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STRENGTH OF MATERIALS
Fraifea wag A e [siflwes 3w 70
Time allowed : Three Hours| [Maximum Marks : 70
o
e . (i) FEAR U A F v 4 W el gra & 36 g |
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
e (i) A G & @ qFI %) FHEN U Qe @ Faw
G Solve all parts of a question consecutively together,
= (i) WeE v 1 U § e S 1
g Start each question on a fresh page.
2 (iv) 7 AT o s E ek 7 s sE E e E
o Only English version is vulid in case of difference in both the languages.
S | :
< 1. Fefehea = e
= Explain the following :
’ (1)  WoET=EET
Elasticity
(i) &%= fa
Hook's Law
(ili) HEw
Factor of Safety
(iv) =es garaie s
Middle Third Rule
(v) T ST
Slendemess Ratio \y\ww.regional.ac.in 2%3
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oE %1 e [9ER 7 BT | E = 200 kN/mm?,

A steel bar of 25 mm diameter is acted upon by forces as shown in fig. 1.
Determine the total elongation of the bar, Take E = 200 KN/mm?.

A B C D
alkN +— 10kN +— —* 20kN — S{1kN
——1.5m———Im —}e 2m .
faz—1/Fig. -1
e 8 wgEe R W e e A wweed |
Explain the extensometer used in laboratory. 6+6

Vaferd HHiE & &9 UF @ 1 e 450 mm X 450 mm F | T 9%, T @ 98
25 mm S @ & 9 FE 9w S waE 0 @ § | 39 =5 9 1000 kN
T 3T TS T € | A T F FHE 9 I Hivaer wa =i | E =205
kN/mm? @41 E_= 13.6 kN/mm?.

A reinforced concrete column 450 mm x 450 mm has four steel rods of 25 mm
diameter embedded in it. Find the stresses in steel and concrete when the
axial compressive load on the column is 1000 kN. Take E, = 205 kN/mm?,

E, = 13.6 KN/mm?,

T T W F 0 g 9T 100N/mm? () 797 60N/mm? F1 RiiE 58 wiaae
FE TS | 100 Nimm? F uicaer 1 {90 ¥ 60° W+ g0 701 W Ao Hinas,

. OqviTE 99T 9ot HiaEe A e |

At a point in a strained material the principal stresses of 100 N/mm? (tension)
and 60 N/mm? (compression) are acting. Determine the normal stress, tangential
stress and resultant stress on a plane which is inclined at 60° with the direction of
100 N/mm? stress. 6+6

% 2 m @ 79T 25 mm SR 9TE S @ B8 W60 kN F a9 SR W f
T & | 4ft BE & TS 1 vereEd A E=2 x 10° N/mm? #, 0 9% 9 307 Hfew
fagf Tt 3fiT W |19 | I w4

A steel bar 2 m long and 25 mm diameter is subjected to a tensile load of 60 kN.
Taking E = 2 x 10° N/mm?, calculate the stored strain energy and modulus of
resilience in bar.
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(i) W?ﬁﬁﬁaﬁwa%ﬁﬁﬁmm%ﬁﬁﬂwﬁaﬁ,{z)ﬁﬁﬁﬁmwaﬁm
® | R % e st s ST dw st s wit it 5w W T
fafa |

A simply supported beam of 4 m span is loaded as shown in Fig No. 2 Draw the

S.F.D. and B.M.D. and indicating principal values. 6+ 0
lzm 4kN 2kN  2kh/m
A C D E f B
Im—b— Im f— Im—+— Im ‘
fam -2/ Fig.— 2

o €. (3) 5 O T-Section <A1 T & | S or W B T aveit SR 7 ST s
(I and I ) & Tifta T-Section F1 5iged 310! S o |

Calculate the moment of inertia about horizontal and vertical gravity axes (I, and L)

of the T-section as shown in Fig no. 3. 12
- L 60mm -
: T
I
20mm I
b |
!
|
| 60mm
|
|
F
!
| X
f—20mm =+
=t & wamy =l it -
Denive the following expression : 12
M_f_E
Iy R
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7. (i) e GF W A ud dEe H avE S |
Describe the assumption and limitation of Euler's formula.
Gi) o A (4) @ fewr wa # wE A O e ww S o w9 100 mm =S
200 mm TR § | D9 T HNiE E F A 2.1 x 10° N/mm? #ia |

Find the deflection at the free end of a cantilever beam as shown in Fig. no. 4 the
width of beam is 100 mm and depth of beam is 200 mm. Take the value of

Young's modulus E as 2.1 x 10° N/mm?. 6+6
2kN/m 1kN
2 B Nﬁwﬂ
AP =
I im ::I |}, S—
fax -4/ Fig. -4
g, fom w dfige femfur fea

c Write a short notes on the following :
O (i) # uiee od seed afEe
(_U- Hoop stress & Longitudinal stress
© P
CC) (i) == T YA FHE
o)) Closely coiled helical spring
o :
= (iii) I 1 AN
% Effect of eccentricity 4x3
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