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PART A — (10 x 2 = 20 marks)
Answer any TEN questions.

Write the types of forces.

elengsatlen euasSEET GT(LpS.

State the parallelogram law of forces.
Gaansrshlan allensmaflan et erps.
Define a couple.

Q@ HLpellenant cuanTIf).

Define limiting friction.

GTEVENEL B_TTLIENG GUEN LI

Define cone of friction.

o6y SalbanLs GUEDLIM.

Define moment of a force.

@ eflenaullen &mUuLBpemen auenyup.

Define like parallel forces.
$55 @)enawr ellensHEenar eUEITILIT).

10.

11.

12.

13.

Define a centre of gravity.

LeuSiiiLy epowid euenrmy.

If the wire is semicircular, what is the value of
centre of gravity?

Sienreul_Lelleh gpetmdlen LUy enowid eremen?
What is the centre of gravity of a triangle lamina?
p&Garent gaL e el epowid wing?

Define a catenary.

s dleflwid euenrim).

If s=ctany, y=csecy , prove that y% =s? +¢%.
s=ctany , y=csecy aafl® y* =5+’ aa figes.

PART B — (6 x 5 = 25 marks)
Answer any FIVE questions.

If the resultant of two forces acting at a point with
magnitudes 7 and 8 is a force with magnitude 13,

find the angle between the two given forces.

Qm dlemssaflen ellaereysefian <erey 13 wHmD
gl ellensseflen erey 7 wpmb 8 aafle, @
dilenaaiensE Ll L Corambang smams.
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14.

15.

16.

17.

State and prove the triangle law of forces.

elengsefian upsGananr eflflenw e Hmieys.

ABC is a triangle, G is its centroid. O is a point in
the plane of the triangle. Show that the resultant
of the forces 62, ﬁ, OC is 30G.

ABC waiug @@ w&Gareamd, G srshug
awsECst( apd, O eaeangubd yerell wpaCaremgdlen
gsarsHe 2 arang). OA, OB, OC aangid eflassafen
efameray edens 3 OG erenss sM_(Hs.

P and @ are two unlike parallel forces. When P
is doubled it is found that the line of action of @ is
midway between the lines of action of P and the
new resultant. Find P: Q.

P, Q aeumea gaan Qoandmssdr. Pew
@pwiisrsdared, Q& Qeuoudnd srésCsnd, P
Qsweuld sresGsm_yn@n, yfu elamerelipeLd
ewows LGHUID oererg erafle P : @ wdlieus snews.

State the laws of friction.

o gmieler ellflaamer eT(pg).
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18.

18.

20.

Show that the mass centre of masses my, My, My
placed at the vertices A,B,C of a triangle is at
distances from the sides BC,CA, AB proportional
oo MMy _ My

a b c
A,B,C aenp yenaflseer Qamem_ g (poHCamansslan

apangy  yereflsafl®  my, my,my;  aerp  Hevpser
1 @bupéCarergHen HTIEIGET

my _mg Ny

BC,CA, AB aénp usGERSEHSEEH — = 5
a c

ameuSSLILIL (HeTemaT.

eflflgswn@Ld erams s (Hs.

Find the centre of gravity of hollow right circular
cone.

@ earefpp Cprau L gbiGer Leduiiiy ewowseos

HITETS.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

A string ABCD acts from fixed points A,D
carrying a mass of 12 g at B and a mass mg at C.
AB is inclined at 60° to the horizontal, BC is
horizontal and CD is inclined at 30° to the

~ horizontal. Show that m =4 .
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21.

22.

ABCD erenp @ QGasrer Genpullen peneser
A, D & flensovwineneneu, @enpuier, BC eramm Lieraflude
erenger sLLUiu’(Hererenr. AB, BC,CD Gren
@Qawpllen ugdsar HaLGsmiyne wonGu 60°
Hen_Camiiggid, 30°ulgud smbgierarer. Beb eren 12g
wogd C e eren. mg erafledy m =4 erend s,

ABCDEF is a regular

ATB, 2§C, SDAC, ZfD, 5E?F, foF act at
A,B,C.D,E,F respectively. Show that they are
equivalent to a couple and find its moment.

hexagon. Force

ABCDEF  aenug @@ @@  nmGsremrd.
AB, 2BC, 3DC, 2ED,5EF,6AF ey cevsser
A, B,C.D.EF ey yeraflsafles Gaudu®Epg.
DIDEUSET HLPGOEEWT&(& FLOLDTENTE] CTETMILD DHMILD B
HwLys Hoemens snews.

Three forces P,Q,R act along the sides
BC, CA, AB of triangle ABC . Their resultant lies
in the line joining the incentre and the centroid of

the triangle ABC . Show that
P:Q:R=ab-c):blc—a):cla—b).
aéGasnamd ABC& BC,CA, AB  uésmisaii

Qewau@d wsssr P,Q.R ay@b. Geaupber
dflevarey, eereul L eibwid, @mLWECETLEH  FH
fueipen GemarsEn Cam_igd oedrarg erafld
P:Q:R=a(b-c):blc—a):cla—b) erené sr_(a.
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23.

24,

- A ladder of length [ rests on a rough horizontal

ground with its upper end and projecting slightly
over a smooth horizontal rod at a height ‘A’ above
the ground. If the ladder is about to slip, show
that the coefficient of friction is equal to
hNI® - h?
LE

I parorar  @m  Syren  genfluflar  Spapevar
LgmGaryiuner senyG@ib LOHD (paer samIsE h
ewgsflgietar @
sam_eumarsHlen CGioe smipg  HAdlsg  GeuelCGu
Bliquierarg).  s@saunn Hlaw aamoudds g
2AUGung GimeGrearmed Hlosdbhed geafilseEperer

A

a.gmile| Q& TR

QuLpGULpLILITEST Sl

eran flmieys.

"A chain of length 2/ is suspended by its ends

which are on the same horizontal level. The
distance between the ends is 2a and the sagis a.
Show that, if C is the parameter of the catenary.

2a® l+a a. 2al
*—a® Iog[gﬁa], tanh[z) T P4gt’

2l feraperar Sgmen smlelQuiranny isen ApaansET

@Gy flen ol LgHleéd - e emeraummy Qgmrs

el iu (erergy. smdleduier Was sTpns yeref
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yoasersg 6. Hloansessns ‘a’ Ggmiey
Bmé@onm 2|Get (PENETEET Gl (HLd
aussliLL_Hererar. @ WaasEnsElleL- G Sy
2a @b, shddusda Quig aummnddmbs Hes
gnipps erafulen grmd C arafle,

2
122_{'102 s log(iii:], tanh(%] = 322_?;2 Grand

&L-(Hs.

T 72008/SAM4B/
TAB4B



(6 pages)

NOVEMBER 2014 72008/SAMA4B/
TAB4B
Time : Three hours Maximum : 75 marks

PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

1.  Define force.
efleng — GuUEnTLIm ©

2 Srtate triangle law of forces.
allenasEndaren (psGamam elldemwis mme.

3.  Define cone of friction.

2 M6y SalDenl eUENTILID).

4.  State the static laws of friction.

o ymiieflen Hlenaentn ol deemer aipg!.

5.  Forces OF L ~¢ act at the points
(0,0,0),(0,1,0),(0,0,1) respectively. Show that they
can be reduced to a couple and find its moment.
2?,—5,—5 TG alengmar ' apanm G
(0,0,0),(0,1,0),(0,0,1) erevrp areflsafler @uikigdlemmen.

SUSEET @ Spedlanamuins @ends (PigiEiears
S_(Ha 1HOID Ssen HmULSnanans Srems.

10.

5 &

12.

Two forces Eand}; act at a point A. P is a
moving point such that the moments of F:and

F, about P are equal. Find the locus of P.

B, %‘; GTEID el engaair GTa Lyarartlulled
deweLGslempar. P aamw @ spambyralureamng
FuoppoF, @ Soius dpewda Py Gunmss,
§L0LoNS e_ateTaurm harbste P—ear auenyenis sneams.
Define a copule.

aLpedlenateniLl eueEn LI .

Define centre of gravity.

Yol iliL] enoiwith euenywim.

Where will be the centre of gravity of a triangular
lamina?

(p&CaTenT GHl_iqen LelFTIL] GNOUID GTRIE LD ?
Define arm and axis.

LD LODMILD 4 &8 GUETILIT.

Define a catenary.

Fhdledlid euaniLIy.

Find the cartesian form of catenary whose
parametric equations are given by
x = clog(secy + tany),y = csecy

x = clog(secy +tany),y =csecy  aenp  glenewr

2\ FLOGTLT (NS ETL|enL (LI i &leSl g e
BTl S WG FLOGTLITL DL &HITenT .. '
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13.

14.

15.

16.

 PART B — (5 x 5 = 25 marks) _

Answer any FIVE questions.
State and Prove (4 - u)theorem.
(4 - p) Coppsens el Hoays.
State and Prove Lami's theorem.
ardev Capnsams eripdl Hlme,s.
Two parallel forces P and Q act at points A and B
and their resultant acts through C. If the
resultant of forces Q@ and S acting at A and B
passes through C, show that P,Q,S are in
geometric progression. '
P,Q aan @oaclmssdar AB eram yereflule
srsgdeamar. @eaundlar dlamara; C erenp erafluie
sré@dpg. AB yeareflgafi g GewauGd Q.S erem
eflanasatian edenarey eflans C aufiCw Qeweuil e
P,Q wpmd S syerg QumEGS Qamfed @jemwub
aTand Sm(j).

ABCDEF is a regular hexagon. Show that the

“forces AC,CE,EA acting respectively at A, C, E

are equivalent to a couple whose moment equals
the area of the hexagon.

ABCDEF arétiug) @ @uwn@ 2ipGsreard. A, C, E
eramp Lerafisafl_gg apeapCl, Qurigd elenssar
AC,CE,EA arenuen opCarangden UFUILETEHEGS
swioren HapliSlner Aaramr_ sipellanans@s Fowb creans
STL(D.
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17.

18.

19

. tan&'z[b
b

A rod rests wholly within a smooth hemispherica]
bowl of radius r, its centre of gravity dividing the
rod into two portions a and b. If @is the angle of
inclination of the rod with the horizontal in the
position of equilibrium, show that

a ;
Jtan @, where 2ai1s the angle
+a

subtended by the rod at the centre of the bowl.

roSE  SLIpeTer
o pmieupm Heavamsder m Camed @pgieTens).

SienrsGaETeT  @UigGULpETET

Sigean yellrmiy evwwd Geree a, b efldlzsdle
Af&dpg. Casrdr Harwld @ua) Hlaawed
@me@wturg 0 agud Caransms Cup@srardpsg

erarfleay tan€=[b_a]tana aeng sTL(H. @@

b+a
20 erenLig; &) ator v 56 et anLoILIGEIG Caned
GuopQamarend GCamamion@id.

Find the centre of gravity of rods forming a
triangle.

p&Garamors  jewud Csrasefien el
AUDIGENS aarraim_&.
Derive the equation of catenary.
@ sndlafiugSen swamun’_eL el
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20.

21.

PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

S is the circumcentre of a triangle ABC. Forces of
magnitudes P,Q,R acting along SA, SB, SC
respectively, are in equilibrium. Show that P Q R
are in the ratio.

(a) Sin(24):Sin(2B) : Sin(20)

b) a* (b?‘ +e° = az): b2(02 Gt bzl);
cz(aerb?'—cz) '

() ABSC:ACSA:AASB

ABC crangyid péCarangde S erenig amgy el L
enwwiworen,. P,QR e olemsser SA, SB, SC
awlflwrs  Quidl  swbloauld  oedarar  erafld
P,Q,R g flweumer el fsib.

(@) Sin(24):Sin(2B) : Sin(2C)

(<) az(bz +o8 —32): bz(cz +ab —-bz');
e*(a? + 0 - ¢?)

(@) ABSC :ACSA : AASB erané sn_(Rs.

State and Prove Varignon's theorem.

Qeuflgenmen Cannsems e Hlneys.
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22.

23.

24.

Forces P,Q,R act along the sides BC, AC, BA
respectively of an equilateral triangle. If their
resultant is a force parallel to BC through the
centroid of the triangle prove that @ = R = P/2,

souss psGaremsdlan Lssmsar BC, AC, BA
aflurs  apeopGu PQR  eep  eflensser
GeueuGdeamer. oeupbler elamers) afmsuneang
p&Ganamgdlen Lelluitiy enbwid euflunsad BC
Cam_(Hée Glenewringe,id @) mLnSlem
Q = R = P/2eran Hlan.

Find the centre of gravity of a hollow hemisphere.

earafpp  SerEGaregder Lelmity ewwms
ST GHOTS.

A string of length '2!' hangs over two small smooth
pegs in the same horizontal level. Show that, if A
is the sag in the middle, the length of either part

of the string that hangs vertically is h +1— J2hi .
21 Bemonenr sullmy ey CriGaniqe i@whs A
sulseflen aufiCU Ggrriseil L Herearg). h eremuig
sllpdler ewvwugded Ggmie] erafld Gmymapd
Qgmiusedl_Liu Herer BersHlen oarey h + 1-+/2hl
25 BHEGD an Hlpieys.
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