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Please read the instructions and questions carefully before answering.
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All questions are compulsory.
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In case of discrepancy/mismatch in Hindi and English versions, English version will stand good.
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It will be responsibility of the candidates to indicate the correct question number including sub question
number and part number, if any and no marks will be awarded for answers without the correct question

number.
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Answer should be given only in single colour ink blue or black otherwise answer sheet will not be evaluated
and candidate may be disqualified.
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While answering objective type questions no corrections in the answers is allowed. In such types of
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Candidates should not write their names or leave any identification mark etc. in the answer sheet (including
applications or other places/answers where generally name is mentioned) otherwise his candidature may be
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YFT-Y / PART-A

To be answered in English Only. [70 Marks]

Q-1. | SR sl & arer R A W | | [1 x 5 Marks]

Fill in the blanks with appropriate propositions.

i) | know kamla....... has aring......... ring is made of gold.
i) Weread...... books.Youread ........

iii) Mohanisnot............ European boy.

iv) The mangoes........... rotten.

v) He...... leaving for Japan when he received the call.

Q-2. | Write the noun forms of the following : - » " [1 x5 mark]

i) Enable
i) add

iv) compare
v) decide

iii) beautify . -

oo

Q-3. | Write the past tense form. . , : [1 x 5 mark]

i) make

i) mean

iii) meet

iv) mistake
V) overcome

Q-4. Write a paragraph of about 200 words “Dr. A P J Abdul Kalam” [1 x 5 mark]

Q-5 | Choose the Correct Answer [1 x 50 mark]

1. Which of the following stresses can be determined using Mohr's circle method?

a. Torsional stress
b. Bending stress
c. Principal stress
d. All of the abpve

2. In simple tensile test, when maximum principle stress reaches the value of yield point, the material subjected to complex stresses fail.
This theory is called as '

. Coulumb's theory
. Rankine's theory
. Venant's theory

..Von Mises theory

wio 0o T 9w

. Which theory gives satisfactory results for brittle materials?

| a. Maximum shear stress theory-

b. Maximum principle stress theory
c. Shear strain energy theory
d. None of the above

4.Modulus of rigidity is the ratio of

a. Lateral strain and linear strain
b. Linear stress and lateral strain
c. Shear stress and shear strain
d. Shear strain and shear stress
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5. In the diagram shown below, a tensile load of 50 kN is applied axially. What is the increase in length of the rectangular tapered plate
of width 10 mm. (Assume E = 220 Gpa)

400 mm

100 mm
5Q mmr

50 kN 50 kN

a. 0.10 mm

b. 0.161 mm

c. 0.126 mm

d. 0.56 mm .

3
6.In a circuit box, a copper rod at room temperature of 25° C has a gap of 0.3 mm between the end of the rod Q and the rigid wall. If i
temperature of the rod increases to 70° C ,then what is the compressive stress acting on the rod PQ? (Assume Young's modulus = 100

Gpa &a=15x10°/°C)

500 mm
°
1
a. 6 Mpa
b. 7.5 Mpa
c. 8.2 Mpa

d. None of the above

7.What is the product of sectional modulus and allowable bending stress called as?

. Moment of inertia

. Moment of rigidity

. Moment of resistance

. Radius of gyration

“Which of the following methods is most efficient method of design of experiments (DOE)?
. Factorial design

. Fractional factorial design

. Taguchi method

. All of the above

9. What is the geometric progression ratio if maximum and minimum spindle speeds are 500 r.p.m and 300 r.p.m respectively? (Number
of speed steps = 7) ' : :
a. 0.91

b. 1.5

c. 1.08

d. 2.0

10. What does W mean in Lagrange's equation (LE = U + AW)?

a. Lagrange's multipliers

b. Functional constraints

c. Multiple variable objective

d. None of the above
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11. What is the maximum shear force acting on the beam shown below.

100 N 50 N 250N

1o0m. 10m 10m icm

a. 125N
b. 200 N
c. 4000 N
d. 8000 N

i A

12.In Euler's theory, long columns having the ratio of (L. /LLD) 212 fail due to

a. crushing

b. buckling

c. both a. and b.

d. none of the above

13.The relation between modulus of elasticity (E), modulus of rigidity (G) and bulk modulus (K) is given as

a. K+G / (3K+ G)
b. 3 KG / (3K+ G)
c. 3KG / (9K+ G)
d. 9 KG / (3K+ G) .

14) When a rectangular bar is uniaxially loaded, the volumetric strain (ey) is given as

a. ox/ E(1-p)
b. ox/ E(1+ )
c. ox/ E(1-2p)
d. ox/ E(1+2p)

15) The value of elasticity increases, when temperature
a. increases :

b. decreases

c. remains constant

d. none of the above

16. The ratio of effective length and least lateral dimension for short column is

a.>12
b. <12
c.z212
d. none of the above

17.Euler's formula is applicable only

1. for short columns

2. for long columns

3. if slenderness ratio is greater than V(1° E / oc)

4. if crushing stress < buckling stress

5. if crushing stress 2 buckling stress ' i
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a.1,2and 3

b.2,3and5

c.3and 4

d. all of the above

18.Slenderness ratio is the ratio of effective length of column and

a. Ivateral dimension of a column

b. least radius of gyration of a column

¢. maximum radius of gyration of a column

d. none of the above

19. When a component is subjected to axial stress the normal stress o, is maximum, if cos 8 is . (0,=0xCo0s°8)

. maximum
. minimum .
. always one

. always zero

A WN -

O

1and 4
1and 3
2and 3
.2and 4

a0 op

20.The graphical method of Mohr's circle represents shear stress (1) on

a. X-axis

b. Y-axis’

c. Z-axis

d. None of the above

21.St. Venant's theory is also known as maximum

a. principle stress theory
b. shear stress theory
c. principle strain theory
d. strain energy theory

22 According to Coulomb's theory, material subjected to complex stresses fails, if shear stress induced in the material
exceeds shear stress at the yield point.

a. minimum, maximum
b. maximum, minimum
¢. maximum, maximum
d. minimum, minimum

23) In maximum principle strain theory, maximum principal strain for no failure condition is

a. e =(0x-0y )/ E +7°
‘b.e= Qmax = Qyp
c.e=0yp/E

d. none of the above




24. What is the bulk modulus of a material, if a cube of 100 mm changes its volume to 4000 mm % when subjected to compressive force
of 2.5 x 10° N?

a. 62.5 Gpa
b. 65 Gpa
c. 67.5 Gpa
d. 70.Gpa

25. If a composite bar of copper and steel is heated at 1200 C, the stress induced in copper bar is
a. compressive stress

b. shear stress

c. tensile stress

d. thermal stress

26. Thermal stress is not a function of
a. change in temperature

b. coefficient of linear expansion

c¢. modulus of elasticity

d. none of the above

27 What is the value of thermal stress, if a rod of 3 m is heated at 50 oC and is fi xed at both the ends? -
(Take a =10 x 10-6 /oC & E= 200 x 103 Mpa) . :

a. 25 Mpa

b. 50 Mpa

c. 100 Mpa

d. 150 Mpa

ok,

28.The graphical representation of variation of axial load on y axis and position of cross section along x axis is called as
a. Bending moment diagram ’

b. Shear force diagram

c. Stress-strain diagram

d. Trust diagram

29.A uniformly distributed load of 20 kN/m acts on a simply supported beam of rectangular cross section of width 20 mm and depth 60
mm. What is the maximum bending stress acting on the beam of 5Sm?

a. 5030 Mpa

b. 5208 Mpa

c. 6600 Mpa

d. Insufficient data

30. The bending formula is given as
a. (M/E) = (aly) = (Rl)

b. (M/y) = (o/l) = (E/R)

c. (M) = (aly) = (E/R)

d. none of the above

31. Which of the following laminas have same moment of inertia (Ixx = lyy), when passed through the centroid along x-x-and y—y axes?
a. Circle ’

b. Semi-circle

c. Right angle triangle

d. Isosceles triangle

32. A circular pipe is subjected to maximum shear force of 60 kN. What is the diameter of the pipe'if maximum allowable shear stress is
5 Mpa?

a. 27.311 mm

b. 75.56 mm

c. 142.72 mm

d. 692.10 mm

33. What is the shear stress acting along the neutral axis of tnangular beam section, with base 60 mm and height 150 mm, when shear
force of 30 kN acts?

a. 15.36 N/mm2

b. 10.6 N/mm2

c. 8.88 N/mm2

d. Insufficient data

34) What is the average shear stress acting on a rectangular beam, if 50 N/mm2 is the maximum shear stress acting on it?
a. 31.5 N/mm2

b. 33.33 N/mm2

c. 37.5 N/mm2

d. 42.5 N/mm2

35. What is the weld joint efficiency if pressure vessel is fabricated with single full t;nllet lap joint?
a. 1.0

b. 0.55

c. 0.65

d. 0.85

B

36.Which of the following is not an unfired pressure vessel?
a. Heat exchanger




b. Storage vessels
c. Steam boilers
d. None of the above

37. Which of the following is not expressed by primary design equation?
a. Functional parameters

b. Material parameters

c. Geometrical parameters

d. None of the above

38. The limit equation st = Sut / Nf is expressed as
a. loose limit equation

b. rigid limit equation

c. rigid on one side and loose on other side

d. none of the above

39. Which of the following statements is/are false if separate cylinder liner is pressed inside the cylinder of large engines?
a. Easy replacement of liner in case of wear and tear .
b. Cheap grade material cannot be used for jacket

c. Liner is to be made of heat resistant cast iron

d. None of the above

40. Which of the following materials are used for cylinder liners?
a. Alloy cast iron

b. Grey cast iron

c. Both a. and b.

d. None of the above
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41. Which stress is induced in cylinder wall due to side thrust of the piston?
a. Axial stress :

b. Circumferential stress

c. Longitudinal stress

d. Bending stress

42. Which of the following curves have the mean value equal to zero in the graph of frequency vs random variable?
a. Normal distribution curve

b. Standard normal distribution curve

c. Both a. and b.

d. None of the above

43. What is the maximum percentage loss of economic cutting speed if geometric progression ratio = 1.06 ?
a. 17.0 %

b. 11.5%

c.57%

d.29%

44. Economic cutting speed is minimum if geometric ratio is
a. minimum

b. maximum

c. equal to economic cutting speed

d. none of the above

45. What is the mass capacity of flat belt conveyor if volumetric capacity 0.55 m3/hr? (p = 1500 kg/m3)
a. 825 tons/hr

b. 825 kg/hr

c. 2.727 tons/hr

d. 2722 kg/hr

46. Which discharge method provides only intermediate discharge for low speed flat belt conveyor?
a. Plow discharge

b. Tripper discharge

c. Both a. and b.

d. None of the above

47. What will be the number of tests required in an experiment to obtain maximum information based on factorial design if, number of
levels and number of factors are 2 and 5 respectively? '

a. 32

b. 25

c. 10

d. None of the above

48. Selection of welding process does not depend on
a. thickness of material

b. availability of equipments

c. economics of the process

d. none of the above

49. Which of the following parameters are to be considered for parts with non rotational symmetry in machining process?
a. Avoid long parts

b. Avoid tin parts
c. Machined surfaces should be parallel to each other and with the base

d. All of the above

50. An inclined belt conveyor is used for loading goods. If speed of the belt having 1500 mm width is 3 m/s then what is the volumetric
capacity of the conveyor?

(For 210, k= 2.35 x 10-4)



a. 1.19 x 10-3 m3/s
b. 1.75 x 10-3 m3/s
c. 1.5 x 10-3 m3/s
d. 2.5 x 10-3 m3/s

. 9rr-§t / PART-B

= f&d & a7 sl ¥ 34 / Answer can be given either in Hindi or English. [15 marks]

Q-6. | W& STR @AY A / Choose the Correct Answer. [1x 10 Marks]

i) PrefemRed ¥ & B & 1 ded @ A s 3t F gferfye fasar /AT & / Which of the following color models are defined

with three primary colors ?

a) RGB and HSV color
models

b) CMY and HSV color
models

c) HSV and HLS color
models

d) RGB and CMY color
models

i) QP STIAIDR AR Y ofraTs I Trgrg sheer: 19.27 A 72T 11.89 4t 81 wwmmﬁmww%ﬂ U ATt b
WH@TE" / The length and breadth of a rectangular verandah are 19.27 m and 11.89 m respectively. Itis proposed

-,

to lay square marble on it. The minimum number of such marbles is 5
a) 1203 b) 1363 ©) 1459 d) 1450 1'
iy a=4.965, b=2.343 TAT c=2.622 ﬁ aT a2-b3-c3-3abc & T & / a=4.965, b=2.343 and ¢=2.622, then the value of a2-b3-
c3-3abc is
a)-2 b) -1 c)0 d) 9.93

iv) TR ¥ T CRIET & 80% A G 601 SR 41 3 Y 37 37 W by 7Rt IaD AT A 8 A IR 5 T3 T T AT Tl e A
et b W% IB 7T &1 / Rajesh corrected 80% of the questions in‘an examination. He corrected 37 questions out of 41
and then got 5 questions correct for every 8 questions. How many questions were asked in the exam in total?

c) 85 d) 60

a)75

b) 65

V) (x2 +x-3x¢ - 3) EHT{IUTW@TH/ The product of (xz +x — 3x° — 3) will be

a) (x—3) (¢ + 1) | b) (x+3) ¢+ 1) ] c) (x+3) (1) ] d) (x—3) (x2-1)

Vi) p % [ 5 & oY (@ — 2) &9 a2 — 5a + p &1 TUHUS & / For which value of p (a - 2) is the factor of the consonant a2 —
5a +p '

a) 2 [ b) 5 | o 3 - [ d 6

vii) af& AC||MN, BN =5 Jf @@ NC = 2.5 20, a’rBM AM &7 5+ &1/ If AC||MN, BN = 5 cm and NC = 2.5 cm, then the value
of BM : AM will be. X

va) 12 [ b) 2:1 [ c) 13 | d) 3:1

viii) AABC 39 7R &, fs AB = 3 ¥, BC = 2 It 3R AC = 2.5 @+l ADEF,AABC & w%q €, afe EF = 4 ¥+t &, a9 ADEF &1

oReT & AABC is such that AB = 3 cm, BC = 2 cm and AC = 2.5 cm. ADEF is similar to AABC, if EF = 4 cm, then the ,

perimeter of ADEF is?

a) 5cm | b) 7cm - [ c) 15cm | d) 18cm

) <1 e Y W o & 8 2 a9 3 7 © 4000 S 1) 10% S i & & srgafier dwdfe sarer & s 8 Ram Manohar

deposited Rs.4000 in State Bank of India for 2 years. The compound interest at 10% per annum compounded half

yearly will be

a)  4840.03 [ b) 4410.05 [ c) 4585.06 [ d) 4862.03
x) [eeiRac & & P @ 3o FEA & / What will be the average of the first 11 consecutive odd numbers?

a) 11 [ b) 12 [ c) 13 [ d) 10

[1 x 5 Marks]

HIAR R wﬁﬁﬁqﬁ‘fﬁ%{q/ Fill in the blanks accordmg of the sequence

) 7,10,811,9,12, ____ ___
iy 3,4,7.811,12,__ ______ .

i) ELFA, GLHA, ILJA, __ __,MLNA
iv) ZA, Y,B, XCy, W,D

v) SCD, TEF, UGH,
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