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Important Instructions to STUDENTS K" SChem e. -

The model answer given here are prepared from the answers from the previously uploaded model
1) answers by Board.

These medel 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 to
2) download it separate.

Please remembter that answers are not checked word to word but based on keywords which must
3) 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 credit for
5) 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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L Attempt— any Five of Tellowing

a.|Detine Reversible machine. whab is TES
condikron ¢ e e e
When +he machine moves in Yevérse
diveckion, atter vemoval of applied
etFovt, then, the maching is Said 1 be.
Yeversible machinet
Condityion oP _Reverf,‘;'bihﬁy =
—— When +he machine has .a—F.,éz;.réng/
move Hian 50 7. Machine is said "

% be vevexsible.
b. [Explain_pyinciple of transmisibility et
Forces ¢ | - e e s
Peinciple oF dvansmisibility of forces
States that - Ccondition of- equilibrium
oY motion of a  yigid body Yémain
u'r'\_ck'anﬁeol, it a Force dcting-on the.
body is veplaced by andother Force of—
same magnetude and divection buk="
apelied at-a dibfevent point along its
line oF C‘CJ“‘m'F — A5 per Pendiple,
jﬁ‘igg ~|Force oF push
Tstquadyant] Nature can be,

' ““made;'Pu'l'l by
ex—'l_ffndl‘hg/ Iine P foree. 1n
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avalvtical condition ofeguilibr
of eo-planer, non-concurrent force systen)
1 =%, =0 _ie. m&ébﬁc sum ot all
Forces along 2¢-a®ris myst be Equal I
ZEY0.
ii1=fy=0,; 4.e. Algebyic sym of all
Fovces along Y- axis must be equal
- zéro.,
i1l =ma=9; <e.plgebric sum of
momeéngs of all the forces about dny
point must be equal kb zeyo, (Say ph-AD
|Write any two |qws of Fﬁ”€ﬁ7C4%7Cth2
DForce of Kinetic friction adlways dcts
in a direction oppesite & the diredion
ot yvelative motion between Hhe
Surtaces in Contdct
JFerce of Kinetic $riction is divectly
proportiongl 1 the normq| force
exerted by the suvface on object
| Detine Centyoid and Centre oFgravity?
Ceéntyoid - TE is the Point thvough
which the entire arvea of- a plane
Figure assumed 5 act for all
positions of laming. ex. Tviangle, Square

Centyre of %mvfh_,,'flb- is the poini—
Hthrough which the whole weight-
of body 1s assumed & act, ir-véspedy
-ive. of +the POS'J'Ho'hor— body.

éx.- cone, cylinder.

N Write Tormuyla tor 14 R- ot Dauble
Puvchase cvab usingmic, with meaning-
QF e.ach Symbopo

=Ly NoyNal N,=No.of tecth on
VX X NN, | | 5;“”3“
L= lenath of handle, N’:n":ysbof\re&m

v= vadius of load drum. N3 “Nunt erobibeth
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JdIn 6 gj‘mﬂg SCYew J’ack, Hhe pi‘f;ch

-
e e — F - e - NP Fi T 1

. ] T m—

' TF two ferces acting-at and quay |
fvom point t be Yeprésented N
magnetude # direction by two
adjecent sides or pavallelogvam ,
Hren Hhe dfa%ond or pavallelogyam
Passing through the point of—
intexrsection of two forces
YEPvesents ve sultant— in mag»ne.fude,
and direction.
Attemot any three of the Following -

of Scvew s |0omm and ?6?\@*\ or—
hand|e Ts 45“Omm,ﬂ‘nd V.R. fP an 6%5
of 25N applied atend of handle
can it load of 3KN.Find effrerency
o screw jack. Also Calculate —amount
ot etPort Joss in tyiction L
Grveni— Symple scréw jock
W=3KN =3XI16®N,  Richof Screw=[0mm
F= 25 1. féhaﬂw'r‘ hand)e= 450ma,
We have; |/, p 2l _2xfryqse
N7 Prbeh . (O
V. R.=282#43

MA =W . 3Ke3 M.p-129 |

P D=

ep;jl:: 72': (Y‘)/' g' X ’OO

n= 122 Xpoo [ =424 1]

ePFu;f fo Si n i/r,‘c tion CPp.
— 73

_ AxXlo> P=‘4'385N'
Pe=25- 33 a3 —— *l
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.,._'::‘:‘;;' = Ii+1 4 |oad :'r Sf‘ﬁ'.‘“{., Diamerey
Ot Pulléey ave 2.6 cm T2 24 em, (pleylate
ettort vequived tF edticienay is 457
Also calculale load Jost in 'Pri‘ch‘cm.?
(siven = W =S KN =8 KI03N.
@ :26’0'\') "—3(2_60"’)”)
d =24 em=240mm
N=45/
machine = Westm Ditfereatral pully block

L 0
V-R D-d  [260-240]

K\/'ﬁ.:?_tf.
= Bfx oo ; LEVR. _mp,
; o e ,
A= 45 X286

e

mA = 117

e have, .= W- =
3

fp- 48376 1]
load [osE ip Friction (W)

W = (PRV-RO—-W |
W= (68376 X26)— (8000
(We= 377274 M. ]
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5 AT —= 4 - — e —1 Y
. [ l: 3 il 7 A i’ Hal= A - ’_/ | = e .{: & [ -

- A4 PPt eip
- r'fr,-l;.lblfdv }—JC'S_{J'D}{ =R e mNS on Lj L ¥ JIL—-J

]TPHF\%—-- load of 69N zihat will be 17y
E'PP—;"CF enay 2

Given . law of machine P=mw+C -\
" 56 +oMm= 002,

ViR, =00 . W= 600N,

mﬂhﬂ,?ossi'b/e, /Y).ﬁ,_-z.::;)__ —— -

—

(s

Max.M.A, = 50. |
Maw etficienty (M ad) = 'Bg\%ﬁ‘moo

50 |

0‘0 ﬂmq}(,: 7'5?)(!00 :50%

Maw etficienty (1 0)= 50 7,
Now; P=mw +C N.

P=(L5) (600)+8&
PN

etficienoy - ) = %}( loo

O

(—ZPPFCI?HG\% -.-.:)2 =307
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As load increasés, péxcentage etbfﬂ'af&n(j
also increases - theréfore a smooth
curve gyvadually increasing 2 becomes
moye orx less paralle] b 2X-aws.

load (W) =

HJ G,’ve cm\j two po‘mﬁ ol\“ cJ?-Mew’ance,
between Tdeql machiné and
actual machiné.

T dea) machine ﬁcha’ madai‘nEJ
®|An T eal machine||@] An A chual madhing
15 consideved b bell |lhas 1ess than [00]
loo7, elfreiency.| |ertecienty due b
4+€. No [sssenergyll |various lesses anergy.

B| Tt operabes citho(BlAchial machine
any friction or expexiance tyichion

YesI'S Hancéns hebween two movi*g,
PortS:
BYThere is ho maitna Siﬁc.hal machme
nee., Yequires Yéqvlar

mam$eén ancén

i




| 500N
USin&Lomi,f; Weorgm; 15

500 _ Tag _ Tac
sin )lo°~ sin)jo°  Sin J40

Now; 4 500 _ 1s8

“sin 1j0° 5in [|0°

Tension T cable A8 = Tag =1500N.
4500 _TIge

Sin ||o° sin 140°

[s00 _ x 5in |40 = Tge
sin [lO
(026+060 = Tgc.

E’ehﬂ'on in cable 3C =Tac 1026 050”)

| From follo @ing JPF%MY@ Find SL{’EPOY{-‘
veactions for given simply 5’\4??6(1—&1

beqm:
|5 KN WK
%
o

3°5’Y) — 1M D 5m -

>

N

=
.

= T

Im - >
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3m

L
2’{!3 =0 C-lr"i‘l/'-‘f, T-vef).
—Re+11+15+686:5—Ra=0
" RA+R8=(+|5+66-5

Ra+Rg=92-5ky
=Mp=0.
( 2-ve, (» tve) 'Ekl'ha' MOmmi‘@ﬁ; |
3Rg =ClIXF) + (15X4:5) + (66-5X]-#5)
3Rs=260:8F5 o = 23- 56

Bub, Ra+Re = 32:5KN |
! R a2.5-28.8  |Pa-63-514 KN.

[Using analytical method calcylabe suppart]
Yeactions +or beam as shown in %

fgoo)(Z, = [ 20 oﬂ

A ZOONMOOZM
= f
74;” 2.M L At #%”T |

c 4 !

=HR=0 (v+ve, r-ved
—Rg + |200+200~Rp =0 B +Rg= 1400
“Taking Moment @) A

=ZMp =0 C4>—-v£rj (x -[—'/&)

{Rg = (1200X4)+ (200X2)

§Rg = 5200, Eﬂ?géé'ﬁN
Bur- Ra + R@ =1400N
Ra =lhoo— Rg

Ra = '400 =590 Lﬁﬂ ;533‘33 N
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Lami5 theovem statés Hhak, it Hyee
fovces acting at a point on 4 body
keep it at vést, then, each +orce is
Proportional 45 +he sSih of +he awg«{e,
between He other two torces.

F3

Fi) Fo ¥ F3 ave three concurybnt forces.
oL = Arngle  made by force Fz ¥ Fa.
P = Angle made by +force Fi %F3.
9= Angle made by force F, % Fao..

As per Lamis theoren,

e
| sine sin @3 sing

Lfmfl—qﬁMS ot Lami’s theéorem -

@ Theovem §s applicable ifthe body
s in equelibyium.

@) Theover is not- applicable for
Pavalle] oy non-concurrént force
SystE€me

@ “Theovem 1s not  applicable for
MOYE oy |less than dhree
Concuryént forces,
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Attemst any three or Foflowing

| Determine Yesyltant ot coplaner,

NON CONCUIYént Torces 6‘\5 Shown in tig

ZN 15§ 9N
E— —ele 3m- ;
9%0. a} 2|0 2?0@
W 150 ,
No| Fovce | Angle | F: F’coo’@ Fy F3in®
O =
R B o e v T
aw [210] o0 | -9
zhe=-]7-33| Zh--173'5

Resultant R = (EPI 4 (=)™
R=J (-12299) +(—235)?—

R- 24-308N
Angle; D= ta-"g.}:l
GEE T

O = 5107
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b.|Find value o-P‘?'\/t/”cH2 body isin limiting
equrlibrigm 5n30)
quilibriy (50? n30) T
500 (530
At=0+25 ) __'._,..F,S‘Rﬂ )
177777777777 7T TIIT | 77777 777777777
\/ W=mq-,
=P =0, (Mevel =ve)
+R— 5005in30)~ W =0
. R= 500 SJ'Y)(30)°+W m——p . @
2:#)6";-0: (‘—?—}-Ve, e -—VB)
—  Sa0 565(30)'—1—12 =0 »
S, F = 500 ¢s35(30)
&/6 khoﬂ; .
F=_-uR o
B=F _ So00 le5(30
~UA 025
i ke by f’uib‘hg value ortﬁ);‘ntq“@
R = 500 sin(30)+ W
je¥+32= 500 sin(30)+ W
S.-W = 500 sin Cgo)o—— Y e 1
e =—uag2 N
c.|Locate centroid or shaded area

as shown in figure.

Locate.,
Centroid
C?Z-—V = 58?'33mm)
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1 [T Juarter @RI*O
civele, +vianyle
Y=|oomm E\ b = |00mp

h=]oomm
Tyt -2 %bxh
q,- Y QAq= s 18
=
3
[a - 7853% oo o = 5 X 10 mm*
— b
ok é:‘aﬁr' xim g
(o, = 422 44mm. %2 = 3333 mm, |
\4542.44'”"7: , L-z”z__: 33‘33'»)").
= aX, =42 - = AT I
o == - Ay ) :
q' "'C_l’l.._- 3 qi ""a’!..-
= - 5839mm|  |[J= 5833mm
from Y axiS: from » - axiS,

{Locate graphically position of resulbant

Povee Tor pavallel Tovce System as shotn
in figure with yespect & point A
20N 30N

Hqﬁzm ,YLLW:L = %

40N 50N
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e.l |Fud centre of gravity of a Compos;fé frg-
o'P 501;0’5 U_)}H') Y%PfCi' ‘}Z \j QZJS

Ji

|

| BOIJ‘J
| <— spheye

‘|.
dra-300mm

Lo cate R
0) 5% )
’K J / o Lﬂ' = 'z,%%i'l’—‘ﬂ’-%

s
5 00y, T 50/ c)
7-6__:200 ' C«/de@)/
Z mm
| - Tf’i_
O '400mm 2.
FJ (D SOJIC) C/ ole/r ; Sol
: e '03/@5?%;,?@

V. = U‘C7—°°)1(569 V2= ﬁ—(TT)(ff"O)B
= 528 32X 1058 \/7_=14 |3 |0 "’”’3\

Y= 0 - 250mn \f,= Soot150= 650

V1 o \/I \fl +V?.-Y7—_-__
j Vl +V’2..

_ (628300 OHHIDE
(62:33%10D + (14371

Lg"'?)?—?)' 4 68mm | Tromx anis.

N()w _..9& %,1 = 400
mm'

From Y meiSe
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Attempt any two of —FoHomIr\ﬂq

[ A block we?gln‘lr\g/ [ooN v&sts on Youfdr\
snelind plane having 30" with hov zontal.
coeltbicieny of triction 15 0325,
Calculake torce yequived o be appled
t pavallel b slope of plane & start
sliding Upward %

NN 0

= ¥ +ve, M-ve
ifi’: :)oo( te330° ) R’gl{'@zﬂ
2&: O.0 &— —ve, = +1re)
P - F |00 SIn30 ,
P= (-t R + lo° sin 30
P = (0025)(86" 60L) - 100 5in 30
P- 765N

[ Find yesultant of concurvent Force

sYs5tem 05 shown i) P;‘%uré‘/. N

magnetude and elivectvon by

analytical poethod.
20N

| 5KN A 1o kN
§o°
= < ——5HKN

ANSWER Markin
Scheme
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|5KN 2OKN

Ko’
50

SKN =<
JokN
=Px -—% (e, ~<——VE)
=Pc-—5-15 cos36—|0¢s5 50
=Foc =624 4]7—.'I
=y = 20-+15 5in 36— [0:5/n 50

| =4y =+3-84
Pl ot +C£ﬁ)
R’=’f€-24=4)?) +(15-84)™

R=3l- 46/ N
0= f"*”-'( ===
[© = 33-08°
fs =t is—ve g%;;‘g tve.
R=3144)N
&-=39:09"

| Calculabe magmetude B direction

ot yesultant torce bra force

SYstem. as Shown. Llocate (D o2

,’"‘.-n."t' y-—-—




4\ 1094in35° 09N

looN
= N /

100 Co5 35° 9e5m

O o —- >~ 500N

500N
Resolutfon of forces;
=P = —100 5(35)+500
=t = 418-08N. |

=4y = 4100 sin (385)"+ 500 =300
=R = 257.36N.
R = J &EF0 + =M =[5 zs#38)

Resulbant Force =R = 43094 N-

Divection of vesulbant

= o =) 25‘?-3'{
® = tan [%3 = [34!8'08

D= 3[e42° withtve X-awis in ¥ quadvast
Distance () From Point A
A‘CCOYC”Y\%/ 1 \/a-r,'%nor\k Heorem,
=Ma = OIKA-

+(300x35) — (500%2°5) = Ra

50— A0 )
. 15"0 L .
¢ s x:—q' 90'.54 LX:-O:S‘}m

/):5 Hhe value mt EMyistre; veshltant
S houdd produce, Clo ckwise. moment- @) A

N —

5 ooHT@ C

a'tp'l“&’ cl s tan peoN L K-430:94N

X = 0:5 ) m <l e

a5 ghowny \'Gi’s% s
%S'OON
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Q.NO |QN

6

a.

Attemel any two ot PoHoqu’\%(.
Calculave Force papplied parafle]
% plane just 15 move forblock-up
‘he ?Mne "+ block wﬁrg%‘m% 500N
is placed at 20° with hovizontals
Coetticient of Friction is 014
R & T

w:sg,o#k‘ 560 Cos(20)

ﬁ‘Pﬂ =0 ( Fxve, | -ve)
+R =500 co5 (20) =O

R =5 —
0o coZ (2O O 449BLEN

=P =0 (—+ve, €<——v&)
-+ P —F — 500 _S";"n(q_o)a =0

P = F + Soo sin (20°)
P = AR + Soo sin(20¥ .
P = Col4K 469:848) + Foo sin (25).
" P = 236'??? N .

P=234Ft N

1 ro{PCT 386-813mm

| :
";.,’3%‘/ b
%

]
zoomﬁ\? 409mm

S

p7a :3840‘8)5@'

h

]/

b. Fi‘nc) C@n’h’oid o{; AYEQ 'Froh’) boJDL'Oh’).

-2oom%

x
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L (o9 (2=

FigQ Triargle F5@ Rectngle £33 Sem)
@
"’ h
b s B
bi2oomn D oo D0
B=Lh A= bk o =50

ﬁq_ 640(9(200) A 6T/4)(2_oo"'“

tivele.

9;*_-: 84238 fyom bottoms

For 3¢ calculations;
%X b, A= 20°+‘°-\-.fj X5=200140pt
%= —2-'3- (209 K=200F 4—92; %3:-;500'}(

—
—

(20% |6 3) 4+ (go% [PEBE XELE 7—07-)“03)

A= zox o* mm'LJ' L A= -80XJomn: AS-:JS‘?O?)(IO m%
-.1_}_’_;_;_:200 _,4_7_—_:2—_9_‘3 \1 ,_..?__,:Z:‘.’f

13 3 & g R : 3*.. el (59
|‘ﬂ:’“6‘5‘57mm ' \f'z_"'léomm i E’Bﬁ {een

— A A ALY

A 4 pr+nAz

G- NP B0 (gox[o>)(199) +(15-7o76) (190)

4Y )
+ (57

3m 7

= ,33 33””’)J Q:Q_- 4 00mm, ')63: 6‘4 2-[

—=

4Mm]

h120 +AL°LL+A3)¢3
o s, . e S

= _(2Xje)(133" 33) 3 (goXi)( hoé+( 15 77X

%)..-

$)(642

(20%102) + (gox102)t (|5 FoF

\../

é)ﬂ(‘.ﬂi"\l

()03

= _ 254-8219 pp rom LHS. ‘



. /‘) L§€cf100 hauﬂ’\af Hcmge 20X 100mm 2X
web DoX]00mm. Overeall deptin 13

| 2.0 mm ., Locate pos;hcm of- (@HWOJO{
Trom X N auiSs

My 20 =
51 locae (6337 27m)

- Fa @)
¢\j®: F"Znom)rz. {'@—W(

Op\x—riomm ,
Fig )| 2 c)z—]oo,,,,,
~N '(D o
dl;\l,?,,% B _>lb ~go_k___
< b,=0—>
b= 120mm b= 20mm
dl"‘ 20 mm do= 100 mm
Ar=by-dy bl
A, =(129)(20) Ar=(29)(10°)
hi = 2400 pm> : Ar= 2000 Mmm*—
\j’-:__%ﬂl—: % o 12—_._. 20 d’l.- _,20
| 3, = [Omm 1 Vo= ZOmm
At + Ar-
J = (2409 (10) + (2909 (Fo>
n4oo-+ 72000

e

Y = 3F2Fmm from bottom (x-aws)

2= ‘/2—",2/2 JOM") W= bz/z_ 2 = |Omng
—_ At + Arxea (2400X 60) + (2000X 10D

e a— T T 2lootzo00
%= 37 2Fmm Prom LUS(Y Y areis)]

(00




