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MATHEMATICS

b 4,
n r—1 n r—1
"C.'C,.2" |=>."C, chrgﬁ]
r=1\ r=0 r=1 r=0
= > "C((1+2) -2")
r=1
= ZnCrSr_ZnCrzr:(4n_1)_(3n_1)=4n_3n
r=1 r=1
5.
B
Letybe arealrootof X2+ ax+ B =0
y2+ow+B=O (1)
taking conjugate y? + Gy +p =0 .(2)
(Y =v, since vy is real)
A
af-Gf P-p w-a
p-B) _ap-ap
- oap—a _ _
a_aj =—="q =(B-B)7?=(@-)aB-ap)
A 6.
7.

Let R (h, k) be any point on OM

1 X; oy 1 ’
AreaofAOPR= 3|1 K 1[=51(xi=hys)|
0 1
} 2 2
also area of AOPR = L;ﬂ

vh? +k*d

1 h
§|(kx1 _hy1)l = 5

locus of (h, k) is
(xy, —yx, ) = d?(x? + y?) Ans.

B
We known in AABC
cosA+cosB+cosCc< %

A B 9
2 — 1cos’ = + cos2 =
= cos? - 5 teosto <o

®|o N[O

1
24 — =
and x< + 2 22 = Yo =

AC

2-x 1
f(x) = 0 cos ni{x + 3) + ) sinw (x + 3)
1
f(x)=- P (x+3)—(2-x)sinm (x + 3)

1
+ —cosn(x+3)
VY

=(x=2)sinn(x+3)=0

x=21,3.
f'(x) =sinm (x+ 3) + n (x—2) cos n (x + 3)
f'(1)=-n<0,f"(2)=0
f'(3)=x>0
~.x=1is a maximum and x = 3-is a minimum
X = 2 is a point of inflexion.

B,C

*+ 9(x) is increasing & f(x) is decreasing.
=>gx+1)>g(x=1)&f(x+1)<f(x-1)

= f(g(x + 1)) <f(g(x ~ 1)) & g(f(x + 1)) < g(f(x ~ 1))

AB
1 1
dx
I, = —= |(1+x*)"dx
3 1+ X2) 6[
X 1 1
o I(—n)(1+x2)‘""1.2x.xdx
0 0

2 1 2 _
=i+2nj_.xz—1=i+ n"‘_u X
2" J(1+x3)m 2 J(14+x3)™

= é];+2nln -2nl

n+1

2nl,, =2"+(2n-1I,

1 1 -
21, =§+I1 =—2-+tan "X,

<v7(>
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8. AD
All AAAAA BBB D EEF can be arranged in
121
51312

Between the gaps C can be arranged in *C, ways

- I
Total ways = B, x 12!
51x3ix2!
Number of ways = without considering separation
of C - in which all C's are together — in which
exactly two C's are together

15 131 12 ©
2o - 13C
51(3)2 5132 513 C
9. A B,C
(A)P(E)=1-P (RRR) R
1231
345 =0.9 Bag
2 12 (D)
(B)P(E)=3P (BRR)=3. 3. 7.5 =02 BB
P (RRR)
(C)P(E)=P(RRR/RRRUBBB)= 5RRR)+ p(BEE)
234 8 0.1
_£52_° = -0.2
but PBBB)= 3.5 . 5= 55= P(E) = 53753

(D)P(E4)=1—P(BBB)=1—%=0.6

10. A-oR;B->P;C—>S;D>Q
(A) A wins the first set at 6 — 0 if he wins all the six
games in a row

I o m v v Vv
2/3 13 2/3 1/3 2/3 1/3

2
The probability of Awinning his first service game = 3

The probability of B losing his first service game

1 ‘
= — and soon 1.

Probability of Awinning corresponds to either Awin-
ning all his service games and two of B's service
game or Alosing one of his service games (except
the 7*) and also all B's service games.

The required probability :

(5] enBHE) o))

1 40
= 55(32+8)=73

B wins the firstat 6 — 1 if B wins the 7th game and 5
other games. This is possible if either B wins all his
service games and three of A's service games (in-
cluding the last) or if B wins 2 of his service games
and all four of A's service games.

The required probability is

2)° 1\° 2 271 (1) 20
3] #ea) 5 el3) (§H3) -3

Now they play 8 games
1 3 5 7
2 4 6 8

Case | B wins 2 of his service games out of the first
three and Awins all his service games.

(] el

Case Il Awins 3 service games and two out |1, IV, V!
games and also the VI

ey (Do, [A) 2] 1 84
P= 03(3) (3}( C2X(3j \3) 377

Case lll Awins 2 service games and also all of B's
service games

2 2 4
2 1 1 24 8
=4Cc,lZ — - === - =
P [3) (3) (3) Gy
Hence the required probability
64 64 8 136

U T

2° B4

1,127 64
3°3° 3 ~ 37

(A) > (AT); (B) > (R); (C) > (Q); (D) > (Q)

(A) Since f(x) = sin™'x + tan™"'x + cot™'x = sin'x + -;—

. 2 1 1.2 1 22
~ the required probability = 3 X Fxaxax7xa = o5 -, f(x) is differentiable in (—1, 1)
=[1-x2|
= 2 _

(B)  Ais towin the first set at 6 — 1 4 Y= x4 1t

They play 7 games and A has to won the 7th and B

has to won 1 game (either his service game or the , )

opponents service game) (B) 0

A's service game : 1 3 5 \ > X

B's service game: 2 4 6 —1 1
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=1 -2 -1

H.Y

NN/

20 15

only two solution

—7/2) —n/2]

One solution in each case.

@ y=|x=1)° +|(x=2)7 + |x - 3] is non
differentiable at x = 3 only

14.

_ k 1 R 1
Z,2Z, . = cos(ném}'sm[“;m]

1 1 1
nn+0)n+2) 2[n(n+1) (n+10)(n+2)

- 5001 1 TR 1
COS[ Z(n(nn) (n+1)(n+Z)HHSIn[E;(n(nH)_(n+1)(n+2)J]

= cos =~ 11 +i sin E(l ———1——)
212 (k+1)k+2) 2\2 (k+T)(k+2)

-“mzz z=coslt-+|sm——=—L
. k'—)w --------- 4 ‘\/'— J"
PNID
13. C
o AN BY
Let A(k,0), B(2k, 0) C(0, c) and D(0, d)
y
=1
Equation of AC, +- k c

y
AN AP
Equation of BD, 2k + d

X 1 1
Then equatlon ofineOPis 5~ K y(g ——) =0

X 1 1 Xy
RANIRY L I Y SEARPIR AN | I
2k+y[c d)+ (k+d ] =0
(line passes through point of intersection of OP and AD)
It also passes through C(0, c).

C C
So (1—3)%(5—1) =0=A=1

3x
Then we get equation of CQ as —— oK

Yo
[

] 2k
it always passes through the point —3—:0 .

A(zy)

B(z,) ‘5' C(z,)

P(2)

- LetAD be the altitude which meets the circum-circle

at point ‘P’
Let O (origin) is circumcentre
OA=0P = |z,]* = |z]?

i 472 |\ ® . Z1=Z
Since AP L BC, arg» Zs-2,) 2 i.e Zs -2, is
purely imaginary

- - Zy

21—2 Z1"Z Z2. -2 —_—

to—— =0, =2 _ =0,

Z3=22 Z3Th Z3-2; 23 _Z2

z z
z
——1
Zy-2 z
=>4 - =0
23-2, 2 _2Z
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24—z +(z—z1)2223 3
Zy-2Z, 224(2, -23)

2,z (, 2,z 2,z -Z,2
= - [1+ 23):0,:>1+—-2—3=0,::>z=——2__3_

Z3-2, 7z, zz, z,
15.
A B Cc D R
+ change leave change +
+ leave leave leave +
+ change change leave +
+ leave change change +
1 2 1 111 1 13
i ity = =X —X—=X—X3 4+ —X—X —X— = ——
Required probability 3373737337 3%3%3 3

= 13 + 81 =94 Ans.

1 1
6. g=x+x figydt+x® [a(tiat
by - -1
9(x) =X (14 A) + B
1 1
where A= Jtodt, B= fa(t)at
-1 A

1 2B
A= j't[(1 + A2 +Bt3dt = z
-1

1
Similarly B = j[(1+ A)t2 +Bt®]dt
-1

:>B=(A+1)—§:>38=2(1+-2—5E—;]

4 10 15 10
=>A=— B= —=g(x)= —x*+—x°

11 1 11 11
1
J.(l‘;lx2 +1—qx3 +1§x2 —1—0—x3)dx

"'_![g(x)+g(_x)]dxz_1 T AT IT

1 1
_30 f2g 20
= :!'[g(x)-i-g(—x)]dx == :!.x dx ==

1
=11 J'[g(x) +g(-x)Jdx = 20
-1

17.

18.

19.

364

+H=4
> 2A+G2=27
= 2A+AH =27 (- G2= AH)
= 6A =27

9
> A= > and G2 = g— x4=18

s a,baretheroots of x2—9x+ 18 =0

.a=6,b=30ra=3b=6
~a=a+b=9 B =|a-b/=3

wore (1G5 ()6

=1+3+32+3%3+34+35=364 Ans.

tanx?+tanx—-a=0

- [tan X} and a are integral in nature = tanx is integer.
= equation reduces to tan?x + tan x—a =0

= tanx{tanx+1)=a

- ais product of consecutive integer

Here a =12, 20, 30, 42, 56, 72, 90

= a has 7 values.

yA

>
0] X

Centre (— Ja, - f)

given radius = ,/2 = g+ 2 =2n?

Now, replace —,fg — x (x < 0)
-f>y
Locus X2 +y2 =272 ; x <0

T 3w
= Be {E—Z_J (Only in 2™ and 3" quadrant)
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PHYSICS

20.

21,
22,

23.

24.

25.

26.

27.

28.

C
There is a need of potential difference for current to
flow.

Cc

D

(m,=1)8—(u,-1)6 =a
=>U,~u, =0/8

D

AB,D

R=100,X =8Q,X;=3Q,X=5Q

Z=4/(5 +(10)> =5J50Q

- R_ 2
P.F =cos ¢ = 75
(Ve ) co 100><1OO)< 10
Pav="> =" 55 575 =800 W
AB,C
vioo,
a =—=w0°R
n R ®
Cc

Centre of Mass is affected only by external forces.

B,C,D

AD

L= 2__ m, [, = 2 —Em
'“sin30° 7 ? sin37° 3

, , 10 2
Displacement. ofpoth:l1—12=4—?=§m

100,

2
Work done, W=F ([ —1) =50 x 3 = 3

W=%m(v2—u2) u=0

- . Fcos 30°
Initial acceleration = ———

. . Fcos37°
Final acceleration= ———

m
cos30°  J3x5 _ 543
cos37° 2«4 8
A->R;B->PS;C5R;D>PS
A->-Q,B->R,;C>P;D> S

Ratio =

29,
30.

31, 21,7

According to Biot-Savart law,

Iy qvsing
B=21" -
4n  r?

B 107 x0.2x4x10%x 3

109 x /109

=21uT

32. Ifring is displaced by an angle 8 along x direction
then
torque due tom agnetc fed ist, = pux B
=jABsin6= 7R?/Bsin 0
And torque due to spring force is T,
=K(2R sin0) x 2Rcosd
Both torque have the same sense so net torque is

=1, +1, = TR?Bsin0 + 4KR? cos0sin6
For 6 tobe smallsin®=6 and cos 6 =1

2

3
So 1= —(nR%B + 4KR?)0 or

o

_2AmiB+4K)
M
so it is SHM, hence time period is

T=2n ——-—3M -
2(4K + i B)

HereZ=x+yj+ olLj=x+j(y + oL)
for power factor tobeoney+ oL=0=y=-10

= —(nRAB+4KR?)p or o=

Here -6

. Impedance of box =5 -10 ],

@
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34. lettensionatAand Bbe T, and T, AP =x
Torque aboutA20 x + (60 x 1.1) = 2T, OTx27R
Torque about B 2T, =20 (2 - x) + (60 x 0.9)

. X e[0.5, 0.9] \
. g ,L 9 N 1 qz

4y 36 4mgy 2
35. ” 2 2 .___._i 3 __J___.q_z.
Tx2nReosb= o hz =0 = g7 T
‘ R 37. 20 «t cos nt cm/s
Side of square = R cos 45° = 2
RZ
Area of square = >
R? 0 7R2 R R2 R 38. 14.3 s, 0.45 m/s2
_RIxEx0+ = x(-o)x T+ 0. 1.5t + 0.7t = 27R = 10 «
XCOM - 2 2
2 7R R
tR*c+—(-0)+-—o¢
4 2 10
_ Ri2-m] o t=—C-143s
= A3n+2] 22
The centre of mass of the system is at a 2
_ R[2—7] a="E__0.45m/s?
distance of ;5 from the centre O towards the R
2[3n+2]
plate as shown in the figure.
CHEMISTRY
42. A
39. B
D D
N~/
DC = CD—B4e(DCH=CD), BB, C=C(
HyG ——CH, CHy——CH, H ©
O 9 ot 50 TV B—2%,D,CH-CD =0
C-OCH; _Z3V9er <|: -CHy op
CH;,
43, ACD
leo 44, Cc,D
o 45, AC
| 46. A
?""CH?. 47. AC
CHg
48. A-PRS;B-Q;C-Q;D-PR
40, D 49, A-PST;B-RQ;C-S;D-PS
41. A

- 50. 6504
<>=0+CHy =PPhy —><_>=CH,
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51.

52,

53.

Letthe m.mole of Fe,(SO,); and FeC,0, areaand g,

b m.mole respectively
m.e. of FeC,0, = m.e. of KMnO,

1
bx3=40x 7= (1)

(only FeC,0, can oxidise)

After reduction we will get 2a + b moles of Fe2* ion
which will oxidise by KMnQO,.

M.e. of Fe?* = M.e. KMnO,

1
(2a+b)x 1=60x 7= ...(i)

a:b=7:4 Ans.7 : 4

Min OH~ for PPt of A(OH),
[AZ][OH? =2x107"

[OH]=2x10"° 55,

BOH ——= B*+ OH~

2x107°
0.05

m.moles of B,SO, = 0.025
wt =0.025 x 132 = 3300 mg

K, = [B] = [B*]=0.05

Ca? 1 «
K = —_=
*"1-¢ 6 1-a
__1i,/(1)2+4><6x1 _ 141424 1
= as 12 12 3

N
03] =1x =M

.. 3x107
[Ag']=

1
3

Now 2Ag+Zn*2 __2¢= , 2Ag*+2Zn

_ 0059, 1
GIVGS E=—'1.56+ 2 (9)(10—8)2 "'—1144
V=-1144 mV
Ans. 1144

57.

=9x10°M 56.

6CN™ +Co*? ——[Co(CN)[* K, =10"°

6CN™ +Co"® —[Co(CN),]?  K: = x
[Co(CN), | + e~ ——[Co(CN), I

E°= ~0.84

Co® 16— 5Co® E°=1.82

from (i) & (ii)
[Co(CN), ] +Co™? ——[Co(CN), ]! + Co™
°=_1.82-0.84

19
K = 10
X
19
o= 0= 05010010
= x=10%4

Work = 6 x 104 x 10 x 8000
=48 x 108 J
Efficiency 30%

30
8x oo = 7
48 x 10° x 100 144 x 107 J

Heat of comb. = 1440 kJ/mole

moles of octane = x144x107 = 103

1
1440 x10°

mole
wt of octane = 103 x 114 gm
=1.14 x 105 gm

1.14x10° _1.14x10°
d 0.57

=2x105ml=2 x 102 [it
Fuel cost = 200 x 3 =600 Rs

volume of fuel =

Cr?(3d®) = 3 Unpaired e~

Ni*2 (3d8) = 2 unpaired e~

Cu*2 (3d% = 1 unpaired e~

Total unpairede™=3+2+1+1=7

OH OH
1H+

Molecular wt = C4,H,,0
144 +20 + 16 =180

@
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