn anC Lg: 110 m. AIt pipes are 250 mm diameter concrete with
roughness height 0.5 mm. Compute the flow rates. Take u : 1.02x16{m3/s. You are not
allowed to use:the.Moody's chart UOl

22

-Ll

.i

:

.:

:,
:,
l:

,i
I
:

i
li

il
It
,t

it
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I
1,

l

I
I
I

I

I

I

I

I

t

:I

Z3

Z1

L7

L1
Lt

4. Explain the water hammer phenomenon and mention its causes. Derive the momentum
equation for unsteady flow through pipe.

5. lDefine the following; non-perismatic channel, spatially varied flow, hydraulic slope,
graduatly varied flow. )

[3+s]

@a) Deterrnine the most economical section of a tapemidal channel with side s-lopg of
2:1, carrying a discharge of 9m3/s v,,ith a velocity of 0.75 rn/s. Take Manning's
It: 0.025, For conveying the same discharge, if a rectangular channel 1.2 mdeep and
3 m wide is provided, what rvould be the savlng !n po*er per l;rn length of channel?

1,1

L4+2)\

-- P.1

Exam. Regutrar
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L

sing Marying's equationn show that the depth of flow is equal to 94Yo of the
diarneter for the partially filled most economical circular channel considering
maximum discharge.

7. A trapezoidal channel of base width 6 m and side slope of 2 .horizontal tb I vertical
carries a flow of 60 cumecs at a depth of 2.5 m. There is a smooth transition to a
rectangular section 6 m u'ide accompanied by a gradual lowering of the channel bed by
0.6 m (i) Find the depth of water in the rectangular sestion and the sfiange in water
surface level. (ii) In case the drop in water surface level is to be resticted to 0.3 m. What
is the ar,nount by which the bed rnust be lovi,ered? Aszume no losses. [6+EI

NDt

l4l

t5l

col -'-.-]:*:-:- 
r -,. :_-- -. _.

gate

Mild slope NDI.
----j---,-ar-.

YeaaAa+ Steep ;ffi*
'lb) Justify anatytically the nature of surface profiles in critical sloped channels.

. ,'i$'ater in a horizontal channel accelerates snroothly over a bump aqd then undergoes a
..6ya.autic jump as in figure below, if y, : I m, yt = 30 ccr, 

"rtiJotu'r, 
, y5, y4*dU,r-p

height h. Neglect Aisdon.

(I )

(3)

i'

t
Ir'
I

I
t
fl,

I

9

"i,
'-p ir..
':. *.

-l
:1

(3,

I6l

t3I

.(4
Junrp

';rr'

b) Design a regime'channel.for a discharge of Z5 m3/s and soil particle size of 0.65 mm
using Lacey's method. Assurne suitaUt;$e slope of cbannel. t3I

I

P.2
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{ Candidates are required to give theii answers in their oum words as far as practicable.
{ Attempt 4!!questions.
'/ Thefigures in the mrgin indicate FuIl Marks.
{ Necessart fteures dre ottaEhed herewith.y' Assume suitable data if neeessary.

1. 'Water flows by gavity in nr,'o open stand pipes shoum in figure. Estimate the rate of

s< A=0'75m

Exan:.

2.5 m

d: 75 mm
e - 0.3 rnm

fq;;:,' '-o,,.

t8I

,.

t;-
i,.:

2. Water from a main canal is siphoned to a branch canal over an embankment by means of
a -*rought iron pipo of 100 rnm diameter. The length of the pipeline up to the summitis
30 m and the total length is 90 m. Water surface clevation in the branch canai is 10 m
below ttlat of main canal. Take f = 0.025 and consider all losses. [4+4]

a) If the total quantity of water required to be couveyed is 0.05 m3/s, how'many
pipelines are needed?

b) What is ma:rimun permissible height of the s'ummit above the water level in &s maia
canal sq that the water pressure at the summit may.aot fall below 20 kPa absolute, the
barometer'reading bei4g 10 m ofwater?

-3. Veriff whether the following sugg'-sted dishibutionof discharge in the pipelines of tb
network shown in figure below is satisfactory @ using Hardy-cross method. If nol
determine the proper distribution. If the elevation at point B is 50 m and pressr:re head is

, 40 m and the elevation at D is 40.m, find the pressure at D. [8+2]

Line AB BC CD DA AC
Sugsested discharge (units) 58 42 32 18 20

20 unit

B
unit

unit
A

r=5

50 unit

Level BE Full Marks 80

Programme BCE, B. Agri. Pass Marks 5Z

Year / Part il,il Tirre 3 irrs.

nll.J

r=2
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4. a) In tire figure !slsr.,,;, 'r,'ater flc'Iving thlough a pipe from the resen'oir is suddenly

stoppe<i b.v closing a valve at point B. Draw pressure-time diagram at the 213 L form
valve of the pipe for one cycle of wave motion. t2j

L
Reservoir valve

--.>

b) Water flows tlrough a 25. cm diameter 1500m long pipe at rate of 75 lps. The static
presnrre of water in the pipe is 200m at the downstream end of the pipe and the
ihickness of the pipe materiat is 6 mm. If a valve at the dorrpsEeam end closed in
3 sec estimate the sress in the pipe wall. Take Bulkmod{us oiwater = 2.2"10eN/#

5. Define the following; Hydrautic depth, Energy slope, gradually varied flow and spatially
varied flow. t4I

6. a) trn a partially full channel having a triangular section as shown in figue, tbe rate of
discharge Q = KAR", in which K = a constanq A = flow area and R : hydrardic
radiis. Detemrine the depth at which ttre diseharge is marcimum t5]

NDL

h

. }lt

.*-

i*

ir^ "'.
:

.J

b)

7. a)

b)

8. a)

lhe velocity distribution iri a chnnel section may bc apprcximzited by the equation
u=uo(d/do)" in which u is tbe flow velocity d depth d; uo is the flow velocity a
depth & and n = a constaot Derive expressim for the energy aud mornedum
coe,figient. ts]
Defirc specifiq e,nergy. Showthatthe flow is siticat whelr the discharge is marimum
for tbe given specific energT. Water flows at a'depth of I .8 m'and velocity of 1.5 n/s
in a 3 m wide rectangular chanoel. Fird the wi&h at contaction which just causes
critical flow witbout a change in the upstream deptb- [+4+3]
An o1m rectangular channel carrying a discharge of 4.?5 mr/s is flowing at a de,pth of
l.l5n with energr of 1.2 m and a width of 3 m- The flow encourters a simultaneous
grafrtal contaction to a width of 1.5 m and a mooth dowuwards step of 0.6 a. With
tbesc flow conditions, determine the dqpth of the dowixneam flow. t4l
Sks{ch the flowprofile: t4l

,c 
SluiccA;zte

NDL

b) JusE& o"alltically ttrat A3 curve meets the y" line and channel bottom normaliy. t4]
,,:,::i

9.-',$Ihat is.hydraulic jurnp? Why is enerry principle not applied for the analysis of the
' 1'rxnp? Water flows in a 5 m wide rectangular chamel at'Froude nurnber 3:5; the dep,& of

flow is 1.2 m- If vl'ater undergoes a hydraulic jump, what is the Froude mrmbbr
downsteam ofjump? [1+1+4]

MiId.slope

slope

distibution on the Alluvial channel bouudry with values:
.++t

P.4

[3+3]
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l. A total 12 liters per sec of oil is pumped through 2 pipes in parallel,. one 12 cm in
diameter and the other 10 cm in diameter, both pipes I000 m long. The specific gravity of
oil is^0.85, average roughness height is 0.26 mm for both pipes and kinematic viscosity is

9 cm'/sec. Calculate the flow rate lhrough each pipe, and power generated by purnp. t8]

2. a) Small swimming pool is drained with velocity of 1.2 m/sec using a pipe with hose
diameter 20 mm, lengh 30 m, and absolute roughness e: 0.2 mm. Find the rvater
depth "d" at instant sho'+n in figure below considering minor head loss coefficient at
entranceK=0.5. I5l

I
T.
J'-

I
b) Draw HGL and EGL diagram for the florv system shown in rhe figure considering all

major and minor losses. I1.5+1.5J

dr<dr<dz

d3

d1

d2

3. a) What do you understand by branching pipe system? Exptain- Describe the solution
procedures for three possible different cases ofthree reservoir problem.

b) A pipe netvrork is shown in figwe in which Q and h represenls the discharge aird head
losses respectively. Dete.rmine head losses and discharge indicated by a question

. mark, for this pipe netu'ork.

Qa=20 Qr :30; hs = 60 Qr: ?

B

n-:9.<t

Itp :40

Q: = 40:
he = 120

t6l

t4l

A

Qo
hs

?

2

I-)

Qo = 100

i

i

BE l'ull Marks 80

Year / Part !1 / lt
Programme BCE, B-"{gri. Pass lVlarhs

Time

32

i hrs.

'l r

Qc:30
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" 4, Water is flowing from a rescrvoir in a pipe of 600 mrn tliamerer, i000 m long and 6 mm
thick at a velocity of 3.5 m/s. Assuming the value of bulk modulus oielasticity for u'ater
as 2.A6 GPa, modulus o1' elasticitv for'pipe material 2C6 GPa and velocity of pressure

rvave 1400 m,/s. Draw pressrue-time diagram at location 1200 rn ftom reservoir if the

va!'r,e locared at the end of the pipe is closed in I second.

5. Define bed slope, h1'draulic slope and energ), slope. Why for non-uniform flow, these

slopes are not paraliel to each other, explain with neat sketch.

6. a) Prove that for compound open charulel, velocity disuibution coefficienl (nromerttum

correction factor; P =

q
Ai

where K; = Conveyance factor of im section,
I (ro,)

(IK')'
irh section.

b) For given channel section shown in the figrue below wirh bed slope : 0-00017,

Manning's roughness coefficient:0.018, discharge 8.97 m'ls, and side slope as l':1,
rietermine the norrnal depth of {low for uniforrn flow.

t8l

A; : Cross section area of

i4l

t4l

l6l

I
r 2m r 1mr 3rn r 1mr 2m I
r,tlll

7. A rectangular channel 'r,ith a bottom width of 5 m, bottom slope of 0.00076 and energy

correction facior of l.l has a discharge bf l.SS m3ls. In a Gradually varied flow in rhis
section &e depth at certain location is found to be 0.25 m, considering 

'Manning's

roughness coefficient as 0.0i65 determine the type of GVF profile. How far upstrearn or
dorvnstream will the depth be 0.40 m from depth 0.25 m. Use direct step method using
increment equals to 0.05 m. I8l

8. a) A 3.5 m rectangular channel carries discharge of 4 m3/s of vrater at a depth of l-2 m.
if the width is reduced to 2.0 m and bed raised by 0.15 m, determine the depth of flow
at reduced section and upstream ofthe reduced section. t6l

b) Find the expression for the specific force. Show that the flow is critical when rhe
specific force is minimum. Explain the use of this concept in open channel flou,. [4+21

9. A rectangrlar channel with width l.l m carrying a flow discharge of 7-2 m3ischanges its
bed dope from 0.065 to 0.0085, Show that the hydraulic jump occurs and if so find the
location ofjunlp. Take Maruring's roughness as 0.025. t6]

10. Define an alluvial channel and incipient motion. Find the expression for the shear

reduction factor "K" and explain the physical meaning of this factor. t1+3+2]

i-



07 I RIBIi{iVrli'l LiI'aIVERSI IY

INSTITUTE OF ENGINEERNG

Examination Control Division
2071 Magh

Iiranr
Levcl Ful.l I{arks 80

Pass X{arks .)tCF]

i ii' 
*

-I-inre 3 hrs.

,.,...,,',-',.,..,,.,,,.' -.,,. $ y bj 99t:. H {cE5s5)
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l. Explain Prandtl IMixing length theory. Show that the velocigr distribution in pipe for
turbulent florv is Logarithmic. Derive an expression of head Iomlo sudden expansion of
pipe. [2+3+3)

2. Water from a main canal is siphoned to a branch canal over an embankment by means of
a wrought iron pipc of I00 mm diameter. The length of the pipeline up to the summit is
30 m and the total length is 90 m. Water surface elevation in the branch canal is 10 m
below that of main canal. t8]
a) If the total quantity of water required to be conveyed is 0.05 m3ls, how many

flipelines are needed?

b) What is the maximum permissible height of'the summit abote the water level in the
main canal so that the u,ater pressure at the summit may not fall below 20 Kpa
absolute, the barometer reading being l0 m of rrvater?

Take f:0.025 and consider all losses.

3. a) Derive the expression of correction facror Ae=-ffi for soiution of pipe

network using Hardy Cross method. Whether r is resistance ooefficient of pipe and Qe
is initial assumed discharge. t21

b) Determine the piezometric head at D for the following three mssrvoir problem. t8l

ItttS EI100 m

{_- WS E|70.0 m

o

L

$18
IIrS il34.0 m

t 4 Elof D:50-0rn

Where, f is the friction factor of the Darc,v-Weisbach equation used in Moody diagram.

4. A steel pipelinc (e = 0.046 mm) 61 cm in diameter and3.2 krn long dischargcs lieely at
its lower end under a head of 6i m. What rvater-hammer pressure u'ould develop if a

valve at the outlet were closcd in 4 sec? 60 sec? Wall thickness :0.5 cm for both case of
closure. Compute the stress that would develop in the walls of rhe pipe near the valve. If
the working stress of steel is taken as 16,000 psi, what rvould be the minimrim time of
safe closure? Consider E*are, = 2.17 x 10e N,1m2 and lio : 1.9 x lOlt N/m2.

D {=0

t8l

!



5. Givc the trvo praclicill examples of t,:llorving flo',r' r'cginles t4]

a) unil'onn and trorr-unifomr flolv
b) sparially varied florv, gradualll' r'aricd flow

6. lixplain specific cnergy diagram anil show that at utininrurn spcrcific +ncrgy, llrc ilou' is
critical. A rectangular channel 2 m w-ide has a iltrw of 2.4 m'is at a depth r:1' 1.0 rn.

Detennine if critical depth occurs (a) at the -cectirrn rvhere a hump cf,l\Z = 20 unr liigh is
installed across the bed. (b) a side wall constriction (no hump) redr"rcing thc channtl rvidth
to 1.7 m, and (c) both the hump and sidc wall consiriction combinoi.. Will ths u],'streanl

depth be affected for case (c) ? If so, to rvhat exte nt ? Neglect head icssars of the hump and

constriction caused by friction, expansion and conl-raction. [6+2+2+2J

7. What are the conditions of uniform flow in open channel? A trapezrrirlal chan.nel having
side slope of I : I has to carry a flow of l5 rn'/s. The bed slope is I in 1000. Chezy's C is
45 if tha channel is unlined and 70 if the channel is lined wilh concrete- The ccrst p", *3
of excavation is 3 times cost per m2 of lining. Find which arrangemcnl is econornical. [2r 8]

8. Sketch possible water surface profiles for the channel in figure belcu'- First locate and

mark thc control points, then sketch the profiles, marking eacla profiie with the

appropriate designation. Show any hydraulicjumps that occur. t8l

J

{q

E
--B-------

N

1arqrre.'*

9. The depth of uniforrn flow in a rectangular channel is 5 m wide (n : 0.02, Ss : 0.04) is
0.5 m. A low dam raises the water depth of 2 m. Find w'hethcr a hydraulic jump takes
place and if so at utrat distance upstream of the dam.

10. A stream has a sediment bed of median size 0.35 mm. The slcpe of thc channel is
1.5 x l0{. Strcam is considered as trapezcidal rvith base rvidth 3 m and sidc slope
1:5 H: I V.

a) lf the depth of flou' in the channel is 0.25 ln, examine whether rhe bed particies rvil!
be in motion or not.

b) Calculate minimum siz-e of gravel that will not move in the tred of channel. Use

empirical equation of crirical shear stress as: t" (N/rnz ) = 0. 155 + --gPd A'..,=' 
{I+0.177d1,)r2 

'

t6l

i6l
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/A Show that for turbulenr flow in rough pipes * = 5.75loJ}l * o.r,/. v* '1.K/

Where,

. V: Mesn velocity

V+ : Shear velocity

R = Radius of pipe

K: Average'height of surface protrusions

2- Liquid (s.g. = 0.6, y : 5.0 x l0-i m2/s) is &avm from a tank through a hose of inside
diameter 25 mm (see figure). The relative roughness for the hose is 0.0004. Calculate the
volumetic flow and the minimum pressure in the hose. The total lengttr of hose is 9 m
and the length of hose to point A is 3.25 m. Neglect minor losses at head enfiance.

r.5

5m

I8I

+

t8I

\:

I

z



3. Three reservoirs A, B and C are interconrcctd by ttree pip€s sihicfu dl rreet a jwtiors
J. The water surface of reservoir B is 20 m above the surface of C whilst the surface of A
is 40 m above the surface of B. A flow coutrolvatve is fitt€d just be,fore juncti,on J in pipe

AI. [lo]

The head loss hl through pipes and components can be vnitten as hL: rq'? ,rAere r is the

resistance coefficient. The value of r for the valve and' the Pipes are rs = 150, fnr = 2ffi, .

rg; = 300, rwr'c: (400/#-

Where n is the percentage valve opening, Find the value of n nftich will make the

discharge into reservoir C twice irto reservoir B.

4. a) Explaintheimportanceofsurgetmk Dessibethetpesofsurgetmk t1.5+l-5J

b) A 300 mm diameter pipe of mild steel havipg 6 mm rti*ffi caries water at ttre mk
of 200 Vs. What will be the rise in pressure if the valve at the downshean erd is
closed instantaneously? Compare results ssuning th" pipe to be rigid as well as

elastic. What should be tlre maximum closing time for the computed results to be

valid? Take pipe length as 5.0 km, Modulus of elasticity of prpe material as 2.?5 x

lOllN/m2,Bulkmodulusofelasticityofwater as2.ox l0eN/m2. t5I

q.5. Explain GVF, RVF and spatially varied flow with appropriate sketches. t4l

6. What condition rnake open channel flow unifomr? The area of cross-section of flow in a
channel is 6 m2. Calculate the dimensions of the most efficient section if the channel is
(a) triangular, (b) rectangular and (c) tapezoidal (2:1). Which has the least perimeter? [2+8J

7. a) A flow of 2 m3/s is carried in a rectangular channel 1.8 wide at a depth of 1.0 m. Will
critical depth occur at a section where (a) a frictionless hump 15 cm high is installd
across the bed? (b) a frictionless sidewall reduces the channel width to i.: mt (c) the
hump and the sidewall construction are installed together? I9l

b) Define conjugate depths. Sketch the specific force curve showing conjugate depths
and the zones of subcritical, critical and supercritical flow. [+2]

f* a rectangular channel with a bottom width of 4 m, bottom slope of 0.00075 and energy
/ conection factor of l.t has a discharge of 2.0 m3/s. In a Gradually varied flow in this

section the depth at certain location is found to be 0.2 m, considering Manning's
roughness coefficient as 0.016 determine the tlpe of GVF profile. How far upsteam or
downstream will the depth be 0.40 m from depth 0.20 m. Use Graphical Integration
Method using increment equals to 0.1 m. t8I

r2 1r3 - t;-;r{For a hydraulic jump in a horizontal tiangular channel show that 3Fr,2 =

2

where Frf =Jr- and r=Iz.
8Il Yr

10. Write down the design pmcedures of mobile boundary channel using maximum
perrrissible velocity methodrtractive force method and regime theory approaches with
appropriate expressions

,

t6l

t6I
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l: Show that in both smooth and rough pipes for turbulent flow 
u I v 

= S.lSr:s{ !-) + f .ZS;. -"""'"t\Rl'-

Where v : mean velocity; u = point velocity at distance y from boundary. v+ = shear
velocity; R = Radius of pipe.

2. Calculate the magnitude and direction of the manometer reading when water is flowing
with velocity of 4.5 m/s for figure below. Consider minor losses also.

t8l

i8l

F_: _
Flow

3.
Z2

23
21

Lr

^t
For the three reservoir system of above figure, zt : 29 fil, Lr : 80 m, 4 : 129 m,
Lz = 150 lrn, 23:69 m and Lr = ll0 m. All pipes are 250 mm diameter concrete with
roughness height 0.5 mm. Compute the flow rates for water.

Lr

tr0l

6E

B.

0.9 m

m

dia= 75 mm
f = 0.02

Hg

{

:.iFl:



4. a) Define water hammer and write down oontinuity equation aird momentum equation

for unsteady flow in pipe. t3]

b) A value is closed in 4.5 s at the down stream end of a 3200 m pipeline carrying water
at 2.'l mJs, What is the peak pressure developed by the closure, if the wave travels
with velocity of 1000 m/s? Determine the length of pipe subject to the peak discharge. t5I

5. Given a practical example for each of the following open channel flow: (a) GVF (b) RVF-

(c) Spatially varied flow (d) Non uniform flow. t4l

6. a) Prgve that for compound open chaonel, velocity distribution coefficient (Energy

rrglh^,,)
corection factor) c = - 

lt!-l--, where k; = Conveyance factor of i'h section,' (Ir,)t
Ai: Cross section area of ith section. t4I

b) Set up a general expression for wetted perimeter pw of a trapezoidal channel in terms

of the cross-sectional area A. depth y and angle of side slope $. Then differentiate p'n

with respect to y with A and $ held constant. From this, prove that R = y/2 for the
section of greatest hydraulic efliciency (i.e, smallest p* for a given A). t6]

7. What are the different conditions to be fulfilled when flow is critical open channel? A -h
wide rectangular channel carries 3 m3/s of water at a depth of I m. If the width is to be

reduced to 2 m and bed raised by 10 cm, what would be the depth of flow in the
contracted section? What maximum rise in the bed level of the contracted section is
possible without affecting the depth of flow upstream of transition? Neglect loss of
energy in transition. What would be the change in water surface elevations if the rise in
bed is 30 cm? [3+3+3+3j

8. The clean earth (n : 0.020) channel in figure below is 6m wide and laid on a slope of
0.005236. Water flows at 30m'/s in the channel and enters a reservoir so that the charurel
depth is 3 m just before the entry. Assuming gradually varied flow, calculate the
distance L. t8l

2m

Reservoir

L

9. Water in a horizontal channel accelerates smoothly over a bump and then undergoes a
hydraulic jump, as in figure below. If y, : I m and yz = 30 em, estimate v1, v2 -d yo.

Neglect friction. t6l

10. Describe the application of shield diagram for designing mobile boundary channel.

rt t t

**:f

t6l
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l. Explain Prandtl Mixing length theory. Show that the velocity distribution in pipe lbr
turbulent flow is Logarithmic. Derive an expression of head loss to sudden expansion of
pipe. [2+3+3]

2. Water from a main canal is siphoned to a branch canal over an embankment by means of
a wrought iron pipe of 100 mm diameter. The length of the pipeline up to the summit is
30 m and the total length is 90 m. Water surface elevation in the branch canal is l0 m
below that of main canal. t8l
a) If the total quantity of .water required to be conveyed is 0.05 m3/s, how many

fipelines are needed?

b) What is the maximum permissible height of the summit above the water level in the
main canal so tlrat the water pressure at the summit may not fall below 20 Kpa
absolute, the barometer reading being 10 m of water?

Take f: 0.025 and consider all losses.

3. a) Derive the expression of correction faclor oa=-ffi for solution of pipe

network using Hardy Cross method. Whether r is resistance coefficient of pipe and Qs
. is initial assumed discharge.

b) Determine the piezometric head at D for the following three reservoir problem.

WS EI 100 m

t21

t8l

t= El70.0m
I

Dy- 0.0\8
E|30.0 m

1, \'- El otD = 50.0 m

Where, f is the friction factor of the Darcy-Weisbach equation used in Mootly diagram.

4. A steel pipeline (e : 0.046 mm) 6l cm in diameter and 3.2 km long discharges freely at
its lower end under a head of 6l m. What water-hammer pressure r.r'ould develop if a

valve at the oqtlet were closed in 4 sec? 60 sec? Wall thickness : 0.5 crn for both case of
closure. Compute the stress that would develop in the walls of the pipe near the valve. If
the working stress of steel is taken as 16,000 psi, what would be the minimum time of
safe closwe? Consider E*are, = 2.17 x l}e N/m2 and Eo : I .9 x 10lr N/m2.
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5. Give the two practical examples of tollo',ving florv regimes. t4l

a) unifonn and non-uniform flow
b) spatially varied flow, gradually varied flow

6. lixplain specific cnergy diagram aud show that at nrininrum spccific cncrgy, the flow is

critical. A rectangular channel 2 m wide has a flow- ol 2.4 mris at a depth ol 1.0 m.

Determine if critical depth occurs (a) at the -section ra,here a hurnp of AZ : 20 cm high is

installed across the bed, (b) a side wall constriction (no hump) reducing the channel '*,idth
to 1.7 m, and (c) both the hump and side wall constriction combined. Will the upstream

depth be affected for case (c)? If so, to rvhat extent? Neglect head losses of the hump and

constriction caused by friction, expansion and contraction. [6+2+2+21

7. What are the conditions of uniform flow in open channel? A trapezoidal channel having
side slope of I :l has to cary a flow of l5 r#/s. The bed slope is I in 1000. Chezy's C is
45 if the channel is unlined and 70 if the channel is lined with concrete. The cost per m3

of excavation is 3 times cost per m2 of lining- Find which arrangement is economicil. [2r-8]

8. Sketch possible water surface profiles for the channel in figure below. First locate and

mark the control points, then sketch the profiles, marking each profile with the
appropriate designation. Show any hydraulicjumps that occur. t8l

H

(

.ta

E

H

(").,

9. The depth of uniform flow in a rectangular channel is 5 m wide (n = 0.02, Ss = 0.04) is
0.5 m. A low dam raises the water depth of 2 m. Find whelhcr a hydraulic jump takes
place and if so at what distance upstream of the dam.

10. A stream has a sediment bcd of median size 0.35 mm. The slope of the channel is
1.5 x l0{. Stream is considered as trapezoidal with base width i m and side slope
1.5 H: I V.

a) lf the tlepth of flow in the channel is 0.25 m, examine u,hether the bed particles will
be in motion or not.

b) Calculate minimunr size of gravel that will not move in the bed of channel. Use

empirical equation of critical shear stress as: t" (N/mz ) = 0. 155 +
0.

t6l

t6l

'***

(1 + 0.177dmm )!o'



€.-.'--

-
OI I TNBHWA].ITJNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
' 2069 Bhadra

Ilcgul:rr (206(r & Latcr llatch)
Level BE Full lllarks 80

BCE Pass Marks 32

Ybar / Part IIiu Time 3 hrs.

- r' Candidates are required to gtve their answers in their own words as far as practicable.
r' AttemptAllquestiow.
r' Theligpres in the margin indicate Fult Morfu.
{ Asswne suitable data ifnecessary.

!/Describe with appropdate expressions ([Prandfl's mixing length theory @) Hagen
poisseuille equation (c) Nikuradse's experiments and (d) Colebrook-white equation.

p Two pipes have a length L each. One of them has diameter Drand the other has diameter
Dz. If the pipes are arranged in parallel, the loss of head when a fotal quantity of water Q
flows through them is Hl. If the pipes are arranged in series and the same quantity Q
flows through them, the loss of head is H2. If D2 = D1D, find the ratio of H1 to H2,

neglecting minor losses and assuming same f.

3. A reservoir A discharges through a pipe 450mm in diar.neter and 900m long which is
connected to two pipes, one 1200m lorfg leading fo reservoir B 36m below A and the
other 1500m long leading to reservoir C 45m belbw A. Calculate the diameters'of tliese
two pipes if they have equal discharges which together etlual that of a 450mm diameter
pipe of lengh 2100m connected drrectly from reservoir A'to reservoir d Neglect all
losses except those due to ftiction and assume that tlie friction factor f is the same for ail
pipes.

_4VDenve an expression for the pressure rise due to instantaneous closure of valve
considering the pipe to be elastic. From the derived expression for elastic pipe, obain the
pressure rise for rigid pipe.

5, Explain Gradually varied and spatially varied flow wtth one practical example for eich.v
6. 91 Develop the relationship between Chtzy'l coefEcient, Manning's coefficient and
' Darcy's coefficient.

b) A reckngular channel 8m wide and l.5m deep has a slope of 0.001 and in lined with
smooth plaster. It is desired to enhance the discharge to a ma:dmum by changing the
dimension of the channel, but keeping the same amount of lining. Work out the new
dimension and the percentage iircrease in discharge. Take'roughness coefficient
n:0.015.

- t8l

F0l

t7t.ll
141.

t8l
)lFtt

r4J

:t61,

l-

!

7. What is specific force? Prove that for a given specific force the discharge in a given
channel section is maximum when the flow is in the critical'state. A venturiflume in a
rectangular channel of width of "B" has the tluoat width of 'b'. The depth of liquid at'
entry is H and at the throat is h. Prove that following relation bxists for the discharge 

frfO*r*r1widthratio: 
t- t3t2

Q=3.13bH"'[ I'l\H/

*=f(*)-6(*)

5
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8.7Derive the dynarnic equation of Gradually virried flow (GVF) and convert the derivedv equation for the case of wide rectangulu channel, using Manning's equatior5 into
following fon4:

{v - s,[--ty, ly)1"'l 
where so = bed srop, yn = normal depth, y.: critical depth.

dx . l-(y"i y)3 
r"'v'Y vu

i

I8I I

I

I

I

I

'''!

9. Draw a hydraulic jump profile and indicate depths and energy loss using specific enerry .

and specific foroe diagram. Also derive momentrn'equation foi the hydraulic jurnp in
rectarigular charinel. t6l

10. A tapezoidal channel 1.5m deep, lOm bed width, with 2:1 side slopes is, excavated in
gravel of median size of 60mm. 'What is the maximum permissible channel slope and
what discharge can the channef carry without disturbing its stability? Take angle of
repose($) = 37" and Kz:0.9. t6l

*!f tt
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Candidares are required to give their ansrvers in their ouTl lvords'as far as practicable.
Atternpt any Five question-s.
The fgures in the margin ii)dtcate vull fuIarks.
Assume suitable data if necessary.

a) Obtain an expression for pressure rise'due to closure of valve at'thb end of the.pipe line
-/when the'valve is instantaneoirsly closed t8.]

-rb) A fldw of 30m3/s is carried in a 5m wide rectangular channel at a depth of 1.0m. Find the
/ slope. necessary to sustain uniform flo'rv at this clep.th if n : 0.012. What change in

roughness would produce uniform critical flow at.this discharge on this given slope? tq]
2. a) Derive an expression for the momentum equation in the case of hydraulic jump in the

rectangular channel. Hence derive the relation between initial and sequent depths. t8]

b) A re-ctangular concrete channel 4m,wide hau a slope of 9 x l0-4. It carriEs a flow of
18m3/s and has a depth of 2.3m at one section. By using the direct step method and
taking one step, compute the depth.300m downstream. Take n = 0.012. What is the type
ofsurface curve obtained? t8]

3. a) Differentiate between pobile boundary and rigid boundary charu:dl. Hence define critic'al
tractive stress and incipient motion condition. - 

t6]

b) A reservoir A with surface level 6bm above datum supplies to ajunction box through a

/ - :lgry+f;ripe 600m long. From the junction box,"30&nqgrd 2Q0rulq-diameter pipes
6h-ctro-ff. Th.f,OO mm diameter pipe is 6Q0m long and E-onne"t.rl to a reservoir B of
level48.19rn wTitETOO-mm diameter pipe ii il00m long and is connected to a reservoir C
oflevel45.3Srn.Find.thedischargeintoorfromthereservoirBandC.Takef:0.03.. [10]

4. a) Derive the discharge equation for the trapezoidal weir. Discuss also the impact of
approach velocity and end contraction while deriving such equation. t8]

b) A smooth pipe carries 0.30m3/s of water discharge with a head loss of 3m per 100m
/ length of thapipe. Determine the diameter of the pipe. Use friction factor equation for

. smoothpipe as f :0.0032 - #+ and assume E = 10{m2ls. 6
Y

5. a) Prove that the condition for most economical partially filled circular channel section for
maximum velocity is h : 0.81D, Where h : depth for maximum velocity and D is
diameter of the channel. tSl

b) Pipes of 50mm diameter are to be used to siphon water from a main canal to a branch'
canal, the differences of water level between the two canals being 12m. The length from
the maiii canal to the summif of the pipe line is \-84g-The total length of the pipe being
45m. Determine the number of pipes required to discharge at least 60 liters/sec to the

branch canal. Find also the maximum heigh of -the summit above the water level of the

. main canal so that the pressure at the summit may not fall below 20KPa (absolute). Take
f : 0.03. Ignore minor losses. t8]

6. a) Denve Darcy-Weisbach equation for the friction head loss in the pipe. What are

Hydraulic grade and Tota]-Energy lines?

b) For the purpose of discharge measurement, the width of a rectangular channel is reduced
from Z.1S m b 2 m and the floor is raised by 0.3m at a given section. What rate of florv
is indicatecl by a drop of 0.15 m in the water snrface elevation at the contracted section
when the depth of the approach floiv is 2 rn?

t8l

I

t8l
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/ Thefi.gires in the margin indicate Full Marks.
{ Necessam fisure i.s attached herewith.

:-

y' Assume suitable data if necessary.

1. Explain Prandtl mixing length theory. Starting from the expression for turbulent shear
stress derive the velocity distribution in the regon of hrbulent flow near

hydrodlmamically smooth boundaries in the form * = S.ZStog,r(#)- 5.5.

2. What size of new cast iron pipe is needed to transport 400 lps of water for t km long pipe
with 2m head loss? Take rougbness height of the pipe is 0.26mrn and the viscosity
water 0.0014 Pa.S.

3. Reservoir A, water surface elevation 120m is connected to reservoir B and C having
surface elevation 70m and 50m respectively. A.pipe line 150rnm diameter and 400nn long
connects reservoir A to Junction D: Resenroir B and C are connected to Junction D by
75mm diameter 100m long and 100mm diameter 250m long pipeline respectively.
Assuming &iction factor f : 0.04 foi all pipes, estimate the rate of flow for each pipe,
neglecting minor head losses.

4. A z}m long, 75mm dia:neter, steel pipeline, wall thickness 6mm, carries water from a
large reserrroir tank, held at a constant head of 6m. Discharge is 0.022m3/s through a
variable speed valve positioned 10m from the supply tank. Discharge is4o a second
constant head tank held at 2m head as shown in figure below. If the valve closure is
instantaneous, determine the theoretical magnitudes of the pressure wave propagated
away from the valve under frictionless conditions. Draw pressrire (both steady and
unsteady) time.cuwe at popt 5q, 2.5m and 0,5m from the upstream.tank. Takg K :
2x10e,N/mzandE= ZO+xtOe N/m'z. j

6m

2m

12+61

t8l

,fu

tl0]

t8l

E)

t0m - 10m

5. Differentiate. gradually, rapidly and spatially vilea flow with neat sketches and

sxamples. What is energy slope? r [3+

6. Find a expression for the theoretical depth for maximum velocity in a closed circular
channel in terms of the diameter "d". Compare the discharge at ma:rimum velocity with
that when the channel is running full, assuming that the Chezy's coefficient is unaltered,
and the pressure remains atuospheric

OR

Write algorithm and programme coding in any high level languagg (C or Fortran) for
calculating uniform depth for rectangular channel.

7. Draw and explain the velocity profile in a cross-section of rectangular, triangular and

trapezoidal strnnnsl shapes.

ls+2)

12+sl

-
t3l
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8. Why the critical depth varies for the constriction flow analysis and does lot vary for the

hq+p flow analysis? A rectangular channel 2m wide has a flow of 2.4 m'ls at a depth of
1,0m. Determine if.critical depth occurs (a) a section where a hump of AZ : 20cm high is
installed across the channel bed, (b) a side wall constriction (with no hump$ reducing the

channel width to 1.7m, and (c) both the hump and side wall constrictions combined. Will
the upsfteam depth be affected for case (c)? If so, to what extent? Neglect head losses of

I .lr.

the hump and constriction caused by friction, expansion and conhaction. f2+2t3+3+2)

9. A rectangular channel conveying a.dischargeof 30,m3/sec is 12m wide with a bed slope I
in 6000 and having Manning's n : 0.025. The depth of flow at a section is 1.5m. Find
how far upstream or downstream of this section the depth of flow will be 2m. Find also

.... ,,,.th-e",t:rl0c-s---of profile,.Use diuect step method fbr",calculation"and-.take."ooly-two sFps-for
calculation. 

- -r --- 
@i

10. A wide channel with uniform rectangular section has a change of slope from I in 95 to 1

in L420 and the flow is 3.75m31s per m width. Determine the normal depth of flow
coresponding to each slope and show that a hydraulic jump will occur in the region of
the jrurction. Calculate the height of the jr:mp and sketch ttre surface profiles between the
upskeam and downsteam regions of uniform flow. Manning's coefficient n:0.013 and
it may be assumed that the channel is wide in comparison with the depth of flow, so that
the hydraulic mean depth is approximately equal to the depth of flow.

OR

Find the pre jr:rnp and post jump heights of the hydraulie jump formed at the toe of the

- spillway, Neglect energy loss due.to flow over spllway. i -: _...:

Height of the crest above D/S bed level : 3m
Discharge: 80 m3/i
Widttr olthe canal: l0.0rn
Hqad over the crest level = 2.47m

Explain the formation condition of repelled and submerged jump for the above flow
condition.

11. A channel which is to carry 10 m3/s througb moderately rolling topggraphy on a slope of
0.0016 is to be excavated in coarse alluvium with 50% of particles being 3cm or,;more in
diarneter. Assume that channel is to be unlined and of fiapezoidal section. Find suitable
value of base width and side slope. Take ,A:=34" and K2 (ratio between bid sheiar st:ess,/--
and critical shear stess) :0.75. Use hactive force method- Vl61

[7+1]

t6l

-

**rf
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/ Candidates are.requir6d'to give their answers in their own words as far as practicabl
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,/ Assume suitable yalues of necessary.

1. a) Describe the
flowing fluid
pipe- '

variation of
the long pipe is

b) Distinguish between most economical
the mos't of economical trapezoidal

2. a) Siarting from dynamic equation of

the valve, with neat sketches, when -
to by the valve at the downstream end of

most efficient channel section. Show that
section has its side slope equal to 60o.

, prove that the flow profile slope for wide

-ln

[8

t8

I
1

.rectangular channel, using Manning's will be:

tu3

I Yn

dy v
t-

l- 1dx

v

I

l

1
J
I

Where So = bed slope, yn : nornal depth, yi : critical depth

b) Deive the equation for jump height calculation through the specific energy analysis.

c) There is a pressure loss of 300KN/m2 w-hen water is pumped through a pipeline A at a
rate of 2 m"lg and there 'is+a.pressure loss of 250 KN/mz when water is pumped'at"a'-'
rate of I .4 mr/s through pipeline B. Calculate pressure loss which wiil occur when . 1 ,5
m'/s oi..rv.ter are pumpia *rough pipes A ;e n;oirrtty if they are connected (i) in
senes, (ii) in parallel, assuming that junction losses may be.neglected. In the latter
case calculate the discharge through each pipe.

3. a) Why the critical depth varies for the constriction flow analysis and does not vary for.
the hump flow analysis? Describe the specific discharge curve for the study of
constriction flow analysis.

b) A pipe line 30m long connects two tanks which have a di.fference'of water level of .

lzni'. The first 10m of pipeline from the upper tank is of 40 mm diameter'and the next
20m is of 60mm diameter. At the change in section a valve is fitted. Calculate thet3lle

- ofjlov when the valve is fully open assuming that its resistance is negligible apd-tlmt
o.eq f fotbotfi-pipes is 0.0216. fn ora"r to restrict the flow, the valve Ir t-t"" F'urtiutty

closed. If K for the valve is now 5.6, find the percentage reduction in flow:

4. . a) Why .it is necessary to include kinetic energy correction factor (a) in Bernoulli's -
equation and tfiomentum correction factor (9) in momentum equation for the fluid
flow analysis? Derive the eXpressions foi kinetic energy correction factor and
momentum correction factor.

141

t6l

t6l

t8l

t8l

1

I
'l

.I

I
I
1
i
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Iu,



b) IJsi:rg Har1ry-Crcss method fin<i the discharge, for each pipe as shown m figure beloq'. fq

-V r:50 unit

t:4

e : 100 rrnrrt

--_+. Q-:25 ui.L-

r:2

nJ.

I

.11-'i

i6l

El

r':3
E

\
Q:75.rmit

I

'i
t:

s. a)

'b)

6- a)

Define mobile bormdary chanuel. Explain the use of shield diagram for designing
mobile boundary channel.

A widc re.ct*nEnJa ,-hannel haviryi bottom slope of 5x10'3 has a con$ant vah:e. of
Chezy's co:CEcier:rf eqnal b 76. -If dischzrg" p"r unit width is 4im1s md chrrm.el
ends as aa ehrr,,Trr @l finr; trc-j+ft s'i-qrr-face curye. LIse direct sFFr:r'Hhod t*kirg
ilt^asilEijm of 5_<r,.rrn_.

necessary

b) Distinguish between major and minor head losses. Find the expressim for noinor head ,.

losses.

c) The behavior of ariver witr rwr,-fse of 20O0 m3/s is reguired'to be sardied by
-^ki"g rri<tnr=e"I model hevi-re-imizomt scale rdio 1/10OO md vericat sale ratio
1 / 1O0- Finrl tiap-r{i'srir-e of fte::rrnln*el_

t

I

I
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I

I
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r' C,andidates are required to.givettreir answen! in their own words as far as practicable.
r' Attempt&llqueEtions.
{ Ttefigures in the margin indiede Fult Ma*s.
/ Asni* suitable dotaftfnecessay.

I. a) Explain the procedure of computation of omitted measurement, when two affected
sides oftraverse are rlot adjacent.

The are made in a taversb ABCDA.

Bearing of CDr: 314"58'04" Coordinate of'C (500 m N, 500 mE)
Complete the Gale's Table with final adjusted length and bearing of each line.

2. a) Describe about the working principle of subtense bar tacheometry and dcrive subtense

bar formula for computing horizontal and vertical distances v&en line of sight'is
inclined upward. [2+41

b) It is required to determine the height (clear) of a Flood light tower in an arena by
ustng a trartsit theodolite and for this zenith angles observationtake,n at 5 m and 2 m
.height on a target vane held on the plinth level of tower were 87"45' and 88o30'
rcspectively. From the same instrume,nt, renith angle observed at top of the tower was

. fonnd'as 67"45'.If the RL of the insfiument a:ris was 1200.00 nr" Calculate the clear
heigbt tower.

16I

ll0I

' :i'

,i

l

I

:l

ll0l

t8l

t8lP

If observed horizontal APB =45'andBPC=52"

Determine (i) I-eneth and Beariings of AP, BP and CP (ii) C-o-ordinates of P.

4. a) Derive the expression that in a parabolic shaped vertical curye, RL of any curve point

?'isequalto yo =$'+S+nr, of BVC200L 100

\f,/here, Br and g2 arc iercer-rtage of grade of two targelf& L is the toht length of
curve and x is tlie chord distance taken tom BVC. Also find the formula to dete,rnoine
lowest and highest point ofthe curve.

I

Traverse Leg Horizontal Distance (m) Trfiverse Station Horizontal Anele
o I fi

78 4lAB 7t;5 A 25

BC 42.0 B. l0l 18 38
70.0 c 89 59 4tCD

DA 56.0 D 90 00 2t

t6I
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b) A road 8 m wide is
300 m, the

out:

to deflect through an angle of 60" with the center line radius of
of intersection point betng (3{-605) Km: A transition curve is to

a lengttr that the
of design veliicle

rate ofchange of
is 70Jhp1r, find

ll0l

[ax4J

Length

ii)
iii)

iv)

elevation

pointspointsof tangeffChainage

flIrves and circular curve.

cunre:20 m.circularand

points

ml0
two

curve

first

transition

forangles

for

Deflection

intervalPeg

any

Take

Attempt

a) Feature of total station and its importance
b) Working prinbiple an-d co_mpgBentsof,GPS -'

9) ti"ld pnocedurdof aerial photogralniuetry
d) Application of remote sensing in engineering and mapping
e) Components ofCtS and its application

t
t
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/ Candidates are required to give their answers in their owh words as far as practicable.
r' Attempt Allquestions.{ The figures in the margin indicate Full Marks.y' Assume suitable data if necessary.

l. a) Describe consecutive and independent coordinates. Explain the plotting method of
traverse by grrd coordinates.

b) In a four sided closed traverse ABCDA the informations are

i) Compute all missing figures.
ii) Compute the coordinates of other points with respect to C.

2. a) Develop expressi,on for H, V, and R.L for the tangential system of tachometry when
the both sightings are angles ofdepression

b) Deterrrine gradient and bearing of PQ. The staffwas held vertical. K.:.I$;C:0.
Inst. St. Staff

St.
Bearing Zenithal

Anele
Staff Readinss (m)

T M B

R
P s600E 79"28', 2.36 t.8l t.25
o s30'w 95"06', 2.94 2.t2 1.30

c) The top (Q) of a tower was sighted from two stations at very different level and in
same vertical plane with Q. Find R.L of the top of tower from the following observed
data:

Inst. St. H.I R.L Target Zenithal
{ 1 o?ctP 1.87 m o

R 1.64 m 112.78 m a {tt"42'

The distance between instrument stations P "-id i( is 120 m.
The angle of eleyation from R to 2 nii. above the root of the staff held at P ras I 5" I I'

3. a) Explain the faclars that affect the contour interval.

b) In e irigonometical levellings a hill station "P" was sighted from two irrstument
station A and B which were at very different level but with same line of sight to that
of target'and following intbrmation were noted.

Inst. st' HI (m) Target ZEfith Anele Distance
FL ER

A 1.42 P 65018', 304"36', 120.00m
(stn A to Stn B)B 1.47 P 6952', 290"00'

A 1.42 B 102"52', 257016',

Determine the RL of P, if RL of ground point B was I280.00 m and vane height while
sighting from A to B was 2.50 m above the foot of the vane.

IL

[3+3]

t10l

14l

[-6fu.,

t6I

t4I

t6l

Lensth (m)Side Deflection anele Bearine Coordinates
AB 280.00 ? s50'w ?

BC 360.00 ? ?85"00'Left
CD 320.00 135'00'Left ? C=2500mE,2500mN
DA "l ?

,l ?
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c) ht two point resection problem, if tno known points A and B having coordinates
(6928.474 mN,7464.418 mE) aurd,(5363.775 rnN,96A2.054 mE) are given. Fromtwo
points C and D localed south and west of AB, angles observations are:

I ACB = 70"35'48", Z DCA : 52"25'35", Z ADB : 65"27'35" and
IBDC = 32"16'42u. Determine the coordinates of resection point nC^

4. a) Derive the formula for deflection angle (a) in transition curve, s.= 573 P/RI minute.

b) Calculate the R.L.s of pegs on a vertical curve connecting two grades of -0.5% and
+0-,7yo at the intersection point which has chainage =.1000 m and R.L = 500 m. The
rate of change of grade is 0.1% per 30 m. Take peg ittirval = 20.

c) Compute the data for setting out a simple circular curve by Rankines deflection angle
method from the following informations:

Angle of intersection = 145o0'
Chainage of point of intersection = 1580 m
Degee of curve = 5o

Least count of the theodolite = 10"
Peg interval = 30 m

5. Write short note on: (any four)

a) 'Field procedure of aerial photogrammetric
b) Application ofremote sensing in engineering and mapping
c) Working principle and components of GPS
d) Components of GIS and its application' e) Features of totd stration and its

!t*+
.',*'

,i
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a) Define closed loop and close{ Iink traverse.
balancing process in liuked traveise.

own words as

AIso explain

b) A traverse ABCDA was conducted and the following data
required to connect thd midpoint E of CD to the midpoint F
and bearing of EF.

Line Leneth Bearins
AB 610.00 N 80"10'E
BC 5r0.00 N 13"00',E
CD 1130,00 s 80010'w
DA 450.00 s 15030'E

2. a) State the principle of stadia tacheomeffy and describe the
tacheometry survey for preparing topographic map.

b) A tachometric suvey was done.to find the gradient between X and Y. Tacheometer
consist of an anallatic lens was used and following observalions wer€ made from
sectionRonvertical staff. ;

Inst. Stn. Staffpoint Stadia hair readines Vertical anele Bearine

R x 0.915; 1.750, 2.585 +15" 3450

Y 0.760.2.24A.3.t15 +10" 75"

3. a)' How can you measure the horizontal distance and elevation of an inaiccessible object
when the instnrment positions are at very different levels; instrument stations and the

b) Ihe co-ordinates of three known stations Swayambhu, Dharara and Chovar temple is
,,1

given below.

Known station Horizontal angle Eastins Northins
Swayambhu (S) ZSxD=41020'21" 627464.718 3A66928.474

Dharara (D) Iti"x C:9?a56'41" 62960L0s4 306s363.275
ChovarTemple (C) ZC x S:22A"42'58" 627611.753 34il479.468

A theodolite is set up over an unknown point X. Calculate the co-ordinates of station
X using the Tiensta mettficd.

!

Exam. Itl.'tr,slrr l

Level BE ', , ,'l'*fiffi[ffii8ffi,,1,i E0',:,,.r,:,

Prggramme
Year/Part II/il lffiti]$',n 3'hi$,



4. a)

b)

deflection angles for circular curve. Take peg interval = 10rh for
2}mfor circular curve.

5. Write short notes on: (any four)

a) Working principle and components of GPS
b) Relief displacement and its expression
c) Application of remote sensing in civil engineering
d) F"eatures of total station and its importance
e) Comporient of GIS and its application

**:F
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:
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/ Candidates are required to their answers in their own words as far as practicable.
{ Attempt All questtons.
r' Thefigures in the margin Full Marks.
{ Assume suitable data if
1. a) When would you

Explain with neat
a theodolite traversing by the method of deflection angles?

b) The following data
DE and EA.

to a traverse ABCDE. Determine the bearings of the sides

2. a) The co-ordinates of S and A are (1309.12 rr E, 1170.50 m N) and
(1525.43 m E and 87 m N) respectively. Calculate the co-ordinates of point B
which has been by intersection from stations S and A observing the following
angles. ZBSA:85"3 and ZSAB = 55o50'33".

b) Calculate the difference and gradient between stations A and B from the
grven data which are by a tacheometer from station R. Staff was vertically
held at A and subtense at B. The subtended angle between the instrument and 2m
long subtense bar was 15"

3. a) Explain the direct method of contouring and write the uses of contour map.

b) In a road alignment a falling grade of l% is followed by rising grade of 0.5%. The
chainage and RL of the intersection point are 500 and 350 m respectively. The rate of
change of grade is 0.1% per 20 m. Calculate the necessary data required for setting
out the vertical curve, take peg interval of 30 m.

4. a) Explain degree of curve with neat sketch. Derive the formula of Tangential angle,

90'ccr,=t and deflectionangle An = 6r +62 * 63 .|....... * 6n.
nR

b) The top of temple was sighted from two stations A and B at very different level. The

observed vertical angle from A and B to top of temple 'P' were 30o36' and 20o12'
respectively. The vertical angle B to A to a vane at 1.5 m above the foot of the vane
was 4o15'. The height of instrument at A and B were I .47 m and 1.42 m. The distance
between two instument station was 1 12 m. RL of B was 1280.00 m. Find the RL of
the top of the temple. Also apply the correction for refraction and curveturate.

5. Write short notes on: (any four)

a) Working principle and components of GPS
b) Importance and uses of photogrammetry
c) Application of remote sensing in Civil Engineering
d) Features, importance and uses of Total Station
e) Component and subsystem of GIS and its application

d. {€ i.

t6l

ll0I

t8I

t8I

t6l

t10I

t8I

fax4l

t8l

Exam. Neu ll:rcli (2066 ct l.atu'llatch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part il/II Time 3 hrs.

Line AI t BC CD DE EA
Lensth (m) 230.50 250.20 210.80 240.30 265.40
Bearing N 360, .s',E s 92049'E s 10"15'E ? ,l

Instrument
Station

Sighted
to

Bearing
Zenith
angle

Sta.ffreadings
(m)

Subtense
bar heieht

R A 345000' 96"30', 0.650, 1.250,1.850 x
R B 225"00', 85000' x 1.180 (m)
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Subject: - Surveying II (CEs54)

r' Candidates are required to give their answers in their ovrn words as far as practicable.
{ Attempt Allquestions.
{ Thefigures inthe margin tndicate Full Matk.
/ Assume suitable data if necessory,

1. a) Write the field measurements required in theodolite traversing and explain closed and
opentraverses. [4+41

b) Balance the following coordinates and compute the total coordinates for a link
traverse XABCY using Bowditch's rule. The given coordinates of X and Y are
(1877.51 rnN, 1290.20 mE) and (1626.50 mN, 1578.87 mE) respectively. If
permissible closing error is 1:500, justify your assessment. Other observed data are as
follows: t8l

Lines XA AB BC CY
Lenelh (m) 120.00 I 11.s0 132.40 97.60

Bearing 135000' I 19"30', 175"00', 77"30',

2. a) The following obsenration were made with a tacheometer.. The staffwas held vertical
(constants are 100 and 0).

Inst. St StaffSt Bearine Vertical angle Staff Readines

R
P 1000 +8020, 2.60 1.85 1.10

o 2000 -2030' 2.50 1.91 1.32

Find the gradient between P and Q.

b) Explain the method of trigonometical levelling to determine the elevation of
inaccessible object when the instrument stations and the object are in different vertical
plane.

3. a) Explain about the characteristics of contour lines with clear supporting sketches.

b) Explain any one method of analytical resection.

4. a) Prepare atable gving all necessary data for setting out a verticalcurve.

In a road alignment a grade of 4.5o/o followed by +3.5Yo, R.L. of I.P. : 1000 m
chainage of IP = 1500 m connect the two grade by a parabolic curve 200 m long. Take
peg interval :20 m.

b) Determine the expression for the scale of venical photograph.

5. Write short notes on: (any two)

a) Write the working principle of GPS, its components and.uses.

b) Working principle of total station, its importance and uses in surveying and mapping.

c) Write the components of GIS. 
***

t8l

t8l

t8l

t8l

t10I

t6I

t8I

t8l

t8I

t
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Subject: - Surveying 1l (CEs57)

{ Candidates are required to give'their answers irttheir own words as far as practicable.
/ Attempt All questtons.
r' The Jigures in the margin indicate Full Marles.
{ Assume suitable data if necessary.

l. alExplain in brief field procedure of traprse survey between two known stations.

b) Below givgn table lists measwed angles to the right for the traverse. The bearingsv A-X and E-Y have known value of 139o05'45" and 8620'47" respectively. Adjust
this traverse for departure and latitude misclosure.

Status Leneth Measured angle
A 283050'10"

1045.50
B 25617',18"

1007.38
C 98"12',41"

897.81
D 103030'34"

2. aY lnwhat situation reciprocal trigonometrically levelling is conducted? Derive a relation
for determing the reduced level of a hill top when two instrurnent stations and target
point are at different vertical plane.

I A 2 m{ong subtense bm was placed-above station--B-an4t}re angle subtended-+t
station A was read as 02"40'20". Intermediate level information was later recorded
using a theodolite with tachemetric constants 100 and 0 at station C and the staffwas
held vertical. The flollowing data were recorded on to stations A and B.

Inst stn Sishted to Horizontal circle vertical angle Staff readines (m)

C A 00"00'00' ) -05010'00" t .459. 1 .649.. I .839
hi = 1.55 m B 80"24',20" +10023'30" -.1.235. -

Find the difference in elevation and distance between A and B, the horizontal angle ACB
was 60o0,00', )i'th,t,

al )Ntatis mean by contour interpolation? Which method do you suggest for contour
" interpolation in large volume of work and how would you applied it?

b) A, B and Qare stations in a location survey. The computed sides of the
riangle Affi m, BC = 1442 m and CA : 1960 m. A station '0' is
established outside its position is to be determined by resection on A,

45o30' and 52"1 5' respectively. Determine

t6I

t

tl0I

tl0I

ll0l
t6l

t6I
f'
:

3

t6l

*L 't
'l

'.\L o CI

4.
")'

D

11 Wittr the help of neat sketch describe

ffexphin in brief GPS field procedure.

tangents. The maximum
are to be introduced

and circular curve

on a vertical photograph.
fa'

b) A road curve of 180 m be set out to
of this part of the 13.2mlsec.

each end of the curve. Find a of
the value of first two ofeach

and advantages of satellite imagery.
!F**

ll0l
t6l

tsI

tsIa>
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'/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt 4ll questions.
./ The/igures in the margin indicate Full Marks.y' Assume suitable data if necessary.

l. a) For a closed traverse ABCDA, compute the missing data.

Line Lensth(m) Bearing
AB
BC
CD
DA

100.00
60s.00
95.00
?

N 450 30', W
N 50 30',E
N 880 20',E
?

b) What are closed and open traverse? Explain consecutive and independent co-ordinates
with examples.

2. a) The following readings were taken by a tacheometer with the itaffheld vertical. The
tacheometer is fitted with an anallactic lens and the multiplying constant is 100. find
out the horizontal distance from A to B and gradient of AB.

Instrument station StaffStation Vertical ansle Staffreadines Remarks

A

BM

B

4"30',

+1000'

1.100, 1.153,2.060
l:

0.992,1.105, 1.188

RL ofBM
=970.00m

Derive an expression to find the RL of an inaccessible object when the instrument and
the object are not in the same vertical plane.

What are the methods of contouring? Explain briefly. Write the uses of contour maps.

What is analytical resection? Derive an expression to find the co-ordinates of
unknown points by observations to three known points.

Calculate the RLs of pegs on a vertical curve connecting two grades of +0.5yo and -
0.7% at the point of intersection. The chainage and RL of intersection point are 500m
and 350.750m respectively. The rate of change of grade is 0.1% per 30m.

Find the elements of simple circular curve.

Define: (i) Tilted photograph (ii) Side overlap (iii) Principal point (iv) Flying height

What is GPS? Write the components and working principle of GPS.

Explain the working principle of total station. Write its importance and uses in
surveying and mapping.

rl.rt *

t8t

tl0l

t6I

t8l

E

t8I

t

r)
b)

3. a)

b)

4- a)

b)

c)

5. a)

b)

t8l

t8l

t8I

t4l

L4l

t8I

It
tfrd+,i 

-
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II
./ Candidates are required to give their answers in their own words as far as piacticable.
/ Attemot All auestions. . .

/' Thefigures tn th,e margin indicate Full Marks.
/ Assume suitable data if necessary.

1, a) What are closed and open kaverses? Explain transit rule for balancing the traverse.

b) Balance the coordinates of a link tiaverse XABCY using Bowditch's rule. The
coordinates of stations X and Y are (1162.5-10N,775.250F) and (10-43.610N,' 1043.610E) respectively and permissible closing error is 1:500. bther observed data
are given below:

Lines XA AB. BC CY
Leneth (m) 120.00 111.50 t32.40 97.6A
Bearings 135000' 1 19030' 175000' 77"30',

U]

tel

U1

tel

f-

l
:.

':

' l'
i::t

,+

n'
,.:

1t

rl
. :ii
,:.*

ii!
'1J

irl'

',;i*;,e,
.,s
's

,.#

.'$.E
*.,:.
ii;
'{:

:

i

i

;i
^r:.

':1
.:r,

:

i_.

2: a) What is contour gradient? Write characteristics of contours wiA suitaUte sketches.

b) The following observations were taken from the traverse station A and B. The staff
was held vertical. The tachometer is frtted with anallactic lens. Multiplicative
constant: 100.

Traverse
station

H.I. (m) Staff Station Bearing Vertical angle Staffreading

A
B

1.50
1.53

C
D

15" i 4',

34001 8',

+809',

+2"3',
2.60 r.85 Lio
2.50 1.91 1.32

Independent coordinates ofA is (800, 1800)

Compute the length and bearing of CD.

3. ' a). -What is degree of curve? Dedcribe the elements of simple circularcurve.
i

b) Design a composite curve with the following data: Deflection angle: 60", Ma,rimum
speed of vehicle : 40hnr/tr, centrifugal ratio = 1/8, rate of change of radial
acceleration = 0.30m/sec3, chainage of IP: 1150m. Also calculate the settingout data
of circular curve by Rankine's method. Take peg interval : 20m.

4 a) What is GPS? Write about the principles of GPS and its\'components and applications.

b) Explain any one method of analytical resection to calculate'the position of instntment
station.

a) Componants of GIS and applications oiGIS in Civil,engineering

UI

lel

tel

t7l

[8x2,]

b)
c)

'Features of total station,and it's operations
Remote sensing and it's,apprt.uttorr 

***
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./ Candidates are required to grve their answers in their os.n words as far as practicable.
t' Attempt any -Five questions.
'/ The jieures in the margin indicate FutI Marks.
-/ ,qssutne sutraoLe daru tf ruecessarl/.

a) V,'hat are the fieiri rneasurements necessary in theodolite traversing? Explain Bowciitch's;ule
tbr baiancing the traverse.

b) Lq a iour si,led cioseci tra./erse ABCDA, the follov,.ing informations are siven:

Side
Length

(m)
Det-lection

angle Bearing
Coordinates

Remarks
Nor*thins Easting

AB 160
,)

s 40"00'w ,)

BC 340 116"00',(L) ,) 26s00 ?2400
CD .210 ' 60"00'(L) ,)

?
,)

DA ? ? ? ? ?

Finri the missing data. ,

Describe the.working,principle of subtense bar. DErive':an:dxpression to find the horizontal
distance and height difference betrveen the inskument station and staff point in the case of
fixed hair method, line of sight is iqclined and staff held vertica{.

A tachometer is placed at a station A and readings on a stafi held dpon a B.M. of
R.L.: i000.00 and statio;r B are 0.640, 2.200,3.760 and 0.010, 2.120.4.230 respecdvely.
The angl6 of depression of the telescope in the firsr case is -6"19' and in the second case

-1o42'. Find the horizontai distance from A to B and R.L. of the station B. (Constants'are
100 and 0.3)

Describe the principle characteristics of contour lines with supporting sketches and uses oi
contotn rnap.

54

r6l

[10]

2. a) .:

i7l

tel

l8l

b)

tiill station'P was sighted from two stations A and B a! a different levei and at the.b) Thetopofai
same vertical plane with the target. The zenith angle from A to P and B to P were'59o15' and

69o45'respectively. The zenith angle from A to B to a vane 1.5m above the foot of tLe vane

rvas 105'30'. If the height of instrument of A and B were 1.45m and 1.35m respectively and
distance between A and B was 150m, and RL of B was I20.00m. Find the RL of hill station

i&l(if target is 3.5m above the ground).

4. a) Derive the expression of the three point analyical resection- t8]

b) Two tangents which deflect at an angle of 37"46' are to be connected by a circular curve of
2000m radius rvith''a transition curv'e at either end. The chainage of the point of intersection is
(3,136+26) chains. Find the chainages of the beginning and end of the thret curves and drari'a
table of the deflection angles for chords of 15m for each transition curve. Assume velocity =

- 160 km/hr, rate of change of radiai acceleration : 0.3m/secr, chain used was 30m length.

a) Define vertical au'd horizontal control. Describe the process of measurement of velocity and
flow oi stream.

.-b) A down grade of 3.5% is followed by an upgrade of 4.5o/o. The reduced level and chainage of
' IP are 900.00m and 2450,00m respectively. A vertical parabolic curve 180m long is to be

introduced to connectthe tws grades. The pegs are to-be-fixed-ats20m:intervais. Calculate the
RLS of curve points including lowest point

V"rite short notes on: (any two)
a) Giobal Positioning System
b) Photogrammetry its limitation and uses
c) Location of sounding pcint in hydro.graphic sunre;; ,

d) Setting out verlical curye

v -'' 3. a)

t8l

t8l

=,

6

t8l

l8x2l
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their ansrvers in their own words as far as practicable.
'/ Anempt any Five c|uestions.
/ Thefigures tilte margin indicate Full Marks.
,/ Assume suitable data if necessary.

1. a) What is traverse? Explain in brief about traverse computation process.

b) Given the following latin-rdes and departures of traverse ABCDEA, the bearings of
AB and EA having been omitted.

Line Latitude (m) Departure (m) Lensth (m)
AB 1970
BC +841-11 +336.7t
CD +877.18 -311.74
DE -700.60 127.88
EA 1181

Determine the bearings of AB.and EA.

2. a) What is the use of subtense bar? Write the working principles of subtense bar.

b) Discuss importance of trigonometrical levelling. Derive an expression to find the R.L.
of an inaccessible object when the instrument stations are in the different vertical
.ry.lane.

3. a) ':Discuss about the principal characteristics of contour iines with supporting neat

,Bketches.

b) follow-ing observations were made on a verticatly held staff with a tacheometer
ffed anallactic lens having mu\tiplyrng constant of 100.

ealculate the distance AB and RLs of A'and B.'Find the:gradient of the line AB.

b) A down grade of 4.5o/o is followed by an upgrade of 3.5Yo. The reduced level and
chainage of the poirit of intersection level and chainage of the point of intersection are

900.00rn and 450.0Om respectiveiy. A vertical parabolic curve 18Om long is to be
introduced to connect the two ,erades. The pegs are to be fixed at 20m intervals.
Calculate inclu<iing lowest point also.

5. 4 Describe about the setting out techniques of right hand side composite curve.

b) Two straights AB anri BC intersect at the chainage (1+400) kilometer, the defl.ection
angle being 40"00'. It is proposed to layout a circular curve of 40Om radius with a
cubic parabola of 90m leag1h at each end. Peg intervals for circuiar and ransition
curve re 20m and 30m respectively. Calculate tangential angles for first two points on
trarisition cun'e, deflection angles for turo points on the circuiar curv-e anC ch?inage ai
the begrnning and at the end of this composite curye.

6. \Vrite short notes on any two:
a) Global positioning system (GPS) b) Location of sounding points
c) Remote sensing and its application

'/ Candidates are required to give

t6l

[10]

l6l

li0l

t6l

[10]

t8l

I8l

l6l

Ii0]
i8x2l

i

-1

I Ileight of
I Instrument

fnstrument
' Station'

Staff
Station

Bearing Zenith
1l\nsle

Hair
. 'Readine

Remartr<s

o A
,B

30e30'

75030',

8503o',

1010 15',

1,155, 1-755,2.355
'1.250, 2.000,2.750

RL of
0:450.80m
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/ Candidates are required to give their answers in
'/ Attempt any ru.questions.{ Thefigures in the margin indtcate Full Marks.
,/ Assume suitable data if necessary.

as practicable.

i. a) What are closed and open traverses? Explain
traverse.

rule for balancing the

b) The following data refers to a traverse ABCDE. Determine the bearings of the sides
BC and CD.

Line Length in (m) Bearing
AB 306.00 164000'
BC 432.00 ?

CD 324.00 ?

DE 302.40 328"00',

EA 629.43 269"06',

Write working principle of a subtense bar. IIow precisidn can be increased by using
substence bar for computed distance.

The followiirg observations were taken in a tacheometric survey from a station A of
R.L. 1086.550, the height of instnrment being 1.385m.

U)

tel

,1

! {"}
F'r'

2.-a)

_b)
17)

iel

17l

17)

tel

t6l

I
I

tel

3. a)

b)

The instrument is fitted with an anallactic lens and the multiplying constant is 100.

Determine the R.L. of B and C and the gradient of the line BC.

Write characteristics of contoursand illustrate with suitable sketches,

Explain the method of determining the R.L. of an in accessible object when the

instrument stations and object are in different vertical plane.

What is degree of curve? Find the elements of a composite curve including sketch.

Two tangents intersect at chainages 1190m, the deflection angle being 36o. Calculate
all the necessary data for setting out a currye with a radius of 300m, by deflection
angle method. Take peg interval of 30m. Also provide check to support the
calculation during setting out.

Derive the expression that the tangential angle for points on the circular curye is equal

to 1718.87xClR and also express about the deflection angles for laying out of circular
curye.

4. a)

5. a)

b)

b) A 2% down gradient meets a 3Y, tp gradient at a chainage of 2600m, the RL of the

point of intersection being 1200.00m. A vertical parabolic curve is to be setout to

connect two grades with pegs at 20m interval. The rate of change of grade is 0.5% per

20m chain. Tabulate the chainages and RLS of the station pep inctuding lowest point

onthe curye. [10]

6. Write short notes on (any two): [8x2]
a) Analytical resection' b) Under water mapping c) Global Positioning System (GPSI '"'''

' - .._- .,,;,, r: ;:;k.-.;1.,51.5;,1;ii,,[,,i,i'i r",,:r

Exam. ResularlBack
Level BE E'uIlMarla 80

Programme BCE Pass Marks 32

Year / Part tr/tr Time 3 hrs.

lnstrument
Station

Height of
lnstr,ument

Staff
Station

Bearing Zenithol Stadia Reading

A 1.385
B 1 8000' 71o30' 1 1.820,2.345
C 1270', 96000' 1.010, 1.790,2.570
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r' Candidates are required to give their answers in their own words.as far as practicable.

t #T;# ?f,ff'#,r" indicate Fuu Marks.
{ Necasary log<cale and'sbryk graph paperc are pmvided
{ Assune suitable data drccessary-

l. E:rplain briefly the different Civil engineering and infrastructure developane,ut problem

121related to soils.

2. Sandy soil in a borrow pit has unit weight of solids as 25.8 lll/m3, water content equal to
1l% and bulk.unit weight equal to 16.4 H{/#. How many cubic meter of compacted fill
could be constucted of 3500 m'of sand excavated frop borrow pig if required value of
porosity in the compacted fiU is 30%. Also calculate the change in degree of saturation. t8I

3. What is ihe purpose of classiSing soils? What are the basic requirements of a soil
classification? Draw the plasticity chart incorporate in Indian standard soil classification
system and grve group symbols of various regions in the chart. [1+2+5]

4. Describe the types of possible soil structures. t4I

5. What are the factors affecting compaction? How will you confiol the compaction in the
field? L2+41

6. Obtaio the expression for the critical hydraulic gradient necessary for a quick condition to
develop by using effective stress approach. Why is there more likelihood of quick
condition in sands than in clay? For a field pumping tesq a well was sunk tbrough a
horizontal shatum of sand 14.5 m thick and underline by a clay stratum. Two observation
wells were sunk at horizontal distances of 16 m and 34 rn respectively from the pumping
well. The initial position of the water table was 2.2 m below grotmd level. At a steady
state pumpiug rate of 925 literVminute, the drawdowns in the observation wells were
found to & 2.45 m and 1.20 m respectively. Calculate the coefficient of pemreability of
the sand. [3+1+6]

7. What is unconfined flow in seepage flow? Show the process of calculation of uplift force
at base of concrete dam due to seepage flow between dam and impervious layer using
flow net. t2+61

8. A water ank is supported by a ring foundation having outer diameter of l0 m and inner
diameter of 7.5 m. The ring foundation transmits *ifonn load intensity of 160 klrl/#.
Compute the vertical shess induced at depthof 4 m, below the center of ring foundation. tSl

t., r
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9. What is the governing differential equation in one dimensional consolidationtheory?

The results of a labpratory consolidation test on a clay mmple arc given below:

47.88 1.10s

95.76 1.080

r9t.-52 0.98s

383.04 0.850

.766.ffi . 0.731

i.Draw an eJog p plot.

ii.Detennine the pre-consolidation pressure (pg).

iii Find the compression index (c.).

(Provide log scale graph paper)

[3+3+4]

10. Two identical soil specimen were tested in a hiaxial apparatus. First qpecimen failed at a
deviator sffess of 770 kN/m' when the cell pressure was 2000 kt'{/m'. Second specimen
failed at a deviator stress of 1370 H\i/m2 under a cell pressure of 400 klrl/#. Determine
tlre value of c and Q analytic^ally. If the same soil is tested in a direct shear apparahs with
a normal stress of 600 kl.[/ma estimate the shear stess at failure. [10]

11. What tlpes of slope failures are common in soils? What factors provoke slope failure?
What methods of analysis are used to estimate the factor of safety of a slope? [1+2+3]
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1. In what way does the knowledge of soil.mechanics help in civil engineering practice? 121

2- A project engineer receives a laboratory report with tests performed on cental material
. testing laboratory, IOE, Pulchowk. The engineer su$pects that one of the measurementsis

in error. Are lhe engineers suspicions correct? If'so, rvhich one of these values is wrong
and what sh.guld be iB correct value? 18]

.. :, ,

T = unit weight of sarnple = 18.4 kN/m3

Ys 
:,!$i[#Qlght of solids :26.1 kN /m3

w: water content = 40oh
e = voids ratio = 1.12

S = degiee ofsaturation:95o/o

3. Cornpare the Plasticity chart provided to classify fine grained soil in USCS, ISSCS and
BSCS. t8l

4. What is the effect of increased surface area on the properties of soils? Illustrate by
schematic diagrams how the clay minerals Kaolinite, Illite and Montmorillonite are

formed. [1+3]

5. An embankment for a highway 30 m wide and 1.5 m compacted thickness is to be
constructed from a sandy soil trucked from a bqrr.oru pit. The water content of the sandy

. soil in the borrow pit is 15% and its void ratib is 0.69. The specification requires the
' embankment be compacted to a dry unit weight ofl8 KN/m3. Detetmine for I km length

of embankmenrthe following: 12+2+21

i) fie weight of sandy soil from the bonow pit required to construct the embankment
ii) The number of 10 mr truck loads of sandy soil required for the construction
iii) The degree of saturation of the sandy soil in -situ

6. Determine: tlte:effective stress at 2m, 4m, 6m 8m and lOm in a soil mass having

Tsar = 
2t k}tr/ml. Water table is 2 m below ground surface. Above water table there is

capillary rise up tb giound surface. Alsq draw total skess diagram up to,10.00m. tl0:l

7, What is a flow net? Describe its properties and uses. Prove that the discharge through an

r by, q: K*h*(Ndhld)'l t1+2+51
K: coefficient of permeability
h = head
Nf : number of flow channels
Nd: Number of equipotential drops

.. .,,

ti
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i
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8. An elevated stucture with a total wdight of 10,000 KN is supported on a tower with 4
legs. The legs rest on piers located at the comers bf a square 6 m on a side. What is the.

vertical skess incrernent due to this loading at point 7 m beneath the center of the
structure?

9. A building is constructed in site having 4 m thick clay layer. The effective stress in mid of
clay layer is 60 KN/mi. The oedometer test analysis gives preconsolidation presswe of
clay is 100 KN/m', coefficient of compression 0.32, coefficient of recomprerssion 0.12
and intial void ratio 0.27. Calculate the settlement due to consolidation if
D Building increase 30 KN/m'z stress at mid of clay layer
ii) Building increase 80 KN/m2 stress at mid of clqy layer

t8I

[s+5]

10. Draw a typical stress-strain and volume change characteristics curves for loose sands and
dense sands from consolidated drained test. An unconfined compression test was canied
out on a saturated clay sample. The maxim,'m load the clay sustained was 127 N and the
vertical displacement was 0.8 mm. The size of the sample was 38 mp diameter and
76mm long. Deteimine the undrained shear shength. Draw Mohr's circle of stress for the
test and locate undrained shear shengtlr (c). [3+7]

I I . Define factot,9f safety. How can you talculate the factor of safety in C-$ analysis? [ 1 +5]
. ***
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- Soil Mechanics

/ Candidates are required to give their answers in their own words as far as practicable.
{ Auempt All questions.
/ Thefigures in the margin indicate Full Marls.
{ Assume suitable data if necessary.

l. Compare the soil classification criteria for fine soil in Indian standard soil classification

t8Isystem and unified soil classification system.

2. The following results refer to the liquid Iimit test. t8l
No. ofblow 33 23 18 il
Water content f/o) 41.5- 49.s 5r.s 55.6

The plastic limit form two tests wereZ3o/o and24% respectively. Determine the plasticity
index and toughness index for the soil. ,

3. List the types of soil depending on its fomration. Describe the possible soil structures in
nattnal soil mass. 12+41

4- What is the effect of compaction on the engineering properties of the soil? How would
you decide whether the soil should be compacted the dry of the optimum or the wet of
optimum? . [6]

5. For the subsoil conditions as shown in figure below, plot the total, neutral and effective
stress disfribution up to the bottom of the clay layer. tl0l

GS

Sand S' = 307o G:2.67
e=0.6

3m

-t -
Capilary rise

Sdturated
.t- \-z

lm

4mClay Tsat:20 ft$i/m3

6. Derive an equation for topmost flow line in case of a homogeneous earth dam. t8]

7. A rectangular area4 m x 2 m is unifbrmty loaded with a load intensity of 100 KN/m2 at a
ground surface. Determine the vertical pressure at a depth 3 m below a poini within the
loaded area I m away from the short edge and 0.5 m away from the long edge. Use
equivalent point load rnethod. t8I



(

8. A 25 mm thick clay sample was used in oedometer consolidation test. During test it takes

one month for 50% consolidation. If same clay of 5 m thick is in between rock layer and

sand layer in site. Calculate the time required for 90Yo consolidation in site ader
construction of building in site. 

:

9- A consolidated undrained test was conducted on a clay specimen and the following result
were obtained

Cell oressure KN/m1 200 400 600
Deviator stress (KN/m') 118 244 352
Pore water pressure at failure (KN/m') 110 220 320

Detbrmine the shear strength parameter with respect to effective stress.

10. An embankment is to be made from a soil with Cu : 20 kN/m2, 0u : 20o and
y : 20 kl.l/m'z. If a factor of safety of I .5 with respect to shear strength is required for the
embanlonent slope, determine the limiting height of the slope, if built at a slope angle of
25".

lt0l

tl0l

l6I
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Define Soil Mechanics and write its importance. What type of Geo-technical
problems may oqpur in Civil Engineering and Infrastructure Development, describe in
brief. t2+3+37

A clay sample, containing its natural moisture content, weighs 0.333 N. The specific
gravity of solids of this soil is 2.70. After oven-drying, the soil sample weighs 0.2025
N. The volume of the^ moist sample, before oven-drying, found by displacement of
mercury is 24.30 cm'. Determine the moisture content, void ratio and degree of
saturation of the soil. t8l
What is compaction? Explain the salient features of modified AASHTO compaction

u+2+51test. How will you control the compaction in the field?

A permeameter of diameter 82.5 mm contains a column of fine sand 460 mm long.
When water flows through it under constant head at arcte of 191 ml/min, the loss of
head between two points 250 mm apart is 380 mm. Calculate coefficient of
permeability. If falling head test is made on same sample using a stand pipe of
diameter 30 mm, in what time the water level in stand pipe will fall from 1560 mm to
1060 mm? L4+41

Define phreatic line and write down the procedure to construct pheratic line on any
Earthen Darn with neat sketch. t8l
A point load of 140 kN is applied at the ground surface. Construct a pressure bulb
when the sffess imposed becomes 20Yo of the applied load. t8]

Define shear shength of soil. Using the result of triaxial test, derive the relation for
major principle stress (o1) in terms of minor principle stress (o3) and shear strength
parameters (i.e. c and q). t8I

An open layer of clay 4 m thick is subjected to loading that increases the average
effective vertical stress from 185 kPa to 310 kPa. Given my : 0.00025 m'lI(N,
Cu:0.75 #lyea4determine t8l

l. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

r)_ t},S total
ii) the settlement at the end of 1 year,
iii) the time in days for 50oZ consolidation,
iv) the time in days for 25 mm of settlement to occur

Draw the void ratio effective stress diagram and define coefficient of compressibility
and compression Index. Define Normally Consolidated and Over Consolidated Clay. [3+2+3]

An infinite slope has an inclination of 26o with the horizontal. It is underlain by a firm
cohesive soil having Gs = 2.72 and e : 0.52. There is a thin weak layer 6 m below and

parallel to the slope (c' -- 251<Pa,0' : 16"). Compute the factors of safety when (i) the
slope is dry, and (ii) ground water flows parallel to the slope at the slope level. t8]

***
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V a) Define soil and soil mechanics. Also define flow index and toughness index of soil.

b) A sample of soil with liquid limit of 72.8% was found to have a liquidity index of
1.21 and water content of 81.3%. What are its plastic limit and plasticity index?

[2+21

t6l

t8I)
v

?y

b

A sample of inorgahic soil has thb folluwing g;rain size characteristics.

Size (mm) Percent passing jl
0.075 (No.200) '55

The liquid limit is 50% and plastic limit 40%.

Classifu the soil according to the AA$HTO classification system. .i' t 'li. .J

What are soil structure and fabrics? Explain electrical charges on clay minerals. ..'

Enlist the reasons for the maximum dry density obtained in field not being equal td that
obtained in the laboratory. Also prove tlat the lne*gy'5p-plied in the modifiid iroctor test
is 4.56 times greater than that of the standard proctor test.

a) Mention the effect ofthe seepage flow on the effective stress. i

A tdbe -well is driven in a confined aquifer of 24 m'thick. The aquifer is met 25 m
below ground level. The static water table is 15 m below ground level. The discharge
of tube well is found to be 6000 mllday when the draw do"e in the well is 12.25 m.

a

t4]

14+27

t4I

12+61

t4I

t6l

t5l

tsl

L2+tl

t3l

P

Find the
m. Take

diameter of the tube well when the radius of the circle of influence @) is 300
the permeabillty 24.5 yrlday.

0 Derive an equation for topmost flow line in case of a homogeneous earth dam with
horizontal filtEr at the base.

7. What is significant depth? Draw the stress contour for the significant depth for a single
concentrated load of 1000 kI.{ acting at the ground surface.

!/ O Explain the factors that affect the degree of consolidation.

b) A stratum of clay is 2 m thick and has an initial overburden pressure of 50 KN/m2 at

its middle. Determine t}re final settlement due to an incre* in pressure of 40 KJrl/m2
at the middle of the clay layer. The clay is over consolidated, with apre-consolidation
pressure of 75 KN/mr. The values of the coeffrcients of recompression and
compression index are 0.05 and 0.25 respectively. Take the initial void ratio as 1.40.

9. a) Explain Mohr Coulomb failure criterion. State major principle plane, intenrlediate- plane and minor principle plane. ' ,

,b) 
''Explain with figure the procedure of triaxial shear tlst.

10. a) Explain the various types of factor of safety related in stability of slope. Write
differences between finite and infrnite slope.

b) Explain friction circle method of stability of slope.
,f,f rF

t6l

t8l
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1. a) Explain the types of problems that geotechnical engineer faces. What are the types of
clay minerals of engineering interest?

b) The following results refer to the liquid limit test

[2+41

t8l

No of blows 33 23 18 1l
Water content (%) 41.5 49.5 51.5 55.6

The plastic limit from two tests were 23o/o and 24Yo respectively. Determine the
plasticity index and toughness index for the soil.

2. How do you identiff the fine grain soil in the field? Explain the process of the
classification of the fine soil with the help of plasticity chart. 14+41

3. a) What is difference between compaction and consolidation? t3]

b) How will engineering properties of soil be improved by compaction. t3I

4. State quick sand condition. A sand deposit consists of two layers the top layer is 3 m thick
(p=1800 kg/*) and the bottom layer is 3.5 m thick (psat = 2500 ke/*). The water table
1s at a depth of 4 m from the surface and zone of capillary saturatiron is I m above'tlro
water table. Draw the diagram showing the variation of total sfiess, neutral stress and

[2+8]effective stress.

5. State the flow net in a non-homogeneous soil mass. Prove that the stream function
satisfies the laplace equation. Explain the protective filters for prevention of erosion. 12+4+21

6. a) Mention the process of the drawing the pressure bulb. t4I

b) A stip footing of width 2 m carries a load of 400 KN/m. Calculate the maximum
sffess at a depth of 5 m below the center line of the footing. Compare the results with
2:1 distributionmethod. 12+21

7. Drive the general equation for the calculation of settlement from one-dimensional
primary consolidation. How can you differentiate log time method with square root of
time method? [6+4J

8. a) State the Mohr failure theory and derive the Mohr Coulomb equation. t4I

b) In a CD test, a specimen of saturated sand fails under an additional stress of 250
KN/# when the cell pressure was 100 KN/#. Draw the Mohr circle and determine: t6l

i) Angle of shearing resistance
ii) Inclination of failure plane with the horizontal
iii) Values of shear and normal stress on the Failure plane.

g. A granular soil has \at: 19 KN/m3, 0=35". A slope has to be made of this material. If a
factor of safety of 1.30 is needed against the failure, determine the safe angle of the slope. t6]

i) When the slope is dry
ii) If the seepage occurs at and parallel to the surface of the slope

***
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1. a) What is soil fabric? Why are the space bbtrveen mineral particles important for

geotechnical engineers and what is it called?

b) The results of a particle size analysis are shown in the table below:

Sieve size. (mm) 63 37.5 t9 13.2 9.5 6.7 4.75 2.36 1.18 0.5 0.212 0.075

Mass retained. (e) 0 26 28 l8 20 49 50 137 46 3l 34 30

The total mass wirs 4699. Plot the particle size distribution curye and determine the
coefficient of uniformity, coefficient of curvature and soil description as per BSCS
andAASHTO.

What are different tlpes of soil stucture which can occur in nature? Describe in brief.

The moisture content of a specimen of a clay is 22Yo. The specific gravity of solid is
2.7A. (i) PIot the variation of void ratio with degree of saturation and calculate the
void ratio and wet densities at 50Yo saturation. (ii) A sample of this soil with initial
degree of saturation of 50% is isotropically compressed to achieve a void ratio of
0.55. Calculate the volume change in terms of percentage of the initial volume. How
much of this volume change is due to the outward flow of water from the sample?

How would you check whether the desired compaction is achieved in the field?

For the subsoil conditions shown in figure below draw the total, neutal and effective
shess diagram up to a depth of 8m. Neglect capilary' flow.

e ={.6
s:40o/o

Gr=2.65

t8l

t4l

l4l

l8l

t6I

ll0I

2. a)

b)

3. a)

b)

4. a)

b)

0

-3
-5

I
I

- sand.d

1
clay

What are the basic assumptions in Boussinesq's theory of stress distibution in soils?
Determine vertical pressure distribrrtion on a horizontal plane at given depth below'
the ground surface due to point load applied at the ground surface. I8I

A flow net for seepagg under the sheet piling is shown in figure below. Estimate
approximately the quantity of seepage in cum/day/m lengttr of the piling, if the
permeability of the sand is 5xl0-3cm/s. If the saturated unit weight of sand is
l9lt[/mr, what is the factor of s*?ety agains piping in front of the piles. t8]

3 ffi
U.



I

4.5m

Sheetpile DATITM
D

0.25

3.0m m

Sand stratrm

l

I

G

5. Why do we need to carry out consolidation tests, how are they conducted, and what
parameters are deduced from the test results? What factors determine the consolidation
settlement of soils? How are timg of settl€Nne,nt and consolidation settlement calculated?

6. What are the.differences betrreen drained and undrained shear strengths? Under what
conditions'should the drained shear shength or the undrained shear rtrnigtt pr**eters be

used? What laboratory and field tests are used to determine shear strength? What are the
differences among the results of various laboratory and field tests?

7. Explain the factors that can cause the failure of the slope. Explain the different types of
'slope failure.

t**

[10]

t81

[3+31

I

I

I

l
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I- a)

b)

Define the term 'soil' and 'soil mechanics'. Write down its importance. L21

A sample of clay was coated with paraffin wax and its mass, including the mass of
wax was found to be 697.5gm. The sample was immersed in water and the volurne of
the waterdisplaced was found to be 355 ml. The mass of the sample without wax wzrs

690.0 gra and the water content representative qpecimen was 18%. Determine the
bulk density, dry density, void ratio and thq degree of saturation. The specific gravity
of the solids wasZ.1A and that of wax was 0.89- t8l
Differentiate the standard and modified proctor test. Explain the role of water in the
compaction. {4+27

26D

i8I

141

ts

J-

.

b) A frne sand deposit is loce.ted-betrvr:.n tlle ground surface to a depth of l0in. The soilu has an average void ratio of 0.70 and specific gravity of solids of 2.65. The water
table is found at a depth of 4m belorv the ground level. Above the water table the
degree of saturation of sand is 55%. Determine the total stress, pore water.pressure
and effective s[ess at a depth of 8 m belorv the gound surf;ace. Calculate also the
change in the effective stress if the soil gets saturated up to a height of Im above &e
watertable due to capillary action. [5+5J

3. Jy How can the soil be classified by the textural soil classification system? Explain it
with neat diagrams.

$) Wt ut are the various minearls in the clay soil? Describe them.
t'

I

l

:

.:
:

i

4- jf Describe the properties of flow nets. Explain the process of flow net construction in
an earttlen dam. [3+5]

_w An elevated shucture with a total vveight of 10,000lli is zupported on a tower with 4
legs. The legs rest on piers located at the corners of a square 6 m on a side. What is
the vertical stress increment due to this Ioading at a point 7 m beneath the centre of
the structure.

5- g)zDiscuss Terzahi's theory of consolidation, stating theYarious assumption and their
validity.

b)4alcutate the final settlement of the clay layer shown in figrue due to an increase of\'/ 
pressure of 30 k},Ilm2 at rnid-height of the layer. Take y,, = I0kN/m3.

t8I

i4l

t5l



i:':,,.

i

Sand r, = 20k3{/m3

A

4m

_cc;=o.lz 2.5
clay
rc

a

l8kl.[/m3 :1.3

6. f Wtrat is Mohr's strength theory for soils? Sketch typical strength envelops for aclean
sand. t4l

b) A series of direct shear test was conducted on a soil, each test carried out till the
sample failed. The following results were obtained. 161

t5l

Sarnple no. Normal stess 0<I,l/m2) Shear skess ltl/m2

I

2

J

l5

30

45

I8

25

32

Determine the cohesion intercept and the angle of shearing resistance.

7. What are the assumption that are generally made in the analysis of slopes? Discuss briefly
their validity

I

I

,,1

:I
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1. a) Thesaturatedunitweight,ysatof asoilis l9.5KN/mr andthespecificgravityof soil
solils is 2.65. lO+2)

i) Derive an expression fo176 in terms of yr.,, T,, and Gs.

. ii) Using the eipression derive in part (i) determine the dry unit weight of the soil.

b) A l000cc container was. filled with sand in its loosest possible staie and the densest
- possible state. The dry weights of san'd occupying the container space werg 1520gm'-..,

and 1830gm, respectively.'The sand in-situ has a void'ratio of 0.64. If the specific
gravity of the sand particles is'2.65, determine the limiting void ratio and relative
density in-situ. t8l

2. a) Defuie gading of ,oitZ What do you mean by uniformity coefficient and coefficient
of curvature? Explain consistency liniits. 12+2+47

b) Enumerate the different methods of applying compaction to a soil in the field and in
the laboratqry. Give an accodnt of the differences in soil characteristics such as
sbucture, permeability upon .saturation, shear strength, stress strain behavior,
compressibility and swelling when it is compacted on the dry side of OMC and wet

3. a) Differentiate betwee,n confined and unconfined aquifer. Derive an expression for
determinini e.;coefficient of permissibility.by falling head method. [3+5]

" b) A sand'deposit consists of two layers. The top layer is _2.5m thick (p = t709.6Zkglm3)
'.and the bottom layer is 3.Srn thict (p,,1 :2064.52kglm3). The water table is at a dlepth' 
of 3.5m from the surface. and the zone of capillary saturation is lm above the water' table. Draw the diagrams. showing the variation of iotal stress, neutral"stress and
effective stress. : t8]

") ;;;;;; net? Describe its properties and application. Prove that the discharge
thrbugh an'earth'mass is .given by q = k*h*(Nr/1.{a), where notations carry their ot.,"J- 

..^ . -.' meanings. [+2+5]
b) An elevated structure with a total weight of 12000 kN is suppqrted on a tpwer with 4

legs. The legs rest on.piers located at the corners of a square 6m a side. What is'the
' vertical stress inc.rement dueJe-t?E loading at a point 6m beneath the.centre'of the.

-+trffiiure? 
' 

-.- t8l

=l

!
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5. a) Define Mohr-ooulomb.theory on the basis of effective stiesi principle? How triaxial
compression test is conducted in laboratory to determine Shear strength. of soil? Write
it's procedure. 12+61

I

:

b) A clay soil, tested in a consolidometer, showed a decrease in void ratio from 1.20 to
1.10 when the pressure was increased from 0.25 to 0.50 kgflcru2. Calculate the
coefficient cif ctmpressibility and coefficient of 'volume .coth-pressibility. if the
coefficient of consolidation determined in the test for the given inirement was

' 1Om2/year, calculate the coefficient of permeability in cm/sec. if the sample tested at.

the site wa"s taken from a clay layer LOm in thic-kness, determine thelconsolidation 
'

' settlemeflt resulting frorn the given stress increment. 17+2+2+3)

b) Quick sand.conditions

"j d"t".*i"utio" of 
"o"incient 

of cbnsolidation by Log time method
d) Causes of slope instability and types of slope failure

*!t:* '
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: - Soil Mechanics

, / Candidates are required to giver'their answers in their own words as fir as practicable.
/ Anempt All.questions.
r' Thefigures in the margin indicate fuil fuIarks
{ Semi-l|g graph paper wiII be orovided.
/ All.notations izre as usual.
{ Assume suitable data if necessary.

Explain the different modes of soil formation. Differentiate between 'residual' anC
'transported' soils. What is clay mineral? Mention the tlpes of clay minerals and

Two soils A and B are mixed dry in proportion of 30%:70% by mass. The specific
gravity of soil A and B are 2.60 and2.70 respectively. If the bulk density of mixed
soil is 1.8 gm/cc atllYo water content, determine void ratio and dbgree of saturation.

Why classification of soil is required in Civil Engineering? What are common
classification systems? How do you classiff a soil by the B.S. classification system?
Explain with neat sketch.

A pumping test was made in a medium sand having depth of saturation 2Qp, where a

bed of clay was encountered. The normal. ground water level was at the surface.
Observation wells were located at 4m and iOm from the pumping well. At a discharge
of 2m3lmin from the pumping well, i steady state was 

"ttairria 
in 24 hours. The draw

down at 4mtr weli was lmtr and at l0 mtr was 0.5mtr. Draw neat sketch and compute
thei permeability of soil. If dra',v down is 6m in the main well and dia of tube-well is
30cm then what is the distance between center of well and zero draw down. [4+4]

3. a) Define Flow net, write its characteristics and derive the expression for see,page

discharge through any earten strubture in terms of No (Number of potential drop) and
N;(Number of flow channel), k (coeff. of permeability) and H (head of water). ' 12+2+41

b) The following results were obtain.d fro* a standard compactiori test: t8]

Mass of compacted soil, g 1920.5 2051.s 2138.5 214'7.0 2120', 208i.5
Density, k.q/m' 1 1.0 12.1 72.8 13.6 14.6 16.3

I
I

1. a)

b)

2. a)

b)

4.4

t8l

t8]

t8l

I

The specific gravity of the solids is 2.68, and t}re volume of the compaction mould is
1000cm3. Plot flre cbmpaction curve and obtain the maximum dry density and
optimuq moisture content. Plot also the \Yo, 5oh and 10oh air voids curves. At the
maximum dry density, calculate the void ratio, degree of saturation and air content. If
the natural moisiure conteirt in the field is 11.8%, what will be the possible maximum
dry density if thb soil:isrcompacted with its natural moisture content?

What are the different stanclard.triaxial shear tests with respect to drainage conditions?
Explain with reasons the sitrffli6-ns for which eaeh test is preferred. Explain the Mohr-
Couloi:rb strengtir envelope. Sketch and explain the stress-strain relationship for.dense
and loose sand.

J

t8l



I

l

i

-l

i

!
I

i

I

!

i

i

't

. b) '.A, rdft foundation of'8m diameter is placed on lhg groun,J surface and canries a ioad of
10000kN inciuding self uieight. A 2m thick sotl clay layer exists 5.n bqiow the'. ground surface. Take m,:3*16-4 *2/kN. Compute (i) The verticai stress incrcment ht

the centre of clay layer using Boussinq's theoi-v-, (ii) Consoiidation settlement of clay
laYer. Take Y: 15kN/m3. [4+4]

S. alSeriue tfr" opr"ssion to obiain consoiilation settllment of any cohesive sg[-dlpnsit
having initial thickness Ho, initial void ratio, eo, iuitial overburden pressr,.i'e,'oo,

. compression index (Cc), if there is incrlease in efiective stress of Ao dLe to the
cohstruction of building. iq]

b) Deterrnine the factor'of safety for a 1 vertical to ? horizontal slope 5r:: high using a

trial toe circle foi which X" : 4,5m and Y" : 8ur as shown in the figure below. The
cross sectional area of the sliding mass is 40.22m2 and its centroid is located 2.96m to
the right of the center of the trial circle. The soil properties are: C, = 18kPa, 0u :.0
and
y= 18lll/m3 I8l
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Candidiies are reeiuired to give their answeri iri their own
Attempt any Fiv| questions.

'/ Ihefi.gures in the margin indicate Full Marks.
{ Assume suitable datq. if necessary-

words as far as practicable.

1 a)r Using the phase relationship diagram prove that

! yu: (l -rDcT*

14+41

/ . \(1ayy\y r*=[;][.ffi]r,
Where notations carry their usual meanings.

b/ A 1000cc core cutter weighing 946.80gm was used to find out the in-situ unit weight- of an embanlrne,nt. The weight of core cutter filled with soil was noted to be
2770.60gm. Laboratory tests on the sample indicated a water content of 10.45 percent
and specific gravity of solids of 6.25. Determine the bulk unit weight, dry unit weight,
void ratio and degree of saturation of the sample. If the embanknent becomes
saturated due to rains, calculate the water content and the saturated unit weight

. (assume there is no volume change in sample on saturation). tlse phase diagram. t8]

2. a\TDifferernate between soil's physical and engineering properties with examples.r Describe the field identification test for fine grained soils. Does sandy soil experience
shrinkage? [3+4+Il

b)7For a field pumping test, a well was sunk througfr a stratum of sand 14.5m thick
x/ overling an imperrrious stratum. Two observation wells were sunk at a horizontal

distances of 16m and 34m respectively from the pumping well. The initial position of
the water table was 2.2m below ground level. At a steady-state pumping rate of
925'litres/min, the drawdowns in the observation wells were found to be 2.45m and

I.20mrespectively. Calculate the coefficient of permeability of'the sand. t8l

3. $76efne flownets. What are its application? Prove Laplace's equation for two
- dimensional flow through soils. U+2+51

v For the sub soil conditions shown in figure below, calculate the effective sfress values
at lm, 2m, and 4m de,pths? Draw the shess diskibutions diagfarn for total, effective
and neutral stresses- t8I
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" 4. a) State the as-sirriptions made by Boussinesq to determine the vertical stress in a soil

due to a point load and discuss their validity. What is the basis of the construction of
" the Nerv rnark's influence chan? How is it used? l2+2+2+2f

b) An unconfined compression test was conducted on an undisturbed sample of clay. ffr,

'. ..'The sample had a diarneter of 37.5firfl and was 80mm long. The load at failure t
i. , . -;L ': rrieaiured by, proving rfrng was 28N-and ihe'axial defornratioq gf ih;e sample at fiihr,l .l-.qrqs,r.u'as 

t3mm.-rjut"rrriir" tie unconfined compressive strength'and the ,tt&nir"d shear

l3fungtir ofthe clay. t8l

5. g/How-do you conduct direct shear test in laboratory at its top and bottom. Explain. t8l
-Ul 

A -clay layer 12m thick lies between two free draining sand lay"rr. The final
settlement of clay due to loading was calculated to be 0.3m. The coefficient of

' consolid.ationis l0acm2/sec. Determine , .[8]
,/,i) The time needed to reach the settlement of 0.1m

', ' , ii) The settlement after 5 years of consolidation

tY\Atg short'notes o.n: (any four)

;*t'Wistoical development of soil mechanics
b) Quicksand condition
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'Candida(es. are requiredto give thiiir answers in their,own words as far as

/'' Attempi any Five Questions
!. l*ert*res in the margin iidicate Full Marks.
/ Assume suitable data if necessary.

1. a) Derive a relatibnship between the void ratio, Water contbnt, specifrC gravity of sbil'
particles and degree ofsaturation t8]

b) A pycnometer weighing 640 gms was used in the following measurements on samples
'A' and 'B' of the same oil. Sample 'A' was oven dried and 'B' was completely ,.

' saturated. Weight of pycnometer when filled with water only was 1495 gms. t8]

Samples A B
Weieht of sample only (gms.) 1000 1344
Weieht of pycnometer full of soil sample and water 2t25 2200

Find: i) the specific gravity of the soil
ii) the water content and void ratio of sample B.

Describe rvhat laboratory tests should be conducted to detei'rnine the classification of
soils according to the Unified Soil Classifrcatien Systern (tiSCS). Draw a sketch of
Plasticity Chart and denote the symbols of the different t)pes of fine grained soil in
the chart according to USCS. Explain the basis of symbolization in the.chart. . .l?+4+2)

b) From consistency'limit tests on a fine grained sbil, the following data has been
obtained. L2+i+2+21

Weight of crumbled threads of 3mm diameter =20.11gm : '
Weight of oven dried soil threads : 14.82gm
Liquid limit of soil sample = 64.2Yo

Determine the plastic limit and plasticity index of the soil. Determine also the

clasSiiication of the soil according to the USCS, state also the USCS symbol for the

soil. If the natural water content of the soil is37.2o/o, determine the liquidity index of
the soil. Is the consistency of the soil in its natural state stiff or soft? Explain your

answer. The equation of the A line is Ie = 9.73*t-20).
3. a) Prove that the seepage force per unit vohme is equal to the product of the hydraulic

gradient and the unit.veight of 'rvater. What are the factors that affect permeability of
soils?

//
\W A sand stratum is 10m thick. The vvater table is 2m below the'ground level.'The unit'

weights of sand layer above and belovr ..vater table are .17 iOll*' anri 21 l<N/mi
resp-dctively. The capillary rise above water'table is lm. braw the efiective stress,

pore water pressure and total stress diagrams :br the sand stratum.
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./ CanCidates are required to give their answers in their owlt words as far as practicable.
/ Auempt any Five questions.
{ All questions carry equal marlcs. ' .

/ Assume suitable data if necessary.
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1. a)

b)

2. a)

b)

3. a)

b)

Define the term void ratio, specific gravity of soil particles, degree of saturation and
dry unit weight. Differentiate between:

i) Percentage air voids and air content
ii) Specific gravity of solids and mass specific gravity
iii) Void ratio and porosiry
iv) Dry sieve analysis and wet sieve analysis

A sample of clay rveighing 700 gms was coated with paraffin wax. The combined
weight of the clay and the wax was fcund to be 708 gms. The voh:me of the displaced
water when the soil was immersed in water was 345 ml. The sample was then broken
open. The water content and specific gravity of the soil sample was found to be 15%

end 2.7 respectively. Calculate the bulk unit weight, void ratio and.degrOe of
satriration. Take specific gravity_of paraffin as 0.89.

Describe briefly the Unified Soil Classification Systern- List the various factors upon
which this classification system is based on.

The following index properties were determined for the trvo soils X and Y:

Proper8 x Y
Liquid limit (%) 62. 34
Plastic limit (%) 26 19

Water content (%) 38 25
Speciirc gravity 2.72 ?.6i
f)egree of'saturation 100 100

Determine which of these soils:

i) Contains more clay p'articles
ii) Has a greater wet density
iii) Has a greater dry density
iv) Has a greater void ratio

Give reasons in your anslvers.

Describe the procedure of determining the coefficient of permeability of a soil using
Vanable Head lvlethod. Derive an expression for f,rnding the coefftcient cf
permeability to be used in the experirnent.

In ordsr to $etermine the average coefficient of permeability of a bed of sand 4 meters

tirick, overlying on impermeable stratum, a well'rvas sunk tiuough the sand and a

pumping test was can-ied out. Afrer a certain interval the discharge was found to be

12.4 liters per seconci. The drarv Corvns in the obsen'ation wells at 16 meters and 33

meters atray frorn the pumping weli rvere found to be 1.787m and 1.495m

respectively. If the GWT rvas originally 2.14m beiorv the ground surface, find (a) the
permeability of the sand layer and Co) an approximate value for the effective grain

size.
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{ Afiempt @ty Five questiorc.
/ T'hefigures in the margin indicate Futt Marks.
{ Assume suitable data if necessary.

l.

2.

"3.

4.

a)

b)

a)

b)

a)

bl

a)

b)

Describe the importance of soil mechanics.

Describe the method of determination of field density of soil by sand replacement.

Describe textural soil classification system.

A sample of soil with a liquid limit of 72.8%rvas found to have a hquidity index of
1.21 and water content of 81.3%. What are its plastic limit and plasticity index?
Comment on the consistency of the soil.

How doyou controlcompaction in field?

For a field pumping test, a well was sunk through a horizontal stratum of sand 14.5m

thick arrd underlain by a clay sfahrm. Two observation,'urells were suril< aI hsrizontal.
distances of l6m and 34m respectively from the pumping well. The initial position of
the water table was 2.2m below ground level. At a steady state pumping rate of
925 litreVmin, found to be 2.45m and 1.20m respectively. Calculate coeff. of
permeability of sand.

Describe vane shear test.

The resuls of a series of CU tests on undisturbed samples of an over consolidated
claywere as below.

Cell oressure KN/m') 100 200 400 600

Deviator stress at failure (KN/m') 300 410 610 850

Pore.water pressure (KN/m1 45 -t5 50 110

Determine the shear strength pararneters in tenns of effective stress.

5. Explain any four:

a) Differences between standard and modified proctor test
b) Determination of pre-consolidated pressure
c) Types of water which occur in a soil mass

d) Causes of slope movement and failure
e) Quick sandcondition
0 Design of filter

6" a) Explain rernedial measures against slope failure problems.

-b) A ckiy soibtgsted'in a ctinsqtiitometer,: shou,ed a.debreq5e. invpid -ratio Sqm 1..-20 to

1.10 when the pressure was increased from 0.25 to 0.50 kgf/cm'. Cdlculate the

coeffrcient of compressibility and the coefficient of volume change. If the coefficient

of consolidation ditermingd in the test for the given stress incremenl was 10m2/year,

calculate the coeflicient of permeability in cm./sec. If the sample tested at the site was

taken from a clay layer 3.0m in thickness, determine the consolidation settlement

resulting from the given stress increment.
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