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PAPER-1

PART-I: MATHEMATICS

1

e‘(sin6 atr coé @t d{T ‘é s at cés)at

el T

3n

de (e in+at éo)s a%A_[:ﬂtin 46 +cos 4a) d

=(1l+e"+e>r+
e3r) _[e‘ (sin® at +cos” at)dt
0

4n
:I_l :1+en+eZn+e3n: e _1
Iz e" -1

X1+ X5 +Xg +....+ X7 +Xg =93
X1 20,X, 26,X3 26,.....X7 26,Xg 20
Xy + X5 + X5 +.en+ X7 + Xg =57

No. of ways w¥adl &) wer =%c,

— (‘/ﬁ—J(n+1)
"R 1)(d )

T, =¢n+1-¢n
T,=42-1
Tz Z%_@

T, =4n+1-¢n
S, =4n+1-1

(L1+x)°=C,+C X+ s +C,x*
Divide by x & then differentiating both side

(1+x)*

X
_% C,+Cx+Cx° c,.x*
= TEACXHCX +CX
1 1+x)*
= 151 +x)" - ( 2)
X X

/VG

x> —bx+c=0
B

at+tPB=b

. bis an odd positive integer and o, are

prime one of then must be 2

aff =c

Letp=2

= a+2=b and 2(x)

=c =>4-2b+c=0 ..... 0]

= b+c=35 ... (i)

from (i) and (i) > c=22,b=13
= f(x) = x* — 13x + 22

= f(1) =10

= f(-1) =36

13 81

= fmin — = |~
2 4

-1/2 12

Figure

d_y = 8x3 — 2X. d_y
dx dx

= (4x2-1)x=0
1 1

=  x=-2,0,=
2' 72

Required area 3Ic &%l

1/2 7
= —2j(2x4—x2) dx = —
: 120

Let (ATT) 5° =t

= 5% / 5 . 5. /n 5 dx=dt

t t 55
I:I 5dt 5 5

> = 7+C
(n 5) (¢n 5)
1 1
3+Z(3+d)+?(3+2d)+ .......... +0=8

S= 3+ (3+d)+ B+2d) + ccoccot 0 ....(1)

n
1l
Nlw

+ 4_12 B+d)+.... o.......(I)

BN
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Educating for better tomorrow

(i) — (i) we get & 12. If 1 be unit digit then total no. of number is
3 1 1 3'=6
2 S=3+ 7 d+ g d+ ... o ; Similarly so on if 3, 5, or 7 be unit digit
1 number
3 Zd then total no. of no. is 3! =6
ZS:3+ 1 Hence sum of all unit digit no. is = 6x
l—z (1+3+5+7) = 6% 16 = 96
3 d Hence total sum is
ZS:3+§ =96 x 10°+96 x 102+ 96 x 10 + 96 x 10°
= 96000 + 9600 + 960 + 96 = 106656 = 16
s= 12 4 4-g-a+%4d=-8 =244 x 1111 x 3!
3 9 9 9 8d. I SHR P B 18], A KA G B
=4=d=9 Ans S =31 = 6
10. Let a, B, v be the roots of x* — Ax?2 + Bx - C i JPR AT 3,57 g é:ﬂiﬁ?f,?—ﬁ?ga
=0 (1) FIel P G =31 =6
the roots of 3x® + Px2 + Qx — 37 = 0 will be rd: T SBTS Dl BT FEWRA BT AT = 6%
(0+1),(B+1), (v+1) (1+3+5+7) = 6x 16 = 96
@+1)(B+1) (+1)= > 3T oA AT = 96 x 103 + 96 x 102 + 96 x
3 10t + 96 x 10°
— (@B+a+B+1)(y+1)= L = 96000 + 9600 + 960 + 96
3 = 106656 =16 x 1111 x 3!
= afy+ay+Py+tofta+pf+y+l 1 1 1 6 1 1
:3?7 - C+B+A:3?7 13, A=[L 2 3=3-3 =10 2 3
12 A 2 A
[using (1)]. H
=2L+u—16
8. A HHERU - A +Bx-C =09 Hd 16 1
o B,y EI (1) A, = 110 3 =4r-2p+8
a1 FHIEROT 3%3 + Px2 + Qx — 37 = 0% Hol 1 pa
(a+1), B+1)a(y+1) | 116
A =12 10/=(u-
Lt B Y= S A, (1~ 10)
3 12 p
= (ap+ta+B+1)(y+1)= 37 (i) For unique solution A= 0 .. A # 3
3 (i) For infinite no. of solution A=0, A =0,
=ofy+ay+py+taf+a+B+ry+1 A, =0,4,=0.
=3?7:> C+B+A=3?7[wfhao—{w L A=3,u=10
(iii) For no. solution A =0, & at least are of
(1)3\3 Rl ﬁ] A, A, A, is non-zero.
) L A=3, u=10
11 f)=>(r+1)°"C,—r* "C_,) 111
r=1
gd. A=[1 2 3/=1-3
2 n 2 n 2 n 2 n
=(2* "C,-1" "C,)+(3* "C,-2° "C,)~ 12 a
+(47 "Cy =3 "C, ) s (n+1?"C,-n* "C, | 6 1 1
:(n+1)2 nCn—l Ax:10 2 3 :2)\‘+“—16
=n’+2n W22
®
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16 1
A= 10 3 =4 -2u+8 ;
1 p A
116
A, = 1 2 10)=(u-10)
12 u
()fg g & fIT A=0 . A3
(ii) =T &l B & B fog A=0,A,=0,
A,=0,4,=0.
L A=3,u=10
(iif) &l BT W& & fATA=0,TAT A, A, A,
HA A A B (D YA B

SA=3, 0= 10
dx dx
14. M(x) = _
) J-ex+8e”‘+4e’3" J.e3"+8e)‘+4e*"
X(a2X _ 2 _
M= [ 2B g [ U2 g
e™ +8e*+4 t*+8t°+4
t+2
p— _2 n
:_‘-#dt:ltan’l +cC
t+2t)° +4 2

15.

16.

M(n2) = %tan{ >

Liany3)4¢
2 2

M(In1) = Lian3)4c
2 2

eIn2 +2e—|n2
—FF—F |+ C

A'B’+AB=0
AATB?+AB=0
B?+A’B=0
B.B.B™+A2.BB'=0
B+A’=0 ....(1)

|A° — 2A'B + A%B?|

= |A° = 2A% (-A?) + A% (=AY

= 14A°% = 4° |A)°
=2°5°= 10°

2 2 f : .. 2 _
A”. |A%| — adj(adjB) {+B+A°=0
=A’ A - |BI**B B=-A”

= 25A° - |B|.B |B| = |-A?|
= 25A% + 25(-A?) = (-1)° |A7
=0 =-25]

Sol. (17 to 18)

f(X)= X + 2xjf(t)dt
0
- f(X)T_X = 2[f()st  D.w.r tox
0

xf'(x) —f(x) - 2 f(x)

= fi(x) = [2x1+1J £(x)

f'(x) 1
j T))(()dx :J (2x+;jdx

= In f(x) = x*+Inx+c
@: ke*
X

)= ke’ (v fQ=e = k=1)

f(x) = xe*’
= odd function & always increasing
function
fas wee qon 9eq aEHE B

;jf(x) dx =

Let x? =t

1.t

e 1

= dt = =(e-1
jz 51

0

1 2
j xe* dx
0

2dx=dt

PART-II: PHYSICS

19.
B C
A D
E
BAB = BBC = BCD = BDE = BEA
i
1= 1 Because from V = IR
I
from above results B, ... =—B,.
SO BCEFIII'B = O
BAB = BBC = BCD = BDE = BEA
bl mifsv= IR
i, 4
SENER] y @[ BABCDE == BAE
So B =0

centre
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20.

21

22.

acceleration of each plate will be

F_ @
m  2Agym
2
= Qe = g = Ve = \ 2C]relsrel
goM
2
q
= |2 Xg — X
(FEa-
o
Viel = U + & t =0 + t= Vg oct
Aggm
c= BoA _dC __ goA (dX) __ (goA
X dt x2 Ldt x?
(_ Vrel) o _2
For cylinder ;
g9 & forg
B= _Ho |r2 r<a
2nR
= H—OI ; r=a
27r

We can consider the given cylinder as a
combination of two cylinders. One of radius
'R' carrying current 1 in one direction and

other of radius % carrying current % in

both directions.
g9 fo¥ T 99 B QA oA BT FAST 7

FHhd Bl Uh R Brear w1 2 R 1 gwn

yaifed 8 9 gE%1 oA %Eb‘[ g o é
gRT g1 feemelt # yarfed B

AtpointA: (g A W)

_ ko(l/3) +0= Mol

2n(R/2) 3nR
AtpointB: (ffsg B W)

5= Mo 41/3 |(R ‘0 = Ul
2 nrR? J\ 2 3nR

(i) Let Potential at point A is zero. Then at
point B and C it will be [J [1 (because current
through the circuit is zero).

Vg—Va=(e—-0)

.. Charge on capacitor = C(¢ — 0) = Ceg

23.

Now S, is closed and S; is open. (p.d.
across capacitor and charge on it will not
change suddenly)

Potential at A is zero so at D it is — 2s.

C =0 B /s b
—[ _T+eC

[ T T
s .

€

0A
current through the capacitor
- 82(22) _ 3 gyop)
R R
(ii) after alongtime,i=0
c —2¢ —2¢

l i 0
—2¢C 1
TT#2:C T

0 0 0
VB—VA:VD—VA:—ZS

Q=C(-2¢-0)=-2¢C
(iii) The charge on the lower plate (which is
connected to the battery) changes from —eC
to 2¢C.
.. this charge will come form the battery,
.. charge flown from that cell is 3¢C

downward.

/\
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24,

25.

26.

27.

28.

(1) In arrangement-1, water of weight pVg
gas come out, but the buoyancy force is
also equal to the weight of displaced liquid.
So, reading of weighing machine is W.

(2) In arrangement-2, weight of the ball mg
is added, but water of weight p Vg is
removed so reading of weighing machine is
W + mg — pVag.

(1) fama-1 9, pVg ¥R &1 STl d1ex AT,
fog Sctrad 9@, faRenfid @a & YR &
T BN | T WR ol HT UIsdid W 2 |

(2) =M -2 ¥, 9T &1 YR mg T[S ST,
fbg ST 9R p,Vg BRI &I B, A R
AT BT UIGATH W +mg — pVg BT |

— Moi ~
B, = 1 (—k
1 4RR( )

_ Hol _3
2 4nR( )

5 Hol . =

B, = Mol (]
3 4R( )

énet = él + éz + és

wire(l)  wire(2)

3i
X

—d—
Mol _ M)
2nx  2n(d+X)

AX=d+x =>x=

N

Q=3CV
Qe = (kC + 2C) V*
Qi = Qs

3CV (kC +2C) V!
yi__ 3V

C(k+2)

When switch is opened, the circuit is as
following

since the capacitors are in series plates b
and c will have equal and opposite charges

ab y cd

“ Op + gc = 0 ; also charge on each
capacitor = 18uC

when switch is closed, the circuit is as
following

In steady state, the current in the
resistances is 1 amp. Potential difference
across 3uF

I
9
= potential difference across 3Q2 = 3 volt.
Similarly p.d. across 6 pF is 6 volt

charge on plate b=—9 uC
and charge on plate ¢ = + 36 uC

charge on plates b and ¢ = +36 — 9
=+27 uC.
The change in charges on plates b and c
goes through wire from Y to X.

and Aq =27uC
Sl Rag @ @rem o ®, o gRuY
ICELINES

Ffe GaRT Ak § 8] Wice b d ¢ W
_eR g fauRa amaer 8rm |

ab s ¢ d

. Qp+Qc=0; TS FURT R MY
=18uC |

S99 Raag & 9= fear o g1 uRux
ICELINES

IR araven # yferly # oRT 1 TR B
3uF & Sgfew Wk = 3Q & SR
IR = 3 diee

T UBR 6 uF B I fIvarR 6 e B |
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29.

30.

a3b X cBd

|_

9
S bIe WR eI = -9 uC
qAT ¢ ©IT W AT = + 36 uC
;. ™I b dAT ¢ W IAMAY = +36 — 9 = +27

pC.
IC bAATC TR AN H IR dR Y I X §

ST B |
AR Aq =27uC

/

y

i

—
2R

Mass of cone M; = p (%n(ZRZ) 4Rj

@ BT GIEE My = p [%N(ZRZ) 4Rj

mass of sphere M,
Tl BT I M,

=12p (%nst = p167 (R%)

H 4R
= Cone)= — = — =R
yl ycom( ) 4 4
Y2 = Yeom (Sphere) = 4R + R =5R
My, + M,y
(toy) = 1T V2Y2
Yeom(tOY) M, T M,

(R) + 16pn (R®) 5R

_ 16pnR3
3

=16 npR3

16pnR3 {§+5R}

- 4R
16p7R> [;u}

60 cm of mercury column
60 cm IR & W & SRR |

31.

32.

33.

34.

35.

36.

FBD of cylinder at the instant when it is
about to topple,
I BT FBD 1§ 9ol Ueie] aTell ¥ |

“N =mg

mg
f=mo® x E
2

Applying condition of toppling about centre
of mass of cylinder.

99 ® COM & URT: Udled & I v

i12
i
i12
B, - 3yl
16R
B, = Ho(i/2) xi: Hol
2R 4 16R

Uol
Bhet =B1—B> :ﬁ

B=t2 E-0
‘R

B=tol 1, R
47R r

/\
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PART-III: CHEMISTRY

39.

41.

Peciy0) X Pa
According to Kp = BELE O RSOk

PCls(9)

_ (nPCI3(g))eq, X (nCIz(g))eq.

(©) CHS—CHZ—(l:—OH LiAIH,

|
0

CHa-CHp—CH, —<U.[300°C o

VX (Npaig(g)ea. OH
And on adding inert gas at constant
pressure effect on equilibrium will be CHs-CH>—C-H
simila'r to as if volume of container has ”
been increased. 0
Kp = Peaiy@ *Pai@
PPC's(Q)

_ (Npaiy(g))ea. X (Nay(g)

eq. ?% (‘Hﬂw
V x (nPCI5(g))eq.

den g g9 wR Sifhy 9 e W) ogen
U= BT MG ge R, o uRRedai |
G R YHTd A B |

) CHo-CHa-(-OH RedP+HI,

CH3—CH2>-CH3

A) CH3—CHz—ﬁ—OH SOCL CHs—CHz—ﬁ—OH TP+ Hy
o) @)
H,, Pd/BaSO
CHs—CHz—ﬁ—H 2 5 CHs—CH»—CH3
O
~O—CHj; o
CHs CH-CH 2 W g oy,
|
O (C) CHz—CH,—CH,—CN “f;;'z(’:c'
@ CHs-CHz-C-oH BQH/H, .
| (D) CH3—CH,~C~O-CH; ———>
o) Il
DIBAL-HE
CHs_CHZ_ﬁ_OR 44, For reaction An < 0 so high pressure is
@) favoured for forward reaction.
Reaction is endothermic so  high
temperature favours forward reaction.
CH3—CH2—ﬁ—H gd.  AMha & fU An < 0 o/ 9= Q@ 3
o) Frffsbar & foIg srgepet gram 2 |

Ffafer =M ® 3@ Swa dg 3W
afifsan & fog ergaa B 21
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46.

47.

48.

49.

50.

53.

Cl, + NaOH — NaCl+ NaClO; + H,0

(Hot &Conc)

Kp = K¢ (RT)*™

log E—P = Anglog RT

C

IogE—P:—Ang log RT=0

C

Ang=3

14223
2

KMnO4/H® will not oxidise 3° alcohol. 2°

alcohol will be oxidized to Ketone.
KMnO4/H®, 3° Tcdhigdl & Sifaiiqgd el

BT | 2° Yohieel DICI Pl SAfargd B |
Amide reduced into amine by LiAlH,.
LiAIH, ERT THISS &1 g+ T # 2ral
g

(53 to 54)

o)
|

0o
OM/DM Il
(z)c-c-C-C HBO 5 cc-cH Y)

c-c-c=C
X]

i
G-C-C-CCl, (P)

Cl
| HCI HOCI
(@C-C-CC /
1 (excess) (excess)
Cl

PAPER-2

PART-I: MATHEMATICS

x2+(@-b)x+(1-a-b)=0

D>0

= (@a-b2-4x1x(l—-a-b)>0

= a?+b%2-2ab-4+4a+4b>0
b2+2b(2-a)+(@2+4a-4)>0
42-a)2-4x1x(@2+4a-4)<0

4+a2—-4a—-a2-4a+4<0
= 8a—-8>0

= a>1
_i[ 2r—1+2r+1J_
—=\r@2r-9(2r+1

10

1
=4, (2r—1)(2r + 1)

r=1

:gi[ﬁ‘2rl+1]:2ﬁl—%j+[%_%]+ ......... +[$_2ilﬂ
= 2(1_ij _40
21) 21

(1 +2x)8(1 —x)’

= (1+°C, (2x) +°C, (2x)2 + °C, (2x)* + °C,
(2x)* + °C, (2x)5 + (2x)®) (1 —x)".

= (1 + 12x + 60x? + 160 x* + 240x* + 192 x5
+ 64 x%) (1 —x)”

=1 x coeff of x*> + 12 x coeff. of x*+ 60 x
coeff of x® + 160 x coeff of x? +

240 x coeff of x + 192 x constant term.

=1 x X5 &I UMb + 12 (x* B JUMD) + 60
(X3 T TUITh) + 160 (X2 BT JOTTh)

+ 240 (x2 BT JUMh) + 192 x 3R Ug
=1x(-1)°."C,+12x7C, - 60 x 'C, + 160 x
'C,—240x7C +192x 1

= -21+420-2100+3360-1680+192 = 171

Letx*+bx+c=0
=a’+boa+c=0andpB’+bp+c=0

hence o — 2 = i andﬁ_zzl
a p

o®=20-1=0 ... (1)
BP—2B-1=0 ... 2)

(1) and (2) = a, B are the roots of x* — 2x —
1=0

comparing this with x> + bx + ¢ = 0,
b=—2andc=-1

b®+c’+bc=4+1+2

AMTX° +bx +c=0= o’ + ba +c =03

p?+bp+c=0

T o —2= 1 andB—2=1
o p

o —2a—-1=0 ......... (1)

BP=2B—1=0 .. (2)

(1) 3R (2) A= a, pFHHT X —2x—-1=0
D A B

T B W x° +bx +c =0,
b=-23Rc=-1
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b?+c?+bc=4+1+2

5. If P, sits on C,
e P, /AT C, R I3 & |

4! [1—1+l—l+ij
o2 3 4

=43-4+1 =9

If P, does not sit on C,

e P, ¥t C, R 931 B |

=51 (1_1 L1 i+i_ij:44
120 3 4 5l

total number of ways =44 + 9 = 53
C,

2 - I:’l

s 2P

&)

(=)

\I-U m-U m-U J:U Q)-U N-U l—\-U
DO0OO0000

~

6. for A™ exists |A| O
Case — | : Exactly one element is zero
Cyx |4=240
Case — Il : No element is zero
a b
A=
c d
IA|=ad—bc =0 ad=bc =6

ad=bc:12
= °Cux |4 -16=120-16 = 104
Total = 344
g A faemE @ @ forw Al # 0
Rerfer -1 : S v mawa I 2|

5Cyx |4=240
Rerfer — 11 : #1E er9ga I 8 7|
a b
A=
c d
IA|=ad —bc=0 ad=bc=6

ad:bc:12

= °Cux |4 -16=120-16

=104
Gl = 344

J'sin“x cos*x dx = —
16

2
jsin“Zx dx:ijM dx
16 2

= é J'(1+cosz4x—2cos4x) dx

= i dx_i
64

jcos4x dx + i (1+COSBX]
64
1

1 sin8x

X
= - - T+ x4+ +C
64 128 64 2 128 8
3 1 . sin8x
= — X— — sin4x +
128 128 1288

L [3x—sin4x + sm8x} +C
8 8

=
g

2x—-8
:J. 7 7 dx
(x*=8x+7) (x* —8x+15)+16

put x* — 8x = t Y@ W

dt
(t+7) (t+15)+16
_J' dt
(t+1?
1
= +C =—-———+cC
t+11 x? —8x+11

X2+2x—4ky+3=0

—1 3

figure

2x + 2 — 4k dy
dx
put x = 3, d—y=—2
dx
6+2+8k=0
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k=-1
1
y:—Z (x2+2x + 3)

Tangentis 4x +2y -3 =0
Area =

:li [(3_24)(]—(—%(% +2x+3)D dx

- 16
3
Bal. X2+2x—-4ky+3=0

1 3

X =3 ¥&T W,

iR
X
o
X

11.

X

Il
""|H m“_‘!—.m
-t
Q
% |2

o
X
|
|
a9g=s

dx

d_y =2
dx

6+2+8k=0

k=-1

1
=—— (x2+2x+3
y=-7( )
T3t X@T 4x +2y—-3=0

B

_ i ((3‘24")_(_%(% +2x+3)D dx

0. lim zg( T
~3\n

1
3_|‘(1+ 3x)* dx
0

( A1+ 3x)3j

3.3
84 1 5
3 3

1

0

12.

W[ C—y
x |§-

/n8l

First seriesis {1,4, 7,10, 13,........ }
Second series is {2, 7, 12,17, ....... }
Third series is {3, 10, 17, 24, ......... }
See the least number in the third series
which leaves remainder 1 on dividing by 3
and leaves remainder 2 on dividing by 5.
= 52 is the least number of third series
which leaves remainder 1 on dividing by 3
and leaves remainder 2 on dividing by 5
Now, A =52
DisL.C. M. of (3,5, 7) =105
= A+D=52+105=157
g AN {1, 4,7, 10, 13,........ }
gad SN {2, 7, 12,17, ... }
R Sof {3, 10, 17, 24, ... }
et ooft § =W e 52 ® e 39
fawfiTd &)1 W A9ha 1 91 59 i
PR TR AYHA 2 & 2 |

3§, A=52
(3,5,7) 1 1. 9. 4. D® =105
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= A+D=52+105=157 1
100 100 X4Z4
13.  (101)'®°-1=(100+1)*°-1 ‘iyez ciye ey)
=1%Cy(100)* + °C,(100)* + ... + *PCqgg
100 -(X+y+2) 0 X
100y Cug 1 YX-DXHy+2) KyHYXEY+2) XY(K+Y)
=1%C(100)' + 1°°C,(100)*° + ...... +
(100)(100) (x+y+2)?
last term contain 10* and other terms x*z4
contain power of 10 more than 4.
1 1 —(x+
— itis divisible by 100, 1000 and 10000. . (x+y)
&1 (101)'°-1=(100 +1)'° -1 - 0 X
= 100, (100)1% + 1°C,(100) + ..... + 100 y(x—=2) X(y+z) —-xy(x+y)
100 + *®Cyp0 - 1 3
— 100C0(1OO)100 + 10001(100)99 . + (x+y+z) ©) =0
(100)(100) x‘z*
< U 10* XdT & T 10 31 1fde T
D US 49 AP 7| 17 I:I (x-1) dx
= I8 100, 1000 3R 10000 ¥ fFrfora 2 | x2\2x% —2x 11
_ (x=1) dx
15. Each selection of 4 points, two on one line - ,[ 3 2 1
and two on its other will give one point of X, [2 7t 2
intersection.
.. Required number of intersection = Put 2 — £+ iz =t2,
"C,"C, XX
_ m(m-1) n(n-1) _ mnm-1(n-1) then [X—;ljdx  tot
2 2 4 X
TA  AfSe & U 999 H 9 QU UH @ W) - = [ dt_t+C
AT 3 3T GO VG R B Sl Thufaees t
favg = | Lz 1, x/2x2—2x+1+c
. R anfie gfi=es fag = "C,."C, X x? X
- mm-1) nn-3 _ mnm-1(n-1) So f(x) = V2x* —2x+1and g(x) = x
2 2 4
- = J‘ (x=1) dx
. 1 x2\2x? —2x +1
X+y
z z ( 7 ] S [ (x-D dx
16. (y+2) 1 1 B loo2, 1
x2 X X X x2
Y(y+2) x+2y+z  —y(x+y) a2 20 L oe o (XD gy =t
X%z Xz xz? X x2 3 X =
1 - I t dt
x4z* t
=t+C
z z —(x+Y)
2 p—
—(y+2) X X = ’2_E+i2+c - N2xT-2x+1 o
-yz(y+2) Xz(Xx+2y+2z) —-xy(X+Yy) XX X
. — Jox2 _ -
Cy—> Gy + (=1) Ca: Cp—> Cp + (~1) Ca 3 f(X) = v2x° —2x +1and dAT g(X) = X
1
_ n+3 —1 1 1
474 18. Io = 3 X~ tan X]O - 3
X+y+z X+y+z —(x+y) 1 43
—(X+y+2) 0 X J. X dx
YOP +Xy —yz—22) X(Xy+Yy? +2X+2yz+2%) —xy(X+Y) 0 1+ X2
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1 n+3
n X
3(n+3)1n+2—z—jl+xzdx
0
1 n+1
I n+11:E—JX dx
y (n+ 1)l y Tl
0
1
(n+3)In+2+(n+1)In:g— jx“+1dx
0
_r__1
2 n+2
1
Lap,=n+3,b,=n+1,¢,=—
n+2

PART-II: PHYSICS

19.

Magnetic field at the centre of a circular coil
is
B = ﬁ X @

4 v
where i is current flowing in the coil and r is
radius of coil
At the centre of coil - 1,

27 .

B,= 0 )

4 n
At the centre of coil -2
B. =

2

Mo 2T i)
4 1,
but B, =B,
Mo 27ty _ po 27y
A 4n o,

or ===
h n
As r,=2r,
o : .
—== or i, = 2i,
2r, 1,

Now, ratio of potential differences

Vo pxf, ipxr, 1

V), ipxn 2i,x2r, 4

SR ISl B be R gEGI &F

B =

where i is current flowing in the coil and r is

radius of coil
At the centre of coil - 1,

_ “’0 27T| .
B = = x— L
o4gn r ®
At the centre of coil -2
2mi N
B,= Ho 22 .. (ii)
4n ry
but B,=B,

Mo 2mi; _ﬁZﬂ:i2
4r 1 4r 1,

a
or i, =2i,
Now, ratio of potential differences
Vo pxly ipxr, 1
V,  ipxt 2,x2r, 4
M _4

vV, 1
20.  08.00

21. m,vcosH = 3v,
vsin®

O

vCosO™,

N,

/@Q

22. (10x11-10%x6) x10* % 2T = Aw
50 x 10 x 2T =3 x 10

= T=i=3XlO‘2N/m.
100

23.

30 m/s

é) Onatt
Rest @

\%
Applying C.O0.L.M
M(30]) + M(40i) = 2MV

_ 30j+40i
V=—-o-——
2
[ 2 2
= N(32)° +(40° _50. 25m/s
2 2
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24,

25.

26.

27.

04.00

In the shown diagram.

PC = PB
PO_ E + pgh:PO_ E
r1 2
Here, we may not know in advance which
tube will rise above the other, but lets say

the liquid level is higher in thinner tube.

SO 2T (i— lj =— pgh.
r

> h
= T - pgh r.l r2
2 (r,—n)
™ o a
Pc=Ps

7 B TR W @ G & 5 BN A A
T9 WR, T DI g H HW IR AfdA
A Udell g4 (Ael) 9 &9 & a1 el © |

safery 2T [i—l}—pgh-

Lon
N T = pgh n 1,
2 (p,-n)

P, = 2.4 x 10726 kg—m/sec.
P, =7.0 x 1027 kg—m/sec

(b)P,=2.4x1026] , P_ =7.0x1072]

28.

29.

30.

31.

From momentum conservation, P

P +P proton
so P proton = _(P et

7.0 x 1027])

anti-neutrino

electron +
=0;
P.)=—(24x1027] +

‘ﬁp‘ = J(24)? +(7.0)2 x1027

V. =P =150 m/sec.

Tension in the string = _2Mmymy
(my+my)
_ 2x3x5x10 _ E
8 2
Stress = I
A
ﬁxlo_2 = 5
n 2(nr?)
= 2 = 15,100
48
2
= r? =[§j
2
R=125
“v_05_ 4005 =0.005
Y, 100
_-dP _ pgh
B= y T —dv
Vv Y
3
9.8 x 10% = w = d=500m
5x10
h= 21C0S45° . 0]
re g
h 2Tcoso "
—_— — (ii)
V2 rpg

() & (i) = cos@=%:> 0 = 60°

R, (distance from axis)

CEREAY)

oul

B,ar B oc1
r

Alternate Solution
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32.

B (inside the conductor) ar B (outside
2
the conductor) a S cu= 2ot
r 2uy r?
Jofors fafy :
B (TMEH & A<X) ar B (TTH B
2

EIEN I 1 LU= Ea oci

r 2 r?

Consider a ring of radius x and thickness
dx.

Equivalent current in this ring
=2 x charge on ring = @2 x (2n x dx)
21 2n

Q
nR?

dx

dB (due to this ring) = 20 [ 2 2XQ 4,
2x | 2n R2

R
Bz [H® Q
.. B JZn 2dx.

Py,

0
Ho®O Ho®0
.R= .
2nR2 2nR
a1 x g JIers dx & Th dold R R

PN |

39 9o H g URT = — x o W Y

27
® Q
= — x(2rxdx) ——
. ( )nRZ
dx

2xQ
dB Ty B Ry = Lo [ @ Xy
S ) 2x (2712 R? XJ

R
B:IM gdx.
0 2n R?

_ Mob R = Ho®0
2nR? 27R

33.

34.

35

25V 25V 25V 25V

i%s:% ‘t %:%i%:m i %:S.SA 12.5A

- 25V

50 10Q 50 10Q

Applying Bernoulli is equation from section—
(1) and (2)
Gue—(1) ¥ WUS—(2) H TRl FHIBRU M

X

1 1
P+ 5 pV.2+pgh, =P+ o pv,® + pgh,

P, + %pVZ +0 =P, + %p(ZV)2+ pgh

and 4

P, — P, = pg(2h)
Solving we get,

T B TR T B

szih
\!3

(C) Work done by gravitation force per unit
value W = decrease in gravitational PT

value
= pgh, — pgh,

TeEd 9 gRT U §®ls gdd fdhan =
W, = o R wol & @@
PT e = PGN, — pgh,

W, =0-pgh

(D) Work done by elastic force volume,

TR dail gNT Ufd gdhls 3mad- WR foar
T B

W = decrease in elastic

e

P.E.,, = decrease in pressure

W, =yary Refas soii § o4t
P.E., =34 ¥ &4l

=P, - P, =pg(2h).

Zero magnetic field will be recorded at Q
when particle is at A and B such that AQ

and BQ are tangent to circle.
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zero magnetic field will be recorded Br
: CH=CHBr
at Q at time I,T—I T+1 2T—I ....... gel. Q ’ ,
6 6 6’ 6 ,
Br
27'[ B
where T = — r
(O]
Q R JHDI &3 YA BN 5d B A qAT @ A el Ao & HO gR
B ™ B 99 AQ T BQ I WX W3 &m
E TGEEE gfiRemus & ufy v 2 |
B |
Q W g &F 1 Il R I 0
. 0 O
am Lr- L for T STEl r
6 6 6 6 45. 0’ :
0O
2
T=— e} W
|| C—NH;
_ ﬁ ﬁ 115t OHC C-Cl. ,
30 30 30 30
A
@
60° Q
B 46. In free radical substitution reaction alkyl
free radical formation is rate determining
step.
36. (A)a=-3 :
T, g Joe UfoRemue fufhan 9 gfewa Jaa
B)p=4 Hor fator ) fFulke ug g 2
D)y=-2
47. HCHO and HCOOH
o}
PART-IIl: CHEMISTRY H3C)]\O:>/O\<O
o CH3 ag. NaOH/A
43. NaHCO;, KHCO; . NH,HCO; and CSHCO, O)\CH
can exist in solid state HO
NaHCO; , KHCO; NH4HCO; 71 CsHCO; }OH +3 CH,COONa
. HO
31 RN H I TG P B | )
B B, HCHO dim HCOOH
.
Q CH=CHBr )]\
44. | | @/ | oo O
Br :>/ \< NaOH/A
i A
0”7 “CH,
. . HO
are inert towards nucleophilic HO}OH +3 CHyCOONa
substitution by H,O in agueous solution. X)
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48. x = 1 (meso) (=)

y = 2 (racemic mixture) (X fAsmon)

53, § 7 CHyC= CO}CHZ—C C-CH;
SN2

CH,-C=C-CH; H,,Pd-BaSO,
—_—

)
&

2

(2}
b

OCHs

|
54.  (A) O _H, O/

(trans gives meso product on anti addition)

(A)OL(:('

©) \_\ e

(fuer FHM@d =t O R A Sare o

=)

CHs
—+—Br

—+—Br
CHs

---- TEXT SOLUTIONS (TS) END ----
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