APRIL 2021 72081/TAM4B

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

1.  Define Earth’s gravitation.
LpSludlesr i euenyuwim).
2. The sides BC,CA, AB of a AABC are bisected in

D,E,F . Show that the forces represented by
DA EB, FC are in equilibrium.

AABC  Wenr ussmsar BC,CA AB  wpopCw
D,E,F -& swukigrs Gfsdeamer. <igen ollengsar
DA EB, FC #w fleneoudlév o cirere erem sm_(hs.

3. Define Newton’s law of motion.

Bl L afler @uiss elldlsamer er(pg)s.

4. Define moment of a force

ellengudler SlmLILSS menem euanTwIm).

5. Define parallel forces.

@ anenT llenF&HeT UEPTWI).



10.

11.

Show that the forces AB, CD, EF acting
respectively at A,C,E of a regular hexagon

ABCDEF are equivalent to a couple of moment
equal to the area of the hexagon.

AB, CD, EF gurE nmCsransdear  elamssar
pernCuw AC,E gafl®  @rlel  QuEsD

SINEICsTaTSS6 LITLILIETE &S FLOD eTem ST (.

Forces with components (1, 0), (-2, 0), (1, 1) act
respectively at the points (0, 0), (1, 1), (1, 0). What
is the system equivalent?

(1, 0), (-2, 0), (1, 1) Qamewr elewgsar (0, 0), (1, 1),
(1, 0) eramm yeraflgafidr Gswen@Bn Cumg iger
Qawiaderr Fwenblaney eTemen?

Define center of mass.
BOHBlena Hlenmenw euenuIm).

Define stability of equilibrium.

gLoblenavudler Hlenaveni euen TImi&s.

Define virtual displacement.

QuuiblaT @LrCuwrfenw euenFuim).

Define suspension bridge.

Qg mBiE LT euanFwm).
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12.

13.

14.

15.

Define span and rag.

ei&&, Qgmilie) euanrwim.
PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Write down the laws of static friction.

Blenaowimen 2_ymilie| elglsamar er(ps)s.

| is the incentre of a triangle ABC, if forces of
magnitudes P,Q,R acting along the bisectors

A IB, IC are inequilibrium, show that
P Q R

A B C
COS_— COS—_ COS_
2 2 2

ABC eranp p&Camamsden o eranwowid | . Cogbd
P,Q,R erep ufwrewrid o ater ellensger |A, IB, 1C
eremmm GNCsTHHET UG Gsegd Curg swblane
P Q

eTeotled A B
COS— COS— COS—
2 2 2

ere Hlmieys.

Forces of magnitude 3P,4P,5P act along sides,
BC, CA, AB of an equilateral triangle of side 'a’.

Find the moment of the resultant about A.
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16.

17.

3P,4P,5P sjareyser QameanrL eflenswimeng ‘A ey
Qarawr  swuss wpsCsmamsdear  BC, CA, AB
ussmseis QewuouBhdamar. Adr Bg i Quss

N eneredlene &meTs.

If two like parallel forces of magnitudes
P,Q(P>Q) acting on a rigid body at AB are

interchanged in position, show that the line of
action of the resultant is displaced through a

AB(P-Q)
P+Q

slymssiiul L Qummeiler Wg A Bulle Qawdu@bd

distance

BAm @585 Qmanamssdar P,Q(P > Q) ieang smsdn
Blevavsemer  gatmistatearn  wIHNE  ClemeTL_med
AB(P-Q)

ScupMer ellevere] ellens —————— eray STL_(H&.

P+Q

A triangular lamina ABC, obtuse angled at C,
stands with its plane vertical and side AC in
contact with a table. Show that the least weight
W, which suspended from B will tilt the triangle
W a®+3p°-c?
3 ¢*-a*-bp°

triangle and a,b,C the sides.

is where W is the weight of the
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18.

19.

em wsGsrar ga(h ABC, C-d ofCsramssa,
sarsdled  Qem@ssnsalb, ussd AC  Coensudd
LuBLID  MEISSILL(HETeTSH. DS GODHS 6renl_
W a®+3p* —c?
3 c¢?-a’-p’
T, a,b,C - Lssriser].

erarr sTL(H&. [W p&Cament i 6t

Show that the vertical angle a of a cone which is
such that the C.G. of its whole surface area
including the base coincides with the C.G of its

volume is 28 n‘lé )

@@ sabiler Qeni@sg Camand, Sigen (pp GComHurliLy
LY @WPD, SgsSemd 2 UL g6 eredler

.41
FFTUIL GDLD W ST SleTa e 2SN l§ eTes STL_()&.

A uniform beam of length 2a, rests in equilibrium
against a smooth vertical wall and upon a smooth
peg 'O' at a distance 'd' from the wall. Show that
in the position of equilibrium, the beam is included

to the wall at angle € given by sin*6=d/a.

2a  Berqperer  Eymew  LILILOEMSE  GULPGILPLILITET
QemiEsg seumeE swblaouiaib, saupiler 'O erem
pevaudedmba) 'd" Qgreveelgyd 2 érarg.
wrliuoamsilear frmer oo seupdlen FTiISETSSIL 6

sin® 0 =d/a eremp Camemtsed o dreng) erar ST (5.
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20.

21.

22.

23.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

If a particle is acted on by forces El and F, then
find the magnitude and direction of resultant of F,
and F,.

El, F, edesser epaid gm Qunmer Qewdu@uomudar
Sleucilanssatien alenere] SjeTeneuu|d, SHenFanuiu|d
FHTEHTS.

State and prove Varignon’s theorem.
aurfaarer Canmsdlanar er(pdl Hlmies.

Prove that, if four forces acting along the sides of a
square are in equilibrium, they must be equal in
magnitude.

R FHT USSRSET euwuns GEuoU@L  HTEE
cllengser Foblancouiedr @) HHsTeD, 2eualengsatie eretr
SIOTCYSHET FLOLD GTen HlMi6s.

A triangular lamina ABC is suspended
successively from the vertices A and B. If the two
positions of the side AB are at right angles to

each other show that 5¢° = a® +b?*.

em wsGsrtemr ssiB ABC, A womibd B
o FANI(BHE AHSSHSG CQsmhiEgdng. AB e
usssden @uam( Hlevvser gamnOaTern ClFm@ESsTs
@rnder 5¢° = a° + b eran sm_(s.
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24.

IF the tangents at the points A and B of a
hanging string are at right angles, show that the
tension at the middle point M of the arc AB is
equal to half of the weight of the string AB.

A, B eramp Leraflufer QamhCam® emwwywmermed, A,
B aflévellenr phiriyerafl M -er @pellenarwimerg AB

sullhilen LTSl eTenL_&@ SO TaTSEHTL(HS.
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