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Time allowed : Three Hours] [Maximum Marks : 70
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Note : - Question No. 1 is compulsory, answer any FIVE questions from the remaining.

(ii) NeIF ¥ F G} 51T H FHAR T G §F7 BT |

Solve all parts of a question consecutively together.

(iii) ¥e% ¥¥7 F1 79 §8 & IRE] Fiford |

Start each question on fresh page.
(iv) - @1 9T9137 § 3= g7 &1 7 7 3787 srgare a8 |

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

| Praffen 9 aeEmEe
Explain the following :
(i) hONAT Td GHRIAT H W |
Differentiate between hardness and stiftness.
(ii) - gefrr Srges et
Polar Moment of Inertia.
(iii) T Y TeAHRY TS
Equivalent length ot column.
(iv) e fpfr o qen FHof faspfer ¢ & vy foaflaw |
Write relation between linear strain e and angular strain ¢.
(v) o, faea o ashar B

Slope, Deflection and radius of curvature. : (2%5)
(1 0of4) : P.T.O.
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In a body, on a point, stresses are acting as following figure. Find normal
stresses, tangential and resultant stresses on an oblique plane AB.

% 40 N/mm-= 7
q =50 N/mm- i e ‘

90 N/mm?-

90 N/mm- - 5
5 ¥ q =50 N/mm?

7 1 40 N/mm?2

=31 / Figure-1
(i) o % T bR 3 TR 1 v HIT |

Explain various type of supports of a beam. (8+4)

3. () PR b Ren o g e e STUEYYT T qUT Sohl SATEVT TR T |

Draw shear force and bending moment diagram for a simply supported beam
shown in figure-2. :

15 kN : 20 kN 15 KN
4 kN/m l
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fe=-2 / Figure-2
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E

(ii) i afard foig @ =T |

Find point of contraflexure. (10+2)

4. wray e i

Derive the relation.

P ‘
q= (AY) (12)
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7.

T ATETHR B H1 oA 12 ft, org Y derd 5 fnft wd o 84 Tt @ S ag-
wEe g T SrERdied ga s g R | i wiw A 10 9 o rfefer g@ wa S Al gw

g1 A I SaR W S T sor d 3 ufefi gfhae % 7 9 Hife |

E =2 x 10° N/mm?, a 0.3
m

A cylinder shell 84 cm long, 12 cm diameter and thickness of metal 5 mm is filled

with uncompressible fluid at atmospheric pressure. If an additional 10 cm? of fluid is
pumped into the shell, find the pressure exerted by the fluid on the wall of cylinder and
the hoop stress produced in the cylinder.

E =2 x 10° N/mm?, < 03 12)
m

() o % 4 et Trae el % o % I Afaer g7 vd W g 8 S AR
(&) R Y g B | R sriafe 9@ 40 mm 3R TR = 45 mm # |
et y% R weoigr &, AR, = 330 N/mm?2, E = 2.05 x 105 N/mm?,

el

= 7500 -
36 1e 3 foTu atfaer =1 g fha ST qeh YTH IR SR S Hhd1 8 ?
Compare the crippling loads given by Euler’s and Rankine’s formula for a
tubular steel strut 4.0 m long having outer and inner diameter 45 mm and 40 mm
respectively loaded through pin joint at each end. If f = 330 N/mm?, E =2.05 X

105 N/mm?2, a =

, for what length of strut of this cross-section does the

Euler formula cease to apply.
(i) Yo g % 3ifaer g7 W e fafew |

Write advantage of Rankine’s formula over Euler’s formula. (8+4)

(i) i B T STAATHR B H s 40 e, =t 20 fnft qe e 10 it 2 1 3fe

=0 B W 60 kN 1 U i Re=ra st o 8 9 g Y 71t § Tied Y 3R
H qiad= s HIT |

Eqtqy = 1.25 % 10° N/mm?. L -03s
m

A rectangular rod of copper has length 40 cm, width 20 mm and thickness 10
mm. Determine the change in its dimension and change in volume if a axial pull
of 60 kN is acting on it. ;

1
e 5 2 S ~
Ecopper— 1.25 x 10° N/mm~. = 0.35
(i) Tt sremeran TUTish whY g ST |
Define various elastic constants. (8+4)

P.T.O.
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8. (i) foi w1 afientor st 3h Sy fafiw | '

Write classification of springs and their uses.

(ii) T 37g T o TTocd heg; b & T TS TV o1 WH TG shifore | Bram=r

Find the moment of inertia of a semi circle on its centroidal axis. radius =r.
(i) g U o e fagra <t wr=rard ferfaw |

Write assumptions made in simple theory of pure torsion. (4x3)



