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The candidates shall lim
it their answ

ers precisely w
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er­

book ( 40 pages) issued to them
 and no supplem

entary/continuation 
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N
o

te: 
A

ttem
pt five questions in all, select one question each from

 

section A
, 8, C

, D
. S

ection E
 {Q

uestion-9) is com
pulsory. 

S
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1. 
{a) 

W
h

a
t a

re
 th

e
 ke

y d
iffe

re
n

ce
s b

e
tw

e
e

n
 .sta

tica
lly 

determ
inate and statically indeterm

inate structures? 
(6) 

(b) 
W

h
a

t a
re

 M
a

xw
e

ll's re
cip

ro
ca

l th
e

o
re

m
s and th

e
ir 

significance in structural analysis? 
(6) 

O
R

 

2. 
(a) 

W
hat are the key assum

ptions m
ade w

hen analysing plane 

trusses using these m
ethods? 

(6) 

(b) 
D

eterm
ine the forces in m

em
bers D

E
 and D

C
 in the truss 

show
n in F

igure 1 below
. T

he m
agnitude o

f the three 

applied forces is indicated in brackets. 
(6) 
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3. 
(a) 

W
h

y is
: 

-nportant to determ
ine slopes and deflections in 

structural beam
s? 

(6) 

(b) 
H

ow
 does the C

onjugate B
eam

 M
ethod differ from

 other 

deflection analysis m
ethods? 

(6) 

O
R

 

4. 
A

nalyze continuous beam
 A

B
C

D
 as show

n in F
igure 2 by slope 

deflection m
ethod, then draw

 bending m
om

ent diagram
. Take 

E
l C

onstant. 
(12) 
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5. 
(a) 

W
h

a
t are the ke

y characteristics o
f arches in structural 

engineering? 
(6) 

(b) 
H

ow
 does a three-hinged parabolic arch d

iffe
r from

 a 

circular arch in term
s o

f stnJctural behaviour? 
(6) 

O
R

 

6. 
(a) 

W
h

a
t is the ~

n
c
e

p
t o

f radial shear and how
 does it affect 

the stability o
f arches? 

( 4) 
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(b) 
A

 three-hinged circular arch hinged at the springing and 
crow

n points has a span o
f 40 m

 and a central rise o
f 

8 m
. It carries a uniform

ly distributed load 20 kN
/m

 over 
the left-half of the span together w

ith a concentrated load 
of 100 kN

 at the right quarter span point. Find the reactions 
at the _supports, norm

al thrust and shear at a section 
10 m

 from
 left support. 

(8) 

S
E

C
TIO

N
 -

D
 

7. 
(a) 

E
xplain the M

uller-B
reslau principle and its significance in 

influence line diagram
s (ILD

). 
(4) 

(b) 
Tw

o point loads o
f 100 kN

 and 200 kN
 spaced 3 m

 apart 
cross a girder o

f span 12 m
 from

 left to right w
ith the 

100 kN
 leading. D

raw
 the ILD

 for shear force and bending 
m

om
ent and find the values o

f m
axim

um
 shear force and 

bending m
om

ent a
t a section 4 m

 from
 the left hand 

support. A
lso evaluate the absolute m

axim
um

 bending 
m

om
ent due to the given loading system

. 
(8) 

O
R

 

8. 
(a) 

W
hat are the effects o

f a uniform
ly distributed load that is 

longer than the span o
f a beam

? 
(6) 

(b) 
W

hat is the im
pact o

f a series o
f point loads on a beam

's 
shear force and bending m

om
ent? 

(6) 
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9. 
(i) 

W
hat is a statically determ

inate plane truss, and how
 is it 

analyzed? 
(2) 

(ii) 
W

hy is it im
portant to determ

ine slopes and deflections in 
structural beam

s? 
(2) 

(iii) 
H

ow
 are influence line diagram

s (ILD
) used in analyzing 

m
oving loads? 

(2) 
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(iv) 
W

hat are the forces acting on anchor cables in suspension 
bridges? 

(2) 
(v) 

H
ow

 do m
oving loads affect the shear force distribution in 

beam
s? 

(2) 
(vi) 

W
h

a
t is th

e
 concept o

f influence lines in stru
ctu

ra
l 

analysis? 
(2) 
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