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i-Gatementor 

Mock Test- 5 
Instructions: 

1.  This paper contains 65 questions 

2.  All questions are compulsory 

3.  Q. 1-25 & 56-60 carry one mark each 

4  Q. 26-55 & 61-65 carry two marks each 

5.  Q. 1-25 & 56-60, 1/3 marks deducted for each wrong answer 

6.  Q. 26-51 & 61-65, 2/3 marks deducted for each wrong answer 

7.  linked answer questions 52-55, 2/3 marks deducted for wrong answer of 52  & 54. 

8.  Q 53 & 55, there is no negative marking, but marks will be awarded for these questions if the 

first part is correct  

Syllabus: 

Thermal, Fluid mechanics, Mathematics (Linear algebra and calculus only), Machine Design, 

Production and General aptitude 
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 Q.1 – Q.25 Carry One Mark Each 

 

1.  The value of λ for which the differential equation (xy
2
+λx

2
y) dx + (x+y) x

2
dy = 0 is exact, is  

(A) 1   (B) 2   (C) 3   (D) 4  

2.  Residue of the function f(z) =  at z = 1 is  

(A) 2   (B) 50   (C) 8  (D) 4  

3.  The power dissipated in a resistor is given by P = 
2E

R
. The approximate percentage change in P 

when E is increased by 3% and R is decreased by 2% is  

(A) 4   (B) 8   (C) 6  (D) 10 

4. The Laplace transform of t sin pt is 

 (A) 
( )

2 2

2 2

S p
S p

−

+
  (B)

( )22 2

2ps

S p+
  (C)

1
S p+

  (D) None of the above 

5. The particular integral of the differential equation 
2

9x
2

d y dy2 y xe is
dxdx

− + =  

 (A) ( )9xe 1 4x−    (B) ( )
9x

3

e 4x 1
2

−

+   

 (C) 
9xe 1x
8 4

⎛ ⎞−⎜ ⎟
⎝ ⎠

   (D) None of the above 

6.  An elevator weighing 10,000 kgf attains an upward velocity of 4 m/s in two seconds with uniform 
acceleration. The tension in the cable will be approximately.  

(A) 8,000 kgf   (B) 10,000 kgf   (C) 12,000 kgf   (D) 20,000 kgf 

7.  An open tank contains water to depth of 2m and oil over it to a depth of 1m. If the specific gravity 
of oil in 0.8 then the pressure intensity at the interface of the two fluid layers will be  

(A) 7848 N/m
2  

(B) 8720 N/m
2  

(C) 9747 N/m
2  

(D) 9750 
N/m

2  

8.  For flow over a flat plate, the hydrodynamic boundary layer thickness is 0.5mm. The dynamic 
viscosity is 625 10−×  Pa-s, specific heat is 2 kJ/kg-K and thermal conductivity is 0.05 W/mK. The 
thermal boundary layer thickness would be  

(A) 0.1mm  (B) 0.5mm  (C) 1mm  (D) 2 mm  

9.  A Carnot refrigerator requires 1.3 kW per tonne of refrigeration. The coefficient of performance for 
this refrigerator is  

(A) 1.22  (B) 2.54  (C) 2.99  (D) 3.99  

10.  Which of the following casting process(es), do/does not require central core for producing pipe?  
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(1) Sand casting process (2) Die casting process (3) Centrifugal casting process  

Select the correct answers  

(A) 1 & 2  (B) 2 only  (C) 2 & 3  (D) 3 only  

11.  Gate is provided in moulds to  

(A) feed the casting at a constant rate   (B) give passage to gases  

(C) compensate for shrinkage    (D) avoid cavities  

12.  In the selection of optimal cutting conditions, the requirement of surface finish would put a limit on 
which of the following?  

(A) The maximum feed   (B) The maximum depth of cut  

(C) The maximum speed  (D) The maximum number of passes  

13.  There are 4 steel rods (A,B,C,D), cold worked at different amount, say 30 %, 15%, 2%, 52% 
respectively. Which rod has high recrystallization temperature (assume all rods has same purity 
level, same properties)?  

(A) D, B  (B) C   (C) D   (D) C, A  

14.  Cupping defect in drawing occurs for  

(A) low die angles at low reduction   (B) high die angles at low reduction  

(C) high die angles at high low reduction  (D) low die angles at high reduction  

15. Vogel’s approximation method of allocation finds its application in 

 (A) Assignment problem  (B) Transportation problem 

 (C) Queuing problem   (D) none of these 

16. Which of the following is true for clearance fit? 

 (A) Allowance is minimum clearance and is negative 

 (B) Allowance is minimum clearance and is positive 

 (C) Allowance is maximum clearance and is negative 

 (D) Allowance is maximum clearance and is positive 

17. Match the list I with list II 

  List I    List II 

 P Basic shaft   I Lower deviation is zero 

 Q Basic hole   II Lower limit of hole 

 R Go limit   III Upper deviation is zero 

 S Not go limit   IV Upper limit of hole 

 (A) P IV,Q II,R I,S III− − − −  (B) P II,Q IV,R III,S I− − − −  

 (C) P I,Q III,R IV,S II− − − −  (D) P III,Q I,R II,S IV− − − −  

18. If the electromagnetic force and hydrostatic pressure is predominant then the mode of metal 
transfer in arc welding will be  

 (A) Gravitational    (B) Repelled  
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 (C) Projected   (D) All of the above 

19. The potential across arc space is shown graphically as 

 

 

 

 

 

 

 Anode and cathode space are represented by the area 

 (A) F and E respectively  (B) E and F respectively 

 (C) E and G respectively  (D) G and E respectively  

20. Which of the following is/are finishing operations? 

 (A) Honing  (B)Lapping (C) Both (A) and (B)  (D)None of these 

21. A wheel with specification A 70 K  7  V is used for grinding the high speed steel and removes 0.125 
m3 of material in 10 min. In this process volume of wheel changes from 0.075m3 to 0.065m3. The 
grinding ratio will be 

 (A) 1.67 (B) 1.92 (C) 1.78 (D) 12.5 

22. Shrinkage cavity, defect in casting is produced because of  

 (A) Improper gating design (B) Improper risering 

 (C) Improper shrinkage allowance (D) Improper melting temperature of molten metal  

23. Which of the following shows the reaction at the fixed end for the cantilever beam loaded as shown 
below: 

 

 

 

 

 

 The distances shown are in meters.  

 

 (A)    (B)  

  

 (C)    (D) x y

A

F 0,F 1200N

M 0

= = ↑

=
 

24. A ball of mass m is dropped from a height of 15m and hits a fixed plate. After hitting the plate ball 
rebound and attains a height of 10m. the co-efficient of restitution for the system will be  

 (A) 1.5 (B) 1.22 (C) .5 (D) .82 

Potential

Arc space

E

G

F
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25. Match the list I with list II: 

  

 List I  List II 

P Pin holes I Irregular shape projection on cope surface 

Q Drop  II Tiny blow holes either at or just below casting 
surface 

R Wash III Misrun at centre of casting 

S Cold shut IV A low project on drag surface 

 

 (A) P IV,Q III,R II,S I− − − −  (B) P I,Q II,R III,S IV− − − −  

 (C) P II,Q IV,R I,S III− − − −  (D) P II,Q I,R IV,S III− − − −  

 

 Q.26 – Q.55 Carry One Mark Each 

26.  If the matrix A is defined as  

 
 

then the trace of the matrix A
3 
+ A

2
+ A + I is  

(A) 55  (B) 89   (C) 93   (D) 81  

27.  The value of 3 20

( 1) 1 1lim( )
2

x

x

e
x x x→

−
− −  

 (A)  
1
6

  (B)  
1
3

  (C) 
2
3

  (D) ∞  

28.  The general solution of the equation  

 

(A) 
2

1 2( log )
2

xxC C x x x e+ + −  (B) 1 2( log ) xC C x x x x e+ + −  

(C)
2

1 2 log
2

x x x xC e C e xe x−+ + −  (D) 1 2 logx xC C e xe x x−+ + −  
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29.  If f(x, y) = 
2xye the total differentiation of the function at the point (1, 2) is  

(A) e(dx + dy)   (B) e
4
(dx + dy)   (C) e

4
(4dx + dy)  (D) 4e

4
(dx + dy) 

30. A box X contains 2 red balls and 4 green balls. Another box Y contains 5 red balls and 7 green 
balls. A ball is transferred from the box X to the box Y. Then a ball is drawn from the box Y, the 
probability that it is green is  

(A) 
10
39

  (B) 
16
39

  (C) 
23
39

  (D) 
29
39

 

31.  A 0.2 mm thick tape goes over a frictionless pulley of 25 mm diameter. If E of the material is 100 
GPa, then the maximum stress induced in the tape is  

   

 
(A) 100 MPa  ` (B) 200 MPa   (C) 400 MPa   (D) 800 MPa  

32.  A 5 m long steel bar with a cross-sectional area of 0.01m
2 
is connected to a spring as shown. The 

spring has a stiffness of 2 x 10
8 

N/m and is initially undeformed. The bar is fixed at its base. The 
temperature of the bar is increased by 70°C. Steel has a modulus of elasticity of 210 GPa and a 
coefficient of thermal expansion of 11.7 x 10

—6
/
o
C. What is the resulting force in the spring?  

 
(A) 555 kN   (B) 819 kN   (C) 1560 kN   (D) 1720 kN  

33.  The diameter of a horizontal pipe which is 300 mm is suddenly enlarged to 600 mm. If the rate of 
flow of water through this pipe is 0.4 m

3
/s. The head loss due to sudden enlargement is  

(A) 0.618 m   (B) 0.718 m   (C) 0.818 m   (D) 0.918 m  
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34.  A differential pulley is subjected to belt tensions as shown in the diagram. The resulting force and 
moment when transferred to the centre of the pulley are, respectively  

 
 (A) 400 N and 0 Nm    (B) 400 N and 100 Nm 

(C) 500 N and 0 Nm    (D) 500 N and 100 Nm 

35.  10.0 L of an incompressible liquid exert a force of 20 N at the earth’s surface. What force would 
2.3 L of this liquid exert on the surface of the moon? The gravitational acceleration on the surface 
of the moon is 1.67m/s

2
.  

(A) 0.39 N  (B) 0.78 N  (C) 3.4 N  (D) 4.6 N  

36.  Weight of 10 tonnes is moved over a distance of 6m across the deck of a vessel of 1000 tonnes 
floating in water. This makes a pendulum of length 2.5 m swing through a distance of 12.5 cm 
horizontally. The metacentric height of the vessel is  

(A) 0.8 m  (B) 1.0 m  (C) 1.2 m  (D) 1.4 m  

37.  The diameter of a water pipe gradually changes from 5 cm at point A to 15 cm at point B. Point A 
is 5 m lower than point B. The pressure is 700 kPa at point A and 664 kPa at point B. Friction 
between the water and the pipe walls is negligible. What is the rate of discharge at point B?  

 

(A) 0.0035 m
3
/s   (B) 0.0064 m

3
/s   (C) 0.010 m

3
/s  (D) 0.018 m

3
/s  
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38.  A 35 m 15 m swimming pool is filled with water to a depth of 3 m. How much heat is required to 
raise the temperature of the water in the pool from 10°C to 25°C?  

(A) 99 GJ  (B) 230 GJ   (C) 970 GJ   (D) 1900 GJ 

39.  A balloon which is initially collapsed and flat is slowly filled with a gas at 100 kPa so as to form it 
into a sphere of 1m radius. The work done by the gas in the balloon during the filling process is  

(A) 428.9 kJ   (B) 418.9 kJ   (C) 420.9 kJ   (D) 416.9 kJ  

40.  A heat engine absorbs 275 kJ of heat from the source and does 75 kJ of work. The heat rejection 
occurs at 65

0
C and the relative of the engine is 42%. The Carnot of engine is  

(A) 42%   (B) 65%   (C) 72.7%   (D) 27.3%  

41. A mild steel pin has a length of 750mm and diameter of 50mm. What will be the time required to 
bring the pin at a level of 40mm diameter, when cutting speed is 40m/min and feed rate is 
0.12mm per rev. Depth of cut is 5mm  

 (A) 24.54 min (B) 24.54 sec (C) 34.56 min (D) 48.24min 
42. Distribution of shear stress is parabolic in shape for  
 1. Rectangular section 
 2. I - section 
 3. T - section 
 4. Triangular section 
 (A) 1, 2 and 3 only (B) 2, 3 and 4 only (C) 2 and 3 only (D) 1 and 4 only 
43. The slenderness ratio for a column hinged at both end is 75. What will be the percentage change in 

slenderness ratio for the column if end condition is changed to one end fixed and other hinged?  
 (A) decreases by 50%  (B) increases by 50% 
 (C) decreases by 29.28%  (D) increases by 29.28% 

44.  In a blanking operation to produce steel washer, the maximum punch load used in 52 10× N. The 
plate thickness is 4 mm and percentage penetration is 25. The work done during the shearing 
operation is  

(A) 200 J  (B) 400 J  (C) 600 J  (D) 8010 J  

45.  If a material is subjected to two incremental strains. In a first step 1ε  and in another step 2ε , then 
total strain the material is subjected to  

(A) 1 2ε ε+  (B)  1 2 1 2ε ε ε ε+ + ×  (C) 1 2ε ε×  (D) 1 2 1 2ε ε ε ε+ − ×  

46.  An aluminum (shear modulus, G is 42.8 10× MPa) rod is 25mm in diameter and 50 cm long. One 

end is rigidly fixed to a support. What torque must be applied to twist the rod 4.5
o
about its 

longitudinal axis?  

(A) 26 Nm  (B) 84 Nm  (C) 110 Nm  (D) 170 Nm  

47.  A compressed gas cylinder for use in a laboratory has an internal gauge pressure of 16 MPa at the 
time of delivery. The outside diameter of the cylinder is 25 cm. If the cylinder has an allowable 
stress of 90 MPa, the required thickness of the wall would be  
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(A) 0.69 cm  (B) 0.95 cm  (C) 1.4 cm  (D) 1.9 cm  

Statement for common data Questions 48 and 49  

The beam ABD supports an 80 kg vertical mass applied at D. The beam is pinned to the wall at 
point A and is pinned to vertical bar BC at point B. Vertical bar BC has a length of 5m, a square 
cross section of 15 cm 15 cm, a modulus of elasticity of 70 GPa, and Poisson’s ratio of 0.35 

 
 

48.  What is the normal stress in the bar BC?  

(A) 12 kPa  (B) 24 kPa  (C) 48 kPa   (D) 52 kPa  

49.  If the elongation of bar BC is 5.0 μm, what is the change in the thickness of bar BC  

(A) 53 nm  (B) 3.9 nm  (C) 2.9 μm  (D) 3.9 μm  

Statement for common data Questions 50 and 51  

A Rankine cycle operates between pressures of 80 bar and 0.1 bar. The maximum cycle 
temperature is 600

0
C. If the steam turbine and condensate pump efficiencies are 0.9 and 0.8 

respectively, relevant steam table extract is given below:  
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80 bar – 600
0
C Superheat table  

v 0.486m3/kg,  h 3642kj/kg,  s 7.0206 kj/kg-k 

50.  The dryness fraction of the steam after exit from turbine is  

(A) 0.75  (B) 0.80  (C) 0.85  (D) 0.9  

51.  The thermal efficiency of the cycle is  

(A) 32 %  (B) 37 %  (C) 42 %  (D) 45 %  

 Statement for Linked Questions 52 and 53: 
A tank is connected to 3 pipelines 1 2 3P ,P and P whose length are in the ratio 1:2:3 and diameter is 
also in the ratio 1:2:3. The sum of length for all the pipes is 18m and product of diameters is 
20250 mm3. It has been found that head loss due to friction in pipe P1 is sum of head loss in 

2 3P and P . Assume same friction factor for all pipe lines. 

52. What will be the value 3

2

Q
Q

 if 1

2

Q 2
Q 3

=  where iQ  represents discharge in pipeline i. 

 (A) 17/3 (B) 3/17 (C) 17/2 (D) 2/17 
53. The ratio 1 2 3Q : Q : Q  will be  

 (A) 2:3:17 (B) 3:2:17 (C) 17:2:1 (D) 1:17:3 

 

Statement for Linked Answer Questions 54 and 55  

In an orthogonal cutting test on an aluminum alloy the following values have been recorded: 

 Rake angle of the tool, =20
0  

Chip thickness before cutting t1=0.12mm  

Chip width after cutting, b= 4.00 mm 

 Chip width before cutting, b= 3.75 mm 

 Shear stress, τ = 200 N/mm2 

 Chip length after cutting, l
2 
= 35mm  

Chip length before cutting, l
1 
= 150 mm Coefficient of friction,  

μ = 0.77, Cutting Velocity, V
c
= 30 m/min.  

54.  The cutting force (F 
h
) is  

(A) 305  (B) 405  (C) 505  (D) None of these  

55.  The power required in watts for the cutting is  

(A) 152.5   (B) 202.5   (C) 252.5  (D) None of these  
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General Aptitude Questions:  

Q. No.56    - 60 Carry One Mark Each 

56.  How many rectangles can be formed on a 8×  8 chessboard?  

(A) 512   (B) 204  (C) 2048  (D) 1296  

57.  A milkman purchases two types of packet milk; the price of the first one being twice that of the 
second. He mixes the two types and sells for Rs 10 per litre making a profit of 25%. If he mixes 
the two packets in the ratio of 3 : 2, then the cost of the costlier packet per litre is:  

(A) 10 Rs   (B) 9 Rs  (C) 12 Rs  (D) 11 Rs 

58. In the following question, select the pair of words that express a relationship similar to the pair in 
capital words.  

ACROPHOBIA : HEIGHTS  

(A) Pediophobia : people   (B) Logophobia : locomotives  

(C) Nelophobia : water   (D) Photophobia : light  

59.  Select the Antonym of the given word, in the following question.  

PUSSILLANIMOUS  

(A) Dastardly  (B) Cowardly   (C) Dauntless   (D) Weakness  

60.  There are 5 pipes which fills the tank. The fastest pipe gives 1 litre in 2 minutes and the slowest 
pipe gives 1 litre in 3 minutes.  

Which of the following cannot be the value of the average time taken by each pipe in filling 1 litre 
of tank?  

(A) 2.24 minutes  (B) 2.75 minutes  

(C) 2.82 minutes  (D) Both (A) and (C)  

 

Q. No. 61  - 65 Carry Two Marks Each 

61.   

What is the maximum integral value of ‘x’?  

(A) 16   (B) 15   (C) 17   (D) 18  

Common Data Question 62 and 63 Answer the following questions based on the following 
information. Seven friends Appa, Bappa, Cappa, Dappa, Fappa, Gappa and Happa are sitting in a 
row, all facing in the same direction, such that  

� Cappa is sitting to the immediate right of Gappa  

� Dappa is sitting next to Bappa.  

� Happa, who is third left of Dappa, is sitting at one of the end of the row.  

� Appa, is not sitting to the right of Cappa.  

62.  Which of the following statements is definitely true?  

(A) Gappa is sitting to the right of Dappa  (B) Bappa is sitting to the left of Dappa  
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(C) Dappa is sitting to the left of Bappa   (D) Appa is sitting to the left of Dappa  

63.  Which of the following statements is sufficient to tell the seating arrangements of all seven friends?  

(A) Happa sits to the immediate left of Appa.  (B) Dappa sits between Appa and Bappa.  

(C) Fappa sits to the immediate right of Happa.  (D) Dappa sits to the immediate left of Gappa.  

64.  In the following para, part of a sentence is removed; choose the answer which logically fits into the 
sentence.  

______________; people must know and understand the organizational structure they are to work 
in.  

(A) Organizations should be transparent.  

(B) Organizations should be hierarchical.  

(C) Organizations should be centralized.  

(D) Organizations should be dynamic. 

65.   Read the following passage and answer the question that follow:  

To make effective decisions, all we have to do is to out-think our opponent. Our decision needs to 
be better than his, that’s all. There is no need to be perfect. The mistake we make is to think 
through our intellect. If we ask any successful business leader or CEO these days about what has 
made them so successful, again and again they claim that their success came from something 
beyond their intellect; something beyond logic and facts; something that gave them the 
intelligence and guts to take effective decisions. It is simply the intuitive power within them that 
has helped them make these effective decisions. We can tune into intuition as part of our regular 
life. The question therefore is not whether intuition is an inborn quality, but whether we can make 
ourselves intuitive. When we step into the present, we step out of time-bound awareness. We step 
beyond tension. Our body stops producing adrenaline. Time-bound awareness is mass, which is 
solid. Non time-bound awareness is pure energy, liquid, dynamic, bubbling and creative. We step 
out of our boundaries. We become free. We become intuitive. When our thoughts stop, our present 
vision extends into the past and the future. We become free of time and space constraints. When 
we meditate deeply, we become intuitive, and can reach cosmic intelligence or enlightenment.  

QUESTION: The MOST APPROPRIATE title for the passage might be  

(A) “Beyond intuitive boundaries”   (B) “Intuition, the key to effective decisions”  

(C) “Intuitive leadership”    (D) “Intuitive reasoning” 
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Answer Keys 
 

1  C  11  A  21  D  31  D  41  A  51  B  61  B 
2  C  12  A  22  B  32  A  42  D  52  A  62  A 
3  B  13  B  23  B  33  D  43  C  53  A  63  D 
4  B  14  A  24  D  34  C  44  A  54  B  64  A 
5  D  15  B  25  D  35  B  45  B  55  B  65  B 
6  C  16  B  26  B  36  C  46  D  56  D 
7  A  17  D  27  A  37  C  47  D  57  A 
8  B  18  C  28  B  38  A  48  D  58  D 
9  C  19  B  29  D  39  B  49  A  59  C 
10  D  20  C  30  C  40  B  50  D  60  C 

 

 
2.   [Ans. C]   

 
 

3.   [Ans. B] 

  

4.     ( ) 2 2
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=
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( )2 2 22 2
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ds s p s p

⎛ ⎞
∴ = − =⎜ ⎟+⎝ ⎠ +

 

5.       P.I. = 
( ) ( )

29x 9x 9x
9x 9x

2 2

1 1 e D e 2D e 1xe e . .x 1 .x 1 .. x x
8 8 8 8 8 4D 1 D 9 1

−
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = + = − + = −⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠− + −

 

6.    [ Ans. A ] 
 
7.    [Ans. A] 
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8.    [Ans. B] 
9.    [Ans. C]    
       C.O.P = 1tonne/1.3 kW = (14000 kJ/h)/(1.3 x 3600 kJ/h) = 2.99  
10.   [Ans. D]    
       Centrifugal casting process does not require any central core for producing pipes.   
11.   [Ans. A] 
12.   [Ans. A] 
13.   [Ans. B] 
14.      [Ans. A] 

21.      Volume of work material removed 0.125Grinding ratio = 12.5
Volume of wheel worn away 0.075 0.065

= =
−

 

23. y yF 0 R 200 400 600 1200N⇒ = + + =∑   

  
 = × + × + × =M 200 1025 400 4 600 6.5 5750Nm 

24. Co-efficient of restitution = Velocity of separation Velocity after hitting the plate
Velocity of approach Velocity before hitting the plate

=  

 2 2

11

2g h h 10 .82
h 152g h

×
= = =

×
  

26.    [Ans. B] 

 

 
 

 
27.     [Ans. A] 

 
28.     [Ans. B] 

 
29.     [Ans. D] 

 

AM 0+ =∑
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