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fohgT 14 F971 & IR 19T | IF F97 1 3 FT & |

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

323

T gehd: AEER (TCITEY), THCSh (STTEEICIUS) 3 gey qard & foru,

T 3 T Sl agH & T 1w Joaey feorient sl e gt 2 1
() @

(@) =

(M) =W

(7)) =%

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

AT TH I TCH < a1G, Al 91g 9 qo ATHR H I198 T Sl 7, al hal
ST B o amg A B 1
(%) = (sHIfad)

(@) e (wifeefad)

()  mEqedHEar (AfeRfafrd)

(|I)  Joamedn (SeAfeefad)

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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(%) 60 fu,
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() 40 fif,
(=) 30 fu.

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

(b) 50 mm

(c) 40 mm

(d 30mm

TATET UTTeh ohl TH=ITctad |ve-d & 91 ST Eehdll @ : 1
(F) &H+&A

(@) ®a-%A

() ®Ex®A

(o) ®E/®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

“r I[UI'iEF’ (Young’s modulus) 3eq TINT TohaT ST 8 1
(%) had JaT AN o foTT
(@) had qg @ % for
() Fom 3 g @ < foe
() 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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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

THEAE ®9 § faalid 9R (w) 989 S el Granera: 9 i\ 6l s (1)

% ohg H S MU (SfST qHe) BT 8 1
(F) wl
wl
(@) o5
2
m M-
@ -

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

(a) wl
(b) —
(c)

@
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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

It Teh hedicior s 394 T B T Tsh Yise UR & AT 8, @ 9ise IR &+
AT AUETY §A (R w) 2 1
(%) =

(@) YRaAH

(1) ¥R & SR

(F) ¥R ¥ Al

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

TrEadc! (AIEY) WG Th & hl dFY Wd W foehfa stueqor gfderd

(
(
(
(

(%) ¥ & FE 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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(1) dCET AT W

(9)  TECATRY % g W

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

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

(d)  Centre of gravity

e (B) 3R TEUE (D) % Tsh ARCAIHR TS I TS UNTh (HFH Aigerd) 8 1

@ =
@) B
m B
@) BD

The section modulus of a rectangular section having width (B) and
depth (D) is

BD

(a) 5

2
m B
(c) —_—

(d)
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() I&fT WR % 919 Y WY
(@) Scohald WX o A1 Y wWY
() efiT uR & a1y e (") W@y
(|)  Ichel™d R o |1 ora () w9
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. T (1) % U WY, f9es A1 R wever (ise) €, &1 v o & 1

) 1
(@
m
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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Euler’s crippling load for a column of length (/) fixed at one end and the
other end free is

2n2El
l2

(a)

2Kl

0 =5

n?El
l2

(c)

2Kl

)
412

20 Gt SAE H Th dY GAdl ARl &qH, FFATT % Tocd g § GU (e) WH
TR @ U SHediek 9% (P) & JAfH 7 | Afe = @ ogum # i off
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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
(c) 2'5 cm
(d) 2:0 cm
17. T W H dopd A0 (SIS @A), TS oM 6 2| 1

(%)  STgsATgaTdt

(@) ghaTgdt

(M) SR

(") ST ° | S5 T4l

The bending stress in a beamis section modulus.
(a)  directly proportional to

(b) inversely proportional to

(c) equal to

(d)  None of the above

Qs g
PART B
Yt g9l & I FoT | IAH J97 2 3F FE |
Attempt all questions. Each question carries 2 marks. 2x6=12
18. 75 T % - TU&0 i AT HT | 2
Explain the tensile test of mild steel.
19. 73 T % (¢ &H — T 3G 61 =FRean HIf | 2
Explain the stress — strain diagram for mild steel.
20.  JCITET Tk o fafire Jepwi shi smen i | 2

Explain the different types of modulus of elasticity.
323 9 P.T.O.
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Y <l fawadr sl sarean hifsu | 2

Explain the failure of a column.

Wl o Fehd AT % folu seauTe fag 9ftardl (Amse sheasH) i Same
T | 2

Explain the sign convention used for bending moment of columns.

%A 3 77 & o9 FAT AR B ? 2

What is the difference between frames and trusses ?

Qug T
PART C

87 8 Fo7l & 3 T | o9 J97 3 37 HT & |

Attempt any 3 questions. Each question carries 3 marks. 3x3=9

24.

25.

26.

217.

28.

29.
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T IS o 1Y Hebfgd YR o 7 T IJgaafeea o (im) o fow
TR I HT NG T | 3

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

Teh ICTE0T Shl TETIAT & STIEYV] o o g IRUT (TTE SHeayH) 6T STTLRom
1 saTEaT i | 3

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

& I & Tged AT (HIHS 3T SHRIT) hl Feud HIfT, | 3

Derive the moment of inertia of ‘T’ section.

g giderel () TR aeha gfderat (Sife @) & ofa = AR B 2 3

What is the difference between direct stress and bending stress ?

Iceheodl hl AT TR shl HEdT ¥ <hIfST | 3
Explain eccentricity with the help of an example.
et it fafy et srgumn (af) < fafer & s s 3w @ 2 3
What is the difference between method of joints and method of sections ?
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=87 8 Fo7l & IR AT | Je9 J97 5 37 FT & |

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

30. Tospfa (¥7) = Bt 8 ? Uo faeqw @ (fewifin wiE) grn 3coat fafie s
% T & =R Sl | 5
What is strain ? Explain the different types of strain that a deforming

force can produce.

31. U @hEdl 39 =8 3.5 Hi. Tl qom 120 fifl. & STedl =98 1 g | @i
=M H FA R b Y, T, Th T AR 400 kN & JdH Hi TS
3R 2 foeft. &1 foeam AT T R | A o=@ o ugd w1 TR T
200 x 103 N/fft.2 2, @ 5@ o1 STTdNeh =18 F1d HIfT | 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/mmz, determine the
internal diameter of the tube.

32. T T % QI R 5a fR 2 a1 oTiaer & &9 (fefeerm) WK & 999 &l god
HIRT | 5

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

33. TH ‘A UM w07 400 o, x 200 frft. x 20 frdt. iR 6 . wwll,
T I Nl U O for R, & 9 ° T f A 7 | W o fu oftaer i
& (ToRfearT) vr s B 2 awor & fotw 3 Torieh 200 x 103 N/t 2 wfifsm | 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?.

323 11 P.T.O.
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34. STAuT (ah) & fafy &1 U Heh, foF 1 H guit o ER B4 8 & deHdl

BD, CD 3R CE # s JTd shifoiq | 5
B D
3.
A F
49, C 44, E 41,
360 kN
fa 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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