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Ex ' . r rn ,  No.  of  the cancl ic la te:

lnstnrctior-rs: - (1) Ansrvcr to

Max. Marks:  70

Srrocn ' i sor ' s  da tcd  in i t i i l l :

thc tr l 'o scct ions n' tLrst  bc u'r ' i t te n in seoari t te ?rns\\ ,cr bool<s.

(2) Figures ro rtre r igl i t  irrcl ic..t te fr-r l i  rnarks.

(3)  Asst r rne su i terb lc  c la t r  i f  re  c lLr i rcc l ,

Sect ion -  I

1 (A) The lc l lJou' ing fourr  copl i rnr i r  t i r rccs l rc rrct ing at  a point  O zrs givcn bckru, .  (09)
(1) 20 N acting 25' North of Earst, (2) 35 N tou,ards North , (3) 30 N
tor'r 'ards North \X'e st ancl (4) 45 N inclinecl at 50" torvards South of Wcst.
I)ctcrtuitrc the resultrrnt in rnagnituclc and clirection anaiytically ,.rnd

graphicaiJr , .

(f l) What arc the cliff-e rent t) ' l)cs of loacl acting on :r bearn? (04)

Ansu'er the lollon-ing c1r-restion.(Ant' ' f 'u'o) (10)

(A) Dr:itv shcrtr forcc zrncl bcr-rcling momcrlt diagr:rm fcrr c2rnti lcver beam c.rf
lcngth 6 nrctcr .  Point  load of  2 I (N 2lct ing at  1nr and 5 rn distancc f  ronr i ix
end. U.D.L.  load of  2 KN/m acr ing on 2 lnctcr  span at  Z m to 4 rn
distance from l ix end.

( ts)  The intcrrs i t t -  of  loading on a s inrply s l rpport  bc:rm of  6 rnctet  span
incre etses gr:rdrral lv f rom 800 N/nretcr  run zrt  onc cnd to 2000 N/rrrctcr  rLur
at  the othcr end. Drau'  shear l r ; r 'cc : r r rd bcnding ruomcnt diagrrnr f i l r
g iven be:r t t - t .  Aiso t lnd thc posi t ion ancl  2unount ol '  maxirnrrn ' r  bcncl ing
nto lnent .

Page No:  I  o f  3gn
u.

inf
lib

ne
t.a

c.i
n



momcnt cl iugrzrrn fbr thc bc:rn'r ancl f irrcl t l-rc posit ion and 2l l l loLlI l t  ot '

maximu rri b e nclin g n-)or-lrc r-I t.

l ,  t rN  
S l r t : . t r '  l i , r t ' <  t '  [  ) i r r i l l - r r t l t

(A) f )cf ine t 'couplc" ancl  l is t  vur iorrs char: tctc l ' is t ics of  corrplc.

OB

(A) EnList zrncl explain mcrhods lbr f inding oLrt Ce ntre c.rf Gravitt

Fir td  d i rect lv  f ro tn thc shcr t r  tbrcc d i l tg t i rn ' r  ( l )  lo tc l i r ls  ur l

bending l l ron lent  . I t  2  r l te ter  in tcrva ls  i t long thc bei tm'  ( I t l )

support Llnd (I \ ' )  react ions at thc both suppol ' ts.  Alstr

Section - I I

Ansu,er the tir l lou'itrg c1r-rcstion

(c)

(B)

(A)

(B)

(c)

t\

thc bci tnr ,  ( l . i )

pos i t i on  o f  the

c l ra t r  bcr rc l i r tg

(04)

(04)

I )c tenninc thc (Ut j )

Centro ic l  o f  th  c

plarnc f igurc u.i th

respcct  to  X ancl

Y ax is  ?ts  sht - ru t t

r igl i  t  s iclc l i  gr-r r-t '  .

(12)

I

Dcrive relat iotr  bctu 'een V.R. ,  M.A. l r rd r ; .

Wr i t c  l t  sho r t  no tc  on  t J /p t ' s  t t f  i r i c t i o r r .

Dcr ivc rc la t ion bct rvccn Yol tng tnodr , t l t ts  i t r tc lBull< tnodlt lr-ts
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(A) Derive the equarion for the tension in the string' when one bodY is (06)

hanging frce and the other is lying on a folrgh horizontal plane

(B) Diffirentiate benveen (u) Kinema'rtics and Kinctics (b) Dynamics and (06)

Stat ics .
OR

(A) Define ,Lifting machine and derive velocitv r'"ttio of Wheel and (06)

Differential Axle with neat sketch.

(B) The law of a machine is P=0.040 W + 25 N, the machine has a velocity (06)

ratio of 45. Calculate (1) M.A., (2) Nlechanical efficiencv, (c) Effort lost in

friction and (d) Load lost in friction.

(A) State and prove 'Lami's'Iheorem' (05)

of 50 mrn radius are in equilibrium within a (06)

radius as shown in f,rgure below. Shorv that

and one sphere is doubled than that between

g q :  O D :  \ 5 O  t @

6\C: BD ? 30 'i ltt!

(B) Two equal heavY sPhere
smooth cup of 150 mm
reaction between the cuP
two spheres. Jg

7 \

6 (A)

Figure
OR

Define'Thcrmal stress' anct diffcrentiate' 'prismatic sections' and tnon (05)

prismatic sections).

(B) A copper rod of 30 mrn diarneter is placcd inside a steel tube of external (06)

cl iameter of  35 mm ancl  internal  d iameter 32 rnm. ' fhe tube and the rod are

400 mm long and connectecl together at end, Find the value of external

toad P carried by assemble if stress in steel is l imitecl to 250N/mmz. Take

Es= 200 KN/mm2 ancl Ec=100 KN/mm2.

t'End of Paper"
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