






21. What _is the value of (1525)0
:
2 .to 2 decimal .. 24•

places?

· 
2z 

What is the ·residue of the function 1 -: at 
z 

its pole? 

(a) 

/4 

(c) 

4·33

4·36 

4·38 

\ 
� 

(d) 4·30

� ct -'\.,. v\ 
\.. 2%.::: q;' n tg_� Laurent expansion of 

\ f(z) = 1 valid in the
(z - l)(z - 2) 

1 < I z I < 2, the coefficient of � is
. z 

/4) 

(b) 

0 

·1
2

(c) · 1

(d) -1

region 

f u = log (
x2 + Y

2 

). , what is the value of 
x+y 

ou ou . . 
x-+y-? -::: 

ox ay 

\o 
(a) 

(b) 

(c) 

(d) 

0 

1 

u 

eu 

A 

(b) 

(c) 

(d) 

4 
3 

4 
3 

2- -
3

2 
3 

25. What · is the maximum vaiue of z,
if z = lOx + 6y su�ject to the constraints

(b) 

(c) 

(d) 

3x + y � 12, 2x + 5y � 34, x � 0, y � 0 ? 

56 

52 

50 

40 

. 
: . 

26. Which of the f�llowmg concepts are relatable
to income of members of the public while
considering public-welfare ?

1. Sensitivity of demand

2. Elasticity of demand

3. ' Sensitivity of expenditure

4. Elasticity of expenditure

(a) 1 and 2·only

· (b) 2 and 3 only

�) . 3 and 4 only 
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(d) 1 and 4 only \_&'l--



27�_ - Consider the follo�g pr?visions reg3Fding 30. 
safety on highways, where major 
improvement .works may also be in progress: 

1. Highly visible barricades to avoid falling
of vehicles in deep interspaces ahead
(including drainages)

2. Wire-net provisions to ward off road
slippages

3. Signages for wild-animals· cr9ssing (like
deer, elephant, etc. )

4 .  Signages on minor gradients 

Which of the above are relevant ? 
(a) .1, 2, 3 and 4
(b) , 1, 2 and 4 only
(c) 1, 3 and 4 only

-1d) 1, 2 and 3 only 

28. A vehicle -moving at a speed of 88 km/hr 
weighs 62293·5 N and its rolling resistance 
coefficient is 0· 018. The rolling r:esistance of 
the vehicle is 

/ca) 1121·3 N 
(b) 1 000·4 N
(c) 975·7 N
(d) 845·6 N

29. For a vehicle travelling at 24 km/hr having a
wheel radius of 0·305 m with overall gear
ratio G = 19·915, and when torque
transmitted is 2 03·6 N.m, the engine speed
and power are, nearly

4155 rpm and188 ·6 kW 
4500 rpm and 88·6 kW 
4155 rpm and 95·4 kW . 
4500 rpm and.95·4 kW 

SKP-U-DST ( 5- D) 

A rod of length L, cross-section area A1 and 
•e l 

modulus of elasticity E1, has , been placed 
inside a tube of length L, of cross-section area 
� and modulus of ela�ticity E2, and the two
are firmly held by end plates. The po�ion of 
the load P applied on the end plates shared by 
rod and tube, respectively, are 

(b) 

. (c) 

(d) 

p A1E1 .and p A2E2
A1E1 + A2E2 A1E1 + A2E2 

p A1E1 and p A2E2
A1 +A2 A1 tA2 

A weight of 24 0 N is dropped on to a 
close-coiled helical spring made up of 18 mm 
spring steel wire. The spring consists of 
22 coils wound to a diameter of 18 0 mm. If the 
instantaneous compression is 12 0 mm, what 
is the height of drop of the weight, given 

· G = 88 x 1 03 N/mm2 ?

<a) 

(b) 

(c) 

(d) 

450mm 

300mm 

250mm 

150 mm 





38. Consider the following statements: J. 40. 

1. In work breakdown structure, top-down
approach is adop�d.

2. Duration along critical path is the
shortest duration permissible.

3. PERT is probabilistic in its approach.

Which of the above statements are correct ? 

(a) 1 and 2 only

(c) 

(d) 

1 and 3 only

2 and 3 only

1, 2 and 3

t the sum of the squares of successive 
integers O; 1, 2, ... , n - 1, n be denoted by S. 
Let the sum of the cubes of the same integers 

be denoted by C. It is desirable that � , as 

n increases in steps of 'unity' from 'zero', is 
given by the series 
0 3 9 18 30 - , - , - , - , - , ... (for n = 0, 1, 2, 3, 4, ... ).
1 3 5 7 9 

What will this ratio be for n = 8 ? 

(a) 

(c) 

(d) 

108 

17 

103 
17 

103 

15 

100 

The plan view at just below window-sill level, 
but not showing door openings - is shown - of 
an outpost building of, say, the Forest 
Department. Section AA extending just a little 
above ground level GL arid fully below ground 
level is shown. The wall and fir�t footing are 
of random-rubble masonry in cement mortar; 
and the lowest part of the foundation is of 
mass rubble in cement mortar. The total 
volume of the 40 cm deep footing for the whole 
building is, nearly 

(b) 

(c) 

A 
.� 

Inner dimensions 
3·5 m x 5·0 m· and 
Wall thickness = 
30 cm throughout 

A 
,.,. 

. 
(Not to Scale) J

40 cm 

i -_-_-_-_-_-_-_-_-_-

3·3 m3 

2·8m3 

40cm. 

I 

1 
30 cm 

�
�-1 

(d) ·2-3 m3 
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87. What is Crowd.funding ?

(a) , Money collected for public welfare
91. ... Given that 0·8 ·is one root of _the �quation, ( 

x3 - 0·6x2 - 1·84x + 1:344 = 0. The other roots v_: ') 

88. 

89. 

90. 

projects by levying an entry fee to 

/ 
exhibitions, shows, etc. 
Money collected by charitable 
organizations by placing a donation box 
at prominent locations 

(c) Money raised by innovators and
inventors by launching their products
·and services through the Internet

'(d) Money raised by individuals by passing 
the hat around to onlookers at a street 
performance 

�e sm;n of squares of successive integers 8 to 
16, both inclusive, will be 
(a) 1126
(b) 1174
(c) 1292

/4) 1356 
Consider a trapezoidal lamina ABCD, with 
AB'parallel to DC, 6 cm apart; AB is 8 cm; CD 
is 12 cm; CD extends outwards by 1 cm from 
the. foot o_f the perpendicular. from B on DC. 
The c�?tre of gravity of the Iamina will be 
(a) Along AC at a height of 3 cm from DC
.(b) Along BD at a height of 3 cm from DC
(c) Along the· line joining the mid-point of

AB to the mid-point of DC; at a height of
2·8 cm from DC

(d) At the intersection point of AC and DB
A cantilever beam ABC is shown to a highly 
exaggerated vertical scale. Hon:zontally, AB is 
2 m long and BC is 0·6 ni long. Loads act o�y 
in the region AB, and there. are no loads in the 
region BC. Under this load system; the 
deflection at B is 0·24 cm and the slope of the 

1 beam at B -is 0, where sin 0 = 0·038. What is 
the deflection at'D, which is midway between 
B and C ?. 

(a) 
(b) 
{c) 
{d) 

:::i--------.;: 

.B A

0·2406 cm 
0·2514 cm 
0·253.0 cm 
0·2452 cm• 

·.---

0 

92. 

93. 

94. 
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of this equation will be 

�½ (a) 

(b) 

(c) 

(d) 

l·l and-1·4

-1·2 and 1·4

1·2 and-1·4

-1·1 and 1·4

The equation, x3 - 8x2 + 37x - 50 = 0 is 
factored and it has (3 + 4i) as one of its .ro�s. 
What is th� real root of this equation ? -�-7 / 
(a) 2 · 

( _/ · ¾(b) 4

(c) · 6·5

(d) 13 �·.�. "" . . �i,.� 
Circle A is 4 cm in diameter; circle B is 5 c� \\ 
in dipllleter. Circle -C has its. circumference 

C equal to the sum of.the circumferenc�s of both (.t 
A and B together. Wh3:t will be the .ra

. 
tio of the 

J
6 

area of circle C, with respect to the area of 
circle A and·circle B respedively? . '· 

(£. 
(a)_ 5·0625 ancl 1·84 . . 7J-"i 
(b) 3·875

. 
and.1·84 �G 

y 5·0625 and 3·24 L./' '\J f.�< . .,�..\- �,l (d) 3·875 and 3·24 �'l-'\i.1- . . 

The 12 digits on the face of a clock are to be 
represented employing contributions of only 
the number ·g as either 9 or J9. The· other 
prescribed conditions are (i) the least .number 
of us-es alone are permitted; and ·(ii) · when 
alternates are possibie, use of 9 will be 
preferred · over use of J9 , which should be 
used minimally. How ·many tiriies would ./9 
h'ave to be used

_
?_ . . • 

· 

(a) 6 .. 

(l?) 

(c) 

(d) 

5

4

3



95. In a particular test, the marks scored by
.4 ca.p.didates-A, B, C and D are.as follows:

• Marks obtained by A and B ad� to 100;

• Marks obtained by C and D add up to
those score9- by A;

• B scores 4 times ofD;

ii D scores 10 marks less than C.

The marks obtained by C will be 

(a) 30

§ 
(b) 15

�o 
(c) 20 4 -A �60 

'(cl) 25 
� 0 +10 � 

96. In a project there' are 9 activities : A, B, C, D
which are sequential; E, F, G which are

-sequential; H, K which are sequential. Also E,

F, G run parallel to B, C, D;_ and H, K run
parallel to A, B, C, D. Besides these activity
dependencies, it is also needful that B be
completed before taking up G; A and· H be

completed ·before taking up D and K How

98. 

99. 

Let the iigenv..;tor of the matrix [I 
2]

be
. 0 2 

written in the form [:] and [:]. What is the 

value of(a+b)?. 

(a) 0

(b) 1
-

2

(c) 1

L (d) 2 

.- ,::::::=-

What is the cube root of 1468 to 3 decimal 
places? 

(a) 11·340

(b) 11·353

(c) 11·365

Ad) 11·382 

many dummies are to be drawn on the activity

{ 
if -.1t < x � o 

network ? .100. Let f(x) = � 
1t, 

(a) 5 7t, if O < X � 7t 

(b) 4 be a periodic function of period 21t. The 

(c) 3

(d) 2

97. What is the form of the function f(x) for the
following data?

I«:) I � I � I :J:8 I 
/ca) x2 + 2x + 3 

(b) x2 -2x +3

(c) x2 
+ 2x- 3

(d) x2--2x -3 

·sKP-U-DST ( 16- D) 

coefficient of sip. 5x in the Fourier series 
expansion of ftx) in the interval [- 1t, 1t] is 

!(a) 
4 
-

5 

(b) 
5 

4 

(c) 
4
-

3 

(d) 
3 
4 

'.:" 

t 

. 

II 




