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Q1 (a) Djgtinguish bctweed avcrage vclocity arrcl insLantan(Xnts velocilv.
Under what conditicJn is tho averagc velocity equal to instanlo-
neous velocjty.

. A partjcLe locatcd at positjoll rj - 0 al time I - 0 sLarts mov
ing aloDg Lhe posjtive X-djrectjot witlla velocjtv o i;]lal vaties as
u: AvG. IIow do the diBplacem,ent, rtelat),itg altal o,ecelero,tion of
Lhe parLicle va)y \ryitb tjme ,. WhaL is the avclag€ v(tocity of t,hc
parliclc ove.r the first d distanoc ol: its path.

(b) A particie, P, i$ iDibiatly a disiarcc a from a lixed pojnt,O, axd is
giveD an initial velocity L irr hhe directiorl Op. T]re ecceleration
of the larticle fol i > 0 is direct,ed Lowards O allri oI magniLudca-., whcre G is a posjLjvc constaJrij and r js the (l;Etancc ol Lhe
particle lion O along thc slraight ljne Op produce.l.

t/1('l Show tlst tor',rr '_j, th, prrti, c will nol Jc,urn Lo i,s
initial posilion. Wrjte dow[ Lhe possib]e escapo velocitv.

(ii) \4 hP l-appens it u2 . '" ?
a

Q2 (a) Oxplaln briefly what you ,e.an by I{ineti. erLerylt) poL(.ntiul en,
ergg, Warh d,otrc) Work-llnergll pt"incipI,l, and Canset\)atit)e ,k)t.ce.  force F tllaii is clirecLed along aI a axjs acLs oD a pafticle as
l,hc partjcle moves frcm lr = 1.0 rn to r = 4,0 m and Lhen ba.:l(
b la : 1.0 m. Whot is t:l}o net work done on the particle by lorce
F for the round tljp il the jues ol the forcc duritg tlle outwaftl
a d 1,Le r€turr trips are (i) 2.0r and -2.0', (ii) 8.0c, and 3.0or.
Ilerc,a is in r?,er€rs and F iB in,ty'euronj. ln wtrich situatiox(s)
is Llle force conser\,aliive?

(b)

(")

(]an a body lnve rnorncnLum wilhout cnergy? Dxplain.
Show lihat when a spring is compr.essed u distance, f.om iirs
nalutal lcnglll. rhp ar' rcl p,,'crr"i.r'p1n"gy of LIrn cpring iq eiv.I
or ,'l.rr. wlrcre k i" rhc.prirrg corrc'arrr.

The"spling ofa spring gull is comprcsscd a djsljarlce of 3.2 cm from
its relaxed sLa,tc, and a ball oIma8s 12 9 is put i the barrel. Wjth
what speed will the ball leave 1;he barrel whcn Lhe gur is frred?
The spring conslallt ft is 7.5 Ncnr,-l. Assurnc no friction and a
horizonLal gun barrel. Also assrrfir! thai the baj] loaves thc spdng
and thc spring stops when the spring rcaches its relaxed length.
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