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(i) merrye sfEr & vy o @ fed ofe & s R
- ote: Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) FeF 5¥T & T4 97 B FHER O T & BT |
Solve all parts of a question consecutively together.
(iii) % gvT F T4 T T R FAG |
Start each question on a fresh page.

(iv) &1 99Tt & o 817 @1 ffa § ot s gt o B

Only English version is valid in case of difference in both the languages.

1. T ot wftra w v
Explain the following in brief :
(i) & w e

Hook’s Law.
(i) & THAA TS T eaer
Principal planes and Principal stresses
(iii) Taiw Faw
Quarter Rule
(iv) forepfer 3t
Strain Energy
(v) oIarAgaa

Slenderness Ratio o 2x85

2. () UHIREE. @iEer o Hwi) w450 mm x 450 mm T ¥ | w0 @ R
25 mm A F GX BE 70 g& ¥ | T €W W 1000 kN B 9K FH * w @ ot e
& HhpIe | wieEe e |
Eg=2x10°Nmm? E¢ = 1.36 x 10* N/mm?,
A RCC (Reinforced Cement Concrete) column of 450 mm x 450 mm has four steel
rods of 25 mm diameter. Find the stresses in steel and concrete when the total load
on the column is 1000 kN. Take Eg =2 x 105 N/mm? E. = 1,36 x 10* N/mm’. 6

P.T.0.
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() Py sy v ot | |
Derive following relationship. 6

- . mE
K= J(m -2)

3 G) o o e A et o v e 0§ 7 AC T T S S,
Rl vt & aftomd st s S

In a machine, stresses are acing as shown in fig ( 1). Determine normal stresses, 6

tangential stress and resultant stress on a plane AC.
A

60N/mm?

30N/mm1!
B

£ 30N/mm’?

[ 3

40N/mm’
fax-1/Fig.-1 |
T& 39T 9K 10 mm F S8 § 4 m oS & 600 mm? GUE S FENR B F AT
ot T it S W fivar 1 7fT sifvwraw svoner® 3fg 2 mm @ @ 98 § wfiee 9
3T IR & B 710 F93 | E = 200 GPa
An unknown weight falls through 10 mm on a collor attached to the lower end of

a vertical bar 4m long and 600 mm? in section. If the maximum instantaneous
extension is known to be 2 mm, then determine the stress and the value of

(i1)

unknown weight. Take E = 200 GPa 6
4, (i) d@ ATl F wae Al W Y SRy |
Mention relation between Bending moment & Shear Force. 3
(i) o2 # gt T 4R TR S ARG T Ao M SR SR N
T T T | A&
Draw the Shear Force and bending moment diagram of the beam as shown in
fig (2) and show the necessary values. = ! g
2kN/m ll OkN
¢ A D B
p— Im~—st— Im——si¢ m J
e - 2/ Fig. - 2
et ety & TR AN A W R g

(i) . V, .
> Explain relation between moment of resistance and section modulyg 4
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(i) fer-3 o frardt i eeor & wve & o Al e T AREE $ A 40 MPa & A
- o o Wit et s S )
If maximum bending stress in a cross section of beam as shown in fig (3) is
40 MPa. then calculate the value of moment of resistance of the beam. 8

1836

All dimensions are in nym
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6. () T4 ﬁmﬁw%w%%ﬁaﬁhuﬁﬁﬁwmmaﬁwmw

200 kN =7 & o1 o 7€ & | \
Draw the shear stress distribution diagram of a section of beam as shown in

-

fig (4), if a shear force of 200 kN is acting on it. 9
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v ¥ srehima o fewmt gl 4 om b W W 2 kN # gefaeRa oW
ol o W A Rt fa or 2 kN i T ar e e b 1 arfusan faeia s e
% Kl = 80 x 10" N-nun”.

A simply supported beam has a span of 4 m. A uniformly distributed load of
2kN/m is acting on whole length and a point load of 2 kN is acting on centre of
beam. Calculate maximum deflection if EI = 80 x 10° N-mm?.

u% WEe W & ARG W, 9 Ay H o ¥ gfg oy 110 rpm. W
350 kW TR 40 N/mm?® & $eR) afaest & T e ot € & =di 7 77 919
R | IR B 10 T T T B o F B ve wior o wd #ied | N A
C =8 x 10* MPa.

A hollow shaft has a internal diameter half of external diameter. Calculate the
value of d'um}eters it 1t is to transmit 350 kW at 110 r.p.m. with a working stress
of 40 N/mm". Find angle of twist for a shaft length of 10 times the external
diameter. N or C = 8 x 10* MPa.

w@@ﬁ&?ﬁwmmwmzso mmﬁ"ﬁ'&ﬂ'ﬁm% mm%,a'?
e sifget YR WA BA A T 6 m e g IR R W OIEE @
E =8 x 10 N/mm-,

Find the Euler's load for a hollow cylindrical column of 250 mm external
diameter and having a wall thickness 25 mm, if it is 6 m long and having both
ends fixed. Take E = 8 x 10* N/mm?,

TF &% HUSE T 12 mm I F AR § &1 & Fas S & 100 mm & R
12 Foser & 2 fEm 9w 200 N H nefig AR F W@ Al AT s uiiee

ey faRT o1 9 79 ST | C TN 1 EE 80 x 103 N/mm? & |

A closely coiled helical spring made by 12 mm diameter wire having 12 coils of
average diameter 100 mm. If spring carries an axial load 200 N, then, calculate
maximum shear stress and maximum deflection in the spring. Value of C or

N =80 x 10° N/mm?.
T AT AT URY 20 R S W A0 AN I W E | WU A ¥ | AR
verd 3§ ST e et 200 N/mm? 8 TEd e e 1

A thin vertical pipe is 20 m high and has a diameter of 4.0 m. It is filled with
water. Find the thickness of the pipe if allowable tensile stress in the material is

200 N/mm”,

N

8

4



