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Answer ALL questions.

PART A — (10 x 2 =20 marks)

ellengsaflen LLCameanT elldlanw Hlmieys.
State Polygon law of forces.

@ S ellengsatien FoFlana&ETaT FOGTIT(HSMETS 5(HS.
State the equations of equilibrium of a ecoplanar system of forces.

el Lmigafler LwCaim cuamswTer STHISMETS 5(H.
Give the different types of support in/beams.

QessliLihdmer Cami LM iq eneT elanFuwim).
Define principle of transmissibility.

@@ 2 Leddler alenerUrliL| WHMID Li(HLoeT ydlwieunenn S PleusneErer LmiiLie
&evlq e CHMHMBISEN 6T 6T (LS.

State the theorems of Pappus and Guldinus to find out the surface area and
volume of a body.

Snr&CaETeTd WHMD Ul LS SLigDETEr UL WBISGEEESTET FLOETITL lq e
CT(LPSIG.
Write the expression for centroid of hemisphere and circular lamina.

S ggersden gerer 10 H.E  Hleop Casrewr @ o Losms, P erayb
fan_ellenganwis Caram® @& Cung gou@b 2 rmielmensd s o Frlie|s
Qapafen Sl 0.25 erems Glamers.

What is the frictional force generated when a body of mass 10kg resting on a
horizontal plane subjected to a horizontal force p in earth gravitational field, if
the coefficient of friction is 0.25.
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10.

11.

Wsll

150 [l eren QamenT e 2 L6 HanLgsersdlen g o drerg. 50 6l favalans s
BaT55 CuTgiomeang) ereafle) 2 rmie s tapeler wllilamand serLHls.

A body of weight 150N rest on a horizontal plane. If a horizontal force of 50N
can just move it, then what will be the value of coefficient of friction.
19.62 5 2 wpsdedmpg @ ubstag SpCrradl el liuGdng ereafld, sampude
Crgib ubdlen FansCaisd wimg)?
A small ball is dropped from a height of 19.62 m. At what velocity the ball will
strike the ground.
2 (IHETHE6IT HEMELOWID — GUEDTLI.
Define instantaneous centre of rotation.

PART B — (5 x 16 = 80 marks)

(@) b 11, @ — e srlgujeTeteurm e 2 L wssle 4 allengser Claweu(Hlemmen

erafled Ggm@alenguflen Ly HmILD Hengullanen sHevrL_ls.

50N 100 N

b 11, =y

A system of four forces acting on a body is as shown in Fig. 11 (a).
Determine the resultant forces and its direction. (16)
120 N 4
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(b) uwLbd 11 o - sriguereteurm ¢ 40 &8 Quigaws Csm_mseiLs
Caeneuwimer AB wpmib AC smifleSlulien @) paneu allenseaniid e,

10kg |

uetd 11 <y,

Determine the tension in the cables AB and AC required to hold the 40kg

crate as shown in Fig. 11 (b) (16)
B

_J

Fig. 11 (b)

12. (@) w12 (&) — & smiliguyerer 500 §l cllangsiE o @mermsEILMHD @ FLLDTETS)
A vpmid B o dlw yereflgermey sraslindpg. @ =07, 8 =60°, womb 6 =90°
o arerGumg) HMmhiE LeTatlsaia LB eTHiT aflenamenwis sevrLMls.

500N
1 Ll—-- 500mm ~+-500mm
| il
600mm Roller support
Y ['OlaA
—

Hihged -élill;ﬁort
Frame supported at A and B is subjected to a force of 500 N as shown in
Fig. 12(a). Compute the reactions at the support points for the cases of

0=0",0=60",0=90". (16)
500N
T L"—"' 500mm 500mm
e
| -
600mm ’ <~ Roller support
‘s
=
H-i-ngedrsilrxpport
Fig. 12 (a)
Or
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() wibd 12 (o) & sriguerereurm LEECauDDUILLL @@ ol Lder smmid

crélrellenenaenend seanrdhdl (hs.

10kN 20kN
3m
™ ’l 457 12kNim
A f A 4 ¥ e WA B
\\ 135°
[t—— 7.5m ¢
6m - 10m
UL 12 (<)

Find the support reactions of the beam loaded as shown in Fig.12 (b). (16)

10kN 20kN
Hsm’l 45° 12kNim
A f VA i WA B
\\ 135°
lt—— 7.5m :
&m — 10m
Fig. 12 (b)

13. (@) uLbd 13 (=) & srlguerer seruriiden el FriliL awuSms Her_Hs.

[¢3cmMe—6cm — »43cm

Lid 13 (<=¢)

For the plane area shown in Fig. 13(a), locate the centroid of
the area. (16)

|-03crnbn-——6cm — >4 3cmH

L AT -

Fig. 13(a)

Or
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() uwbd 13 (=) & sriwyder Ceul(®s Gasmppsder =2 pp S@mlLenweanul,
rrlyenowd euflurss Geogib X womib Y Fssmer QUmmisSss s Hls.
C@Ib (pserents 2 MmLp SH(HLILIENLDENUIL{LD STeuTs.

— 80— <4

_:—] 12
1 1

x

_® o

120 ———#{ T

UL 13 (<)

Find the Moment of Inertia of the section shown in Fig. 13(b) about
horizontal and vertical axes through the centroid. Also determine the
principle moment of inertia. (16)

— 80— <4

T e e
—— 3
150 1f8 222){.-4—-
> I___“ J ‘0 . . .
e —120— o F All dimensions in mm
Fig. 13(b)

14. (@) (@) e2gmieys Garanrd wHmID GedBlanas CamearTd eTerLIms eI

(i) 8 15 Semb Qsrenr ¢ ganflurerg 300 .8 cren QaranTgi. erenfluden
yeldl mliy enwwid, seoyulledmbg 3 Csraneeiled, eramfludien Beroumsd
> drargl. gewtiwmeng ULD 14 (&) & srlwdrereurn sanyuiled A eremm
Yerafluleiid, Clemi@sgs seuler B eremm Ljematludigyid blenay Glamear(herens.
erefled 900 Bl eran Qamar emwalsear, ereue uirsdle ereamtlufed ermib
Cungy, ganfl Bpeus CsT_miEGL? gaflléEh, samrsEurear 2 rmie|d Cl&Lp
0.4 womid genil Coe (paner LOHMD FeUuhSGLTaT 2 Fries &y 0.3
GTE& L& TeTs.

E
i
300N

{/?’/}’/7/7'////: )

A-—Sm —_—

L 14 (=)
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(b)

(i)

@

(i1)

@)

(i)

Define angle of friction and angle of repose. 4)

A ladder is 8 m long and weighs 300. The centre of gravity of the
ladder is 3m along the length of ladder from the bottom end. The
ladder rests against a vertical wall at B and on the horizontal floor
at A as shown in Fig. 14 (a). Determine the safe height up to which
a man weighing 900N can climb without making the ladder slip.
The co-efficient of friction between ladder and floor is 0.4 and
ladder top and wall 1s 0.3. (12)

//,/7—Uj

3m

300N

\</?3'f/'.7/7'////.' )

p— S —_—

Fig. 14 (a)
Or

@ wélpebsrag euial Hoouladbg UDIULE fmear (pHEsssd 80
&. 8/ wafl erendly Gouggddla 50015 grsens sLsdng eraflled, sLdEb
Crrsamsb, PphH&ssmsLD s1ans. Upg, wheswreag 96 &0 /wenf
eramp  Coussdn@ 10 eflemmgsafler’ wrmdmg erafled, WPHESSMSULD
FMsaosyd sam(Hlly. oigd - QaramgmaEh  wdpeybdamar  Frmen
Gn&sssder pod 5 camgseiiey @ues@Es Casram@®ely SenLder
QeaussILBhEng), aafld gl oiWPsLLbhamsutls SLESLILOL FMESMmssH

SETL_ WIS,

fanL ol L§SHad(mbg 60° Caranrsslad e erd@urmermeng 5 15/Cg ererm
HensCougsdler G Copradl erdlwutiu@Spg. wHCDT®H  erdCLmmET
45° Garamsded emwuiiu@n Cung, ser HaosCoussamg Gemea b
Blupgeansgafler pse erMllLmmGarm(® eUlbl () searLfls.

(1) swwrardeoL bl L 6ifs (2) swwrear Hsul g2 wpb (3) Fowre
UD&@LD GHLD.

A car starts from rest and accelerates uniformly to a speed of
80 -kmph over a distance of 500m. Find time and acceleration.
Further acceleration raises the speed to 96 kmph in 10 seconds.
Find the acceleration and distance. Brakes are applied to bring the

car to rest under uniform retardation in 5 seconds. Find the
distance covered during braking. (8)

A projectile is thrown with a velocity of 5 m/s at elevation of 60° to
the horizontal. Find the velocity of another projectile thrown at an
elevation of 45° which will have (1) equal horizontal range (2) equal
maximum height (3) equal time of flight with the first. (8)

6 27275 T
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15.

(a)

(b)

Lt 15 (=) — @ smiligujearereumm 20 £.4l wopmib 40 &8 flenm Ggmeamr @) rewr(h
uUmemaigeT  eh  sullbilenr  eped  epmieupnn  sbEWber  eudlwims
GavamssiLl_(heTeng). Samandg CsrhHurliys@Eps@norear 2 rmies sy 0.3
erend; Qamanr(h enwliben sudnled 2 erer @) (penal dllens OMID LPHESSMS
sam_hle. Cogibd euie] Hlaould@mbg 4 alamgseile omblber s

Coussamnss sam_ls.

40kg

20kg 11025

L 15 (=)

The two blocks of mass 20kg and 40kg are connected by a rope passing
over a friction less pulley as shown in Fig. 15(a). Assuming co-efficient of
friction as 0.3 for all contact surfaces. Find the tension in the string,
acceleration of the system. Also compute the velocity of the system after
4 second starting from the rest. (16)

40kg

20kg 11025

Fig. 15(a)

Or

uLb 15 — (=) & sl iquyererelmm @) 2 L miGamer @amendd e HLAuypm
o pmieumm sbGufler eulumss CFssliLBdEng. @@ o LonseEbn @Gy
Crrsded euielalmbg (B eilssiiu@wmlier 2 SULT smémss sLbs 9GS,
o1 A —wler HwmgGoussamsybd, cuLsdHear @pamel eflensuyd searrMls.
Qer@urllseafler o rrdeys Qs 0.2 ears Csmers. yhméd Camlium’ean
LWeTU(HSS15.

250kg

TFrITITIITTIIIIST

350kg

uLd 15— (=)

7 27275 T
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An inextensible string passing over a smooth pulley as shown in
Fig. 15(b) joining two blocks. If the blocks are released simultaneously
from rest, determine the velocity of block A after it has moved over 2 m
and the tension in the string. Assume the co-efficient of friction at the

contact surface is 0.2 . Use energy principle. (16)
250kg
A

TFrITITIITTIIIIST

350kg

Fig. 15(b)

8 27275 T
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Time : Three Hours Maximum : 100 Marks
Answer ALL questions.

PART — A (10 x 2 =20 Marks)

1.  Two forces 30 N and 40 N act at a point ‘O’; The included angle between them is 60°.
Find the magnitude and the direction of the resultant.
wpeomGw 30 N, 40 N o@rayeitar @yesor(h) allewsrser ‘O’ eTetin  Ljeirerudlsy
OFLLLIBHGFsTET. ellenaaH@nmdd, Qe ulevTer Gamentib 60° 9% Q) HbHTeD
O/UTGIIGHT GIeOGTEDEUILILD. BHIeOFeOUNILD GITLOTE [G:FHeYLD.

2. What are the minimum requirements for equilibrium of a particle in space ?
WPLIIPLOTETSSD (5 Sidemlest  FLOblewevdS  GeomBBLIL F  CoHeveuseir
6T60T60T ?

3. How free body diagram is constructed ?

@ Oummerssr (g Oswebbd  eflevFsevar  FL1g  HTL (HLD
QUG LIL_560% GTLILILG USR] ?
4.  State Varignon’s theorem.
Olourfld:mevtast (Varignon’s) GCapmdbenss LD @GPILIL| 6TLOSIS.
5. State Pappus-Guldinus theorem.
LITUILIsTO-@EVL9-6uTs TV @) LiHm) Gl IL) 6T(Lp I,
6.  When will the product of inertia of an area become zero ?
Ol HlewevLo GlbLi) Smest 6T OITLpS FLHWILD Y@LD ?
7.  State D’ Alembert’s principle.
& 9fCeubllLideiv (D’ Alembert’s) OMbTeirend LHY GHPILIL 6TLHSI.
8. What happens if two perfectly elastic bodies are in impact ?
@)ressr(h) @1_1/7@1_5%77 wpp B &  Gomgedey B L Te) 96T
EEITEYFHEONT GT(LPFH@LD.

9.  What is angle of repose ?
F ey FCHTCRILD GTGHMITED 6T6HT6T ?
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10.

11.

A motor bike wheel of radius 80 cm is moving along a straight road with a speed of
60 km/hr. Find the angular speed of the wheel.

80 cm 97D 2 GTET 65 2 /bl euetTLqUilesT FHHTLOTE S, 60 km/hr. CaussFled
@b Gormer  Lmewsuilsy GlFev@Eng. ozt GaHmewr  SHlens  Cousdens
FGOST(HLIILG FFGLD.

(a)

(1)

(i)

PART - B (5 x 16 =80 MARKS)
Two forces P and Q of magnitude 40 N and 60 IM respectively act on a bolt
A. Determine their resultant if. P and Q makes 20° and 45° respectively with
horizontal.
peomGuws 40 N Lommjib 60 e1aver oGl OMTever P, Q 6Tedim Q)76
ellensHelr  axh  ewtl 5 OreLLIHFeTDET.  ([@)eiedn
eflensdmehd Glew 1ol 1 Hedlmpa  wpevpCw 20° wpHmib 45°
CamenrdBley O’ 1 meb  eveusatlesr GgmTE  aflensemis
FGTHFI_QLD.
Two forces are applied to a hook support as shown in Fig. 11. (a) (i1)
Knowing that the magnitude of P is 35 N. determine (a) the required angle a
if the resultant R of the two forces applied to the support is to be horizontal,
(b) the corresponding magnitude of K.

|

Fig. 11 (a) (i)
Li_ib 11 () (i) Qb ML 1quiTm @)H ellewFser cxrmh GMHTHG T
155 OFueLLIRSsTmest. P (9)etr 6Tever oGy 35 N eTevhlav, (a) )75
ellevnrgafer  OFBTE L6 Slew_Loi' 1 107%  (Q)BLIISHHTET
Camewtid o eweu Giiomessfideayd ommib, (b) OlgT@elenFuilssr

GTGOSTLOGILIGOLI FGUTSHFI_GLD.
SON |

o5/

) L
o

P |
Fig. 11 (a) (ii)

“)

(12)
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12.

(b)

(a)

OR

The x, y, z component of a force are 36 kN, —24 kN and 24 kN respectively. Find
the component of this force along the line joining A (1, 2, -3) and B (-1, -2, 2).

&(h NewFUIGT X, y, LOMMILD z Fn st LpewmGus 36 kN, —24 kN Lommib
24 kN. A (1, 2, -3) wpmub B (-1, -2, 2) eTedim @)1B L{eiTarMlgmener
Q)everrdxad GrrolsT(h) QULHILITS (Q)H65T llenFddnhenn STLomestIhHaLD.

A bracket is subjected to a force as shown in Fig. 12 (a) Determine : (i) an
equivalent force couple system at A and B. (ii) an equivalent system consisting of
90 kN force at B and another force at A.

B A3=(3m
] OA=05m

H 0D=08m
A} 0C=10m

25"

36 kN
bR

Fig. 12 (a)

Li1b 12 (a) @b T 1g T (1 FL L _SFeT 5L lewF GetTm)
OlrwebLRFs S (1) QIbs Sfenio' 1IN Qevewnirs: A wopmib B
Leierfisamiedlmhs  OFwevn  Causssng i eilens-(Q)eneser  allenaemis
Griomestisaayb. (i) (Qbd oenol NG Qenewrms LeTerf] B @b 90
kN alflews onmib Ljeitaf] A (@b OlFeigsii  Geustrig s ellenrami
F6OST(HLIILG FFGLD.

B A3=C3m
T CA=05m

OD=08m
AS‘ 0OC=10m
S ¢

‘45‘

36 kN
D

Fig. 12 (a)
OR
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(b) A fixed crane has a mass of 1000 kg and is used to lift a 2400 kg crate as shown in
Fig. 12(b). It is held in place by a pin at A and a rocker at B. The center of gravity

of the crane is located at G. Determine the reactions at supports A and B.

15m
1

2 m 4m -+

Fig. 12 (b)

Li1b 12 (b) @v HmiquieuTm 1000 Kg Bleomufeien eh LIGRHTSHE),
2400 kg Blevmenits HIHSHUSNG LG IHGS I IHEDSDI. 2% LicTerd A
Q@b e Fewwmesst] ommib B @b (Crmsar rocker  eLpauLb
LShg1omesnd  QHET(RGHII (HeTend).  Ljeuimy eoowb G (b
o6Teng. Qs oeoonisd A whmib B (@b GwebLIGLD TEHIT
eflenFeniLs GITLOTES 15 LD.

15m
1

2 mie 4m -

Fig. 12 (b)

4 57415T



13. (a) Locate the centroid for Area shown in Fig. 13 (a).

bl

! [%0mm .

e

y 60 1m
T %'—740|nm
80 1 J:
.

;
60 1un l
Fig. 13 (a)
L 1b 13 (@) @)eb OMsThEHL I (HaiTerm Lyt nssT BHHLD LfeiTarieniL
FGOST(HLIILG FFGLD.
4
E_ (201!\!11 !

60 11
i - - 40 mm

J‘

]

80 1

T

L]
60 1 l
¥

Fig. 13 (a)
OR
(b) Determine the moment of inertia for the area shown in Fig. 13. (b) about the
centroidal x and y axes.

v

100 mm }_4
200 mm
- By
l A ]
300 nam| @ foep 250 mm
| .
] i
-
250 mm’ /b 300 mm
2 mm |2 !
—ﬂf :—HIOUmm

Fig. 13 (b
Li_1b 13 (b) eV @&ﬂ@é&&ﬁll_lgL@ﬁng;ﬂ @&mIFG O’ (B LT i HE, 2JHesT
BBLoLeiTermenns epLiags GlFeveid X LoDMILD y DFFFHeT OULITMIS 5!
OB FL_&&IaUSHB B IL[BNEHST HeEST(HILILG FFaLD.
100 mm | }_ﬁ 1
l 200 mm

“ /250 mm

! {
1250 mm' '/; — 300 mm
20 mm | D z

-{ :_., 100 mm
Fig. 13 (b)
5 57415T




14. (a) A stone is projected with a speed of 30 m/s at an angle of elevation of 50° find its
velocity (i) after 2 seconds (ii) at the highest point of its path (iii) at the height of 6
m. Find also the time interval between two points at which the stone attains a speed
of 23 m/s.

GlovL_FoGING 50° CaressidFlev, 30 m/s 6T6tin FlowF Coudsd il 6T
OummeT ety TBMIIIBF S T FHewFlaisdens, (1) 2
eevTTLy F@hdF LI, (ii) GLiho 2uib ofewr b GULiTLps), LoHmILD
(iii) 6 15 2wgdensd e updoLiTips Hewstissad. GLOGVILD, b
Oumrmmermersg 23 m/s  FeosCaussens Qe Leerlserlsy
6T (PeuSMHTET HTev (Qenl_(lauarieniLs HewTSHFI_ayLb.

OR

(b) Two blocks 'A" and 'B' of masses m, = 280 kg and my =420 kg are joined by an

inextensible cable as shown in Fig. 14(b). assume that pulley 1s frictionless and
p = 0.3 between block A and the surface. If the system is initially at rest, determine
the velocity of the blocks after it has moved 3.5 m. Use Work Energy principle.

7]

o]

SOONNNNNNNNNNNNN Y

Fig. 14 (b)

peomGw m, = 280 kg oHmib my = 420 Bleom Glwmes . @)resr(s)
L 19 F6T 'A' Lonmb 'B' WiTesT %) aX1h HLLY) eLpevLh eueniyii_Lh 14 (b) (@)L
QTR (BelTameuTml ek 2gmieudp — HS  euprs
Q)enerrdsi i’ (HeiTenest. S 19 A LODMILD FLOFTSFING @)ewL_ullevrent
2 Jmiiey &eTHSFler L'y 03 O\HTL_dbdbBley DeOLOLIITeT S ey
bleweuudled 2 6irer ). Galemev - 9ybmed GlHTeiTengeniL 21 ST I (hsF),
S 19 361 35 L5 B T1hb LI 9)B65T FlenrFSausdend Hesst(BLILg haLb.

77 7777777

AR NANNANNNN Y

Fig. 14 (b)
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15.

(a)

A ladder of weight 390 N and 6m long is placed against a vertical wall at an angle
of 30° as shown in Fig. 15(a). The co-efficient of friction between the ladder and
the wall is 0.25 and between ladder and floor is 0.38. Find how high a man of
weight 1170 N can climb without sliding ?

NN S NN S N NGO

/////B///f

O

Fig. 15 (a)

Li1b 15 (a) @b &’ 1quieuTmy 390 N ereml_, 6/15 henid OMaTevr_ 6(h
aewfl 30°  CarewidBled, b OFhIB G FHeuT LOH FIUIdS
OaUSHLILIL_(HGTTeT ). eTevslld@ld O\Fhigdsl FauhiGHD (@)en Cuimet
2 JMlIey  FeTHEBlesT oGy 025 LoDMID  TewHg@GHLD  HEOTIHGHLD
Qeor_Guuurresr 2 gmilie)@esdlesr Fly 038 erewt]  Fewyuiled
QULPSHHLOTeY, 1170 N 6Taml_ OIHTeRITL_ a(heurT eTessfludiesr L5 %) eTaleueTe)y
D UITLD QUG T (LPLGULD ?

NN S NS S N NED

//f//B///f

O

Fig. 15 (a)
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OR
(b) A bar AB of length 5 m slides in the xy plane as shown in Fig. 15(b). The velocity

of point A is 10 m/s downwards and makes an angle 60° with vertical. Determine
the velocity of point B and mid point C.

A
Ya
60° C
5m
B
VAV AV AV VAN AV AV AV AV Ay oy A A Ay ar e XB
Fig. 15 (b)

L 1b 15 (b) @b HTL1quieuTn), 5 L5 BeTLpeTen el HLb AB, xy
FTHF0 FIHSFNI. Leter] A @etr Gousld SLpGHTes 10 m/s
QFYD oDMID F Flew o1 GGG 60° CarewrsGlevib
QUpsHDGLTS, Lemefl B whmib C @t FengCousdend

FGOTHFI_QLD.

Fig. 15 (b)
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Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 =20 marks)
1. elensleaussiiLihsearenio (transmissibility) Qamerenseapw bl @GOlLL 6r(psis.

State the principle of transmissibility.

2. F = 3i - 4 e elleng elanereneui]Ld, Slenganuiu|id seur(hi9iq &&6Lb.
Find the resultant and direction of Foree F = 3i — 4 j.

3. Smuyerw (moment) wHmib @event alleng (couple) @euallranriy H@Lb 2 arer Ceumuim(®
GTGITGHT?
Differentiate between moment and couple.

4. ‘W aeL QamewrL e Fymen orewtl, e Comi@dg seul 5g FmibgieTend). <ige

cllengsener &g sT(HLD eUaFLIL s CEHenalllmen &g CaHmeTs @hL6m U TLIaLD.

A uniform ladder of weight ‘W’ leans against a vertical wall. Assuming the
contact surfaces as rough, draw the free body diagram of the ladder with
necessary assumptions.

5. yeil mirliy endwb LHMID BHLW LeTefl enwiFens CoumiLi(hdse .
Differentiate between center of gravity and centroid.
6. Blewaws FmuLdmefler @amen iFss Conmbd LDM 6T(HSIs.
State parallel axis theorem as applied to area Moment of Inertia.
7. @m gssaflar @QUUGuUwrES S =3t +2t BlLiseT eremp  S0EUTE @D

Qar@ssuul_(erarg. 10 efemmgs@ErsE WUnE <iger Cousd wHmbd wWPhHEsS e
&eT(h 914 E&HeLD.

The displacement of a particle is given by S = 3t* + 2t meters. Where ¢ is in
seconds? Find the velocity and acceleration when t = 10 seconds.



10.

11.

Couener mmed GlameTens LM 6T(LSaLD.

State the principle of work-energy.

2 QIT 2_FMUIGY GTEITMITE) GT6ITE0?

What is dry friction?

Qurgl soger msTFs (general plane motion) erenmmed eTean? (M 2 SMTERTLD
Q&T(H&s.

What is general plane motion? Give one example.

(a)

PART B — (5 x 16 = 80 marks)

papCGu 6018l 1, 30 WIS el b whmid 160 N, 40 N ereni Qarawr E wpmid F
T  @rewr(h 2 (peverser eienyuLd 1l(a) @ Osr(BsslulLeurmy
SB&sULIL(HeTeren. Samansgl CsT{H SeThIGEHD 2 ITileuDDSTES AeoTeflss)
A, B wpmib C yereflgafley et ellenamenws ser(hilig&sa]ib.

72mm

B
45°

Fig. 11(a)

Two cylinders E, F of diameter 60mm and 30mm. weighing 160 N and
40 N respectively are placed as shown in Fig. 11(a). Assuming all the
contact surfaces to be smooth, find the reactions at A, B and C.

__72mm |
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12.

(b)

(a)

32 kN, 24 kN, 24 kN wpmid 120 kN <dlw preng efllensser (0,0,0) @ ¢Gry
evwwiperaranal. @eaneu peapCw A2, 1, 6). B(4, -2, 5), C(-3, -2, 1) whmid
D(5, 1, —-2) 2aiGL_ Qgvdlanmmer. Qeneusaflen Ggme ellenganw Siomeafléseyi.

Forces 32 kN, 24 kN, 24 kN and 120 kN are concurrent at origin and are
respectively directed through the points whose coordinates are A(2, 1, 6).
B4, -2, 5), C(-3, -2, 1) and D(5, 1, —2). Determine resultant of the
system.

Bren@ Sm UL @&6r e (uflu sliume g6 sLLD glanmea@ Csmear( el
vwetu®gsiuSlemer.  @alCeumm UL @b, euesguLL  12(a) Qe
Qar®ssulLeurny 5000 N ellengenw Qeaidsamiqlienel QsHE @ eearwime
clleng HMID Genenr clleng Larafl, ‘O’ @& seir(HLigssa|b. Cogib, e G
ellensliLL @ Qb BrenE fm UL @sallnE uors 2 LCWTELESSUL LT g6
@uisELeraflenw sevr(Hlig&5eLb.

9. g j
— 200m fon | 16D 70m
m | m t
/
Fig. 12(a)

Four tug boats are used to bring a large ship to its pier. Each tug boat
exerts a 5000 N force in the direction as shown in Fig. 12(a). Determine
the equivalent force-couple. system at point ‘O’, and the point on hull
where a single:more powerful tugboat should push to produce the same
effect as the original four tugboats.

2. 3, |
— 200! 100 | 100)70m
m|m/ |
w} 7,
Fig. 12(a)
Or

3 71945 T
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13.

(b)

(a)

@ uEpeupy by AD, euengurid 12(b) @& Car@ssulLeumm e sb9 BE
gpald  Qamaselliu’(Herergl. e 50 kg Hlopwraig sby AD @
Qeraigaliul (hetargl. sber (peverser A wHmd D wreng), 2 rrdeupm
Qemi@ss seufled smmsiul eararar. BE sb@uier eallens @mssseansu,
A pmib D @ et eflenamenwiwybd seir(HLA&Ea]Lb.

<_5 cmaicgk 7cm_’

YE

=
L

a

A 50 kg

Fig. 12(b)

A light bar AD is suspended from a cable BE and supports a 50 kg block
at C as shown in Fig. 12(b). The ends A and D of the bar are in contact
with frictionless vertical walls. Determine the tension in cable BE and
the reactions at A and D.

eDem denp o Tem

YE
D
T c
8cm B
A 50 kg
Fig. 12(b)

SlgliueL Gararamssalledmbg  om OesmCsranr  wpwa&Caramgder BHILW
yerafleows sar(higseynd. Coeib  urliuev-Gaoigaey algulelmns e
Fa DL 6T S&T DjeTEn6U 6T (HLlq SH6LD.

Determine the location of centroid for the right angle triangle from the

first principles and find the volume of cone using Pappus-Guldinus
theorem.

Or

4 71945 T
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(b)  aeruLbd 13(b) @& CQarhssiulHerer LFUADNE, AFem HHILjeTeTanw ¢l lq
SlFFamer UTNISE Ssen FLGgeusS (HLLSmenar

({3 ({3

X oppd “y
SeT(HL491q H&6 .

CagLd

%Lk 10mm

150mm

Fig. 13(b)

Calculate the moment of inertia of the section shown in Fig. 13(b) about
“x” and “y” axes through the centroid.

B j__F 10mm

150mm

Fig. 13(b)

14. (a) é&ymen pHE&ssH0 CFaud e Gummermearg Seug efemmguiey 338 wHMILD
136ug eflanmguied 5318 @Lib QuumHpg. igen <y Cousdmsub,
WP HEEZMS WD Ganr(hLillq &8 D.
A body moving with uniform acceleration is observed to travel 33 m in

8th second and 53 m in 13th second of its travel. Calculate the velocity at
start and uniform acceleration.

Or
) wpenGuw 280 kg whmibd 420 kg Hleom Carar_ @rean(® sligser A womibd B
wrengl 6@ &b epad euenguL b 14(b) @e CarhdEsiul (Herereumm 6

2 rmieumm &I eufluns @evamasll (HeTerer. sy A LOHMD FOSTSSHDE
@eulerar 2 grie] Gassder wSHiiy 0.3. QgT_&s5560 SembliLTearg eule]

5 71945 T

Ws4



Hlaneudled 2 arargy. ameupeuameupenn Srmeflssalbd (1) slig ‘A’ @er p(H&sHD
(i) 3.5 8 psips GpeE usar HasGausd. (1il) 1.5 elameser 055 isen
HenaGouslb.

Fig. 14 (b)

Two blocks ‘A’ and ‘B’ of masses ma = 280 kg and ms = 420 kg are joined
by an inextensible cable as shown in Fig. 14(b). Assume that the pulley is
frictionless and g = 0.30 between block ‘A’ and the surface. The system is

initially at rest. Determine (i) acceleration of block A: (i1) velocity after it
has moved 3.5 m; and (111) velocity after 1.5 seconds.

Fig. 14 (b)

15. (a) eepurd 15(a) @  CarhésiulGdereurn, @  Frisarsdear g
eusslul_(Heter 300 N erenl o drar g sliguier g 100 N elens
CewuBdpg. “SLigsEGL, sTugasSHDEL Gl ulonar o grile] @ensdler
oy g, = 0.25 wpmb 4, = 0.20. @bs slly soblaneuiled 2 etergT eremm
getr(hL91g S| b. Coaid oiger 2 rrlie] elensamwwb Siorealsseab.

6 71945 T
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A 100 N force acts on a 300 N block placed on an inclined plane as shown
in Fig. 15(a). The coefficients of friction between the block and the plane
are u, = 0.25 and g, = 0.20. Determine whether the block is in

equilibrium, and find the value of the friction force.

Fig. 15 (a)

Or

(b) 2000 rpm Ceusgdled aHm Falgw e llensblumdluien Femqd F&ETD e
GenentaEEILL_(HETerg). cllenaiCumdlenws Qwss LTINS S 6| L6
10 eflenmmgseflery g&57D ger GOUEALL Caissans DenLbgialhHib, Cogib
edlensliCumdlenws  Hlmisdw 9m@ 1000 eflermgseailch  F&EID  (APPEOLOWITS
BlammedGEmng. Quasd frmar pHEEEHG 2 6asTs sMHS, s6ETD GO L
Coussansd e eugn@eT@hLd OHMILD, glliey Hlaneeri 6Tl (Heugn@eT@hLd S
FHMIGSH6TE 6TevT et Samaemi &6t (hLlig-&&H6|LD.

A wheel is attached to the shaft of an electric motor of rated speed of
2000 rpm. When the power is switched on, the wheel attains the rated
speed in 10 seconds and when the power is switched off, the unit comes to
rest in 100 seconds. Assume uniformly accelerated motion and determine

the number of revolutions the unit turns (i) to attain the rated speed and
(i1) to come to rest.

7 71945 T
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PART A — (10 x 2 =20 marks)

F Qe 2, -1, 2) yerefluler <pmbdlsg (1,3, 5) yerafl aufluins Ceodlpg.
SIS 0@ CleUELTENTH HTERTS.

A vector F starts at point (2, —1, 2) and passes through the point (-1, 3, 5).
Find its unit vector.

g rrenevOF960ly TSNS 6T(LHSIS.
State the principle of transmissibility.

SL_(HLOMET 2 (HLSMETS HThIGLD Srhidlgamen aflensiLi(hss)s.

List the different supports used to support structural components.

8 18 Barpenw AB eramp Gib A yereflulallppg 3 S gmsded C eramp Leraflenwids
Qameiry (B&HDE. Qbs 19D Epssaim_ cllenssamand Gameimiy (HHE D).

(=1) A yeratludle Coe@rrssw 10 fl allens

(<) C yerafluled EpCGrrsdw 10 fl ellens

(@) B yerailudler CuoaGrradu 40 fl ellans

ReTennF FLoe edlengudlen ojeraneu|d @MU SSU|D STeus.

Find the magnitude and location of the single equivalent force for a beam AB
of length 8 m having a point C at 3 m from A subjected to the following forces :
(a) An upward force of 10 N at A

(b) A downward force of 10 N at C

(¢) An upward force of 40 N at B



10.

11.

GM&E Qeul_(Hu urtiy 300 Q&.i8. b, DiqliLsEssGCsTEH 9 x 104 Qe.15.4 Comble oL
Ganraglweybd 2 el ¢ CFcueussSlerm eneCrayer ,TSMmss: &Tems.

Find the radius of gyration of a rectangular area of MI about its base
9 x 10* cm* and cross sectional area 300 cm?2.

Qsii@sgl 2iés CEHNSDS 6T(PSIS.

State perpendicular axis theorem.

Q@ giser daol L sHheE 30 4ah Caravsdeayd 40 B5/elpmg Hws CeussHayd
Qeul L Qeuafludled erdlwiLREmgl. SBSS FiFeT A@LWD HHE eTe| 2 LITSDSS
STETS.

A particle is projected into space at an angle of 30° to the horizontal at a
velocity of 40 m/s. Find the maximum height reached by the projectile.

Qur@usl  dermavigd @urdepLwd GQuUTCUSL eTemeviqgd @DUTEEL LD
Caumu(h5g15.

Distinguish between perfectly plastic impact and perfectly elastic impact.

QrGumev CamewTid 6TemTed GTeues?

What is angle of repose?

300 fl efenss@lupssiiulL 50 Qg.15. <y g&srb Hlaowrar GCoussde ¢@f Fo
seargdled o mamCLrHdng. @BS §&6&5D g6 emwsser cuflwrs 60 Bl e wimer
@ peilengwimed sereriL(HF D Bigen Cprelln CpslevLenev GCameridefwiement &

SITGHTS.

A wheel of radius 50 cm subjected to a load of 300 N rolls on a level ground at
constant speed. If the wheel 1s pushed by a tractive force of 60 N applied
horizontally at the centre of the wheel, find the coefficient of rolling resistance.

PART B — (5 x 16 = 80 marks)

@ @O @Cr ydrefllder Qewueu@d 90 4dfl Qe &Caramdans 2 el w @) rewt(h
lengsaflen ML _am elengullen jemey \/ﬁ .6 @bs @ &CaHmeanTd
60 4df <ps wrHpliulLrd, feoLen. eleguler oemey V19 8.5l
2AFDg. Qb @ ra(h clansseflen 2ieaTe HmeTs HIaTs.
(1) 3.5 .. eleng qanm AFHGHEHL (PapCGu 30 1 dlfl, 50 19 ffl wHmILD
100 19 8lfl Coramriisamens Camarig HaHng. CLTTED GleUSLTETWD S

x, ¥, 2 SmbCUTCBTSMaTLD &TewTs.
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12.

(b)

(a)

(b)

(1) The magnitude of the resultant of two concurrent forces including
an angle of 90° between them is 4/13 kN. When this included angle

is changed to 60°, the magnitude of the resultant becomes /19 kN.
Find the magnitude of the two forces. (12)
(1) A force of magnitude 3.5 kN makes 30°, 50° and 100° with x, y and z
axes respectively. Find the force vector and determine its
components along x, y, z axes. 4)

Or

8 &l.15l. eren_wimeng) PA, PB wpmib PC erenanid epermm Caldlersarmed Glgmmis
efltiul (ererg). Latefsartien Camey,miq CHL a6t aumomm).

P(1.5,1.5,-2) A0, 3,4

B (2.5, 3, 2.5) c(@,3,0)

<iBs Calletsatle) rHLIBID CLcTayersamend &rams.

Weight of 8 kN is suspended by three cables PA, PB and PC. The
co-ordinates of the points are :

P(1.5,1,5,-2) A (0, 3, 4)

B (2.5, 3, 2.5) c(@,3,0) (16)
Determine the tensions in the cables.

30 Q&.18. yrwenw 2 (ener garm 2.5 &b, crenlemwis QamenriqhsHng. Qs
Qsan amwwsHer cudwrs GFdwd digw 1 erab daLelmswrd 10 Gg.8.
o wppeLw QFaiess sHUMUS sTeag @ (p&sLULIGSDG. @Qbhs 2 (henearani
SOk e penaruiler Coe pETHGeUSDE&S CoHameuwinar F allansuller oeme samars
STETSH. QSHETET GHDDHS H6T6| 6l enauile oieTenalwLb FHenFemuLLDd &Tes.

A roller of radius 30 cm weighs 2.5 kN. It is to be pulled over a
rectangular obstruction of height 10 cm by a horizontal force F passing
through the centre of the roller. Find the magnitude if the force F passing
through the centre of the roller. Find the magnitude if the force F
required just to turn the roller over the corner of the obstruction. Also

find the magnitude and direction of the minimum force required for the
same. (16)

Or

(@) 900 & wrevenswenw e Qummer Copamamryer wperpGu 40 &l
oMb 50 4dfl Carammigamers Caram_ PR whmib PQ ererm @ reuwr(H
CaQersemme Csmmiseill Ll Herearg. PR wpmib PQ GasQdrseafldn o drar
OL_6TONEHEITE &HTEuTs.

(1) @ shesLb Sjeurg wasaib 50 & wrmss GaTar g YearTdams 16 &
wreved 3 1S Berapd 2 e w e Ermen Suamwls LweaTLhSSHE Csmer(h
QFOSDTTHET. AHS OSETED FHenG FLo&EE Falg HeUled LITSlenwis Sre
F05E QUQID. BSS gl erhsell sl Getrs @)meHng eTarLmss

HTETSE.
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13.

14.

(a)

(b)

(a)

(i)

@

(i1)

@

(i)

A body of mass 900 kg is suspended by two cables PR and PQ
making an angle of 40° and 50° respectively with the ceiling. Find
the tension in the cables PQ and PR. ¢S]

A father and his son carry a block of mass 50 kg by using a uniform
bar of length 3 m and mass 16 kg. The son can bear only half the
load carried by the father. Find the location of the block on the bar.

®)
2p SLTHS 2 LW g FL Hr&ECaHTaTDd P LTHH 2 enl i 61 Sl
2 penerudler GLoed enoll HFHEHET aThenenTd Lilg eneudbsLiLIL (HeTeng).
@ns S Qumrmlser @eaneawrudlen Ljedl FFTLIL epOWLD @Qram(HbD @)eneamrid
galgw uplided QM &l SemweugshaTear o (HeneTuden 2 Wrsamss
sranrs. o (Hanerudlen cul L geng 100 8).15. erend Qamers
Qeuafleul b 80 .S 1b 2 emellL b 40 L6l.15. b 260w 6 2 draf_Hm
L Gmsdlear ewwsder eufuns Cgoeid @Ffer Cod eHuLD
CumemT GorGlwer <1 @ CerTadlienelsd Srears.
A solid hemisphere of density 2p is attached centrally to a solid
cylinder of density p. Find the height of the cylindrical portion to
have the CG of the solid combination on the axis of symmetry at the

junction between the hemisphere and the cylinder. Take the
cylinder diameter as 100 mm. (12)

Find the polar moment of inertia of a hollow circular section of
outer diameter 80 mm and inner diameter 40 mm about an axis
through its centroid. 4)

Or

o I gnsder emwwgder cufluirs Qeogind XX womib YY &fler Cod em
I gmsdler enpwgden cudlwins Geaegyd XX wpmibd YY &er G 1Geeps
(Flange) 150 .15 x 12 8laf: E1p Geeps (Flange) 150 9.5, x 12 .15, Qeuts :
200 0.8, x 10 8).15. MI enwi& smems.

Find the MI of an I section about XX and YY axes through its centroid.

Dimensions are : Top flange: 150 mm x 12 mm Web : 200 mm x 10 mm,
Bottom flange : 150 mm x 12 mm. (16)

@

(i1)

QeulL Geuatlufler &len o L_gdlH@E 40 4&lfl CamamsHled ermwiiLi(Hd e(m
glsemeng 2fs Sjare) 2wyl Leraflenw 3 elenmigsefle SyanL_Slpgi. igl
emwiulti. dans Coussmsud <ig dal wlLsHed Cearmenu|b
SITSMSW|LD &GS .

SlenL L 55 D@ 30 14 dlfl Caranrgdler smiibgierer e Fmil sardHlen God
8 4l e 2 e w p Werns yeng sl FersHnE 15 19Hfl Caramsdled
2 amem g suilpPlaredy G Crrsdl @ wssliu@dngl. euielambgl
@ussiulLmd By Garms 4 eflemmgsEns@Ldar  SenLb
SensCoussamss srams. GetraSn@n el sers5SHE0L Qe Gur ghu@b
asarys prieler Carwlladlueamen 0.2 erand Gamers. ipg LGeaTTEms
smi sersHlen Goadlpliugn@ 100 fl alens sullhdled CessliLhEng
oTeTm Aonalsgs Carers.  @bueV-GElrGuoer b Foerum el L
LweTU(hSS1S.
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15.

(b)

(a)

(1) A particle is projected into space at an angle of 40° to the horizontal
reaches the highest point in 3 seconds. Find the projection velocity
and range. (6)
(11) A block of mass 8 kg is dragged up an inclined plane by a rope
inclined at 15° to the plane while the plane is inclined at 30° to the
horizontal. Find the velocity of the block after 4 seconds if dragged
from rest. Take the co-efficient of kinetic friction between the block
and the plane as 0.2. Also assume that a force of 100 N is applied
through the rope for dragging the block upwards the plane. Apply
1mpulse momentum equation. (10)
Or
1) e euwer g Sarhilear ColHHES @@ SO CFBIEGSSTEH ASa)6T
Cur®dmrer. 6 ellanmgaser sS85 SsHmene euer Caldlmmen. epadudien
Seang Caussang 400 15/ elpmy erens Garant(h Sanrhblen ppSmSE STeis.

(i) 500 & wrev 2 e w e Anmibgl 80 &.15/ el Caussdld euag LIGsLIES
Qaemm guiafley @ma@&n 1500 &l wrev 2 i senwibgiane Gomgdng.
@b Corsis@l Yer samwwbg euagLssn 36 &.18./weanfl GCoussdd
Qeeodlpg. Hompgieder Corsis@libaamer CeusSHmss STaTs.
Camerflera ot QFediqL|ageTLLDd STers.

(1) A boy drops a stone from the top of well vertically downwards into
it. The splash is heard by him after'6 seconds. Find the well depth
taking sound velocity as 400 m/s. (10)

(i1) A car of mass 500 kg moving at a speed of 80 km/hr to the right
collides with a lorry of‘mass 1,500 kg which is at rest. After the
impact, the lorry moves at a speed of 36 km/hr to the right. Find the
velocity of the car after impact. Also find the coefficient of
restitution. (6)

@uean® Cemperriumer setmiger eearnilClearTerm @ epaurasliLL (heTemen.
Smeusaile®d germ  Heabwrseyd wHGEDTaTY HaLwlLgHnE 45  1gsf
CamemsSHaipererer. e 100 & Gernd <yang smiigersHled o ereng HMILD @)s)
@b gerhisailen @eeariile o erer avepd Ldadluflen G Cabebd e Gader
epeld HanL_sgarsdle ouerer 60 &l 1ems o et GgTmuBSsLiLl(Hetargl. 60 &
e Guwed A eraid Qe el 516G Canamsdlen
QeweuBsSsLILREDG. QuEsHD Y TDAGED assasde 2 drer alleans WwHOHID
Camemglen 2jare samners sranrdg. (1= 0.25 erenm ojaoraflése, .

Two rough/planes are joined together one of them is horizontal and the
other is inelined at 45° to the horizontal. A 100 kg block is on the inclined
plane and 1s connected to a 60 kg block on the horizontal plane through a
cable passing over a smooth pulley at the junction of the planes.
A dragging force of A is applied on 60 kg block at an angle of 6 to the
horizontal. Find the magnitude of the force and the value of 6 for the
motion is about to start. Assume g = 0.25. (16)

Or

5 77163 T
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(b) mi1 wTEV&HD r1 YTUPLD 2L @ LigsSsomear e CETeripd me IEVSLD
T2 QIIPD 2L @ LIgSSOMen ¢ 2 (HaneTld e &Ml sersdlen G
QUWPSSTOM 2 (HEhdlanar. el 2 Fluled guielallmbgl geumdl GleueiCoum
Crrmisefler Siiqen enLFlarner. @elel ey 6Tg gl (Ppgeiled Cardlmg)?

A homogeneous sphere of mass m: and radius r1 and a homogeneous
cylinder of mass mz and radius r2 roll along an incline without slipping.
They start from rest at the top and reach the bottom at different times
which of the two reaches the bottom earlier? (16)

6 77163 T
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PART A — (10 x 2 = 20 marks)
Caluller CaHmEnS 6T(LpS)I5.
State Lami’s theorem.

cllengudlen CFQISHIF DT 55516U5MS GEMFULD).

Define the principle of transmissibility of force.

@l e wHmib HmiiLemwew CeunLi@és)s.

Differentiate between eouple and moment.

@ uflwmenTid Casrer ellepmii] 2 mitiber Foblane&smen FOETLT(HEEET 6T(LPGIS.
Write the equations of equilibrium of a rigid body in two dimensions.
gerurLen Ll FrTLIL enbuwild - euenFwim).

Define ‘centroid of a plane area’.

Blepm Hleneoio Sl Fimer eremiig) L eremen <jHleumi?

What do you understand by mass moment of inertia?

CriraCam_(h 2 hsld whmib Caremr 2 hsLd - euenFum.

Define linear momentum and angular momentum.



10.

11.

CriraCam_mear @ussssnasrar Colamed < pHMmE FLOETUTL Nl 6T(LPSIs.

Give the equation of work energy for a rectilinear motion.

2 et HMID LMW 2 Frilelener CeumLihssis.

Distinguish between dry and fluid friction.

QUTgISET QUISSLD CTEMLIG) CTETET?

What is general plane motion?

(a)

(b)

3

ik
;ﬁ A

PART B — (5 x 16 = 80 marks)

1218 Bembd Carantigl e QevLwl L& Carh siHéd PQ = QR ='RS = 4 5. Peb
1000 N, Q & 1500 N, Reb 1000N, wpmib Sevo 500 N elagsdar SpCrréd
QeweruSlermper. Seusilanssafien CewunGaT (H Camammmger peppCGu 90°, 60°,
45° whmib 30° gnirellener PS-2 et Qarem(harearar. (piqaim eflensullen era,
Slens HMID Hlencvenwis seT(Hidly.

A horizontal line PQRS is 12 m long, where PQ = QR=RS = 4m. Forces
of 1000 N, 1500 N, 1000 N and 500 N act at P, Q, R, S respectively in
downward direction. The line of action of these forces makes angle of
90° 60° 45° and 30° respectively with PS/ Find the magnitude, direction
and position of resultant force. (16)

Or

@@ Costar suim ABCDEer, A wpear Sleveoliu®ssiiul (Hererg). Gogib
crenLgam W1, We g flwer B bpmib Cév @enemaasiiuil (b 2 drerer. ibs sulm)
Wmgieurar s09 D euluins  Ggemm <iger wmpaneanuiesd 300N  aflens
Qarhsell_Liul (Herergl swblaneouie BC deawlLbrseyb AB <yerg BC
o> Lan 150° Csmamsensuid, CD <yeargy BC 2rear 120° Garewmsengu|bd
gnu@msHerme AB, BC, CD & =frer eflenmiiyy wpmitb W1, W et Sjareyganer
STEHTS.

i
x?‘ﬁ
s
. 150° 1200_
B T 1C
W1 W2
uL 11.b
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12.

(a)

A light string ABCDE whose extremity A is fixed, has weights W1 and W2
attached to it at B and C. It passes round a small smooth peg at D
carrying a weight of 300 N at the free end E as shown in Fig. 11.b. If in
the equilibrium position, BC is horizontal and AB and CD make 150° and
120° with BC, find (1) Tensions in the portion AB, BC and CD of the
string and (i1) Magnitudes of W1 and Wa. (16)

150°

W1 W2
Fig. 11.b

@ BHooul gradulear Hleop 1000 kg, =g 2400 kg sowew giss
Ceuetmgwyemergl. g A wle eaélpamaniegyd (Pin), B wiéd sgernorseb
(Rocker) o drang). @igern Lalmrmiyawwd G o drergl. A, Bo erdliallaneanenwis

S5 (hs.
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A fixed crane (Fig. 12.a) has a mass of 1000 kg and it is used to lift a
2400 kg weight. It is held in place by a pin at A and a rocker at B. The
centre of gravity of the crane is located at G. Determine the components
of reaction at A and B. (16)

Or

b)) @ ddu slgLsdear gmerl LGHow e sl (uLb 12.b) srhds
QararriqmE&Hng. el s o arer @p edlens 150 kN. dlevaoiiy pener Ee
erdlreflenanenwid satr(h Gl

Jrlll o

20 kN 20 kN 20 kN 2(1) KN

18m 18m 18m '1.8m

E 150kN
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The frame (Fig. 12.b) supports the part of the roof of a small building.
The tension in the cable is 150 kN. Determine the reaction at the fixed
end E. (16)

A B

RN

20 kN 20 kN 20 kN 20 KN
D

R

’18m'18m‘18m 1.8m

By =g —— =~~~ \
Me \L— 45m w**j
E 150kN
Fig.12.b

13. (@ uLb 13.a & @wm &Fmer gh CsTRs&sLUL(6Terg. g @@ OFaieusib,

Sjanrell LD womb WPECeTamsamss CeranT. g Siser LeirTiL eawusamss

SIS .
—p| 25 25 |q—
mm mm T
—PI 25 mm|4— 50 mm — 50 mm
[}
[}
[}
[}
|
50 mm

|47 100 mm ——»

|<— 125mm ———————»

uLw 13.a
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A uniform lamina shown in Fig. 13.a. consists of a rectangle, a semi-circle
and a triangle. Determine the centroid of the lamina. (16)

—p 25 K 25 ‘4_

mm mm T

—>| 25 mm|<— 50 mm —P 50 mm

() wLbd 18b & Gar@ssiul (T Qeulger uply Blaows SHmiy Fnaers

HTETS.

|¢——150 mm — | ¢

50 mm

?

150 mm

—>| 50 mm I(—

urib 13.b
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14.

(a)

(b)

Find the area moment of inertia of the T section, shown in Fig. 13.b. (16)

|&——150 mm —p| L

50 mm

150 mm

A
—>| 50 mm l(—

Fig. 13.b

ComLrmejer Carsg 100 kg flaop GQaream @ guUmsd oemm em
auamguiledlpig  300m/Cg  HeansGousddler . HevL ol L ors  &LLBhEng.
uafldsLpufler Wgiarer cuanriquier sfla erélitiyy 20N. erafled (1) gliLmgslufer
Wemaflwss HavsGousd, (1) ereleuemey FMSH g @U@ @B LHMILD
(111) ereueuarey Crrsdle euie] HlaesE el eTarLienss seanm(hLil..

A bullet of mass is fired horizontally with a velocity of 300 m/s, from a
gun carried in a carriage; which together with the gun has a mass of
100 kg. The resistance to sliding of the carriage over the ice on which it

rests 1s 20 N. Find (1) Velocity, with which the gun recoils. (i1) Distance,
in which it comes to rest (ii1) Time taken to come to rest. (16)

Or

25 15/Qg Ceussdle Lwantd Gaiiwyd 10 kg Hleom, 9 8/0s CoussHad Lwamd
Qeiyd 10 kg Hleom, 9 5/Qs Ceussdler 2Cs FHansuler Geegyd 20 kg
Bleppujieim. Comgidlemmg). restitution wmdled 0.6 erafled CrsasELider
Slaneusailer SlansCousmser, Quiss Hmed @liL] ydweunenn srer. Gogyb
Graw(® Hlevpsefled

A mass 10kg travelling towards right with a speed of 25 m/s collides with
another mass 20 kg travelling in the same direction with a speed of
9 m/s. If the co-efficient of restitution is 0.6, find the velocities of masses
after collision and loss in kinetic energy. What is the impulse on either
mass? (16)
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15.

(a)

(b)

gmieunenr  Qergamriiuner gersHern g Hleavelils sarenoufer o arer 1.5 kN
ueEs 2 kN u@Ep el iors Qeueul Lmd 9ig 9ibBS Sasdld BamD
Sjbeg etrans@ (plan) Qevewrwirg 1.25 kN aflengwimgiid =18 BamD ereflad
sarsdlern Fmiiey LLOMLD 2 Friey rHledlsamend &mer.

A load of 1.5 kN, resting on an inclined rough plane, can be moved up the
plane by a force of 2 kN applied horizontally or by a force 1.25 kN applied
parallel to the plan. Find the inclination of plane and coefficient of
friction. (16)

Or

@m ol 5 S Bard Csravig. <ig soquiear Guoe Hlevowrsea,
Sl LggLer 70° Caramsangs CareamL Clamki@sg Ga@HLsn FTlSSID
o arang)l. gantludler eren 900 N =g wsduier QewuBEmg). 750 N erenL
Qarart e <6 genflulien SgliL@Hulal@mbg 1.5 B ewrsdHn@ el
gl mueu Csm_mEsng. eaflld gmilsEgh sopse eder = Friey
LrHE®6TS STes.

A ladder 5m long rests on a horizontal ground and leans against a
smooth vertical wall at an angle 70° with the horizontal. The weight of
the ladder is 900 N and acts at the middle. The ladder is at the point of
sliding, when a man is weighing 750N stands on a rung 1.5 m from the
bottom of the ladder. Calculate the coefficient of friction between the
ladder and the floor. (16)
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RegNo:| | | | [ [ [ [ [ ] ]]]

Question Paper Code : 97232 T

B.E./B.Tech. DEGREE EXAMINATION, DECEMBER 2015/JANUARY 2016.
Second Semester
Civil Engineering
GE 6253 T — ENGINEERING MECHANICS
(Common to Mechanical Engineering)
(Regulation 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Qi sdadmbs (origin) (2,1,—2) eremm Letalew @eamssn CrirsCaT iy en
Bearsensd et
Find the length of the line joining the origin with thepoint (2,1,—-2).
2. lengsaflen (p&Cament allSlepwis omis.
State triangle law of forces.
3. QLY elanssgb (Resultant) swaflenss (Equilibrant)ggib o drer ellsdwinssanss
Fa M) 5.
Distinguish between the resultant and equilibrant.
4. uLb 4e sriliguerer 2 $Hr5H0 B, wpmid Ry sseflen wdllienss sl

gkN

6m ut

Ra R

uL4
Find R, and Rj of the beam shown in Fig. 4.

ghy

em ut

Ra R

Fig. 4



10.

11.

3 m Sleo wHmID 4 M 2 wpb e e CekiEss WwsCsramb (Right angled
triangle) 4 m o wnorer GenEsg eleflblbamer ewwm QETa@TH  &HOHEISTED
2 L@ FLiCummefien Gamrererancuds (volume) sanrédl(hs.

A right angled triangle of base 3 m and height 4 m is revolved about its 4 m
vertical edge. Compute the volume of the solid generated.

e urliueredler Hm@s spnfulder <rb (radius of gyration) smewr e @GS D
(PSS,

Write an expression for the radius of gyration of an area.

@@ waflsg 80 HCor BLLr GCoussdled s OEmamyHéEn QM o6y
50 @pmgsefler (seconds) apperowins HMSSUILGSEDE. Asen Couss HemsEHEmDEH
(retardation) sewr(hdlg.

A train running at 80 km/h is brought to a standing halt-after 50 seconds. Find
the retardation.

seané soflenaw (dynamic equilibrium) eremmméd eremmen?

What is dynamic equilibrium?

WO&s @GnFl st cllang eremmmed eTemen?

What is impulsive force?

SLuCunmersafien Qurgleurar goflena psma (general plane motion)gsrer Couamen
LHNILD FESUNET H58IUSMSE Fo M.

State the principle of work and energy for the general plane motion of rigid
bodies.

PART B — (5 x 16 = 80 marks)

(@) uwLb 11(@)e sriqueurn @ AMFDLLSE dewliber g epenouie 4 kN,
5 kN, 6 kN, 7 kN wpmib 8 kN wdlliydrer gpgl ellengser anwliy Ceuamen
Qaidlmgl. <jeuellensser WLOHDH epmOSET auPlumsl umidamer. eleilans
Sewlder  Csr@liy ofensulder (resultant) jemeneuub (magnitude)
Slengepwiybd (direction) ser(hlg.

2 97232 T
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A system of five forces of magnitude 4 kN, 5 kN, 6 kN, 7 kN and 8 kN
acts at one of the angular points of a regular hexagon and the forces pass
through the other angular points as shown in Fig. 11(a). Find the
magnitude and direction of the resultant of the system of forces.

(b) uwLbd 1l(b)eo smlguetemeurm e tanss GsmEliy  GAewou@Sermg.
sueilanss Qsm@glder Ggreligeilas (Resultant) P wpmib Q yerefgafien
auflunss Qeaodlng) erammred A wpmib B eflanssefen ojemeneusd ser(HLdlLy..

b 11(b)

A system of forees acts as shown in Fig. 11(b). Find the magnitude of A
and B so that the resultant of the force system passes through P and Q.

3 97232 T
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12. (@) uwLb 12(a)e sriguereraury PQ, QR womidb RS e epenny smdlals
sam(hser @aanssll(Hererar. el W opmbd 50 N vL@Enssamers
srhGSamer. LEn Wer wdlliemuub gealCleurnm shdalls gammge o bbb

eflensullen ogllienLiu|d el Qrgs e liLb Fbblaauie 2 drearg).

uLid 12(a)

Three links PQ, QR and RS .connected as shown in Fig. 12(a) support
loads W and 50 N. Find the weight W' and the force in each link if the

system remains in equilibrium.

4 97232 T
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()  uwrbd 12(b)d smigqujarer sl (Borar jepwliL (truss) goflepauied 2 eTerg).
Sgan sradlsaicd 2 a@rLm@h erdlicilamer olamssamers (Reactions at the

supports) ger(hlig.
5By 5hw

3 (N T“"‘

L 12(b)
Find the support reactions of the truss loaded as shown in Fig. 12(b).

AL 5f

2k Tw

Fig. 12(b)

13. (a) 200 8B e Lparer Epssard Qarart gnbL eerm 200 .15 68l L 1b GameRTi
Sler&EGararsgier (hemisphere) enwwinns @evarrésliLl (HeTeng). jeuesmL
Qurmpsefler Qurg ewwliyéred (centroid) eeuaiml QUTEHLSEHD FaHIb
@ evanmigded (Junction) 2 eTerGFETHTED Di&EF b6 2 WFSMSE SanTéd ().

A cone of base diameter 200 mm is fitted to a hemisphere of diameter
200 mm centrally. What should be the height of cone so that the centroid
of the solid combination lies at the junction between the cone and
hemisphere?

Or

5 97232 T



() v 13(b)ed sTliqujeTer auiqeusHen X WOHMID Y WWSGHW AFGFSDETE FTIHS
gLggleu HpLysdneners (moment of inertia about the x and y centroidal
axes) saT(HLily. DHTSF SfeTeSHEHD LIS LM o draTen.

ot o

B

}..,_

b 13(b)

Find the moment of inertia of the section shown in Fig. 13(b) about the x
and y centroidal axes. All dimensions are in' min.

—t 10

Fig. 13(b)

14. (@) A wombd B e @ran® shser @Gy ydralulelmbg Sl LsHbe
papGu45° womib 30° CaramsHa erflwiiL@Seamer. ek sH&@EHD @Gy
s 9dls 2 Wrsms el daner erammmed jeuell(h shaaflen erdlGousmisaeten
Mfssemss sanr(hidly.. (ratio of the velocities of projection)
Two stones A and B are projected from the same point at inclinations of
45° and 30° respectively to the horizontal. Find the ratio of the velocities

of projection of A and B if the maximum height reached by them is the
same.

Or

6 97232 T
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15.

(b)

(a)

@@ sUb9-sl e uLb 14(b)é sramissiul (Hdrarg). sLaLd@h Friiey smiie]
satsdndle Cuwmer QumkiE o gmiey @Gawsd 0.25. &9 eupeu@pliuns
o gmieummgl. <bs ey ed@elssiul L sHnCHrSHe slaLgafler
Geusommm eisb (acceleration) wreneu? womd 100 kg sien 2 5L gpid
EC QniiGausnsTar CHrsmss samsdhs. bs GeaiLs suldpdled erhumib
@ iy eflensuller jeTeneuLb S (HLilg..

b 14(b)

A block and pulley system is shown in Fig. 14(b). The coefficient of
kinetic friction between the block and the plane is 0.25. The pulley is
frictionless. Find the acceleration of the blocks and the tension in the
string when the system is just released. Also find the time required for
100 kg block to come down by 2 m.

Fig. 14(b)

Q@ FTlied sansda o drer 2 kKN erenLwjerer sl anL gandler g uLLb 15(a)é
sriguerereurmy 0.5 kN ermajerer  fandens ellens CQswduBSHmg.
sl &@ Fmlie] sendSn@laL_GCuiwmer Hlanewrer wHHID Guinki@ 2 rmiley
@ansnser gy, = 0.30 wHmb 4, = 0.25. <ss L soblaould 2 drergm,
@oemaowr earumss sarhilly. Coebd o pmie| elesuller ojeTaneuu|bd,
Slengen Wb Ser(h g .

uLid 15(a)

7 97232 T
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(b)

A block of weight 2 kN kept on an inclined plane is acted upon by 0.5 kN
horizontal force as shown in Fig. 15(a). The coefficients of friction
between the block and the plane are g, = 0.30 and x4, = 0.25. Find
whether the block is in equilibrium or not. Also find the magnitude and
direction of the friction force.

R FHNIF FSSTD @@ FHM QubdrsHer oFfle Qeamanssliul (HeTerg. 2ibs
Qupdly ey prean@ Cpmgsefles 1200 rpm cremy jere| Coussams
SdLdngl. pamd, BS AmwlL @heums BHmsdlamme 70 Cmmgsete
W pewwrs Hlarmelhdngl. oibS AL eme| CoussmE AML I 6TEHSMET
sHmse &Hm Couar(Hid. 2bs el @heuams Hnsswu YnE Wpewuwns
BOUsHE (peemed THHmeT &DmSET. &HMH Couam(BL? AbS Senlier
Ceusomhm eigid (acceleration) yrs o dreng.

A flywheel is fixed to the shaft of a motor. The unit attains the rated
speed of 1200 rpm in 4 seconds. But when it is switched off, the unit
comes to rest in 70 seconds. Find the revolutions executed by the unit

(1) To attain the rated speed and

(i1) To come to rest after being switched off when the acceleration is
uniform.

8 97232 T
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