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i-Gatementor 

Mock Test- 7 
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:Whole syllabus 
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Q.1 - Q.25 Carry one mark each  

1.    If det (A)
1
4

=  Where, A =
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 then, det (2A)-1 equals 

(A)  1      (B)  2     (C) 
1
2

  (D) 
1
4

 

2. If 
1

(log ) ,
e n

nI x dx= ∫  Then 1n nI nI ++  equals 

 (A)  e  (B)  e-1  (C)  ne  (D)  ne-1 

3.    The minimum value of 4 2
4

1( ) 3 5f x x x
x

= + + +  is  

 (A)  9  (B)  11  (C)  13  (D)  15 
4.    A cord ABC is attached at two points A and C on two vertical walls. A pulley B of infinitesimally 

small radius carries a load W and is free to roll without friction along the chord. Tension in AB 
compared to BC will be   

   
 (A)  greater         (B)  lower       (C)  equal         (D)  Data Insufficient   
5.    Thin cylindrical shell of diameter d = 40 mm and thickness t = 2 mm is subjected to internal 

pressure P = 20MPa. Young’s Modulus of the material is 200 310×  MPa Poisson’s ratio of material is 
0.3. The circumferential or hoop strain is      
(A)  0.00085        (B)  0.00070        (C)  0.00115        (D)  None of these    

6.    A cantilever beam is deflected by δ due to load P at free end. If the beam depth is doubled, then 
deflection compared to earlier case will be changed by a factor of   
(A)  2          (B)  1/2        (C)  1/8          (D)  8  

7.    The Maximum efficiency of a screw jack having square threads and friction angle of 30° is   
(A)  11%         (B)  22%         (C)  30%         (D)  33%   

8.    The diameter and no. of teeth of gear 1 are 100 mm and 64, respectively. What is the speed ratio 
N1/N2 , when the diameter and no. of teeth are 50 and 32, respectively? 

 (A)  0.5          (B)  2   (C)  4  (D)  1 
9.  A plate with length of 100 mm, width of 50 mm and thickness of 5 mm is loaded as shown below. 

The platehas a hole of radius 10 mm at its centre. The maximum stress at A, the top edge of hole 
is    
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(A) 2 MPa      (B)  4 MPa       (C)  8 MPa      (D)  12 MPa 

10.   A plate is subjected to stresses of  What is the maximum shear  
stress?    
(A)  20 MPa (B)  25 MPa (C)  32 MPa   (D)  54 MPa 

11.   A pipe of 20cm diameter and 30km length transports oil from a tanker to the shore with a velocity 
of 0.318m/s. The flow is laminar and µ = 0.1 N-m/s2. What is the power required for the flow?   
(A)  9.25 kW        (B)  8.36 kW        (C)  7.63 kW         (D)  10.13 kW 

12.   The shear stress developed in lubricating oil, of viscosity 0.981 poise, filled between two parallel 
plates 1cm apart and moving with relative velocity of 2 m/s is   
(A)  20 N/m^2         (B)  19.62 N/m^2     (C)  29.62 N/m^2       (D)  40 N/m^2   

13.   Effectiveness of heat exchanger is    

    (D) lower of (A) and (B) 
 Where thi= temperature of hot fluid at inlet,  the=temperature of hot fluid at exit 
  tci=temperature of cold fluid at inlet,  tce=temperature of cold fluid at exit. 
14.  The ratio of heat flow Q1/Q2 from two walls of same thickness having their thermal conductivities 

as K 1 =2K2 will be  
(A)  1  (B)  0.5  (C)  2  (D)  0.25   

15.  A house requires 240MJ/hr in winter for heating. Heat pump absorbs heat from cold air outside and 
requires 32 MJl/hr of work. The COP will be  
(A)  0.75        (B)  6.5        (C)  7.5        (D)  10  

16.   An engine operates between temperatures of 900°K and T2 and another engine between T2 and 
400°K. Forboth engines producing equal work, value of T2 will be 
(A)  650°K     (B)  600°K     (C)  625°K (D)  700°K 

17.   Work done in compressing 1 kg of gas adiabatically from p1 , V1 , T1 to p2 , V2 , T2 is equal to  
 (A) Cv(T2-T1) (B) Cp(T2-T1) (C) R(T2-T1) (D) P1V1-P2V2 
18.   If a heat pump cycle operates between the condenser temperature of +27°C and the evaporator 

temperature of -23°C, then the Carnot COP will be   
(A)  0.2         (B)  1.2          (C)  5          (D)  6  

19.   The purpose of gate is to   
(A)  Feed the casting at a rate consistent with the rate of solidification   
(B)  Act as reservoir for  molten metal  
(C)  Help feed the casting until all solidification takes place   
(D)  Feed molten metal from pouring basin to gate 

35.  From the turning moment diagram for a petrol Engine, the maximum fluctuation of energy is given 
by 86 N m the rotating parts are equivalent to a mars of 36kg at a radius of gyration of 150mn. 
The Coefficient of fluctuation of speed when the engine runs at 1800 r. p. m will be  
(A) 0.3%  (B) 0.1%  (C) 0.25%  (D) 0.4%  
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21.   Crater wear starts at some distance from the tool tip because  
(A)  Cutting fluid cannot penetrate that region (B)  Stress on rake face is maximum at that region  
(C)  Tool strength is minimum at that region  (D)  Tool temperature is maximum at that region  

 22.   The electrode used in spot welding have a tip of   
(A)  Stainless steel    (B)  Gold    (C)  Aluminium  (D)  Copper 

23.   The marking on a grinding wheel is ’51 A 36 L 5 V 93’. The code ‘36’ represents the   
(A)  Structure  (B)  Grade (C)  Grain size (D)  Manufacturer’s number  

24.   Standard time as compared to  normal time is   
(A)  Greater  (B)  Smaller (C)  Equal (D)  There is no such correlation  

25.   The concept of ‘ABC’ analysis is applied mostly in  
(A)  Plant lay out and materials handling  (B)  Ergonomics   
(C)  Methods time measurement   (D)  Inventory control   

 
Q.26 to Q.55 Carry two marks each   

 26.   A root of the equation correct to three decimal places using Newton Raphson’s method is  
3 cos 25xe x X= +  ( Taking X0=4.5 ) 

(A)  4.5500       (B)  4.5572 (C)  4.9439 (D)  5.6734   
27.   The probability that a family has k children is (0.5)k+1,k=0,1,2,………… if four families are chosen at 

random,the probability that each family has at least one child is 
(A)  1/16   (B)  1/256 (C)  3/16 (D)  3/256 

28.   Particular Integral of equation  
3

3 4 sin 2d y dy x
dx dx

+ =  

    
29.   Find the Laplace transform of the equation with the given boundary conditions.   

  

(A) 2 2 2

1( )
1

F s
s s

β
β

⎛ ⎞⎛ ⎞= ⎜ ⎟⎜ ⎟+ +⎝ ⎠⎝ ⎠
  (B) 2 2 2

1( )
1

F s
s s

β
β

⎛ ⎞⎛ ⎞= ⎜ ⎟⎜ ⎟+ −⎝ ⎠⎝ ⎠
 

(C) 2 2 2

1( )
1

F s
s s

β
β

⎛ ⎞⎛ ⎞= ⎜ ⎟⎜ ⎟− +⎝ ⎠⎝ ⎠
  (D) 2 2 2

1( )
1

sF s
s s β

⎛ ⎞⎛ ⎞= ⎜ ⎟⎜ ⎟− +⎝ ⎠⎝ ⎠
 

30.   The force induced in string AB due to load of 500 N will be   
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(A)  125 N        (B)  500 N        (C)  288.67 N       (D)  250 N  

31.   A steel I-beam, 60.96 m (200 ft) long, is installed when the temperature is 40ºF.  It is supported in 
a manner that it allows 12.7 mm (0.5 inch) longitudinal expansion.  Lateral support is provided to 
prevent buckling. Young’s  modulus is 204.1 GPa, thermal expansion coefficient is 6.5x10-6/0F and 
the area is 2580.64 mm2. If the temperature increases to 110ºF, what will the compressive stress 
in beam be? 
(A)  24.13 Mpa       (B)  50.17 Mpa (C)  63.43 Mpa (D)  82.74 MPa 

32.   A shaft 50 mm diameter and 0.7 m long is subjected to a torque of 1200 Nm. Calculate the shear 
stress and the angle of  twist. Take G=90Gpa.    
(A) 48.9 Mpa & 0.87 deg    (B)  24.5 Mpa & 0.43 deg  
 (C)  48.9 Mpa & 1.7 deg   (D)  60.3 Mpa & 0.87 deg 

33.   A 20 m diameter spherical tank is to be used to store gas. The shell plating is 10 mm thick and 
working stress of the material is 125 MPa. What is the maximum permissible gas pressure p?   
(A)  0.5 MPa        (B)  0.25 MPa          (C)  0.125 MPa       (D)  2.5 MPa    

34.   A 50 mm steel shaft 1020 mm long is supported on frictionless bearings at its two ends. The shaft 
carries a disk of 45kg, 380 mm from the left bearing, and a 34 kg disk 640 mm from the left 
bearing. The shaft weight is negligible. There is no damping. What isthe critical speed of the shaft?   
(A)  1500 rpm       (B)  1700 rpm      (C)  2000 rpm      (D)  2400 rpm   

35.   In the given figure, ABCD is a four bar mechanism. At the instant shown, AB and CD are vertical 
and BC is horizontal AB is shorter than CD by 30cm, AB is rotating at 5 rad/sec and CD is rotating 
at 2 rad/sec. Thelength of AB is 

  
(A) 10 cm       (B) 20 cm     (C) 30cm     (D) 50cm  

 36.   For a power transmission shaft transmitting power P at N rpm, its diameter is proportional to 

     
37.   A square key of side d/4 is to be fitted on a shaft of diameter d and in the hub of a pulley. If the 

material of the key and shaft is same and the two are to be equally strong in shear, what is the 
length of the key? 
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38.  A cold rolled steel shaft is designed on the basis of maximum shear stress theory. The principal 
stressesinduced at its critical section are 60 MPa and  -60 MPa respectively. If the yield stress for 
the shaft material is 360 MPa, the factor of safety of the design is   
(A)  2             (B)  3          (C)  4           (D)  6  

39.   A pump running at 1000 rpm consumes 1 kW and generates head of 10 m of water. When it is 
operated at 2000 rpm, its power consumption and head generated would be   
(A)  4 kW, 30 m of water  (B)  6 kW, 40 m of water  
(C)  3 kW, 30 m of water  (D)  8 kW, 40 m of water  

40.   An electric furnace has a laminated wall composed of 0.2m of refractory brick (k=2), 0.15 m of 
insulation(k=0.15), and 0.15 m of brick (k=1.5). Inner and outer temperatures of wall are 1027°C 
and 27°Crespectively. Units of k are kcal-m/hr-m2-0C. If the surface area of wall is 1.2 m2. heat 
transfer rate will be 
(A)  10 kcal/hr  (B)  100 kcal/hr   (C)  1000 kcal/hr   (D)  10000 kcal/hr 

41.   Match list I (process) with list II (pre-dominant parameter associated with the process) and select 
the correct answer using the codes given below the lists:   

  
 Codes 

  
34.  A fixed gear having 100 teeth meshes with another gear having 25 teeth, the centre lines of both 

the gears being joined by an arm so as to form an epicyclic gear train. The number of rotations 
made by the smaller gear for one rotation of the arm is  
(A) 3   (B) 4   (C) 5   (D) 6  

 
43.   Efficiency of a Carnot engine is given as 80%. If the cycle direction be reversed, what will be the 

value of COP of reversed Carnot cycle?   
(A)  1.25        (B)  0.25        (C)  0.5        (D)  (A) or (B) 

44.   In a single point turning  operation with a cemented carbide and steel combination having a Taylor 
exponent of 0.25, if the cutting speed is halved, then the tool life will become   
(A)  Half      (B)  Two times      (C)  Eight times       (D)  Sixteen times  

45.   For obtaining a cup of diameter 25 mm and height 15 mm by drawing, the size of the round blank 
should be approximately   
(A)  42 mm      (B)  44 mm      (C)  46 mm      (D)  48 mm   
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46.   A 4 mm thick sheet is rolled with 300 mm diameter rolls to reduce thickness without any change in 
Its width. The friction coefficient at the work -roll interface is 0.1. The minimum possible thickness 
of the sheet that can be produced in single pass is :   
(A)  1.00 mm      (B)  1.5 mm    (C)  2.5 mm    (D)  3.7 mm  

47.   Customers arrive at a box office window, being manned by single individual according to a Poisson 
input process with a mean rate of 30 per hour. The time required to serve a customer has an 
exponential distribution with a mean of 90 seconds. Find the average waiting time of a customer.   
(A)  2.5 min    (B)  1.5 min    (C)  4.5 min    (D)  3.5 min  
Common Data for Questions 48 and 49  
A centrifugal pump has following specification   
Speed = 1000 rpm  
Flow = 1200 lpm   
Head = 20 m  
Power = 5 HP   

48.   If the speed is increased to 1500 rpm, new flow will be   
(A)  1800  lpm      (B)  2700  lpm      (C)  1200  lpm      (D)  4500  lpm  

49.   New HP will be  
(A)  5 HP      (B)  7.5 HP     (C)  11.25 HP      (D)  16.9 HP  
Common Data for Questions 50 and 51  
A heat engine is supplied heat at the rate of 30000 J/s and gives output of 9 kW.   

50.   The thermal efficiency of engine will be  
(A)  30%      (B)  33%      (C)  40%      (D)  50%   

51.   Heat rejected will be  
(A)  2.1 kJ/s      (B)  21000 kJ/s       (C)  2100 kJ/s      (D)  210 kJ/s  
Statement for Linked Answer Questions  52 and  53  
An Aluminium cube of 10 cm side has to be cast along with a cylindrical riser of height equal to its  
diameter. The riser is not insulated on any surface. If the volume shrinkage of aluminium during  
solidification is 6%, calculate   

52.   Shrinkage volume of cube on solidification 
 (A)  30 cm3 (B)  45 cm3 (C)  60 cm3 (D)  90 cm3 
53.   Minimum volume of the riser so that it can provide the shrinkage volume 
 (A)  90 cm3 (B)  140 cm3 (C)  160 cm3 (D)  180 cm3 

Statement for Linked Answer Questions 54 and 55  
A manufacturing firm produces a single product whose selling price is Rs. 16 per unit and the 
variable costs per unit are Rs 12. If the annual fixed costs of the firm are estimated as Rs 
1,20,000. The estimated capacity of the firm is 50,000 units.  

54.   Find the Break even points in units.  
(A)  10, 000    (B)  20, 000    (C)  30,000      (D)  40,000   

 55.   What is the margin of safety?  
(A)  10,000 units       (B)  20,000 units      (C)  30,000 units      (D)  40,000 units 
 
General Aptitude Questions: Question 56 to 60 carry one mark each   
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56.   The question consists of a pair  of related words followed by four pairs of words. Select the pair 
that best expresses the relation in the original pair.   
Vigilant : Alert  
(A) Viable : Feasible  (B)  Viable : Active (C)  Viable : Useful (D)  Viable : Hopeless  

57.   Fill in the blank.   
 ___________ fast.  
(A) News travels (B)  News travel  (C)  A news travels  (D)  The news travel   

58.   If in a certain language CARROM is coded as BZQQNL, which word will be coded  as HOUSE?   
(A)  IPVTF  (B)  GNTRD (C)  INVRF  (D)  GPTID   

59.   Given that A and B are brothers, C and D are sisters and A’s son is D’s brother. How is B related to 
C?  
(A)  Father   (B)  Brother  (C)  Grandfather  (D)  Uncle   

60.   ‘X’ covers a distance 60 km in 6 hrs partly on foot at 4 km|hr and partly on cycle at 14 km|hr. The 
distance travelled on foot is   
(A)  3 km  (B)  2.4 km  (C)  1 km (D)  2 km  

 General Aptitude Questions: Question 61 to 65 carry two marks each  
61.   Fresh grapes contain 90% water by weight while dried grapes contain 20% water by weight. What 

is the weight of dry grapes available from 20 kg of fresh grapes?  
(A)  2 Kg  (B)  2.4 Kg (C)  2.5 Kg  (D)  None of these  

62.   Read the following information  
1.   Six person A, B, C, D, E and F are sitting in two rows, three in each  
2.   E is not at the end of any row   
3.   D is second to the left of F  
4.   C, the neighbour of E, is sitting  diagonally opposite to D.  
5.   B is the neighbour of F.  
The persons sitting diagonally opposite to each other are    
(A) F and C (B)  D and A (C)  A and C (D)  A and F  

63.   Which of the following diagram represents Elephants, wolves and Animals?  

  
64.   Arrange the sentences in a proper sequence so as to make a coherent paragraph.   

a.   There is a strong manufacturing base for a variety of products.   
b.   India has come a long way on the technology front.   
c.   But the technology adopted has been largely of foreign origin.  



i-GATEMENTOR Test Series for GATE 2013- Mock Test 7 (Mechanical)9 
__________________________________________________________________________________________ 
 

__________________________________________________________________________________________
i-GATEMENTOR,A-213, Street 27, Smriti nagar, Bhilai- 490020, Contact 0788-6499334,Mobile 9926025024 
 

d.   There are, however, areas such as atomic energy, space, agriculture and defence where 
significant strides have been made in evolving relevant technologies within the country.   
(A)  adcb  (B)  dbac  (C)  bacd  (D)  cbad   

65.   Direction: Select two words which are most nearly the  SAME in meaning, or OPPOSITE in 
meaning.  a. comical      b. pretentious     c. tragical     d. climatic   
(A)  ac       (B)  bc      (C)  ab      (D)  da      
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Answer Keys & Explanation  

  
 Explanations:  
 
1. [Ans . C] 

 
2. [Ans . A] 

1
(log )

e n
nI x dx= ∫ 1

1 1
(log )

e n
nI x −
− = ∫  

1

1
(log ) (log ) (log )

1
e n n ne

x dx x x n x dx−⎡ ⎤= −⎣ ⎦∫ ∫  

1(log )
1

n
n n

e
I x x nI −⎡ ⎤= −⎣ ⎦  

1n nI nI e−+ =  

3. [Ans . C] 

4 2
4 2

1 33 5x x
x x

+ + + +  

Minimum value of   

 
4.    [Ans . C]  

equal (In case of pulley & rope assembly tension in both side ropes are equal)  
5. [Ans . A] 

 
6. [Ans . C] 
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7. [Ans . D] 

 
8. [Ans . A] 

 
9. [Ans . D] 

 
10. [Ans . C] 

 
 

11. [Ans . A] 
12.   [Ans . B] 

  

  
13. [Ans . C] 
14. [ Ans. C] 

 

 
15. [Ans . C] 
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16.   [Ans . A]  
Both engine producing  equal work   

 

17.   [Ans . A]  
18.    [Ans . D] 

  

  
19.   [Ans . A]  
20.   [Ans. A]  

 2 2. . . sw K t E mK w cΔ =  

 86 ,Given E Nm= Δ = 150 0.15k mm m= =  

 M = 36, N = 1800 rpm 

 
2 2 (1800) 188.495 188.5
60 60

Nw π π
⇒ = = = / secrad  

 2 2 386 (36)(0.15) (188.5) 2.988 10 0.003 0.3%s sc c −⇒ = × ⇒ = ×  

 
21.   [Ans . D]  
22.   [Ans. D]  
23.   [Ans . C]  
24.   [Ans . A]  
25.   [Ans . D]  
26.   [Ans . B] 

 3
0( ) cos 25 , 4.5xf x e x x X= − − =  

 By N.R. Method 

 1
( )
( )

n
n n

n

f xx x
f x+ = −
′

 

 
3

1 2

cos 25
3 25sin 25

n

n

x
n

n n x
n

e x n xx x n
e x n x+

− −
= −

− −
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27.   [Ans . A] 

Probability that a family has no child =
1
2

 

So, probability that a family has at least one child=
1(1 )
2

−  

Probability that each of the four family chosen has at one child 

  
28.   [Ans . B] 
  

  

  
29.   [Ans . A]  

Take the Laplace transform of both sides of the equation using the linearity theorem; then isolate 
F(s). 

 

 

 

 
30.   [Ans .B]  

 
0,

500 500 sin 30 1000
cM

T
=

× = ×
∑    

  
31.   [Ans B]  

Free expansional strain =α TΔ  
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32.   [Ans . A]   

  

  

  
33.   [Ans . B] 

  
34.   [Ans . C]    

The moment of inertia of the circular cross section is 

 
The  deflection due to the 45 kg disk at the 45 kg disk is 

 

 
The  deflection due to the 34kg disk at the 45 kg disk is 
=0.000096m 
The deflection due to the 45 kg disk at the 34 kg disk is 

 
 =0.000128 m 
 The deflection due to the 34 kg disk at the 34 kg disk is 

  
 =0.0001.5 m 
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