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e.5zd'wc.5 wow::i e5i8C gi53@61wC5 @825')-d' @25J::iti)d8.) 



,' 

(iii) 

.,.-----------... 
�,' 

u Jl

u 
C 

(�· 7 V jJ£_ 
',,, -10 V (OV)/

',� __ ,,
----------

( 1) O:Jda�f) �cmf:>1 �@w:fDwzs, oo©nm� @od w1�@� w:idoD cs:,c::3Z5) �esaoDO Bo1�w
�C£:1Dc) q�m c� <J25)cc.'.}cl ®@cl ....................................................... (01)

(2) @ozrl'D:i qii':5)£ 6� Be@1e)zs,G'.}c) ooedcl�D oo�e©@ cDOCD�wo
�g@?.5):>�og:izs,:>c5 @D:fcowzm clo255�w ............................... ................ (01)

@azne)o '+l25)§ 0� @OJ@_e)c) e5J@OZS}®e) e3o@JW25)@c.5&3 cS:>O©mWJ 

c5a9@25)J-©uognsxic5 @D1eac.')25)J cle,��C5 ........................................... . (01)

(Bzrl q,6 %:i!e � (t{B c5toma� oO'�•=E>dim m«ccoo q®� =6t�0) 

I �i!SJ0: G�� 15 



(A) 6wfo,0:J 8t>c:;;:;,1 8c.:J �025Y(t>i" �)(0c,.5W l'.,:Ji}') w�m l::,J0(�00C} €3r, @�f$()Zl:'l sr.:l};@© .Z:i1(i�Jt"(). mz;exl .50 °C@ oD£J�,
(;<';§ ae<..., 01G.'lts1u lGO kg d oo&rod't5m\..'.l Z'.ilv8. �\;8 e-@:i80cuze.ld @632-rl' 0�)mc:i @E1)@cfo1 70 °C 63 (f.tB
C�§ 6e-:;� w:ih8�,c�fo1c-;-0m 80.0 30 "Clo q,B de,;:.) e.i®ro @� r.1>6 50 "C €i tto55 fS(�i:3 253,::.�'it)� C"':!l®Q).
a(';®d 6cifolO 2'.ilJo wJ5r::mi.0 r.:>m c;�25)atic..'l 8g@0gztl 4200 J kg-' !C1 e;_iro iOOO kg m-·3 ®G� s,m,I). &wg <?>

m-©u::5:>c:J 851\i) c.w;,:m 6:b&.lO ol}eDOC:JO />39 U<=,") u):}c'., C::l:Jik:i 1;1.)� \EIQ;:il:leco-1,@tl Z'Mel LbB15l:Jt) ©'.6:l:>0.@uc:; &>18

!.'318 Ct52.Sl('"\'r_n5'J(.'.i ?;j)Orom.
(a) 50 °c ta t?t&l oc-.:a 100 kg cl 6k,<tE5®c.> 0@:i86'd'(h@e:l25f ,te)l>ll'.l Dm 70 °C 2 o08ti, c� e$(Sc.1 dzsi?.J-:iGlc.'.l

m�mr.., t:i-io:dw.
(h) @&i8�·c16lt) Q(Cg® ZJ)O (fl.t>bd �tom (a) &3 G'.l6125lGi t::i1f:-: 70 °C &3 o06>z-, t':-� 0e g@:i..g,;jc::, i0'QJ:iEl0coi@Elt>i

lFiD:c;,o @rom 6@ g@:i��@ 30 "C ta en& cieeozrl' m1El!5'1 8dfl B6. woo8@c:!61v �@ �c©d ct$�rn0w
. 66 °c c) e)e)3 C.1�)�0 (5>'2",jOc:.'.);:n. 06� c:}, @®@ ,mclmt"lo �80J�® l):)flicl):J ©@:>8@d'6-(IDD BalG'.l 8� lfV® 

de cn5t:i):iD (i) 6\ec��1dJ;!JDfj2">i' C5ro (ii) �i)o�ezrl ("i)�l))G:l l:i)Qm�;). 
{c) <;De:) tpd@e.i@d � w:>Brn:i0 C,,e)C..1 (b) &3 (1HllliZ))� l';SJ@, cie d�:3:fl.k:JD e.1®nu t◊l:.'l)2f}WClz:,} <tiB de 

g@:i�ozi.bi' 0@:i8e�6,0 gdtJJ 5r,,:grn l,):)t:)z:i)G,'}d' ®63,:;i 30 °C 80 70 "C �cl£)�, &l::.'.ib, l.i5!y.t5l:>tl�m 
ocl t:;)0� e1.0ffi. 6d tilt;@ <::JF,.'.l� r c:l�fii� �e 8� m@, cE·®® i:sd.>wt,'.l e-,�roo ��=-,o�ed' £la3(.."J 8r� 
en�®t»:>� (l)®,iz;)G'.l 14)Qm�. 

(a) <y()')25) (c) 6-i t:.:)�C'.)25':f qow:>6(;)0 ® tpd®m?.Sl dru Bl'5@ l'3(:i 8B@®z,i' ei� �ro75J {a) M qfX.•,i:t,�:ivo q�0
0@:itl(�d'oic•;-vm 'f)eJ:uiD 0)i:,f e,� t'!cao 6)etl t.lm o5� 30 �c B {fl§ dc:;e>c..'.!� ,:1r10t;i Sdv@ q'@ei,ft;)e)
8fi ©?;,>el$. @ar.)@.,;,(16(8 c .. ncg@ ,mrj q1uie,t;,i O{Cl� �oe<..:i:�!' �G @ob80id6z@0 ©O:in;,)):, u::t�clf)o
70 "C $ o0duo <nt�® e!l�em e-tJmci' �/DJ e):>ol:S)c.:,tD� t»oe'.>(.'.J e:ioc.nr, qm,:idocl c.,. l'fe)cr.u> um, �e:h
�:>t:,ZS'l�ci' d�@.2'ilaEJ rsH!liimo 7:5>0��.

10. (A) (a) 70 °c ,n£l 6dg] Oe g®'"'""' = m11 kg eem ©:&3�0 
30 °c qv53 88c oe g@J-®:iic.5 = me kg 

� 
50 °c ql.§ ae g®J�c.5 m = 1 oo kg \ _ __, 

50 °c 

m = JOO 

70 °c c::n§ ocl� eScc.5 @025f 8o25)e Z5)JOc:3, QH = mH Cw (70 - 50) 

30 °c cnB> 88c 0(3C5 @@m e&J(S)Z5) Z5)JOc:3, Qc = me Cw (SO - 30) 

(9%S)�GaZ) �ZS)® 31Dl� Z5J®) ................... (01)

QH = Qc 

mH Cw (70 - SO) me Cw (SO 30) .................................................... (01)

100-mH (me o c'.f.:J©<csac.'.lc)) ............... (01) 

mH 50 kg ···········--·························· .. ··· ....................... (Ol)



�@�@d c®�bive5, c§§ ac@d -aw BBe ac@d c®�dv ®1c; 80u25:> @1e'.3m ....... (OJ) 
qe>esa:is C:!!§ acc.5 9@:,�e5 B8e acc.'J g@:,�(.'.lc) e5@:,25) @eJ ................................. (01) 

100 

mH = -
2 

• · · · · · · · · · · · · · · · · · · · · · · · · • ·  . .  
(Ol) 

= 50 kg ........................ (01) 

(b) @&:i8@clo1.@v qv@ ac w:i5Z5l:iv = M kg @Ce.5 m53�.

70 °c q7.B., ae;c.5 @©25) 802:S)c 25)JOG5, Q
H == (M - mH

) Cw (70 - 66) .... (01)

30 °c q1.B occ.5 @©251 c&:i<Dcl Z5l:ioe3, Q c = me Cw ( 66 - 3 0) ............ (01)

(i) 

(ii) 

QH = Qc 

(M - mH )Cw (70 - 66) = me Cw (66 - 30)

- . so (925):J(g25)C3 -e5@J25) 2535@0) ············· .. (01)

qe::i® w:i55):ie) M @ce, mt25):i e01.�@a ............... (Ol) 

(M - mH 
) x 4 == me x 36

M = l0mH 

w::i525):ie) 63@c:f cnct® 0825) M == 500 kg ............................ (01)

500 kg w:i5?5)::i0 �ao v�Z'rl' ==
3 3 

x 1000 = 500 hters ..... (01)
10 kgm-

Mxcwx(0H-0c) 
(c) eJc;,tlcl ZS):JOZS)@c.5 cl@@25):ie) p == ----- .......................... . .  (01) 

t 

P == 500X4200X(70-30)

60X60 
(253e:l_l� q:i@<CQc.50) ............ (01)

P == 2.33 X 104 W [(2. 33 - 2. 34) X 104] W ........... (01)



( d) �e>J e3S?:Jcl 5):)0?.5)@d cl@@5):i0

P
, = SOx42QOx(7d·-3o) (,.c, PG. ) 

60X60 
OJ€.)l'-''t ep@��c.:}e) '""" · · · · • • •" • .(01) 

P = 2.33 x 10 3 W [(2. 33 - 2. 34) x 103 ] W ....... (01)

, 500X4200X(70-66) 
�€b V'12:jcl 5J:>0?.5)@d ?.S)@@m:i0 p = 60x60 ......... (01) 

( &3e)l� q:ie<�c.50) 

P = 2.33 x 103 W [(2. 33 - 2. 34) x 103] W ........ (01)
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(:B) (a) ti) 1_ i) <.>1u,;>d � G,d<:r?A, · X .,.-,£6,e,;> 1!53($<::,xj) <iG, -c:;6rsib)in. A e�ro B @e-0 (;�� t,):C: •'11.ffi _ . ·rJ c_.r•-:-'-;,.--::_'7✓=_.--·-.·_:,�-- ---:>·,,, ©�JDd' m® J';S)(J,SJ�i, -;n { .::--?'{ '\<·<:::i::�.-:-��--�-::, ____________ . (ii) 61.aecj t.'l(3�� r.:.)d q.1;$ lJ �.�Jc)�- :m® 1--'7."' \ • � '\ � .............. _ .. -r ....... _, __ _,, 
(iii) :��i; {:;::��:!.�:® q�:§i �:!!��)® - -r---��;

=

��:77.�:�-- �/�:��,��.: __ ./
. • , J'. .......... _, .. - .fl z.;yj · i'.'.k'l r.p:i6z� iil6f�) ff O�-� fJm.:i 01m: � (iv} X--:£6�l\ii 6�m;0e)i..i'@vl· ®-7..Sl��<';_I@d1<SJiq5 L-------·�----- ··---L::.. -�J----.. ·-·------- ·- --

�d�l"t>�� 
c; 

(v) 6ESlm2'>')c:5 t:IJ02';1 e� mgrotsf i;,.n�b BB'@i:) ..t��f�D�� @<;ZSJLJ).
(l) A @10,t;) G«D:l t)b") 9)1$'{3��J�q�- e,06® fJ:iet:1) (;';)Z.-083c� kt:V t'lt')}t':iiVG25'.'� C'J'<!Sf".>X;"J �5.\C.:ic,}i:r>.

, . - . . ;,\�:�<,:-�. <-_-'.' .. r, ... ,... . - ' (ii) <yW� (b) (i) fD C9€\".o�(.'.I �t: ¢°.6®. cgtif;$(1J a.rod <i©(;cl©Q:i�l<-ns:f ·e,t3 rocltil<e,r-1m q•f:k);,.?z.,-s(' O(_c;:,i:i-m�c) X -t.ik5-¢o @M\)'���:ili�,��i;'ib&.i qiiJci q;610 (l.)tit-51,::.'.i e'.l®�b"�@ciz;:l' @ qe:J0,,;;i$,�+1ii,:.') �d r.o:E-i�q;;_)c�G:dt,H!�C.'l �q-d, @'�til��:/3'i@�. elfu <f.>·0 �r., F.)i_WI�G �OZ,;r�_),�vmoi (b) (ii) C'/i'.t,;x,6�00' ·ia�s�: i -··£\6� •3,(");)t�<)ll)?@{.$ tl)()o(D q:,(.'.l�;@c'.l (D-,,'?f'.imCl:l ::;51(;,::rfa�).
I h:,.: 6.6 X 10-34 

Js . <;'. ;:}t�\(}8 m ·s-1 
�c'> lcV � 1.6x ;i;-l9 J l

. . . ·: ;·::.::,-.... ,i:•.·."\'' ' .· . 
. 

. . . . 

(c) Q$ �0nw;:;n �dm:J Y-1£6�_$��f�c5$'® -� e'.>@ giD,.'lc:1 @&3::":>-i Y ...'.�S�121(')1@x.xi�c.1m0©m 6?$'.tS56:i m:\�r.s? q��(;l}(\lljl�C,'.:) tsio C'.)�. - {2) dip(f}'-cl(i1,z»e0:i» e:i6� �® tD:od�c-¢#�®�'.ii %:i)tt'J§eJt5t @t.S)e) c®@�i!) ot.,)2.%� iDts), Blgr.mD 1
0 

r)ro r �t3o�:�tt�fi?,i#' c:ie�w,tl).. q��C2:i��Q �®,,G:5k1cr.stsl' eee., e:i��s���'>� Y"··-�6'-®'.ii0c ffl&�ae:> q!;) em qbld,

' t 
t;.)�,tlj f"

A,
,_•1 (1:.l�)�N�f;?t�foW :t:>t(li}QY� j ! &. r,.»�;®.t::1w 

l ►· I·----+ 
-� ' I

t::ic.:'l r @@2>f t.;icleE). -· · �- "' < · · · ·· 

·/1·1. 
. 

1
0 

WJ l (16)0 e-,@@�c;:)£:n:,0 log f,;. · _::;; 0..4J4 µt @Sd ,'ll'�� C-�� q:01_0, e-@6-1 .U c.:}�2>), � rnti3 roi';1,630Jd\ .. . 
� q�;Jf?_, y -£6€.tt'> t.'.)��n � ()!t_!Sj �Vf°;;6 �c.')tj}(.')i.':lf efJ. (:!iOOt.,) � mi53 BQ� @ <;clt;) 2 MeV 1' -1£i6-£>n e.�.-;;�M 0€). 2 MeV Y-&!o4'/4e5Gb ·t;�®.t.>��:i µ fl) �1,;,,� s·L8 m�1 �ee:i q;,::,-J�. 

(i) 'i<Wm y �-£d�0e ��t/:i�ociliS,cl �� 63cr@. :���-- ;���,; . e)� · ,k.:>@�e romtn® 3)�25)(.5 f.S)OW!!5:i. . . . . . . . . , . . . , . . 
(ii) �£� ee40t:l>(,:)t.:e ��eqo e,e;;8® q:�'td �OQ)!lV (ptirwissi�IeQ��e) 0�62SID 20 atSV ��- �(DeC.,ZiJ�@.t:il:i0 l 010 m-:Z s-1 em <wro'h> . r '. ��� l:S>4®Q}i�c5. �0::i,Po�c � 156 tn@@.,,-.i ®:JBJ� 8e.'l6ZD02.5 x IifmSv ®�- co6.@' q1l}� &i�:i0 <§ZJf®Dl @�:ic:J·� e,5� ©6k5� ��c.')�O :/53dJe)O&{!)Bo roitS.l, @002:)) r - : �1� �t;@xilGl'cl ce,,ff® B!Q�:i0 �l'5�c., t5l62rlp,.(iii) e61'IDe� ®6:1�zic/ �f;i;36 �5® ��Im __ ,2 M�V y� i£o� �e;:,Dc.,t,$ cl6:8m r.:;,6 qi.63 8636�o8.tnro2.3l es,:i®,6(..'1� e:,e�itfto. el$6.@io @dmn@G:11° c.:33'1J4 �;,®6� Dtf.) z,,Oetll i:.:;,o'�. mia®o (3-� Oc.:i® @dtnr,otnzrl ��:# �o l!fi,�. o® ®&10Jffi_m_Qtj'Ji9©ci@ ©�o� �:i�Ifi�.e:sf <rt:&3 �0@10oti l1c;:i®alrn&r,:}6 e®Ql�t) 6m�c., �� r- 19d�E>e co_t5® ·��:,i:it-.) 2.56 X ·106 in-2 s�1 @�. 56366c�rJt:i�,;.s�c) ���dc.:i �@ cpd�tl) 0 Dr_€) 1Sl3'® c;;�w:i Oc,® @mtifoio oi�(fj 9� q0@ G)1')�@ �t56G l:SlOW�.



., 

(ii) D - 9@zsxi0c>/?.5)oozs,e5c) 160 e:i-io8®
qd�-Gi: t))b@c.nn ve®d'0filc.5 ®63251' <y@Gl:5')®83fil £3o-;e5@u.

(�1.:D® §)e)l� w®) ...... (01)

(iii) C- gw ©0J(SOC52S)O (de) eje) e510f'.1®

qd��: zs,-i@ZS)ol)w e5ro c'fl®filJe)e5 qi5)6 eg,@ecl@Qd'w cl06-®"iie5 £35® �co:/

q.,@ccleQi�vc cs;ii::s:\'§c.5 015 l53B®c>

(iv) cl06-®iie5 ZS)c/gwcs;icl§ eg,eccle8:l'"®i> g1efilol)e5/<g?CZ5)�C5 @?.5) m1ec>w vc>
X-§6-®:ii me,'t08. . . .................. ........ (01)

(v}.�@Ci::5')@Qd'� Dec> Z5)l@ZS)Jl)e5 aw q1@m1e)c.5 q5)6 e:iog g1§ e5@(S) 

(S)l8®£3251'/�0oecl cs;i�§e5 etfiv®zfilzs, @5)o60 (S)@zs, §B®u c01£e5. �:!

X-1£36-®ii £3o�®@® Z5)0CJC5�@5)::,e)e5 0le5 :£3B®c> . ..... ........................... (01)

( 310l� ?.5)(J2s.l -e.3@1:5) e.5a<S:l:Jr5)@2s.l 8gi5261 e5�cDO� @®® C�-®o ec;251'<S:>.) 

(b) (i) c:,e,6@ 0:JCZS) cs;idi53C5, E = eV == e(lOO 000 V)

E = 100 (keV) .............................................. :.(01) 

�··· 

( ... ) E' he 
111 =­

,1. 

A
= 6.6x10-34x3x108 

sox10 3 x1.6x10-19

...:l == 2.48 X 10-11 m

......... .... ..... '. .............. (01)

[(2.47 - 2.48) X 10-11]m ...... (Ol)



(c)(i) I= ; .................................................................................. (01)

lo� (i:;J = 0.434(51.S)t (&li>i� g,,e{"'c.'JcJ) ........................ (01)

log(2)t=-....;:.._-
0.434X51.8 

t == 1.339 x 10--2 m [(1. 33 - 1. 34) x 10-
2Jm .... (Ol)

- 8 104 -2 -1
( - X m S .............................................. 01) 

(iii) log (
2

·
56

x
1
�

6

) = 0.434(51.S)t' (&101� q:iG'<CQc.'.lo) ............. (01)
8X10 

log(32) log(25)
[ 

log(2) 
] t' = 0.434 X 51.8 = 0.434 X 51.8 = 

S 0.434 X 51.8 == Sr

t' = 6.70 X 10-2 m [(6. 69 - 6. 70) X 10-2 ]m ........................ (Ol)

� d ,,,,---- I0 2.56X106 

32
.

CJZS)i...::,0 ?.';'1@6 :-=---= 
-::i t s·x104 

t t 

(g)W75) 75:>!Jzs,� ts:X>V75:> i§35G@251, 

t' = St 

I Io 
➔ = 32· ................. (01)

t 

Io 

8 

I
. 

. 

. 

< 

t 

Io 
16 

= 6.70 X 10-2 m f (6. 69 - 6. 70) X 10-2 lm .... (01)

I
. 

. 

: 
t 

lo 

32 
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