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A body of mEssE 0.51 K@ restlng on a rovgh tahle (g = 0.4} L&
conpected By o light strisng over a soeebth pulley ta a body of
rasgs 0082 kg hanging freely. Find the coapsn asceleration of
the two bodies and the cension in the string.

A tennls bBall of mass 0.0i3 kg is moving at 3.1 n/d Ak an
angle of 2137 to tha herifontsl. It is steuck by & tennls
racket which ewerts a force om it af 71t = 443t% K, for on=
ténth of s second at am angle af 43" te ehe harizomntal. Find
the fipal welpclity of tha tennls ball. (EMpress ¥our answer
uming ;.. E- anit vectors).

Te what distance would & 3%3 kg car have t©o be ralsed in
arcer that whian ralesaded its KineSic energy on reaching the
ground i3 3.2%5 % 10" faulas.

The force of attractiol betuesn the positively cherged
nacleus and the nragatively charged slectron in the hydrogen
atom is given by

2
Fa= ki,
where & is the charge of the electrgn, .k & coratant and ¥ is
Ehe @sparation between electron and puclens. ARSURE Lhe
naclaus is fixed. Tha electron initially soving Ln a sirele
afl radius ¥, Ambout the rucleus Junpe sweddenly lnte a elcsuler

=rblt of szaller radius x .

a) Usimg the noticn aof centripatal forca, calowulate Ehe
changae in kinetlc enecgy of the electronm.

t) Caloulata the change in potential energy of tha atam,

=} Havw much ig the chapge in tstal oechanical energy of <tha
atao. . [The energy l& released in the form aof radiatipom:]

A pulley =f noment of ikectia 0,021 kg — =° and radius 0.12 =




ls acted upon by a force which waries in tine as F = 0.23T =
0.12t" where F 14 in Mewtens and t I8 in seconds. Suppose
that ths pullay is Inielally rotating st 0.12 rfs and the
fstoe ackts tangentially to the pulley. Tind the magnituda of
the angular weloolty of the pulley twe seconds after the
far¢a began to ack om the pulley.

Discuss the actien of forces &8 a projectile using as  an
exanple a tennls ball struck by & tennis racket. Ba sure to
discuss 2ll the foprces actirg on the ball at the instant it
lesaves the racket and whan tha ball (s a® the bighest point
in its mation.
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Erublem # (1] 12 marks

() A 40k box m#inlly o rest is pushed & distance of

5.m a long & roogh, horizantal Noor with & constars

ppleed harizanial force of 130 N IF ke cosficiest of A,
Friczion between the box and floc is.0.3, find "

{1} the work dane by the appsed foroe, ’T'x_ o LT —

{2} the wark dane by Fictian, Huas 3 =
rilﬂedmnguinkjmticmgynnhhmc,w 1 0
(4] the finad spoed of the box (8 marks) LU

(h) A I0-kg block iy released from point A on o freck
ABCE a5 ghawn in Fig 1. The track is frictaorniess excepi

fisr the portion BC, of length 6 m. The block trovels

cawn the track and hits a spring of force coestm k =

2230 Mfm and comprisses it & distance of 0.3 m fram jts

eqplibriiem position before coming 10 rest momentarily, Detérmine the coeffime of kinedic friction
beswesn the rack posifion 50 and the hlock, 7o Frarks)

Eroblem # (3] 10 mards
(B} A 12080 kg car s traveling initiaily with o speed of 25

M in as eesterly direction crashes inta the reer end of Hen  Tew - Y,

SO0k tnack moving in the same direction s 20 ms. The ; = =

welucily af the car righe after the collision is 18 mis 1o ke

east. (Fig.2) iy s
{11 What is the velacity af the truck right siter the Fig 2 [Frobiers 1.5]

coltislon. 4 wiarky)

(2) How much msechanical enegy is kst in the collision,
and v do yoe w2count Sor this o in Energy, (3 marks)

-|'I:|]A!-hpﬁidﬁhlﬂﬁlﬁﬂﬂt&ﬂ.&:}:ﬂ:‘-ﬂﬂ, ¥
and a 4-kg particle is on the x-axisat x =3 m, 1
Find the center of mass. (T awarks

Problem ¥ {3) 10 marks 3

Tkﬁ:puﬁdummmadhyri]jdmdnfnjali]jhlr

mass lying alang the ¥ axis (Fig 1 IF the system rataes Thg Wy = 2m
abous the x axis with #n anguler spesd oF 7 radds. fied Ikg y =l

(1} the maement of inenia sbout the  axis (4 maerks)

{2} the taral kinetic energy, and T dmiarks)

i3) the linear spesd of each particle. (3 marts) Fig. () [Problom @ (3



Erobiem #(4) 7 marks

{23 A 15 ky particle moves in the xy plane with welociy v = (4.2d -3.67) m's. Ditermine its angular
Eamentuns when it position vechor & = (1.5i + 2 2j)m. {4 marks)

() What are the secessary conditions for equilibrium of an object? (State them) ¢ 3 marks)

Eroblem o (5} I marke

A bedy cacillates with simple hamssanic moton whang the x g, Tis displicement varies will time
segording 10 1he equatkon
&= (4.0 m) cos xt + g}

where 1 i in 5, and the angles in the parenibeses are in radisns.

{1} Deetermine the amplitude, frequency and the pericd of the motion. (3 marks)

(2} Calculare the velocity and acceleration of the body at amy time. (2 marky

{3) Lising che resasdts o (h), determine (he posttien, velocity and aceeleration of the body ar =1 1.
{4)Determiane the maximum speed and maximen acodlerasion of the bady. (2 warks)

(5¥What is the phage of the motion at 1=2 5. (2 marisy



