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B 

Find the equation of the curve passing through the point (-2,3), given that the slope of the 

(a) 

tangent to the curve at any point (x, y) is 

(c) 

(a) 

(a) 

(b) 

(c) 

Ahalleâ HEIYG (4IA) / TECHNICAL ASSISTANT (MECHANICAL) 

(c) 857 

(d) 

A manufacturing firm incurs a fxed cost of Rs. 30,000. The variable cost is Rs. 10 per unit and 
selling price is Rs. 25. Determine the number of products to be produced so that the market 
price is just equal to the original cost of the product. 

(a) 

2 

(c) 

+x-23 = 0 

y' -x+5=0 

(c) 
(d) 

2c 

3000 

Which of the following bearings has least capability for withstanding thrust load? 

The wavelength of CO2 laser is 

2x 

} tR ur Taper roller bearing 

STY yT aÍG yraT/ Deep groove ball bearing 

(b) 

(a) 

uf Ys duftT/ Angular contact bearing 

1064 lc/nanometer 

1.064 C/ nanometer 

Heat tgT ft zy 
aa ter sit z 

22-12 

(b) 2000 

(d) 

te5IR TeR duft/Cylindrical roller bearing 

y-3x-15 =0 

-3x-l=0 

(b) 

(d) 

1200 

The positions of reference line and top view in 3rd angle projection are? 
(a) H ter gf TT 394 FH ¿/ reference line lies above the top view 

251 = (0 +30oo0 

3 

10.60 HT$ShT0CT / micrometer 

0.1064 HI^SAI0TT l micrometer 

FV 

aIa 31 F ¿/ reference line lie left side to top view 

aIs 3ÌT T Ireference line lie right side to top view 

1480 
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B 

ulA = 10 x 10-6C 
Consider a steel bar at a temperature of 25 "C as shown in the below figure IL 

temperature is the bar stress free? Assume that initial length, L=l m, Coefficient atWhat 

expansion = 10 x 10-6C. 

(a) 
(c) 

(a) 

(c) 

(a) 
(c) 

(a) 

(b) 

(c) 

(d) 

What is the most suitable cross-section choice among the following when a cantilever beam 

subjected to pure bending has to be made of cast iron? 

70°C 

Air refrigerator works on 

(a) 

60 °C 

(b) 

(c) 

3HT4GIAR/ Rectangular 

(d) 

r ds/T section 

V= dM/dx 

Which of the following is correct with respect to the bending moment and shear force of a 

beam? 

V= M.x 

Yfho T/ Rankine cycle 

A1oife u5 / Carnot cycle 

1 m 

ot (a) 3i (b) / Both (a) and (b) 

(b) 
(d) 

0.5 x des hT JT /0.5 x Throat of Weld 

dS I JIT / Throat of Weld 

(b) 

àe - etH HISfh/ Bell -Coleman Cycle 

The size of the weld in butt welded joint is equal to 

2x des JI I2 x Throat of Weld 

(d) 

(b) 
(d) 

0.25 mm 

x des h Jel/V2 x Throat of Weld 

50 °C 

4 

80 °C 

daIs, L= 1 m, AIY fatR 

JtrcR/ Circular 

qat /Square 

M= dV/dx 

dATe 

M=Vx 

O,25 

ho h 

1480 



M. lim °-1 

B 

Find lim 

(a) 1 

(c) 

(a) 7.15 fHGC minutes 

(c) 3.85 foc/ minutes 

(c) 

1 

(a) PIt/ Chart 

2 

(a) 

1 -1 

(c) 

The observed time for an operation of turning a shaft is 5 minutes. If the performance rating 
18 l30% and allowances are 10% of the normal time, then what is the standard time for this 

job? 

(a) 

(b) 

(c) 

(d) 

U aTt/ Chart 

(b) 

(d) 

0.00385rC 

Which of the statistical process control chart is used for measuring the quality characteristics 

of a product? 

0.001385/rC 

(b) 

(d) 

y egi/ an ellipse 

(b) 

(d) 

v GH RTD, SHAÊ HÍRÌ 0 °C 4T 100 2 TT 100 °C T 138.5 2 I SHo fa 100 °C 

0 

For a Platinum RTD the resistance at 0 °C is 100 2 and resistance at 100 °C is 138.5 Q. What 

is its coefficient of resistance at 100 °C. 

(b) 

2 

(d) 

5.85 fHdcI minutes 

6.5 foTI minutes 

Locus of a point P, equidistant from two fixed points A and B, is 

C at/Chart 

RtChart 

AB â vo HHGlT T/a parallel line of AB 

5 

xa 

38.5rC 

1.385PC 

n 

a 

yo dr HÀ AB HGt $T S0aT}/a circle with AB as largest chord 

NT:S-3 

3&.5 

-5 

AB HEY faa ot alt AB 4 GAdd G taT / a line perpendicular to AB 

passing through the midpoint of AB 

AR 
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A simply supported beam is subjected to a concentrated load at the center of enon. 

another case the same load is uniformly distributed over its entire span. If maximum bend: 

stress generated in the beam in both cases are oA and oa respectively, then which of AL 

following is correct? 

(a) OA =0.25a 

B 

(c) 

(a) A 

17) t ucr Hitsa feyH A 3ÌT B 3â GoRT KA> KB SIGI HG 3oT aGt HHG T 

Ab) B 
(c) 

(d) 

Consider two helical compression springs A and B with their stiffness KA > KB. When both of 

them are subjected to the same load then which spring stores more strain energy? 

(a) 

(c) 

Ca = 2.00 oa 

(a) 

(b) 

(c) 

3T4 

Young's Modulus of a material is 260 GPa and Poisson's ratio is 0.3. Values of bulk modulus 

and rigidity modulus are? 

(a 

ai HHG T HUsld o / Both store same energy 

(C) 

The purpose of supercharging an IC engine is 

Gh/ Insufficient information 

150.1 GPa 3i l and 100 GPa 

216.7 GPa 3/ and 80.4 GPa 

gix hH ho 

fafasUT G4H 

(b) OA =0.50 d¡ 

rdst aícT hH 

(d) 

(d) _ott T YTG HI3CYT aç 

10.00 + 0.30 + 0.05 

Fhto 

10.00 + 0.35 

ot 

fy/ to decrease the noise 

(b) 

(d) 

The combination of slip gauges to obtain a dimension of 10.35 mm will be 

6 

es/ to decrease specific fuel consumption 

fes / to decrease cooling of cylinders 

Toy/to increase power output of engines 

(b) 

216.7 GPa 3t / and 100 GPa 

170.7 GPa 3it/ and 85.3 GPa 

(d) 

6 

8.00 + 130 +1.05 

2 2 

K 

5.00 + 4.00 + 1.00 +0.35 

260=k (ou) 

=Ql6. 
60= A4(3) 30 

1480 



B 

A particle's position in the x axis with respect to time t is given by x= 4� 27t + 3t, (* 1n 
meters and t in seconds). The time at which the particle velocity is zero is 
(a) 1s 

(c) 

(a) 30 MPa 

(c) 

22. v afuet t, 400 mm aH 3t 15 mm cêc â tas, 15 MPa 3H0afti calg 1ia ë. 

A boiler shell 400 mm diameter and plate thickness 15 mm is subjected to internal presSure of 
15 MPa, then the hoop stress will be 

(c) 

(a) 1/2 

0 s 

FT ? 

(a) 

(c) 

(a) 

100 MPa 

(c) 

(c) 

A condenser of a refrigeration system rejects heat at a rate of 90 KW, while the compressor 
consumes a power of 30 KW. The coefficient of performance of the system would be 

1/3 

(a) 

w]3 

24 EI 

w]³ 

(b) 

2EI 

(d) 

What is the maximum slope of a simply supported beam with uniformly distributed load of 
magnitude 'w' N/m? 

n, t n, 
(n, + n,) + 1 

(b) 
(d) 

doy/ Ductile 

H¥lct/Malleable 

(b) 
(d) 

(b) 

(d) 

Materials subjected to rolling operations should be 

(b) 

3 s 

(d) 

1.732 s 

In a multiple disc clutch, if n, are the number of discs on the driving shaft and n, are the 
number of discs on the driven shaft, then the number of pairs of contact surfaces will be 

(b) 

(d) 

50 MPa 

7 

200 MPa 

3 

2 

w]8 

48 EI 

wl 
6 EI 

2A4O200 

(n, + n,) � 1 
(n,+ n,)/2 

clz/ Ferrous 

3414H À IG dÆI/ None of the above 

1480 
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30) 

B 

uf 600 rpm 

IE the number of teeth on the wheel rotating at b00 pm 1s 90, then the number of teetha 

mating pinion rotating at 1200 rpm 1s 

(a) 45 

(c) 20 

(a) 

(b) 

(c) 

For a floating body in a stable equilibrium, under the influence of gravity alone, which of the 

following is true? 
HcHT CG 

(c) 

HT CG 

(c) 4.30 

(d) 

(a) 

on the same horizontal line 

(c) 

f HST 90 , at 1200 rpm 4 qHt dl A 

HR 

(b) 18 

(d) 

(d) teru t CG t (G5 lr afT/ Metacentre and CG must coincide 

What is the percentage of Carbon at the Eutectic point in Iron Carbon diagram? 
(a) 0.76 

(b) JjH UT Gt holl / prevent hot cracking 

taria st CG t y¡ â fa tar T fd tI anfau / Metacentre and CG must lie 

78 % 

63 % 

à zI IfT/ Metacentre should be below CG 

34T lT aif/Metacentre should be above CG 

GeT Geo 

JsF 9IG 

60 

The purpose of copper coating of carbon steel wires in submerged arc welding is to 
(a) dea À aiaT igell / add copper to the weld 

|200 

(b) 2.14 

(d) 

2212.0Ss36 

mre 

5.56 

In order to test the efficiency of reducer gear train 1 KW input was given at the input end at a speed of 1440 rpm and at the output end the measured torque was 56.36 Nm. If the ratio of speed reduction in this unit is 10: 1, the efficiency is about 

lus 

lT / prevent rusting of the wire 

BoT/ provide cooling for the torch 

(d) 

(b) 85 % 

8 

|200 
600 

96% 

AIs6.34 

3ø 

P=21TNT 

60 

a-a1480 



B 

lgmoon = Searth/6] 

The natural frequency of a spring mass system on earth is wn. The natural frequency of this System on the moon is gmoon =gearth/6] is 
(a) Wn 

(c) 

A company has a demand of 12000 units in a year. The storage cost of one unit for a month is 

(a) 100 

20% of the unit cost. The set up cost for one run is Rs. 120 and the unit cost is Rs. 120. What is 
240% 

(c) 120 

the optimal number of orders to meet the yearly demand? 

(a) 

0.204 Wn 

(c) 

(c) 

(a) 

lf the major and minor principal stresses acting on a body are 100 MPa and 60 MPa 
respectively, then the maximum shear stress will be equal to ? 

(c) 

20 MPa 

80 MPa 

(c) 

20 

(d) 

3, 2 
3, 3 

(a) T 

Find the order and degree of the following equation 

(b) 
(d) 

The COP of a carnot pump operating between 6 °C and 37 °C is 
(a) 10 

(b) Goil / increases 

decreases 

2 

�ai VE/remains samne 

dy 

dx 

(b) 200 

(d) 

(b) 
(d) 

22 

(b) 

0.408 Wn 

(d) 

0.167 Wn 

3 

+ sin 

(b) 
(d) 

240 

40 MPa 
160 MPa 

COP 

With increasing temperature of intake air, IC engine efficiency 

5 

2 

2, 3 
2, 2 

|+l=0 

31oJ hRaÌ qT oHT Tt~/ depends on other factors 

200 

29,310 

Dei60 
R-80 

20K/2 

|00 

1480 
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B 

(a) 

Findd 

(c) 

(c) 

3Ó. FI� M24 x 3 atec fay ds 

(a) 

For a single start M24 x 3 bolt the lead is 

(c) 

(a) 3 mm 

tan'x 

(a) 

(b) 

(c) 

tanx 

(d) 

Sec(r) 

(a) 

e +C 

(c) 

ellir) +C 

(a) 

Which of the following geometric dimensioning symbol indicates flatness? 

(c) 

24 mm 

¿oT / doubled 
If the diameter of wire stretched by a load is doubled, then its Young's modulus will be 

R JT / four times 

ye-uts I one-fourth 

349HTÍT 6T remains unaffected 

39.2 N/m? 

(b) 

9.8 N/m² 

(d) 

(b) 

400-700 nm 

(d) 

10-300 nm 

The shear stress developed in a lubricating oil, of viscosity 9.81 poise, filled between 2 parallel 
plates 10 cm apart and moving with relative velocity of 2 m/s is 

(b) 

(d) 

(b) 

+C 

e tan' +C 

1.5 mm 

8 mm 

What is the range of wavelengths that belong to the visible region in the electromagnetic 
spectrum? 

(b) 
(d) 

10 

(d) 50 N/m 

19.6 N/m? 

1000-2500 nm 
5000-10000 nm 

1480 
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B 

Find the area ofa triangle whose vertices are (-3,4), (3,-2) and (3,5) 
(a) 15 

(c) 

(a) 

(c) 

21 

(a) 

(c) 

3H 

H 

If the object of mass 'm' slides down a frictionless curved surface of radius H from rest and is 
projected horizontally at the bottom of the surface and further the object falls through 
v�rtical height H as shown in the figure. The horizontal range R achieved by the object from 
its initial position is 

8.52 m qlot / of water 

9.62 m qll of water 

(a) Kw = 

Kw = 

4c-2 0.615 

4c-4 

4c-1 

radius H 

4c-4 

(b) 

m 

(d) 

0.615 

(b) 

(d) 

At normal atmosphere pressure (760 mm of mercury) the gauge records a vacuum pressure of 

35 KN/m2. What is the absolute pressure in metres of water? 

(b) 

(d) 

42 

H 

(b) 

33 

(d) 

¿aIG (760 mm 9RI) 4T a 35 KN/m² T y GAIa RhiS HI Iqt 

11 

R 

2H 

4H 

For a compression helical spring, Wah>'s correction factor (Kw) is given by (with c = dUD as 

spring index) 

7.52 m qit/ of water 

l36)+3)+3 

13(4)+s(-2-5)+3(4) 

6.76 m qot /of water 

Kw = 

Kw = 

4c-1 

4c +1 

4c-2 

34 

4c+4 

at 3(-6-43) 

3-2 

0.615 

0.615 

C 

35Kp 

6.632 ) 

ol-32 

1480 



B 

Pick the correct relationship from below for a simple harmonic motion. 

(a) 

(c) 

The symbol 

(a) hR/ Cooler 

(c) 

i=-ox 

aR<h, f0.04 

alr/Heater 

(a) 

(a) 0.82 m loT /of water 

(c) 1.63 m Yit/of vwater 

Anemometer is used to measure 

(a) 

(c) 

is used in the hydraulic system to represent 

qft Haaf 

dT/Velocity 
(c) QUIHI / Viscosity 

The velocity of water in a pipe of 40 mm diameter is 4 m/s. The length of the pipe is 1 m. What 
is the head loss due to friction in terms of m of water if Darcy's friction factor, f= 0.04? 

4800 

1200 

(b) 

(d) 

ur 

(b) 

(d) 

oRUT aife m GH FUT ? 

(b) 

(d) 

(b) 

(d) 

fthocT/ Filter 

(b) 

GT/ Reservoir 

(d) 

The Reynold number for the flow of a fluid in horizontal circular tube of constant diameter is 
A200. If the diameter of the tube and kinematic viscosity of the fluid are doubled and 
discharge at the exit is kept same then the new Reynolds number for the flow in the tube 
will be 

12 

3.26 m YloT/ of water 

1.32 m qlol/of water 

AI9AG/ Temperature 

Hlrg/Density 

300 

600 

o.& 

1480 



As shown in the hgure, a mass of 100 kg is held between two springs. The natural frequency of 
vibration of the system in cycles /second is 

B 

(a) 

(c) 

(c) 

(a) PL/3 

0.5 7 

(a) 

10/7 

(c) 

A concentrated load P acts on a simply supported beam of span L at a distance L/3 fromn the 
support. The bending moment at the point of application of the load is given by 

PL9 

(c) 

150 km 

600 km 

20kN/m 

(a) 15 

100kg 

20kN/m 

243 

(b) 
(d) 20/ 

A large ball of string has a radius of 1 m. Find the total length of the string in the ball if the 

string cross section diameter is 4 mm and 40% of the volume can be considered unfilled to 

account for the gaps in the wound string in the ball. 

(b) 

(d) 

(b) 

5/r 

6. HTZT 3 * got AH A fay, l5A| = X\A. t X= 

F'or the square matrix A of order 3, |5A| = X|A|, then X= 

(b) 

(d) 

2PL/3 

2PL/9 

13 

300 km 

200 kmn 

125 

25 

4 

23 

A+P 

AKA= 29 

1480 



B 

What is the approx. speed of the fighter jet in km/h if it is flying at mach 3? 

(a) 411 

(c) 

(a) UF at TET/It stays the same 

(b) 

(c) 

3704 

If the temperature of a gas increases and the pressure remains constant, what happens to the 
volume of the gas? 

(a) 

(c) 

TE ITHGa 

(d) 34GG À hý H¾I/ None of the above 

(a) 

(c) 

The centre of gravity of the volume of the liquid displaced is called 

¿dlg hT hg | Centre of pressure 

Aert/ Metacentre 

2o 

(b) 

d 

(d) 

8a 

d 

3fs 5T A TCAI /It decreases proportionally to the temperature 
Hq A gl /It increases proportionally to the temperature 

(a) 0.5V 

(c) 4V 

(b) 

What is the pressure difference between inside and outside of a droplet of water? (where ais 
the surface tension and d is the diameter of droplet) 

(d) 

1234 

11112 

(b) 

(d) 

14 

331T aT g / Centre of buoyancy 

344T s /None of the above 

31310=os 

4o 

d 

12o 

If a liquid enters a pipe of diameter "d" with velocity "V then what will be its velocity at the 
exit if the diameter of the pipe reduces to 0.5d? 

(b) 2V 

(d) V 

Va 
1480 



65. 

For the given fluctuating fatigue load. the value of stress amplitude and stress rati0 are 

(a), 100 MPa 3tt/ and 5 

(c) 

(a) 

(c) 

(a) 

100 MPa 30T / and 0.20 

(c) 

load at center 

In which of the following cases, net area of the shear force diagram is zero? 

at free end 

(a) 

(d) ad (a) 3tt (c) / Both (a) and (c) 

(b) AR R HhS HR HÊ ca H/ Cantilever beam with concentrated load 

23.43 KN/m2 

250 
n 200 

150 

35.25 KN/m2 

yidd t 300 MPa HG| 

n 100 

ã A H+ÍGA T� HT HA HHTa au/ Simply supported beam with concentrated 

50 

(64000/r2)1/8 mm 

The pressure of water in a pipe line was measured by means of simple manometer containing 

mercury. The mercury level in the open tube is 180 mm higher than that of the left tube The 

height of water in the left tube is 60 mm. The static pressure acting on the pipe is 

(c) (16000/n)18 mm 

(b) 

HHH Fhy faakd HTR HT H HHT H / Simply supported beam with 

"P200 

(d) 

3' 600T 

(b) 

Time 

250 MPa 3t/ and 5 

(d) 

250 MPa 3t/ and 0.20 

Determine the shaft diameter d' of a machine transmitting 200 W at 10 RPM. Assume 

allowable working stress as 300 MPa. 
(b) 

72d3 
15 

20.56 KN/m² 

45.65 KN/m2 

(32000/r)V8 mm 
(8000/7)8 mm 

T3OOXT 
-2y 32 

1480 
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69. 

70. 

B 

Large sneed reductions [greater than 20] in one stage of a gear train are possible through 
a ffNT/ worm gearing (a) 

(c) 

(a) 2725 

(c) 272.5 

(a) 
(b) 

A penstock pipe of diameter 10m carries water under a pressure head of 100 m. If the wall 
thickness is 9 mm, what is the tensile stress in the pipe wall in MPa? 

(c) 

FT AfeT/ spur gearing 

(d) 

dde fatftu/ bevel gearing 

Misrun is a casting defect which occurs due to 

(c) 

(a) fyy 

(c) 

qAYT 

(c) 

H/ Pitch diameter 

(a) 220 MPa 

The metric screw thread designated as M6 × 1 5g6h where 5g tolerance symbol controls the 
tolerance of 

360 MPa 3t 140 MPa I fayuT 3t fAG0 

(b) 

T 4ET 3H0l6 I4ATG 31GGT / very high pouring temperature of the metal 

fu $ UT AT 3yet Red/ insufficient fluidity of the molten metal 
RG Tg <ART Rd h HqRTYUT l absorption of gases by liquid metal 

CNC #hr c 

(d) 

ea FeIFF hT HG& HRYU/ improper alignment of mould flasks 

TH/ Minor dianmeter 

314 MPa 

(b) 
(d) 

f3foT 3TTIT/ Drilling operation 

(b) 

(d) 

i_c-z-4i5c (P.T-P) fat 

A small element at the critical section of a component is in bi-axial state of stress with the two principal stresses being 360 MPa and 140 MPa. The maximum working stress according tO distortion energy theory will be 

(b) 

af¢hei frf 

(d) 

545 

1090 

(b) 

(d) 

helical gearing 

16 

HT ATH / Major diameter 

341 Ht/ All of the above 

Point-to-point (P-T-P) control in CNC machine tool is applicable in case of (a) ff 3qT/ Milling operation 

HHR HEHH HIHT gÍGdT ~0IT 

110 MPa 

400 Mpa 

zfear 3/Turning operation 
344T Haft / All of the above 

1480 



72. 

74) 

B 

100 mnm 

In a regular cone, the angle between base and slanting surface is 45 degrees and the base 
diameter is 100 mm. If a helix is to be built on such a cone with a pitch of 5. How many revolutions do the helix made in this cone? 
(a) 14.1 

(a) 

(b) 

(d) 

Appropriate instrument to check the flatness of slip gauge is 

(a) 

(c) 

(c) 31fCChi Serolal optical interferometer 

10 

(a) 

(b) 

SI4GT Hi/ dial indicator 

(c) 

ayiy defoa/pneumatic comparator 

(d) 

The temper classification T6 in aluminium alloys refers to 

(b) 

aged 

(d) 

ate ai 34aift/ solution heat treated 

3440T fal3d T H^Fay yaquT gfaT HrA I tool makers microscope with 
projection facility 

gfghaT 3H13T/ Process layout 

treated, cold worked and naturally aged 

If all the processing equipment and machines are arranged according to the sequence of 

operations of a product, the plant layout is known as 

GII^oT 313T ! Line layout 

f 

18 

a aff 3yefta sitr afa q AHAfaa / solution heat treated and artificially 
aged 

20 

HY H lcyHIÍdT/ solution heat treated and naturally 

Ht tH32/ Combination layout 

f 3I3C / Fixed position layout 

(0 

17 

preluet fuuction ( line 

1480 



B 

Find the centre and radius of the circle, 2r2 + 2y? - x= 0 

(a) 

(b) 

(c) 

(d) 

(a) 

(c) 

4 

(c) 

) 

(c) 

Ni 
N, D, 
N, D, 

(a) 

D,2 

N, D, 

(c) 

1 
4 

1 

4 

1 

4 

58 °C 

1 

39 °C 

fAuT/Centre 

16 

faT/Centre 

-0.010 

14E / Shaft : 60-0.029, c/ Hole : 60 

What is the type of fit obtained? 
(a) Fr 

fas/Centre 

avT/ Centre 

According to the law of gearing, with usual notations, which of the following is true? 

BFs fhc/ Interference fit 
fhc/ Clearance fit 

and radius 

-0.035 
-0.000 

(b) 

and radius 

and radius 

(d) 

and radius 

(b) 

(b) 

315HIçify HTA0T / isotropic materials (d) 

(d) 

On a hole and shaft assembly the dimensions are as given below 

(b) 

N 

(d) 

N, 
N, 
N, 

1 

4 

1 

4 

1 

4 

1 

47 °C 

16 

The materials having same elastic properties in all directions are called 

(a) 3H1Cet HIHT / ideal materials 

64 °C 

D, 
D, 
D, 

85 °C IYHH aT 4 kg Jjt YoT 22 °C 9T Tà 2 kg os y À er AI}: fafa 

D, 

The 4 kg of hot water having the temperature of 85 °C is mixed with 2 kg of cold water at 22 °C. What is the final temperature of the mixed water? 

HhUT fhc/ Transition fit 

Hde 

faj fhc/ Shrink fit 

H||GT HIHT / uniform materials 
lecr HIHT / elastic materials 

92-(6y 
T 
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