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B.Sc., B.Ed. DEGREE (4-Year Integrated)
EXAMINATION, — MARCH 2025.

(For the candidates admitted during the Academic Year
2017-2018 onwards)

Fifth Semester

Core Paper XIII — MECHANICS (APPLICATION OF
MATHEMATICS)

Time : 3 hours Maximum Marks : 70

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.
1. Caranr HangCausld cuapywim.
Define angular velocity.
2. Byl alear @ram.reg Qués ctdaw samis.
State Newton’s second law of motion.
3. & Uy s auamyum.
Define like parallel forces.
4.  Ceuwllev Cahmsams 6r(psis.
State lami’s theorem.
5. & e Qusssler sasr(hisd LHMLD il dnms.

State oscillation and vibration on a simple harmonic
motion.



10.

11.

aHCamantd cuen LI
Define angle of projection.

R  sTugasdear eghn  erdeuiear WBLGL@®m  wlienL
TSI

Write down maximum range up an inclined plane.
2 Hg eleng GTETMTE 6T6wen ?
What is an impulsive force?
cllermig 2e156 GuepTWIm).
Define seconds pendulum.
@WW el L &HN elenruiml.
Define central orbit.

PART B — (5 x 4 = 20 marks)

Answer ALL the questions.

werflsg 80 .5 Coussdld Cgdegud QFTiir ecuamriguied
SLIBHBHSEGSD @  BUT  BS  CQSTLT  euaTiq&S,
feoLol LgHad  Qem@ssrseyd wanflléE 60 &S
Causgdler e Lpans erMEpr, erafled erdlps o Ler LB en
HeangGeusd srems.
A man seated in a train whose velocity is 80 kmph throws
a ball horizontally and perpendicular to the train with a

velocity of 60 kmph. Find the velocity of the ball
immediately after the throw.

2 QP.No. : BB 785



12.

13.

14.

ABC eratp  p&Gasramsder P,QR ererm epermy  godlens
QaremL 55 cllanssdr GFuoULl LTd g6 allameare] ellang
QaniGsasr_(h) enwwibd eulfl QFemmme

P Q@
tanA tan B tanC

eran Hlmieys.

Three like parallel forces P, Q, R act at the velocities of a
triangle ABC. If the resultant passes through the
orthocentre O. Show that

P Q@ R
tanA tan B tanC

creflu EMevs Qusssded i=—n’x Ne LS55

(=) x int (<) &% int

(@) % inx

In a simple Harmonic motion #=—n”x express

(@) «x int (b) % int

(c) X inx

sofleom M Qamawr @@ Carermser Cwyms  Gomg)b
Qumrpg @@ Carerhigefler SHasCoussdlamar garanm et
uflorpmis Qamerend, e=1 erear Hlmes.

Show that when two spheres of equal masses M collide
directly, the velocities of the sphere are interchanged if
e=1.
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15.

16.

17.

r"=a"cosn€ erab eumareuenyuiler GUL @ FETLIT oL

SHTEHTS.
Find the pedal equation of the curve r"=a" cosné .

PART C — (5 x 8 = 40 marks)
Answer any FIVE questions.

@@ eumarauamruied BEHMHLD Fisetar HasCeusd wHMID

Yh&sSIDSTAT  FmMIFMET YT  LONID  GNES Hanss
FaM&eic SreTs.

Find the velocity and acceleration components along
radial and transverse direction of a moving particle along

a curve.

30° GaramsHed 50 S o wpupdrer seuir AO-ear 2§86 O-é
@B @M ST F@TLLLOTE rHwiul(h A epowrs
flow B & 45° Casramsdler Cuorgidlarng O-fmpg B &@s

1

J3-1
58 CGsmenrd tan” eTEwT 9.
8o 2\/3 lem

A particle projected from the top O of a wall AO, 50 m,
high, at an angle of 30° above the horizon, strikes the
level ground through A at B at an angle of 45°. Show that

the angle of depression of B from O is tan™ 3 ;1 .

243
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18.

19.

20.

21.

e® ubg h ewrsddops derwil sagde oybs
Cogitb &prs gemepdleamng. <iger WL Qe e erafled
1+e?
1-¢?

QU] Hleved@, cU(BLD (e gl sLbg Conss gMb A
ererang mlemLal.

A ball dropped from a height A on a horizontal plane
bounces up and down. If the coefficient of restitution is e,
Prove that the whole distance H covered before it comes

1+e?

torestis h 5 -

l-e

Qeuflsarmaten Cahmsans er(pd Hlmes.
State and prove varignon’s theorem.

ausGLUTse  edlutiubb  erdlurmeiienr  LD&E@LD

ST WHMID FHEHL L L FITD HTeHTs.

Find the time of flight and horizontal range on a
projectile projected on an inclined plane.

@ gi&dr O-meu ewWLNs ameudgib, ¢iFsh o erermid ereflw
Crflens QuisssHer oatergl. sgiser O-amHa %
ssdd  @QuseL CQutys @G sTéssHamed g
HeansCousld BIem@ WL BSTAMD AFem LHw eiFs 77(1 TR
SIS .

A particle executing simple harmonic motion with O as

the mean position and « is the amplitude. When it is at a

distance % from O, its velocity is quadrupled by a below.

Show that its new amplitude is 77(1.
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22.

23.

ewbw oleg uTeguier eumassta(peier swerum el P-r
D WSFNIGETD F(Hs.

Obtain the differential equation of central orbit in P-r
co-ordinates.

amww  WPHESLD ,ur_7 5@ @@ Fsar Barbg  Gogib

selwsHnE weldar guia) Hlanouid @mbE LwamTEsd
CupLriL@ Seng Caussdn s FLOLDTET LOHMILD

seflugglallmpg ‘A’ bgrewdd Gnba <ig UPLLESDS.

SSET UL LI Lmengudler oerum(p r’=a%cos26 erar HlemLal.

A particle moves with a central acceleration xr~' and

starts from an apse at a distance ‘a’ with a velocity equal
to the velocity which would be acquired by the particle
travelling from rest at infinity to the lapse. Show that the

equation of its orbit is r*=a”cos26 .
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