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l . Model Answer Exam wW-24
Subject: Q P P 1 et'l m ec l’) anics, Subject Code| 3123 |2
‘ 12425
Important Instructions to STUDENTS
The model answer given here are prepared from the answers from the previously uploaded
1) model answers by Board.
These model answers are not uploaded by the MSBTE official site but MSBTE study resources
website prepared it for students. This model answer has question paper also inbuilt in it, no need
2) fo download it separate.
Please remembter that answers are not checked word to word but based on keywords which
3) must be present in your answer
The model answer and the answer written by candidate may vary but the examiner may tryto
4) assess the understanding level of the candidate
While assessing figures, examiner may give credit for principal components indicated in
thefigure. The figures drawn bycandidate and model answer may vary. The examiner may give
5) credit for anyequivalent figure drawn
For programming language papers, credit may be given to any other program based on
6) equivalentconcept
Students are advised to prepare all the syllabus from recommended book and use these model
7) answers for the purpose of tests.
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plane, when a body placed on it 15 just on the
potnt of moving —down the plane with its own
weight 15 called as “angle of yepose’

Tt s demebed pytelT v
State centroid of semicirele. show it
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State V.R. of geared pulley block.?

V.= Ty T3 where, Ti= Cots onefhvtwheel
e o= Ggs on pinian wheel
: T=—Gogs on—sp hee]

T4 = Cogson [ead wheel.

I’P Tnﬂ:ead oP cogs o rametexs O‘P epﬁif%lo"ad wh Cé!

ave given, then,

D T where, )= diameter & ebhrk whee)

¢ <P

\/‘R—.: Tx}; A d = diameter of [oad wheel
. T3= teethson  spurwhee
- T4= teeths on prnion wheel,

Define fovce B state its S.T. untt
Fnp extevnal agency which tends & cha
state of fesi— 3'€OY yo ( um{:ofmmot on s Mci‘e/ye'c!

Newton C‘N> is the e L(nff = Roree. .




MSBTE STUDY RESOURCES
(WWW.MSBTE.ENGG-INFO.WEBSITE)
Website dedicated to Diploma Engineering study Resources

Attempt an three.. 2!')
e by wachine ,a load of 140

'S i.erd by .S‘ON eF#orL'. wbale lead meves
up by @am, @Rfert meves by sm. Find
ma.,v.R.. '‘efficiency B2 tdeal effort b g
Load W=1400N " wmoves by 02 m,
EFFGYL‘ P=50N " wmoves by & m,
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e 2
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Attempt any three,
{ S 'S q'bfachecl by two

Aweight of [+25 KN
vopes. Calculate. 'bens'on in -fopes

360—025;143 s ane
: = 30 v T@

APPY”"& Lamm‘/"gﬂi‘é@rem, =
STn(f}O)” 5:‘h<‘{45°) 8in C’IZS"’? Ep s ”
Y ';\/\/, ) PR s g
“ 5145’ ) ' sfn/90°) . 5m Cl25°) " sin (90)

9 - : / ms : \/\M/l“
.:&Tf} 57)(3@} 5!!)( {5) - [6’3 z_—; i )
R 5 ° - R R Y o.

7 IIQC >}( 5’m( 450 TR 25 v r195)
a= 7159 M Tg= 10239 KN.

Y

'°‘ /7'én Sl‘QhQ ‘{T'YO(" 5 Qg_-’/ f’?_:: O ,¥ }6 5 KN =

| M Ténsion av vope B ="1g =1.0233 KN-J
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3.|b|Find support veactions fer given S.5.8.

60 KI:

ﬁ(o G3X5~80RE)

=16 KNm

= PT ;L{'?ﬁ‘_f’,‘ﬂ

_2e5m N B
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[ORg = (de¥ 57+(4ox5)+(ofoxz>
Kg—=920————
, R B —TO——

—

Total| clowmuqro{ ‘Farces‘
- RA+RKg = §o+40+ 60
., Ka+Rg = 180 KN

‘Taking moment @ \\9/:

‘ F)n’f/ c/oc/(wzse T eckarse.
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e ()

~ meomen ts.

(re = 92 kN.]

value of Rg
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Calculate Yeactions by Qﬂdlytacq{ methodT
(lKN/mX4m 4KN) 3I<N e

Vi '
A/ o0 ke 89 ;" @
Ra = 4 >r\ —A4M T 1Ks.

ﬂq{ upwavd torces = /ri‘a/ downward %Yces
- RatRe=3+%
- Ka+Ke="F KN —
= =0 TKH’\ VY)oment @ IQ”

F‘))’)f:c/ockwlse, c/ockcalse,
mom&nf‘s = mOmeni—S

G 8RB = (3%4) (4 X2
L ERg = 20
o Re =5

- [Re= 2'5' KN}
Now, P\H: value, of R8 i eq". ®
KA o= Rg="4 KN — eq” ()
LRt o 5 =1F |
—RA = '
SHeA—=—45 kN J"

Suppcm‘: veactions RA=4-5 KN
° Ro= 25 KN.

‘eqq @
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State Lamis theorem Be it's [tmitations ¢

& 3

T+ three coplaner forces acting on a body at a point
Kegt in equilibrium, then each fovce is pYoportional
% sine of angle between other two Torces.”

/Q)Oplyfngr Lan’)mf'S i‘/)eorem 9
f (e

—
pre—

sin(Q,) sin (@Q ~5in ©@,)

WAem’ 101, FL%L Fé: aré Hnree, co,o(qner 7[\5)’(65 84\
®,, 0, %03 ave angles hetween them.

LTmhéaffOnS OF ./adVY)M/”S 7%60)/6”’) M

:]’ﬂ:eve, should be 'Hf\réé Forvces actingon a hoely .
] These three fovees  should be conceryrent
i) These three ‘FNC?S SAOH(CI Keep the body in equiltbtium),

ANSWER Markin
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|21
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4
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Attempt any three.

| Find value of & ¢ bon ‘s .n"lwmg‘Equfﬁbﬂum.

~P=400N =

307

PP7r 777877777777 ///‘II///L//////////////// /('(‘ z
—

W = [000N.

R400 0530
4005130 oo
5»”(& ‘H’)& bocly %5 n m?l/:lﬂg— gqu://ér/um
=fp= M-R— 400 ©530°
' o_—:,a/Q 40060530‘

LA 4

« —uR=-400 cs5 30°
S MUR= 400cos5 30

R@So{\/r\/\% TDOY‘Cés Vé/ff/‘fccf//j, (e 8@7&",
=ty - R — 400 sin(30") — W

S & R"—40° sn(30) — W

WA 400 5in(30°) =R

.. (1000) + 400 sin(30°) = R R
Rib this value teq® © =

,U=‘ 400 ca-s(30°) | 4ooX cos(30°)

e Al g

=12-00-N-

| 208

AM=0-288 . |u=o0 J

12-M,
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I.oca‘te %taon -1

¢cent rotel .
Shaded lamina .
' 3-007’7)"7
v Foo
mm 4=
0
fi5Q Triangle
=300
ok'% 5 Kozmm ‘I .
A|=2~?\b|~x hl ' ' A'Z..'—‘-bQ.XCJ?-.
/}ls —'7: go0)(300) o= 200% (00
A= 90KI(0% mm™ A, = 20X (03 rmm’s
1 9 ; v v
h 300 —— oo
=3 3 ' o 00 "7:'
M, = [00mm N, =50
- _!31“___ goo , : - 6
£ ¥ " — Zy= 5 =300mm
x= 39 O'?__m__f i .Cclue o Symmet-ry).

- H.‘J,—~AL\/7_ o e (30X102) (j06) — (20X10D(5)
g ‘A‘ e - — s B <3°Xlo3)~—C_2.o’Xlo3)ﬁ
(LY =l4a285mm. |

Due I5 syrmetry — a2, = 22=(Z = 300mm )
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A soltd sphere "'ac,eél on tep of cylinder, Find
cav;tve, oF %mvp'u‘ty of -Haqu con;/b.'natron?

C(E=26-632cm) Fombaser

‘) Cylindev & Sphere lying- on same axis.
A iﬁf—:zﬂcm. E’f:gcmj»

@18em
|Locate C.G:
P g —
i | Y =26692cm.
9?4224.2 | foem - £
G'<Fr s
@18 em
A‘g@ Cy/fno'eY G e
| | dzI8
=0 s s
i | 660 = 40em — 10
T e
- P D=1Km e T T, A
vadius=v=2=5 e, — yadius=1,=$-9cn
Volumz=Trvsh e Volume =:z,j_ ok U
Vi = mx@x(40) Vo= xmxcays
v =L0HL8£5 cm?.) | (V2=3053-628€x3)
Pt MW S 54 1 Ya=do+(4)=49em
R \/I\jl "l" V’J_\j?—
e . e (1017876)(20) + (30536140
, LB SERRELIINE « Biess (0138-F6+ 3053-628

’Pfoh’) Oy; %’Tn 3
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5.

ttem t any 'bOJOr

A block .s reshon on mclmaf lame 15% homonf‘af

Force 1IN pavallel ® plame.block will just move Aown.

A= 0040, Esﬂmaba welght of t;\(ock |
.

W
\Y
Kesolving forces almg 2 axis (parallel & elane)
=Fc=—||+F—=W-sinl5°
O =—ll+uR—W: sml5q Gg//m;l‘mgeqw/:bnt/mﬂ) -0)
Kesolving forces alongg M axts (perpendreular fplaned
= =R—W-ews|5°
¢.. O = R W °o(o5 |5 [/lM)f‘H\‘a- equ;/;brum 51%{ OJ
s ey oesls ,
(ﬁuf O =—|[+ HUR —W-sind5 eq™ @
*.0=-l+o Ko (W o5 159 = wesin 15°
. O =—Il + W[ (0:40)(cos [5°) — Sin I5°]
“O=-lltW (028287 |
°- [ = W/ [5:28RZ¥ Y
o.o 0”287_8 - W
W = 38 8§96 No

[we;aht- oF block =W = 38 896 NJ

{izm
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aleulate an FZ"L'rcc«ll v ma netude& darect:on
ot resultant‘ ¢ glvan concumn Yoves sys.{

G5 s

=
[
Gk

e / i .ﬂ..\k s
RePrege/fb 4"64‘% wy. B2 qels. ~ £0-5n45

ReSOlv:ngf %‘{vgn ‘erce5 hort Zonf'a('ly ‘ (=v —ve . -l—'ve).
Z&— _|oo 80 aoa'?ﬁ-l— 50 ws30+c{O wb’4b‘

Resdv:n%- given forces Veﬁ‘:.cqlly ( 'T‘+V6' -v@)
=fy= 8o-sin 9+ 50 8in 30°— g0 sin 45°
= — ., e
/Y)aganetucleat Q \/(éﬂﬂ 'f'(é’bﬁ) %

© R =\ (£34.978)" 4+ (59.847)

ﬁl 63 3\%2J/ o2 Py —ve

& =tan (2&7  [RG33m Y& +ve

: e Resulbant ltes
[ 59942 a S
&= tqnl[ =34 978 - Qﬁ:ﬁ

i,

"'j__:g‘:_“",quac)m
&= =59:69 Q5962 \_ |
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‘@rflyc\\a Vavignms thearerm,

rlanglé sides H8=BC=CF) 2M, Caleulate—
re Sutt‘an'b 2% it's position . ¥4, point A,

SON | i;@N AU 614185 O]PfY/qna,(e 15'2. (M)
e S IF s an equ:/afe/m ‘éYzama{e'

X
A >f20N 05} every angJe is of zS'o
Ao singo® j\ 2005in60°
A g0 5560 200 5540

/?350 [ving fovees horizontal ly (s : —rve)
= f¢ = §0+co560 4120 = 200 css60

[%'FL = KON -]

Resslving forees verticallyr—(wul T ¥=ve)
S T " A
C=Ff=242"487 N}

R = J(=F)r B . R=/(60)"+(242:48D"

[[\’esqltamt R= 249-739 N

(éeﬁ D= fan ( HZAEE) 9= 240"

—TaKi'ng- /Y)om@n‘fi @A C 4ve (—ve)
= M4 = (80 sinfoX0)+(80 wséoX o)-t—(l 20X0) (20055 60K9)
; — (200 sin 6o X2)
('. é[’?ﬁ ~@00 SMGOXLD 0 £MA“346 4 Nm<c| a

7"-~>
kiR,

T o — (RN
. 346°4)
e =X, X= l386m Ag:‘ 3
ST x=f-35’&,€\), o =fie
N
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a
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Attempt any two. :

A bloek :ue?gmyng 300N vesting on indind plane 3¢
with hertzental. Caleulabe pull applied patliel &2 dane
fimae up, 4=035ipg 3 o

e W=300N
Resolving Prees along' ' axss Cpexpendicylart elane)
Z‘Rj‘ R-—-——BOO Ca—SBOo
S, 0=R —300¢3530 (A%fffr\g— “@ui’lfbﬁumé#r@

‘: g_:g ;?sfogig?\( : .‘ R= 259. 80? N. :

Now, F= AR . frce of hriction (F)=0:35(268 :807D
G S RN 0 2 ) b B % I
Reso‘/vfr\ga 'Prrc&f'qtmg Z' axis ( pavé//e,/ f5 inclind flm\c)

=fe= P . fF —300sin30°
O = P-—f — 300530 lem;b‘nau equilrbrium £h=0)
=0 -=P=(90:93)—~3005in-30°

O =P—240-33 .. P=240-93N.

[

. BI’I‘=P=240’33N? .
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o e " Sgin s RS
Ny q =908
G \2° 070y \[Tom &3,
CB.. e Q-.m c .
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iy, L-z Omge—

| { CG '—”O
(P4 xl ~J 7 1 -‘ qz Jm‘
;‘ fl 5 \ i
B t N
= . &= T R ' aese
5 et e,
O bi=200mn al. 2 4
- <
b =200mm bz= (O mm
d,= 0Omm dor= 3comm
A =b X d, Ar= by Kd~_
A= 200X 0O Ar =0 X305
/9;‘1 LOOO mm % 0 — L CAAS, PYYFYy
o, o o
g B )
Yom =L G om0+ 2= 160m
A\l A \4 e e .'\/I/A\
& i ST 19 AL RiEEoY R (d0e D
-~ A a, 00043000




