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18l 14 o7 & IR T | % Jo7 1 3% HT & |

Attempt any 14 questions. Each question carries 1 mark. Ix14=14

1. U WMagehd: dAEER (IIRY), THeid (Agdeiius) 3 ausy uged & foru,
H 3R A Hl 9gH o oI avaes gy feorieh! 6l aen gl 3 1

(®) @
(@) F=
(M) =W
() =%

For a linearly elastic, isotropic and homogeneous material, the number of

elastic constants required to raise stress and strain is

(a) two
(b)  three
(c) four
(d) six

2. IAE ¥E F geH & ¢, A °1g U Y HR H A9 T Al g, I hal
SraT B o arg & ? 1
(%) d=ar (exdfed)

(@) o (wifeefad)
() erEmqadEa (Afefafad)
(o) eamedra (sfeefad)

When a metal regains its original shape when stress acting upon it is
removed, the metal is said to have

(a)  Ductility
(b)  Plasticity
(c) Malleability
(d)  Elasticity
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Teh AT YA T T 6 YR (M) o S hl TS @ 1
(%) 60 fuf,

(@) 50 foe.
() 40 ff,
(a) 30 faeft.

The length between the supports of a Charpy impact test specimen is
(a) 60 mm

(b) 50 mm

(c) 40 mm

(d) 30 mm

T TUMTeh ol fEeiRad Treee & I ST dehal & - 1
(F) TH+&A

(@) ®a-%A

() ®Ex®A

() =&/ ®A

Modulus of elasticity can be found out by the following relationship :
(a)  Stress + Strain
(b)  Stress — Strain
(c) Stress x Strain
(d)  Stress/ Strain

“ar {[‘TW’ (Young’s modulus) eq T Rt STaT 8 1
(%)  chaet Zam @ < ferg
(@) had g AN o foTg
(1) e R e W fore
() T E R T

The term ‘Young’s modulus’ is used

(a)  only for young persons
(b)  only for old persons

(c) for young and old persons
(d)  None of these
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Ifg T Igid W TH g H1E T 7, dl foww & yfd F afaly Seaa
? | 98 Ul shearar 7

) W

@) A

M)
)

g
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(
(
(
() SCmeRrE o

If a force acts on a material, it sets up some resistance to the
deformation. This resistance is known as

(a)  Stress

(b)  Strain

(c) Elasticity

(d)  Modulus of elasticity

THaAH &9 ¥ faafitd ¥R (w) 989 S a1t gramera: gafdd fim h a1 ()
% g § Sohd T (STST qHE) BT B

(F) wi
wl
(@) 5
2
m -
@ -

The bending moment at the centre of a simply supported beam of
length (/) carrying a uniformly distributed load (w) is

(a) wl
by —
(c)

@



8. Wwﬁﬁw ) S g W WA (eNfgE) B/, & A mew

T) Tk EHIGETE eI

() T ARG

The shape of bending moment diagram for a simply supported beam
loaded at its centre is

(a)  aright-angled triangle

(b)  an equilateral triangle

(c) an isosceles triangle

(d) arectangle

9. Ifc T hdiciier fiH AU T B W T Uige IR o 31fiF B, I uise IR &
T AUETY §A (IR w ) 2 1
(%) AA
(@) YRAH
(1) ¥R & SR
(F) WR ¥ ik
If a cantilever beam is subjected to a point load at its free end, then the
shear force under the point load is
(a)  zero
(b)  less than the load

(c) equal to the load
(d) more than the load

10. JrEaHel (AIUEY) 9IRG U im H qeEy Wad W foefad stuedu gfded

() ¥ 9 e T

On the neutral layer of a beam loaded transversely, the shear stress
developed is

(a)  zero

(b) minimum

(c) maximum

(d)  None of these
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11. 9 Th hedIcAlal o1 Tadd B WA 8, d Afeehan gded gidaet (HIvH =H)
forepfera g

(%) Tt v W

(@) 3N wEsR |

()  qeEA I I

(|)  TECATRYUT o ohrg T

When a cantilever is loaded at its free end, the maximum compressive
stress shall develop at

(a) Bottom fibre
(b)  Top fibre
(¢) Neutral axis

(d)  Centre of gravity

12. ISR (B) 3R TEU% (D) % Th AIATHR TS Hl G Toeh (VoM Aigad) &

@ =2
@) B
m B
@) BD
The section modulus of a rectangular section having width (B) and
depth (D) is
@ =22
2
w2
(c) BTD3
2
@ 22
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13. e 7 Torm fedrfa @ @y g1 8 2 1
(%) & IR & 91y Y Y
(@) Icohald WX o A1 oY Ty
() 1efiF uR & a1y e (") Wy
(F)  Icohgl UK o |1 orea (<) =y
Secant formula is applicable in case of
(a)  short columns with axial loads
(b)  short columns with eccentric loads
(c) long columns with axial loads

(d)  long columns with eccentric loads

14. ST (1) % U WY, [ A1 TR Fever (i) €, &1 v o & 1

(®) !
!
(@) 5
!
(1) 3
G

The effective length of a column of length (/) with both ends hinged is
(a) I

(b)

DO |~

(c)

W | ~

(d)

|~
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16.
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TS (1) 1 T wa¥, e T a0 feer 3t gau &0 956 8, &1 STer 1
&g (Tspfoer) wm 8

2n2EI
(%) 2

|
ZZ

(%)

Euler’s crippling load for a column of length (/) fixed at one end and the
other end free is

2n2EI
l2

(a)

2nE1

0 =5

© TEI

(d)

20 THI SATH 1 T @Y Sdl gl &H, AT o Tocd g § gl (e) W ¥
TR 1§ T SR 9R (P) o A9H 8 | Ifc a1 &8 T § hal ot
forenftra 71 &1, @ ‘e 1 Aftrehan g R R 2

(%) 4-0 o
Q) 30 oft
2-5 it
2-0 Tt



A short cast iron column of 20 cm diameter is subjected to a vertical load
(P) passing at a distance (e) from the centre of gravity of the section.
What is the maximum value of ‘€’ if no tensile stress is developed
anywhere in the section ?

(a) 4-0 cm
(b) 3:0 cm
(¢) 2:5 cm
(d) 2:0 cm
17. TH W H dopd A0l (SIS @A), TS o 2| 1

(h)  SAIHHTIITA
(@)  geshATIaTC

() SR
(") ST ° | g T4l
The bending stress in a beam is section modulus.

(a)  directly proportional to
(b)  inversely proportional to
(¢) equalto

(d)  None of the above

Qs g
PART B
Y4t T & IR F1Y | TA4%F J97 2 3 F &5 |
Attempt all questions. Each question carries 2 marks. 2x6=12
18. U T o - FI&I ol SAReAT HhIWT | 2
Explain the tensile test of mild steel.
19. 75 T % (¢ &H — T 3G 61 A1 HIT | 2

Explain the stress — strain diagram for mild steel.

20.  TCITEAT UMk <h faf¥e Jehii shi sme i | 2
Explain the different types of modulus of elasticity.
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21.

22,

23.

Y <hl fawaar sl sarean hifsu |

Explain the failure of a column.

Wl o Fehd AT % foiu staue fag ufturdt (Amse easH) i sme
HifT |

Explain the sign convention used for bending moment of columns.

%H 31 2E & o= a1 A B 2

What is the difference between frames and trusses ?

wus 1
PART C

87 8 Fo7l & 3T T | 9 J97 3 37 HT & |

Attempt any 3 questions. Each question carries 3 marks.

24.

25.

26.

27.

28.

29.

323

T IS o 1Y Hebfgd YR o 7H Ush IJgraaftsa o (im) & fow
ATV §A 1 NG G |

Draw a shear force diagram for a simply supported beam subjected to
concentrated load with an example.

Teh 3ETE01 hl TEIAT & ATEIV ot o g IR (|13 Heav) sl STTLRIM
1 =T HiN |

Explain the concept of sign convention of shear force with the help of an
example.

& FIT * TSca AT (W 31T FARNET) S Yo Hifvw |

Derive the moment of inertia of ‘T section.

T Yfdeel (TeH) 3R §ehd Afdeet (Sifem =&) & e @ 3 g ?

What is the difference between direct stress and bending stress ?

Jcohradl shl SIREAT 3ETEW0T <h! HEMREAT § shifru |

Explain eccentricity with the help of an example.

Sirel s faftr st stgum (af) = fafer < = o= s 2 2

What is the difference between method of joints and method of sections ?
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PART D

87 8 Fo71 & IR AT | Jed J975 37 HT & |

Attempt any 3 questions. Each question carries 5 marks. 5x3=15

30. Tospfa (%) = Bt 8 2 Uoh faeqw s« (fewifin wE) gr 3coa fafie s
% T & =re Sl | 5
What is strain ? Explain the different types of strain that a deforming

force can produce.

31. U @hEdl 389 &=[d 3.5 Wi, Tl qen 120 firft. & smedl =98 1 g | rmaf®
E H FA B o U, TE, Th a9 TR 400 kN & eflq & T
3R 2 foeft. &1 foeam A T R | AT o=@ o ugd 1 SR TN
200 x 103 N/frft.2 3, dt ==& 1 Aidfish =8 1d HI | 5

A hollow steel tube 3-5 m long has external diameter of 120 mm. In order

to determine the internal diameter, the tube was subjected to a tensile
load of 400 kN and extension was measured to be 2 mm. If the modulus of
elasticity for the tube material is 200 x 103 N/mm?2, determine the
internal diameter of the tube.

32. TUH WY o gl R 9« R g at 31fer & & (fhfterm) WR & g i Yo
I | 5

Derive a relation for Euler’s crippling load for a column when both ends
are fixed.

33. U M AWM @0 400 T, x 200 FEf. x 20 feft. ok 6 #i. @i,
T2 S gl il © fOR 8, & w9 ° yI < It B | W9 % foie Stfaer o
& (Topfearm) vr s B 2 awor & fotw = Torish 200 x 103 N/t 2 &fifsm | 5
An ‘T section joist 400 mm x 200 mm x 20 mm and 6 m long is used as a

strut with both ends fixed. What is Euler’s crippling load for the column ?
Take Young’s modulus for the joist as 200 x 103 N/mm?.
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34. YT (ah) < fafy &1 3w weh, fo 1 H guit o ER B4 28 & Hewl

BD, CD 3R CE # &1 J1d shifvre | 5
B D
3Hl.
A F
4 4. C 44, E 41,
360 kN
faa 1

Using the method of sections, determine the force in the members BD,
CD and CE of the roof truss as shown in Figure 1.

B D
3 m
A 4 m C 4 m E 4 m q
360 kN
Figure 1
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