1_4.

_n('b)._.

15.

(b)

@

Find the centroid of the lamina shown in fig. 13(b). . (16)

All dimensions are in em,

22:5

Fig. 13(b)

A stone is thrown Veltlca]ly upwards w1th a velocity of 19 6 m/s fmm the -
 top of a tower 24.5 m high. Calculate, :

o “-_"'(i)"' “Time Lequued forthe stone to reach the ground

- (ii) Ve10c1ty of the stone in its downwaid tr avel at the pomt in the same |

()

)

level as the pomt of prejection

’ (iii) The maximum heij ght to wh1ch the stone wﬂl rise in ﬂlght C(16)

Or

A 50 N block is released flom rest on an mchned plane makmg an angleé
- of 35° to the horizontal. The block starts from A slides down a distance of ~ -
'1.2 m and strikes a spring with a stlffness of 8 kIN/m: The . between

black and planeis 0.25. Determine
()  The amount the spring gets compressed and

@iy ‘Distance the block will rebound up the plane- from the comp1essed

- -position, , . . , , . (18

A Iadder of Weight 390 N.and B-m long is pleced agalﬁst awall at an’ ._
- angle of 30° with respect to wall. The ¢ between the ladder and the wall -

is 0.25 and that between ladder and floor is 0.38. Find How high a man of

'Welght 1770 N ascend before the ladder begms to slip. - (18)

Or

A bleck over lying a 10° wedge on a horizontal ﬂoor and leaning agamst a.

vertical wall and weighing 1500 N is to be raised by.applying a horizontal

force to the wedge. Assuming co- efficient of friction between all the
- surfaces in contact to be 0.3, determine the minimum horizontal force to
. be apphed to raise the block S Lo (16)' y
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Max1mum 100 malks :
Answer ALL questions.

. PARTA—(10x2=20marks) = o

: 1 __Dis’rd'nguish pa‘r‘fs_i'cl'e end rigid body. |
2 - -S-tete -fhe.princible of trapjs-mi_ssiei]ity of f.c‘)reelwdt'h_sir:nple sketch. -
3. When is-_momenr of force zero a.b.out' a ]iee? -
4. g Write_the eqllii_lib'riﬁ'm equatiens of Ala rigidj body in 2D :
5 ,_Stete ﬁappus-geidin'us theorem for..ﬁr}di'__ng_surfece area. '

‘ A6. . Diff-eréni':.i'ate ce-ntr'oid:and centre of gravity.
7 _Define iﬁstantdneous eentre. e_f rot.ation.

8. Define co-efﬁc‘ieﬁt.ef _re_stitutiorl;.

9, What is uniform motion?

10. -_Why kinetic friction is lesser than static friction?




PA_RT B — (5 %16 :7'80 -marks)_

~(1) Flour' coplanar forces are acting ‘at a point. Three. forces have -
“magnitude of 20 N, 50 N and 20 N at angles of 45°, 200° and 270°

 respectively with respect to +x axis. Fourth force is unknown.
" Resultant f01ce has a magnitude of 50 N and acts along x-axis at an
-angle of 0° with réspect to +x axis. Determine the unknown force

o | and its direction or angle from +x-axis.’ . - (8

(i) - A lamp of mass 1 kg 18 hung from the ceiling by a cham and is

pulled aside by a horizontal chord until the chain makes an angle of
- 60° with the ceiling. Find the tension in the chain and chord. = " (8) :

© Or

) A 200 ke cyhndel is hung by means. of two cables AB and AC Wthh are -_
N attached to the top of a wall. A horizontal force P perpendicular to the

wall holds the. cylinder in the posﬂnon shown. Detelmme the magnitude

-of P and the tension in each cable. - S R (16) . :

:0/"1&

"’_..f”’"

Plg 11(b)

(1) ) A bar ABCD is hinged at. A and supp01ted by a- cable at BC ‘

" passing over a frictionless pulley at P above it. Determine the

tension in the cable and” the 1eact10n at A f01 a load of 500 N~
'hangmg atD o S P (8) .

M:

‘ e *"f?ﬁ"”’h““EFT"* |

Fig. 12

2 T 20631

(11) ‘Three forces are apphed to an angle bracket " as shown in
Fig. 12(a)(i). Dete1mme the magnitude and. direction  of the
resultant and the dlstance flom O’ to the hne of action of the
1esultant L S S _ (8)

}3§5KN :

I3

A ke

C

Flg 12(a)(11) L .
: Ol‘ . . \

(). The boom of a crane is ‘shown in F1g 12(b) If the welght of the boom is

_ negligible compared with the load W = 60 kN, find the compr ession'in the -
boom and also the 11m1t1ng value of the ‘tengion’ T when the boom
approaches the vertical position. - o I _ (16)

Fig. 12(b) 7 7
'(a) . Determme the polar moment of 1nertla about centrmdal axis of the.
‘I-section shown in the Fig. 13(a). Also dete1m1ne the radii of gyration .

with 1espect to X and y—y axis;. B R ) (16) o
' 3‘*’-*----80'-’——'-——'»-—wi
L ] ']‘?
Ayl
"‘HE‘,.
. arA?
X ’ X
o . | A3¥. ' 193 - o g .
. . I | : ~AN ._'lﬁ_ :
= ———— L
. Fig. 13() -
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