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Bcforeyotr stari. fill in tlie necessary .lctail6 (Dationalitr. exanination Dun

ber. na re etc.) in thc box at the top of the arswer sLeei pnge below.

For ea.,li qtrestior. select the correcl ansrler an.l srite the coresporrdnrg

s) nbol in the space prclided on thc ansRr shect.

1 ins\rd tl,€ folloNine qtrdtions

(l)TLeE is a river Niih a.uneni speed of V. A Laat {li.l is capat,le oI saih,g al

th. spc.d ol2V nr still satef is used to cbss ihe rner fbnr rroint A io poirt B.

as shown nr Fis.l L Th€ \ridil ol il,e rner is ,. find ile tine ile boar, needs lo

.ross ihe rilo Nhcn it goes lron A to B along a shaigli li.€ perpendicular to il,e

(r,) +
(f) +

B
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(2)(epl.is Llird laN, lr'r : ld3.lolds in the rerchiion ofplaneLs in the solar svstem,

whcF I G thc rdolution pe od, a is ile seninajor dis of the elliPlical orbit ard

A isaconsiant ofr,roportioralit! ('hoose the appropriate lornnla lof A hom h.lox

The grayjiation onstant h G dd ile na$ ofth€ Suf is tt.

l") .: tl

(B l

t l

(1,)

( b )

G)

1l)

''?

.t: {2,1'

q =  + 4

(3) Ir Fis. 1 3, ABC ! a rcctangula eq(ilatcral triaqlle An .lcctic cLa4e q G pleed

ai A and an elechic cl,a4le y' at B TLeele.hic ffcld aL C is fol'.d to bc parallel to

the side AB. as slonn Lry the arow in th. 6eue ChocP thc aPPrcpriate formula

fDn bcLorv Nhich shoss the relation bct\rftn,? and ,? ..nectlv

( . )

(i)

( ) Jt4
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(l) Tl,eF G a crunl.r laid dorvn hoizorlaur eqdpped sith a pGio! ili.l car move

rnoothly. as shoNn n, fig.l-4. An ideal sas olnrofoaiomi. 'nolc lcs is.,ntanred

n, tlre.ylinder. ,\t the begining. LLe voludre of tle sar Nas r and the pFisueol

the sas Nas €qual to tle atnosphcric pr.ss,r. ro. $ihen this Bas rvas heated. thc

pnror  Do leds lo \ r l land  the lo luoeof  t l ,egsnr reard to  ; l ' .  Cbooset leco fe . t

lornnda Nbi.h indicates rl,e quantiiy of heat sne! io the sas. on condnion that ihp

pr€ssnre oI ilp sas is ahvars equal io lle ahoqnreric DF5s'u!. an.l the erchanses

of h.at behveen ll,e 8as a.d tle cylind.r and bcsvecn the sas and ihe piston ar

(d)  t ,D l '

la )  tb l ' ([)  i^ l '

( f )  toy

(i) ,'r,o I
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2 Consid€r lLe .ircdt slowr in Fie. 2.1, @ftistirg of thre capeitos C1. q, Ca.

two resistors n,, ,B,, iwo switcb€s &. ,tl, and a baitery y, Tle alacitdce of tLe

ap&iton cl md Ca is 2: r0 c 
[Fl, md the capenanc of tLe cap&itor O is4x10 6

[F]. The loltas€ of tlE balldy y is 6 lvl. The intemal r6htan@ ol the batteq, and

the resistanc of the ssit.I6 my be igaored. Find numdiGl valu6 appropriat€ for

rhe opd box€6 rmm (l) ro (5) fmm a risr srosn leloiv. The satu nneri€l varuc

nDy be used nore thm once.

At tLe beginnine, ihE caracitos were luly discha€ed. The swiich S, u6 then

closed while tle 3si1.! S, ws kepi open. A long tin€ after the switch 5, @ closed.

the chdge &dmulat€,1 in rbe .dpdciior C' sa
' [ . ' p  

r  e  i  ,  \o l rasp  b{ ,@n '  \ c  r }o  p laL*  o f .h . ,  "p / i .o r  . '  w"s (r) l !1.
Next. the switch Sr w6 closd while the switch Sr wa op€ned. A lone tine a.fter thc

( 1 )

s\ritdr & wd closed, the cnaree accumulaiion in the cap&itor Ca ws

x 10 6 
lcl. The sun ot iLe en€rgy sto€d in lle capacitos C, and Ca {as

xl0-6 Ul. The total Joule heat generated in the resistor n. after the

(5)
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3 A tLin srilTunitonn ie.targular plaic siih nidtb, (, =-{B )is lyingon iLvo nrcured

sulacE d slroN. in Fis. il-l. The angle Leh{een tle horizontal snrfa.c and ll,. LcJt

irclin.d suia.e is d. a.d ihai b.ticen the Loizorlal surfa.e and tle rieht inclined

surlace is I. Il n asumed tl,a1 tle plate leneth is $rfr.icntlr, larger than , and boil,

e , l e .  h  '  - | . ' -  " . '  o o  l .  "  ' ,  ' S l  o  r 8 l " , r  ' '  ' ^ ,

(l ) In ctue ol a +l = n/2 thc static balarce slo$n i. Fis. 3 1 is

(a) possiLle only prolided n I j.

(r,)alwaJs porsibLe.

(c) always nnpossible.

(2) ln cNe ol d = iJ. the siati. halance sl,ou nI Fi8. 3 I n

(a) posibl€ orly Dbvided o < r/1.

(b) possible only proYided a > r/1.

k) ahravs p6si,le.

(d) al\rars jrnpo$ible

( j )h .a {  o fa  +  / l  =  n /4 .  ibe  s ta r i .  ba lance sho\ rn  i  l i e .  . J  1n

(a) po$iLle only prolided 1/2 > tard.

(L) posible only provided iano > l/3.

(.) rGrible only prcYided tand : 1/2.

(d) posibLc only pro\ide.l 1/il > tand.

(c) possible onll prov ed 1/2 > taro > l/:1.

(t) alNars i.rposible

(.1) ln c6€ or a = n/a and iJ : r/r. th€ sLatir l,alance n,o$r in Fis :l I h

(a) inpo$il,h.

(5) h.a$ ofo = r/l and,; = n/20. tl," static balan.c shorvn in Fig lr l is

(a ) inposs iL le .

E l ]  I  I
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4 A coniainer holds a mixture ol OxJsen sas and Njtrosen s6. Tle nass lraction

of Oxvge. is asun€d to be 20% and llat ol NiLrcgen 80%. l he atomic neielts ot

OxJgcn and Nitrogen ar€ 16 and 14 r€spective\'.

(1) The rolrnetric fraction ol Oxygen n approxinately

(a) 22% (b) 20% G) 18% (d) 16yo

(2) li ihe sun ol lhe nDle ntrnber of OxrBen gas and lhat of Niftoeen sas is rnitr.

ihcn tofal ma olihe gas is

(al 0.0288 kg (h) 0.028? kB (c) 0.0286 ks (d) 0.0285 ks

(il) Il ih. said sas is ai 273.15 l( and 0.1013 x lot Pa- the lolum€ of il,e ga is

(a) 0.0210 m3 (b) 0.0224 m3 G) 0.0218 m3

( ! ) T  - J - ,  ' y o  |  " n '  r  "  '  l ' ,  n " . o ' J '  -  '

(a) 130 ks/m3 (b) r.28 rs/n" (.) r.26 ks/.'�

(i) lhc ratio ol tbe speciffc heai at a constant pFssurc io ihar at a consiani lolune

( b )  7 1 5



5 1. a.rbulanc is approaclirg uossrcads uiLL a constant spc.d ol60 tm/h.

(L) The sourd qieed h tle air ai 2i3.15 h and l3t.1i Ii is .teroLed as 7; and It5

rcspcciirelr: Tl,er tl,e ralio 11;/I! is apprcrilnaLe\

(a)  1 .000 (L)  l . l ] t i  ( . )  1055

l l l l l r cs i rensoundpro .hcedat iLear rbn lance iLse l l i sasu . rcd tob .110Hz.Ther

i[e sa\€lergll, cniLted lorward ai 2S8.15Ii js apDro\nkre\

(a l  0 .71  n  ( l i l  0  i3  u  { r )  0 .? i  n  (n )  0  s : l  m

(rr) TL€ snen sound fFqrenc! deiected bJ a Deror standnig al llr crosFads is

(a l  4 ]e  r rz  ( r i )  110I I2  G)ad l  Hz  (d la { i r  nz  (e )  d r rc r
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