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Chcmistrv: 
~ 

Q. I. 

a. l wr~ ,;1ln·r n:-ds :• rL· <!: ppi.'d in I t .... 1 H C I and I ~·1 H ~ 0 ~ . In \Vhk·il <:>f 1h'-· tWt) :~o;.·ids w i li ~h'-· ,; iiv~r rt)d,; 

d•s,llh c und"'l ~~.md:1nl ~ .. )ndn~ll!·h'' t.~,< . .'!'l 

Ag + HN0 3 --7 Ag• +NO+ H20 then 

Eo 
A:;lhc ce/J 

Q. 2. 

For 0.5 M H2S03 solution Ka1 = 1.8x 10-2 and Ka2 = 8.3x 10-5 

Find the concentrations of H •, HSO::; and so:;- ? 

Sol. 

a. 

b. N2 04dis,;r~ci:•l~s wi~h <~ l'kg.rc~ 
1 hi.' v:1lo~ t)f K p . ( i iv~n 1<:>1:11 

c. 1 .\·(.:.)lc llf n;lnl~Cn ;;nd -1 

ad<kd and tiH.' \'i.'Si-d 

• 

.~r:s~~~b!ish Kx. Rd:nilm hi.'l\\'i.'i.'n Kx :Hh'l Kp :m11 

T"' .\15 K 
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•• 

h. 

H 2S03 ~ H• + HSO; 

Hso-~ H. + so,_ 
3 3 

H2 S03 ~ H• + HS03-

0.5 - ;r; ;r; 

;r;, 
~ l.Sx !0-2 = --

0.5 - lC 

;r; 

Kal = 1.8 X J04 

Ka, = 8.3 x w-5 

or0.9 x 10-2 -1.8x10-2 x = x2 or x 2 +1.8 x 10-2 x-0.9 x 10-2 = 0 

=> x 2 + 0 018x- 0.009 = 0 

[so,_ [w] 
Value of x = [w] = [Hso; ]= 0.08625 mo/11 Ka, = ~80_ 

3 

= 8.3x 1o-s As [w ]= [HSo;] 
[so;-] CONC = Ka, = 8.3 x 1 o-s mo/11 

N,O, 2N02 Total moles 

t= eq 1-0.4 = 0.6 ~ 0.4 x2= 0.8 1.4 

(~), 
1.4 

- (0.6) 
1.4 

0.8x 0.8 x~ =0.76 
1.4 X 1.4 0.6 

Also, K
1 

= Kx (P,.,..r) .. • = 0.76 (1) 1 = 0.76 atm 

N1 + 3H1 -7 2NH3 
.... 

lMow 4 Mow 2 mow 

(1 mow H, wjtout) 

• 
' 
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b. 

What iS the order of the reaction With respect to 12 7 Also g~ve the total order 

[12 ) Mollltr [CHpOCH3 ] Mollltr ~ 
[H •] Mollltr Rate Mollltr sec 

3xl0-3 2.5xl0-2 15xl0-3 2xl0-2 

"'" '''"' '"" """"" ""'' "' "" "" '"""'" """""""' ;· :·; ';: :0" -i- --i- .. \) ' 
r-, a pho>l<•<k<'lr,>ll. t:oc freq"enev ,, ~iven bv the ,·xpre"i''" ( 2 n 11; lh~ 
wav~h.:ngth r~f ~ 

0 (2, ' . 6600 A ' 'Ill ' . .. .., • 
111"~ p!'hllf•~:~~~~\)11 ~:; . w.l:ll w: h' l.h: v:l!H<-' <:>t ·n : 

c. 

SoL 

32 
(r·•2) =- 1312 x 2 KJ I mole to be same. 

hl':" li1hiu1~l l h\!'l cn"~r~y :;hllUid be 6 
~ Li •2 

b. Sl~ ll':"d~·r lll'lh~ rc:H.'IilHl \\".':".1: 

(2xl0-2 )= K [2.5xlo-2 ][L5xi0-3 ]K= 
2

xlo-
2 

=533mor1 Isec-1 

2.5 X 10-2 X 1.5 X 10-3 

'K' value for second order of the reaction = mor1 I sec -1 

c. 

3. 3 x 10
8 

15 ( I I ) c ( . ) 
-----:1::-0 = 3. 3 x I 0 - 2 - - 2 as v = - n "' 4 ~4" orbit 
6600 x 10- 2 n ;l, 

• Q.4. 

&b .. ,, ) A ,.,...nz, ) Nylon 6 

Rearrangement 

(' y~ }t)l~<.' X :llll)llllXiiH<.' 

b. lih:mify whidl <:>f 1h'-· ft)!lfm·ing .~iv'-·n ~lHl~p<:>\lnds is l)pt:.;.·ai!y :lcliv'-· 

iij1 . .;,·hlll':"l\ .~ .. ~h~lhyl p~nl. I. :l.dicnc 
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SoL 

a. 

b. 

Iii) .~·l~h.'thyl J ·hydrf-:li.y pC'!'lliHhll 

iili) ~ . .;;hl(ln> J.n~~·lhyl bman~ 

Cllm·~·n: 

iij 

Ph-C = CH -?Ph- C- CH3 

II 
0 
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C! 

0!1 0 
T:lutdme•·i/.~' ., 

Pr: ··· ( m CH · .. .i .:.~··~~.:·.: ··.) ~.,·: · (~ . · C tl :~ ................................. ~ P~l ... /~ ·· <.:H , 
c. iij ;:;" ... :l<ii~ .. ~.:}, 

Q. ;, 

a. 

b. 

Sol. " 

a. 'f!lc~~\IS<. 
4 CH3 

-~CH,+ 
N CH3 

2 - methyl propane 

(Isobutane ) 

COOH 

··Nilh pHi.:.·:;~ lh;Hl i1~ ii.\)\.'1\.'\.'lri~ Ill\; III;, ~ll:t~ul:uc~ :n I hi.' 

lh)iHI h \.'<)<~.~ul:l h.'S :II :llllh'k E s pl:l in I his rh~~H~mCih)ll. 

rca\.'1 C:I~Ey W~lh Br'2 in cs2and '•Nhy'~ 

(0) 

CH 3 

CH3 -C-OH 

I 
CH3 

Tertiary Butanol (C 4H 100) 
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0 

II 
H2 N- (CH2 )

5
- CH- C- NH- CH- (CH2 )

3 
- COOH and 

I I 
NH2 

0 

II 

COOH 

H 2 N- (CH2 )
5

- CH- NH- C- CH- (CH 2 )
3 

- COOH 

Q. (>, 

So1. 

a. \~.:hy 1 

b. 

b. 

Q. 7. 

... · 

I I 
COOH NH2 

r--·. 
¥ 0 

:: •.:u~ 
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a. 

b. 

Sol. 

b. 

().&. 

b. 

i.'. 

SoL 

;). 

b. 

v,.:hy NH 3 i~ mf:>r.:.· ~r~lnb h.: in water th:m pH 3 ·~ 
\~: hy BH 3 d~•~h.~rii''-'~ htH BF3 df•{'~ lh\l'? 

rhc ~'ll!l~l)k.\: K [PtCl3C2H 4 ]h:l~ -~ ~·!lh\rin'-· ilh\l~l~ hlHHkd (\) phu;num. \Vhv 

~.)PP<':>S~Ii.' hl i.'lhi.'IH.' h:1v.:.- h~g.hi.'r bt)nd :~·ngth? 

.. . NH3 . . , .. 1 ... 
~;tnl~{'!l m ;:; "~k~\'ll'lHl u{'IH'-' ;;nd '-·k..::ll'll!lC~:H~\·c. H l:l:' ~!lc ;;b~i•IY 1\) !lydr.;,l~"~n bll 

i\hr~sph<:>l'llO~ ~!tH'~ nt~l ~hr~w hyd n)g.:.·n b<:>nd ing. 

BF3 ~;; ~l;;b~1iZ{'d hy P~r- P~r h:h:k bl\lhHn~ du{' hl \\'hi..::h lh{' "~k\'ll'lHl ddil!. 

~:Hi~l:{·d. B:l.:.-kt~()~Hiing is •wt sc~n in BH.~ du.:.- t<) which :1 ~H\'t~!q·~ in bridg· 

•. I . n; - I ,. ' ! ' n; - ' I . ' . ' . 1·.u.:.·n'-· ;~ ~~ ~ ll!Wr ;~~;1!lu ·.s l'-.'11 ~~~{' l!nlm l\~ {'lll;;nc ·~ pll•:lr;z·· 

PL ~hl! d~!<Jrinl! lying t~pp<:>S~I~' H) :1 cxpl!r:i.'H~{·~ ri.'puls:<:-ns. lhi~ ~·au: 

II 
, Po?- . , No?- , .. : ·~Y " ; l\11~ "~x 1~1 l'lll .. lll!l~ m\ll ~ .> 

Why B2 ~, p;;r~u~l~~~n\.~li..:· bul c2 i~ !Wl'? 

}:()f (! ll~·~ah.:.·dr:li nci~!~ ~rl~uin.~ 6 o > p 

i~ hi~!l.:.-r. Y.:xpl:li!l 1h'-· ~llin l~l:l~n"~lil! !l~l\1, 

field. 
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Q.9. 

a. 

b. 

SoJ. 

b. 

Q. Ill. 

a. 

b. 

Sol. 

= J(4)(4 + 2) B.M = 4.8 B.M 

.
1
.1 . . 1 . 1 • . • 

1
. , . PtC12 . lC' .:.·n~p•n~·:• hlf!l~u a lll :m al~lliU 'ii.' ~\)U~!hlU!lu 1:' 

AgN03 we get[Pt (NH3 ),]Cl2 and Ag2 [PtCJ,j 

(CH3) 3 N 
p= 5.02D 

F. \~.: hy ii. 2 ·~wrc 

Cr02-v.,.:hy ii. 4 

. (SiH 3) 2 0 and 
..... 

(C2HJ3 P 
,u = 4.89 D 

•h:lll Moo;-

3)2 O \d1ich ~i- •:H)~\' bai-i~· ;)Ht! why'.' 

;)Ht! in~·n·ai-ing. I hi.' rca~·~lv~l y ll r F~ . 
lli-1 t~X<:> hmi- <:>f .;,·hmmh~m :lr~ q·ry i-m:-n.~ly t~xidixing.. TIH' mt)i-~ stabi~· <:>sid:llilm stat~ ()r \.'lmlm:um :i-

. · · . . Cr02
- to ~orm cr•3 

1 ···I l I;. 1h li- rci-u hi- : n i-p<:>m:••h:<:>us r~dn~·ntm ()I 4 Jl . F ()f mll iybtklll~m (+~I l j s1 ;)~<..' is 

un..::l\·~u~wn, ~n i":l~i 1. Moo;-
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h<:>nding. ~hH.' hl 1hc pn.·,;~~H.'i.' llf \':H.':Inl ~!·r~rb:l<ds \\·i~h Si. Th:s h<:O\\'i.'\'i.'r :s ~H~~ p<:>s~ihi~· \\'ilh ~arh<:>n :n 

CH3 - 0- CH3 ~hn· hl <~h~~~H.'i.' llf d·Mhitai,; mak:n.~ h mlll'i.' h:ls:.;.·. 

Physics: 

Q. I. 

SoL 

<L H~~w many piH~H~ni- llf \V:n·.::kng.~h :l.-;';) 111:1 i-Jwnid s1rik.:: ~m :1 perf'-·.;,·1ly 

:1 !l~ay l.'Xl.'l'l a rlw~"~ llf I (1\'·_) 

b. C:m \\'<~li.'r he h(~ikd \\·i~JH~u~ h'-·<~lin.~·.~ 

2h 
=-

a. 

h. 

V•/IH'n nJH~hlH in~·id~m <:>II IH'I'f.;.·cllv rdk'-'lin£ snrf:l\.'i.'t::l "h<W•' J' •• ~ ~ 

L'-·t n p!·wh\IH in~id'-·n1 p.:.·r i-"~.;,·.;,~nd th.:.·n fllre.:.· '-'x"~rll.'d. 

6 6 X ]Q-34 43910~ 
10= 2xnx 439x 10-9 So,n = 2 x6.6x 10-3• 

= 439xlo~·3s = 3.325x1027 
132 

On in~·r.:.·;;i-in~ pr'-·s:;ur.:.· .:.~nhl t\ '-' f;rO,l'' ·:n~ a pr.;,':>i-urc ~·l'•l\k.:.·r ~" h.:.~ilin~ l)lli!lt i~ dc-·v:ncd. ~imibrty 
~)II d~'-·r~:1s:n.~ pri.'i-i-Ur~ :n :l \ 'i.'l ~·( 'lin? . ·:ncr i~s lhl~!ing. p~~:n1 w:n he I(H\·.::r~d and w:11l.·r \\'ill bi.·.~in ((,~ 

bl\il •,o,::th.:.~m :>upp1y;n~. 

(). 2. 

1 :l~-urr\.'IH p:l:'~Ci- rnm~ Ul.·~ali\'l.' h\ f'll:'iti\'l.' t.:.•rm~!l:l1 \~f tlh~ b:Ht<.•ry lhll<.'!ll~;;1 dirfl.'I'C'U~"~ 

l:nc .:.·1~lfand int.:.·ma! r.;,·:;~i-t:1n~"~ ll(thc hatl"~l)'. 

ra~!:us ~(J <.'m :HHI m<:>1:1.;,·m (,~f :ni.·ni:l lL~~ k.~ m1 ~i- Ui-l.·d h:> h:mg ·~~kg m:lSi- w:1h the heir 

I r th1:; i.:.~ad ~, l'l.'ka:;l.·d th\,~n ~·:lkul:lk~ :l~\.'\.~l.;.-r:UilHl .;,~( tlh~ bhl<.'k. 

t~*if1 

® 
I 

2k~o· 
" 
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Sol. 

a. Jn first .:.·aM:. cd l is (''hM~i tt~ S\~. V"' E ··· lr ~ 

I] = F. + 4 ·, ..... (il ~-·.oo-1 .1---

TR=la 
a 

T=0.32x ( )2 
20 X J0- 2 

(ii) 

Fitting the value of Tin (i) 2 g -
032 

a_. = 2a . (i) 
400 x JO 

2 g -
0·32 

(a) 2 (a); 2 g =lOa; a= 2 g = 2m I sec1 

0.04 10 

Q.3. • 
. . . ·- ._ r = 5 13 

a m<-no~tor.uc ~01::. n\lto ol S.fh."'i"HIC •ri:'>~l 

t:1blc o( th\· fo!towin!l-



S I W 00(; = 000(; X 0! X z;f'" = t{3 z;f" = 'A p.;1;.\\U.\\t~p tl~."~p.:.1.\ ~Ul'~fl: 1.1.1ftf\> ,'ip Jll . .:;1~-~l't·'·' ."HLt ·q 

. ,,,,,, ·" •r . , ······-r·· 
.. : -.l,<. phl,~ m:q; .:~~lhll . . ~: . 1:-. \..,~\'I If. ·: ,',"~Ill' II'~ ~-~~ll'l'll' r,,." " '1 ' .... '''"" """"''""'"' ~' .. "" ""' ' ' '" .. , 

.. .. ,,, "" ,. ,, ''".. .. ' ' ,1,\l.:llll)\jll ~lil) .:. ·. ~·\,,II\~ " J.:l~l~Ul~l .:1~.11'1 .· i + "'"''''I'·'" '·'"'''''i>~ll 
. · .>.10, '"' , , ''I ·'"I,.,, . ~' s.'..:'l~l•' 

1

• · :' • J.:ll: ·'' u, • , i " 1''

1

" 1 ,, ' 
' lfl~l . ' .. ·' ,.... . ' ' . 

.... , ' .. ' '"" ,,. .. .. ' '"""" ' ... .. :'ISJ,'.\U' \'"'·. ·: ' ... q,> :m; '·'"P 'I .,J ~ 
., ., i 

·q 

.b •. pU."'U:'I(HH ,..! , i . ' J•.ll·l~·' .... '\ '\ ; . ~, •. Jl~l .n:.'FmN 'B~ 
.. ) 

,U . .WJ _.(U,)IJR:\_' 

,"',')Jl'~l 

· .. ·:if,:,">~l,"> ·~"~l••dw: ·~un;u~~l~l~W Jl;fnifuv 

,">ill ~-">~!JI:' I~ If:"'! If.\\ ljl!·''- t\!,~~U~' 

!~ ~~ a;s v 'fHmtH~ W\)JJ u; 

'l~ 

·l:!;J~"u: }<.' ;u~U.IlH~• pm; ,":lNJ ·~nhJ<.'I 

l!li ~.Wif ~.~P! au;••l' ;;~·~·''lllll~j .:llt; ..1 l~ ~~-~ ~il,"i\ · .~ 

·pun<.Hfi 

vu•hlJii' ~q; =-~~!.11:' pm! I! W<.'.:J p.'if."I;I.:IP~! 1-~~"ftf\l 

I .~l~ p.1,"1thi l~ll \\ .(fp;lli\,)Z!.Illl~ 'fo'lq.\l~a; S! ,'iH~ld.!!l; U\:' ·q 

j\l,~ pm; ~":"'NJ ,a:,">j,~rlil U.:l~.\\;~q ~":"'U~.I.:ljJ!P ,">ip.:l;!.l,"i\ '\j 

'l<tS 

·t- ·o 

I t l ..... . .. ..... 
I 0 I 
I I 0 
() () () 
),, H V 

;l~ q1:~ I(IHJ J. 

&"+V=~+I~=(~ ~)=J 
·u;t~p .... ;-~.:.~ )\) ~-"·1Jfi,"p 

f :\tUll ~l:lj l~ l~$ ·~"Ujlo.'.: hl~lin;," W·~ :\pX~ll!f ,">,\\Q~ 111;;"1 :'1;~ •"!l~llll\!·lHHH~I ~-~U~$ ·,.•:ii·J,">~I~" ~.WiflH:,l .:lpD.:lfl~UI 

1: If,"! If.\\ li! ~ .. ·:1;,\'. IU,">pU,">d~"p·u: }\l J~"tfl~lnil ~q; ~! U.h'(:'.:l.:l.lj j\l .:-~.:.i;'.:-p ,">iiJ. £ f 
£/~=-+[=-+[=A. 

<': <': 

·q 

'\! 

woJ ·aJe ;wexa· MMM 
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\'. v,.:h;l.;,· vdll~ily :dllU~ IH.)riZll!'ll;;1 Vx , .. llhj m.:i- L\.'llhc an~k n~;hk by llh.~c~l ··Nith \·.;,·nk;ll d<.)Wnward ;s 

V, 100m Is 
Then tan 8 = - = = I f 2 8 = tan -l (II 2) 

8 V, 200m Is ' 

d. 

Q. ;, 

Sol. 

a. rn)n~ :11<.;bk, ;l nld ii. hin~cd a:;shln;,:n in 1hc E~urc. 

a\·~·'-·h:r:H}tm r~f \.'i.'llli.'r t)f ma:;i-. 

b. 

I 
I a=mg-

2 

5 I t:.T 
::::}- =-- ::::} 5 X I 00 = ..!. t:, T X 100 

2 T 500 2 T 
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SoL 

b. /\ ~~lndt•~tin~ \.'0:.)11\.' ii. g.~n·n ~h:1r~c (~. 

pf:>imS I) f .:,'(l~h:'.~ 

h 

'ij, 
..... _,_ .... 4 ........ . 

a. l Thi.' magn~t!~ f~c}d :11 d:,;~:HH.' • 

b. 

l'•ll dy ll:n~th dF "' ~(iyB 

(r. t) (r.t) li'd li' 
Total fore{! F = ! B dy i = ! ~~!Y - ~10

1 

[log y J: • 1; 

14,li x+l 14,li [ I] F = -log --=-log I+-
210 X 210 X 

~ .. 
a= _q_ so,q= a .4.m·2 

. . 4~·2 
Ch;H'l!,\.' dCUi-il\' ~r.l 

Sine~.~ pdf&..ti<~l 1Ul snrt:!l#r.ny \.'dlld\1\.'Wr is .:.'(lUSianl 

.kq 
-=constant 

I 
or a oc-

r r 

a. Eqo:Hhm f,u· tWI) w:l\'i.'S is g.iv~n a,; 

Yl =a sin (a.t + "'1),y2 =a= sin (a.t+ ..1)1- 1· ' 1 · · 1 ,. '~' Y"2 1 :•mr ~tu{H' :ul( t;mc pcr:.o:.)t ,), 

rcsuhant w;wc (il'•c:; 110:.)1 ~h·m~c th.;,·n ~:1kul:uc (~ - ~) 
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Sol. 

b. 

Q,l\, 

b. 

!' ind p<>l<'llli:ll :u di"'""''' x. wher,·: < x < R . 

Let ¢ = ¢.. 1ft:, and resul tan t amplitude A = a 

A2 =a 2 +a2 +2aacos(tA -¢2)~a2 =2a2 +2a2 

cos (¢.. - ¢2 ) = - ~ 1 e, (¢1 - 1ft:,) = 120° 

0 

3300 A h:. : m.-:(knl llll m~~:ll wrf:~o;.·~· r~f wr~rk fun<.' I :<:on 

: ~·nk'r :n u·.mn·~n;'-· m<~~~~~·li.;.· f:~·~d 6·7 
X l0-6 Tan<! mm in<~ ci:·~n!ar p:Hh 

'I~L (' ~-tah.~ ~h:1r~C' l\f ~·:~·~'H'l\ll rnl~l~ lhC" ~h·~!'l d:u:e 

md magn~·1i.;,• f:~·!d :•prli~d a~msi- p:mu:1:•g.nc1i~· ,;uhslan.;,·~· :1r~ 1ripi~d. ~hw.: 1:1:Hl)' 1i1:1cs 
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= (he)= (6.63 X 10-
34 

X 310
8

) = 6 X I o-19 J 
A 3. 3 X 10-7 

.j2m (KE) )2 X 9.1 x W31 
X (2 X 10-19

) 
Now r = 0 5 = -'---------''-;----'-

' eB e X 6 7 X I o-6 

e= 6 X 10-~S 12 

( ) 

= -X I o-
19 coloumb =I 79 X 10-19 c (approll) 

6.7 x 1 o~ ..!. 6 7 
2 

B 
/OC

T 

().9. 

a. r-.,\.ll ~'l';ls m & !'l h:1\·in~ ~0 llln!S :111d 15 HlniS n::~p ... ~-..·'t--••l":<..' I' · h' '-·ad~ lllh-::r. \\/h<..'ll ~:\ ~·urr-::m 
:s r.:ISi.ill~ lhnln~h Cf:>il m. ~hl.·n nux linh·d :n 1.8 X l0-4 \~. ~· )~r r~:· lum. lf ·';\ ~'IUTl.'lll :s paSi-<..'d 

lhnlu~h .;,·~)il n ~h-::n, ~·:1kul:u'-· 111 ... ~ iiux Enk ... ~d 

Sol. 

a. 

Now, flux through coil m; 10¢,. =MI.; 10~., = 13.5x to-• x 3; ¢,. = 40.5 x 10-5 Wb 

V = = = ,/90000 = 300 m Is ~
60 

4 X 10-3 

4 

'

Let nV = 375 ..... (i) and (n + 1) ~ 450 ... (ii) 
2/ 21 

Q. !II. 

Subtract (i) from (ii), we get ((n + 1)n) ~ 450- 375; 300 = 75, I= 2m 
2/ 2/ 

Mass per length= 4 x 10-3; m = 4 x 10-3 ; m= l x 4 x 10-3 = 2 x4 x 10-3 = 8x 10-3 kg 
I 
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St>f. 

·· · · 6 j./F I < I \" I '• . . I . I . I . ' II r·· I . ( ;lp:l~n;m~.;,· lll ~:; .;,• l;H·~\.~l. 'Y (, : ,,;u~:ry. ;~llW ;I~:; Cl\lliH.'~I{'~ \nil aH u\.'hlr .:.)1 ~m · . ·;nt ~·urr\.'IH m 

ind\1\.'h:>r whi.'ll l/3ril t)f ldl<~l ~n.;,·r~y is ma~n~t:~. 

b. An llh.k~·t is th~w.•.:n ,·~ri;.;.•;;Hy upw:H·d \\·i1h ~l\l~l~ ~~)~.;,·d. h cr.:.)s:;c:' 11H)im~ p, (l whi~h ;;r.;,• ~.;,·p;;ral\.'d by h 

b. 

121 -6 -6 =-CV =-x6x10 x36=108x10 J 
2 2 

And magnetic energy=]_ total energy,::::}]_ LI2 = ]_ x 108 x 10-6 

3 2 3 

l= f~x108x10-6 = 
V3L 

2 X 108 X 10-6 

3x5x10-3 

t=2~ 
p 1}-----g- t = 2 . f! q ' g 

= j7

5
2 

x 10-3 = 169 x 10-3 A 

• 
' 

Biology: 

a. Cylf•:;k~khl!l 

b. PhyH)l .;,·ha:n 

c. S~:ncr~h~ 

<!. 

~·. • 
Cy~<:-pl:•sm ()f l.'\lk:••}llt:.;.· \.'i.'~l. 

Supllllrl t<J ~h~ ~~ H 

Chi.:.)nlphy H 

:\ ndwrs ~h~ .;,·hl<:>mphy 1! :Ht)! .. .-~nk im() 1 hi.' Hp:d pari ll r thy! akt):d mcmbr:m'-·. 

c. Lll~:llillU E~nbryll :;:1\.' 

}:uncli()n S'-·.;,·r'-·1in~ \.'l~~·m<:>l:l\.'lic<~ny :h·~iv~ wb~~:mci.' ft)r aur:•.;.·1ing. p<:>lkn lnhi.' :111il f()rmin.~ ~'-·<H ft)r p<:>lkn 

111 h.;,· d~~~ har~c. 
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-.t. ltlt.':llitlO PhltlCm 

Funclit.m Tri!H:e.l'l'l(':U~'lll~ i'f ~)lui~.: 

r. Lttc:ui,,n {'hrtltnC.:>tHnc 

l: lHH.'Iiil~l :\H:ti.'I11~1L'I11 t.~f ::.pindk f'ihn:•,:., 

Q.l. 

( tl) 

(C) 

Wh~l is: ~ht.\'·'''' in di:t.~r~nn (~li'! 

\Nh~tl an.· (P't ant! ((})'.t 

• -illl\'t:',)l',l~ll!l 

"''""'' ,_,_, ~l l!lj~\-Jll.i(,'tll• 
<.'1 \'1\!1>'~: "'"' 

Whkh tyr.c ,,f .. wui,' 

(';h·c ont' r.:-a~oo. 

. ~..;:•1:!111'.' •~N!·."~' 
~&.:-~/ .... ;:~~ ... , .. ;! 

N('ls:tc-.:-: il') = fkt('n.'::t~'-s:t: (f); = A~inctc 

b. T; ·J'hat-(o.'. i~i i.'tlll2r. (b' Tail fibre 

.... . :\t\i.\lftltWuJ<. twul.:. Ht,dy '". ihc f•\'tll.: i~ i 1\\'..:"l'h.·d . 

d. Epigytu.Hl::. ill\Vcr ... • .. ~ .. Cuntrbil:t\.' (':h:. t\Sif.' t':t.:.'i.'ih' 

Wh:u i~ this. ty('{" ,,, fit,wcr c:tllcd': 

(i in: .:-xampk~ ~f Alt.'h n,,wcr: 

(.'. v <·xi nary ,,)r .. ~.:.·:; c.::nd~.,~ imbrh:al..:" ' .: .~ .. Stl)'!tht.•at'L (j r:nn. Cnlh\lari:t. L'h.: . 
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~~. 

b. 

<'. 

~.t 

<'. 

s. :<. 

i ~~) 

~h:· 

ii.') 

~cO 

io.') 

a. 

b. 

<'. 

<'. 

r· .. ~~~ 
t·ll:·i<md .. ·r 

\\' h~:l~ 

s II II ;ltl'.\·~·:· 
~.:lu~l:\rd 

f'lant l)Jan•nnuion 

p,_~~~ ~.:1 :l':".Y,i lt;;1 

( ·twi:•n<kr :\:~i:k 

\.Vhc:•l r-s:,~•~l 

Sunf'itl'.\·~·r H:l~<d 

~·1 u~~:• rei r:li.'o.'l:li." i}<~rii.·~:•l 

Sli~l~~ I~H'>~IId~ :md r~m~i 

( \;Hhh;m :l:HJ h yp<W I~W.:I iU~l~ 

B 1tlk•.~ii.'<d ~~~ag:11 (ii.'<~l i(~n a:lt 

Siliqu:l 

Candt•x 



l:! l~.h'~l~l·"~ :J l:~"u,:;} Wll.:, p;llll\:.1,,) \:,,i;:'.:\i l:\l 

::'~":-..·,'<.ll!! u.'·'~~~t ~PJ''·'' ·'tq\:~;n,: ltl!·" qm:jq ~"ltl l!; 

L~!; ~~".' · ~ ~;!; lp; ·c~; ~-") ·q) 

11 .. '1:1 ;pu\l,">,:.J 

)\l If 

-~~\)11."1, 

lh'~~\;ff~l(l!ll.) ~;;.~; 

ll''!l,"llf~:'IH:J J. ( ;.~; 

lh'~H:~I:.:.,'):'U\:.1.1. ( '; 

~~~:~~~~~l:.IJ !~·p~n::;o i .~!; 

,':'l:;<.l!J,':'UI:J J. ,:.~.1~" \~~~ ~ ~;;; 

~ll\.:,'d() ( ~! i 

II"IIUIIII<t.) 

,:; Ill 

\~ P~U l:,, ~"l:~ll: 

11 'l!ll! a:.'! lt<.l<.H~I!,' p~ff\:,, 

.. \j'l\q J,"l(~ \\ ,'{P J ll I II,''Hi.Hp;.; H.' 

-:;pf."!.: li.ll\.:_; ).:l' 1111.1 \)1 ,'U(I 

uou r. ;,~ 11du.uu :·1 

·;;·," W.1l\,".:d 

·-:;n,-,
1 

··:i 1:~1: ·') ·' !U-"i~ I l'-:;1'; .'.:1: ~J·"·''''~l: fp;if P·'HI:,, ,;.;,'.\>.llf) 

·~='~"Ill "·'P~='~"U ·dn,, ~"ltl .. h' ·'='1:~ ·'~flll: :'J,">.,nl!,l ,:.p~I~I."J 

·'i!U•"J fHII; •'!l'~~lil\ ,'IF .:1:,'U .""~.W .1·"·'·,;,~1.: •'la:t.~ ·:;.;,11•\).:;3 

~"~llU:.(l ~~~ <.h•:"~ ~"lfl.W Ill:.\~ .:~1!1!! ,:.~p II'' ~l!.:.<.~q ,">.:.l: 

-:;J," \\\)IJ 

• 
p;,H~·~I·\ pm~ q;.PI:f ~.';.I 

l"llutl\l(t.) 

IIUHllll.) fHH; f· llli.Hlill,, ·"l~i ~plq·~ '>; '() 

. ,:.:.~ .. 1! :'111.1," )'' lil.:.l:d 

,'.\ iW:O,'~•"' I~'H:p! p11 1;.1 \~~~HE V .:ll ~~~P! fHII;.l 

~ll~kH~.J\.) .(q p~:'l;.l:,l ~"li\:,:.~!1~ t\:~1!11) \i ~; lf 

!SIU tllftl.\\ 1.~; 

'I~'~! 11;.1!) i~I~(~Uil\~q 

P·'tfl:,, ~; U\lU~"I~I\ll!,'~fd ~"IU. · ... n=-~;; ~\iJ 

U! l!ll!a:p;.wn.":"~l: .:;n;; \ll ~""P t·'·'·'t :'l!lfd,,.:~ 

1:! ."~!.1 .'IF q1~s. ~u:~~~a:5.~.:.\ _1\) a~5!·'.\>. 

l!lnl J~"d ~IU;,<.\1m: I!; ,:.~\:,">,:,11!; pm~ l~!l:lt•' f~\l\lJ 

llWI ~~1:d ~.'p~,,~i~.'d •'l~1:p1:.; f;.""~p;,~!tf·l:ll.\ 

tiO! 1 H J~J! uft 1t Ul f I! ;,!'i:OI<t!H 

'\;;q.:.<.Hfdll':l 

. ;;· ·' I! IS!i.l !~.n;ll·"<.tW,"!·::; (~ !~q 

. .:;!~ll\ p.'W,'':i,".:d,\; -:;! .:.1.\\;,~l: •'ti:U:,':I '11.""~!:11;1~ 

~"1~11!=' \~ .1\q .\jUll P~"IU,:.~ ... .:.<.l~J ~.:.\: :'.I,:.·'"'U 

·"II;L.~ ·.'.:·'llf'~.,l;! p.'d(~q-:; du,, 1: 11;q::~.\>. 

P~"lillt·'l!,' ,:; ~":'lu~.'='~"J\lliU! ~tlliL\\ ·,,u:.C' 

p~ll<.lJ\\,"~ 11; ,;.~.'.\>.llL~ ·'t1:u: Jll 

(p:• 

woJ ·aJe ;wexa· MMM 
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a. i~ h: i'tlphtw:• h<~s hr~:h ..................................................................... :•nd . 

b. ih ·• .:\,l~•:ll ic pi~uH~ ~~r .. ~ .................................................................. i P~~d,k't'h :•:;,_~ ·• 

and .................................................................... ~ :\;l~hl~p .. ·t:l: ·~ 
... ic ~ Pl:l~l; h .. ·~~rin~ h,,lh ·~,~~k :l~HI (,·l~l:lk flr);,\·,_~r~ ;~ '-':l11<-'d ... 

d;~·l~:','lll 

:k~w .. ·t~ tl( dh' sa:l:'-' pl:l;li is c<dkd .. 

d. . ................................... h:l~. 

a. i'~lh'•ll:l:•Wpiwr~·~- Vivip:l:)· 

b. i\.:l:l':":>ik:l. (;;'-•hhM~li:l 

\'. i\.·1ll:w~·~· illll~. ( )o.·i;r~;w~:l;ny 

d. cy~·:l~. cl\r~dl()id r()(); 

(). 1. 

b. 

SoL • 

;\. i\.:lu~:\~;l,n c:1n b~ d .. ·~·in~d ;\5 .......................................................................................... '·:l':"i:ni,,n. 

b. Mmat:tli:O k:His ill "'\f:>lu:ill:l (~r ............................................................... tl( a.~'-'lh'. 

'· (i~n~~ ~Xp:'<.'5~ .. ·d ()~lly i~l lh'I~H)IY.~()~I~ ~1:11 .. ~ :l':"<-' .. . 

d. \\:~h'll hr~:h a!kk::. <':>(a~ .. ·~,,_· :l:·~· o.'l\PI\'ss~·d i1 :s. 
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..... (i~nc, \;,:hich i~ n~f•!;i fr~qucnl i~ .............................................. }YPC. 

Sol. 

a. S\1ddcn h .. ·ri~:•hh: 

b. N~\;,· allele~ 

~. R~~·'-·s,; iv~ 

d. C ll~h\l~l in:uH.'<..' 

Q.9. 

Sol. 

b. 

<. 

;;. ( •• ,nh.~l ,,nd :\ ll,lrd 

b. S()l' ( h:} ... :llll~l'-.'l:lU:I: 

l I J I) S I'Bl:h.'h 

c. fhlrlh\\'id:. lndu\'l;,)n llr 11,)\\'"~rin~ 

( olumn ... l 

• ivj('!'(" 
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ih.l 

ih.l 

T,~;:lllllll:lh:r ,~( pbnl ;p.: ... ·i,_·; (llll:l;,! ia <m :1r~·:1 

~lm~; ia~l~::. ; 1 '~ ~l)r:l. 

Uabhat 

;\. c·rc·~- ( •L: ~:l~~~h:ln~t ~~(~ .:nilnlll~ l\'i;,~ .. ·~ 

b. Th1~n:tllnlp1~;n. Epi;l:1::1y. 

·~·,,)llll'-' .~e.l-.11._·.., \\ I';H:l \\ lu.:h .l "I 

~Ill;.~ :'~1'1\)~hh.:,·. 

-· 

:. ;'\·i,_•h,_• :·~·pr .. ·::~·:u; Dtll ll:lly ;~h' pi<~ .. ·~·\\ h,_•r,_· :l:l 

·. ,)r~:ln;::.~l~ li\ .. ~~ h·:l; 1h .. ~ ran.;:_,·,)!· ..:•,ndi;;l\n::. ~m,~ 

. ;\';-..,)111\·,_· qealni,_·; \\ i:ili:l \\ hi .. ·h :l ::p~·l·i .. ·:- ,_•:nl ~:.lr';1\·~· 

~Ill;.! :'~1'1\)~hl..:,·. 

\ · t'~<·t;.,tion 

· Typ~~ l\f pi:uH::. ~·,).:l~hl in ;\n ~~r .. ~~~ l',)~l~li;·:l;~ lh,· 

v,_·.~,_·l(~li,)il ;,l( lh,_• :11\':1 ~· .. ~·· X~·:·;,lphylil· \·~·~~'{;H:tlD i~ 



·u.:.>!li~u f;u!i.l\>!.1.,,1p (~.1 p.:od~)l.:o.,;-.p (lqJ~) p~un:s..-:;.;,1 ~.:;-.$·,1iiv ·~1 •() 

·.:O,lU,'Ub;-.~ J\> S.:Op.l\> U! ~.1i.I1;1S ·sn.:OU~ ·sn;-.lll:l:l ,'.W~I .:OII;lf.:\:\ pmr n:H .,, 

·~unt .(l~J .i! ~lj~ _Ill ~·'., ;Wlli.~~.'lJd~·\1 .. \ 1 U\l lll ~lilll ~q l~I.Hl.,~lp.n;:·l pm; q,;:,,1.11;1 s ·p 

·(r;p~wa;eu; s-;~rF~ ll~ 'i1~1l'~t.HII!Il'~q n;u pm~ ;-.~elL'\:\ ·,, 

~':>et·' \>1 -;fi~ll'i·HI u.:.>;d.h~.,~ ;-.i!lf.\\ i~P.1':>ll! S':>l~i·' tH ~ii~ll\~,)q ;-.;-.q ..;;.:011\>fl ·sntHI\>':>!t~U .'.n: u.:.>;d.lt~.,~ plH: .1."~tJ 

·.J\.U."~U.Il~L\ p;J~"U;I:H ~.Wtl ':>J,'ll~lt' .~nl~.\\ .\.n.:o~u~u .. \-; p;jp\;.i ':>l:lj II':>!J.H!lS: 

·lHl!':>~j~li~m;Jl pu~hl':> .Ill J~PH' ~ljl u: li~"P:~':>ll .'ll~~ .. ~~m:~ ·~·"~P!':>~\l .n;.'l f ."1.\l:l~ ~\\llU~q' 

,·.uall.\lfd J!.:Olfl Jt~ ~.:O.\!HnU.1':>;"1Sd.:OJ .\~ ,\H: ':>I 

·.~ 

·p 

i.l'l fiu.:.>!,1i.l .\;-.~~~ s-;~r!,:Olf.'!lf·'' "}\> .(lll:m ·"l'H ·q 

;"1!~.1\l.:'-':>l: pm; .~U~XllJ'!.I.\d ~1!11·'\ li~U.II;I!·' ~tqlllll':> u;.: 1; ='. 

':>! t l:~u! 111; ~F·~~I :"i\ ·\! 

~~s~IJI;~s ·n;u ·w.hl.\\ljtn;:·l ··~t\!tl:"i\ 

':>ieu;!lH: 1"1~1~:\\llilt~} }\> U\() 'tl '() 

·;-.u!Jflll! p.11.).1,,~.,, .:o.u; p~.,~~ 

j\lt~p~~i Jt' "~":'llJ'J~"·'O P.l 

V li~UHa!.:\ (~.1 

~Jl.\\ll.l~ p.~~Ul:~~J li.\\\ltl':> q ~H!.I 

~P·"lUfi Jt~ pu~~ .11i~J.)j}l\U; S:\\lllf':> .:0 (!!.1 

~Jl.\\ll.l~ .~l.~jd~lHl;"l ':>.\~lll~':> 1; (!.1 

IU.~ptl~"d~"P ~~!P ~"J\! III~P·'\ plil: 111.''·\l.:iJ.) (\!) 'II)S 

\\\>fl 1 .• :0.1 

i.lli.hU;; .:Olfl .(q 11.\\\HIS jHI.).U .1111 ':>~ li~ll:\\ 1.1;.1 

Sll\S.n;,:o 'i1~1~();"l.)J .. (q .1U;"I~tW~.:O .. 1.1!}} p;-;~rq . ,, 

p.~~~~"l ~q t)l W.'l!Jlllli l~l\ltJl~.\\ ).~~p p;':>\!q P·"~.! ·q 

,t~ ....,..__ 

• --- ·.::::;::;1 ' 
) .---::.~~~ .. -----" . 

• 

1.1;p ;-.~;-.1Uw.:.>.:o llll 1<1.1:-t ·e 

.~.:--!~~~ .. \(p;(13(, ~d~hl# ~"·"~.HU. ·n ·o 

woJ·aJeJwexa·MMM 
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Sot 

~?:': .~¥~· .~.:;·, l•>:: ;~ .. ~; .:>:s :~t: ;:: 

~~. In 111 ... ~ ~h:Xt .'\o ~0 y ... ~,;r:; \\·hal W1luid he 111 ... ~ tr<.'lh~ ,l(fl,l 

b. \:-..'hen.· wr~uit! ~h~ c~·,l•Wmi.;.· d~v~.·k~fHlh'llt p~.·r .;,·ap:l<~ h 

C. v,:h.;,•r.;_• \\'i1! t!l~r.;_• h.._~ !l~I\I'L' pr.;){l.':'5hl!l:l1 j1lh 0:.)1)1)\, 

a. 

b. 

c. \ 

Q, II>. 

"-~·'~·' ....... , ..... . -··· 
·,. 

Oi<l~rammatiC' pn•s<"nt:.ttion of nt'h·x <H:tion (showiu~ kuc.>c.• jerk n•l1cx} 

.;,·. W'hcn.· i~ ~~ s1r~k: n.~? 

d. V~o:h;H :1re <.'1Tilr5 in lh ... ~ :1h1n'l.' d;;;~ram'? 

Sot. 
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b. 

c. 

Q. 17. 

Sl>l. 

b. 

<. 

a. 

b. 

<. 

Q. Ill. 

a. 
., 

~· 
b. 

: _, 
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