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PART (A) : PHYSICS

ANSWER KEY
1. (B) 2. (D) 3. (D) 4. © 5. (A)
6. (A) 7. (D) 8. (B) 9. (D) 10. (C)
11. (D) 12. (B) 13. (©C) 14.  (B) 15. (D)
16. (D) 17. (B) 18. (A) 19. (B) 20. (B)
21. (15) 22.  (24) 23. (2 24.  (5) 25. (4
26. 4) 27.  (20) 28. (8) 29. () 30. (5
SOLUTIONS
1. (B)
From the graphs
A=9cm
T =3sec.

= V= & = 9 cm/sec = 3 cm/sec.
T 3

2. (D)
Combination of isobaric, isochoric & isothermal.

3. (D)
f =f[ ..... 0
; :f[ ..... (2)

f, v-v,cos6
L=

4
f, V-V,
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4, ©
C. =4uF
Charge in each branch = 18uC 6uF 3uF
6(9-V,)=18 (1) =
3(9-—VB):18 (2) ) 'I H
By equation (1) 3|pF 6uF
V,=6
V, =3
V, —V; =3wvolt
5. (A)
Force on each hemispherical shell due to other is
2
x TR? (By electrostatic pressure)
o
Let surface charge density of inner shell is o,
2
K (01 x4n (Z] J
Field at the surface of hemispherical shell is = =7
4e,
Force due top inner shell
Gl 2
= R
4e, X o9p
Net force on hemisphere =0
2 2
TR+ c,onR _0
S S

= o©,=-20

6. (A
E k =B, -+ E, =cB,

Also, [9 = k}
c

7. (D)
For maximum
AP = AR, +AR,
=0.1+0.2=0.3
R=R,+R,=9
~ R, =9+0.03
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For minimum
RR, 18
R,+R, 3+6

2Q

R =

1 1 1

-~ ~dR :——de—R—ngz

R _01 02
4 9 36

8. (B)
v, =100¢0s60°i +(100sin 60° —gt) j
V, =—100c0s60°i +(100sin 60° —gt)]

.V, =0

|

2 i 2
= —(100cos60°)" +(100sin60° —gt) =0
N —2500+(50J§)2 g’ ~100gt/3 = 0
— —25+75+t*—-104/3t=0
— t2-10/3t+50=0

 104/3++/300-200 10+/3+10
2

2

5345
100 100

60° 60°

9. (D)
Diffraction is obtained when the slit width is of the order of wavelength of light (or any
electromagnetic wave) used.
Here, wavelength of x-rays (1-100 A) << slit width (0.6 mm).
Therefore, no diffraction pattern will be observed.

10.  (C)

Viscous force = nAd—V
dy
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er.er

r1(27rdr)(ro)r
:.[o - h

o« R*  (h— thickness of oil film)

11. (D)
FBD of half part
2T =(100)x(2x0.5)0.2
T=10N
i(2R)B

T

12. (B)
1 half life of A = 2 half lives of B
3 half lives of A = 6 half lives of B

Ny =Ng (after 3 half lives of A)
NA NB

23~ 26

13. ©
a, =kt
2
= V?=kt4 = v? = kRt*

Average power — totalwork Ak 9

time  time  t
kRt*
L u ~ L kR
2 t 2
14. (B)
Let the Ky and K> : P1 and P are K.E. and momentum of o -particle and remaining
K1+ Kz2=5.5MeV v (D)
P, =P, N )

2K, x4m = 2K, x216m
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=K, =54K,

*. by equation (1)
5.5x54

S

=5.4 MeV

Kl
15. (D)

E-vi—Xj a—):/:—y — V = Xy + constant

—oV
——=-X = V =Xy+constant

For equipotential the equation is xy = constant.
Represents rectangular hyperbola.

16. (D)
A=x2
dop d 5 .
g =—=—(BX
induced dt dt( )
:ZBxd—X
dt
d—X:ZV
dt
8induced = ZBX(ZV)
=4Bva
Induced current =?—”d=? :ﬂ
ra ra r
\'
!
X X X X x
V="1x x x x X ;»a
Ia
\")
17. (B)
5L 1
n=— r,=—L
1 6 2 6
Mw’r, =5Mw’r,
G(SMZ)
ZT
5 5GM
ot = B
, 6GM
O =——7
L
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18.

19.

20.

6GM
o= L3
L3
Time period =27
6GM
f B
- CM -
- |_ .
(A)
G'=G
(G+R)S
A A
G+R+S
2
Or S:G—+G
R
(B)

From conservation of momentum

V'sin @ = vcos45°

vsind5®

veosd5°v

v'cosO =evsin45°
1)+(2) = tanG:%
= tane:\/§

.. 0=60°

(B)

We know that, A T = constant and the power radiated by a black body is proportional to T* i.e.

Poc T*, Hence Poc (2, )"

4 4
LT AT I =(
P, kmz 3h,4
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21 (15)
1$v = X |
Y"‘v‘v‘vl" Il lo v
20 g5y
L o - —I10v
Sv
II—M—
1 0
S 5y 50

From nodal analysis ’x =15v
22.  (24)

2F

= F, =3F=3Bil =3x4x2xL
=24N

23. (2

2 kg
5kg [——12IN

-
f=02x7x10=14N

Fof 2114, e

(M+m) 7
2 k
g >-{
f=ma
=2x1=2N
28, (5)
. dv Lidi . ]
u=—L|2:>E=T:|vL=|(v—VR)
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= 0.4(12 — 0.4><10) =3.2= ?Watt

X=5

25. (4
For observer note of B will not change due to zero relative motion.
Observed frequency of sound produced by A.
330-30

=660 =60Hz

No. of beats = 600 — 596 = 4

26 (4)
¢_1‘9_(_,m_*.
’] ‘x| s .)(1_

e TN T

{3 = -

X1=2=$:>d=2u=2><2=4a
u

d,=8cm & x2=%:§=4cm
noo2

27.  (20)
dy vya
1) =L ==
(n-1)f=77="
= as Y=108
— (=20B

28. (8)
Let W be the work function of metal. Then
hc
eV,=—-W (1
° 330x10°° @)
hc
— W (2
220x10°° ( )
Solving these two equations, we get
10°xhxc _ 10°x6.6x10** x3x10® 15

e(2V0)=

0= = =T =—Volt
110xex6 110x1.6x107 x6 8
29. (5)
H =9 _ KA(Ol 92)
t V4
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or Ho A
(
or H,=2H,
30. (%)

T= my R = constant

Angular impulse = tt

(o

30°
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PART (B) : CHEMISTRY

ANSWER KEY
3. (C) 32.  (C) 3. (A 34.  (B) 3. (A)
36. (C) 37. (D) 38. (B) 39.  (A) 40. (C)
41.  (B) 2. (A 43. (A 44.  (C) 45. (A)
46. (B) 47. (D) 48.  (B) 49. (D) 50. (D)
51.  (4) 52. (4) 53.  (25) 54.  (8) 55.  (21)
56, (2) 57.  (6) 58.  (2) 59.  (27) 60. (6)
SOLUTIONS
31.
32.
1
33. (A
@E—NHE — Ay CH,—NH,
O 1 Amine

Only 1" amine gives positive isocyanide test.
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34. (B)

@ HNO,/H,SO, @ H,/Pd @ NaNO,/HCl @

l'_,uLl\

Me_
Mc—[ =N—MgBr CN

@ @ « Me- MepBr

3. (A)
Cr‘Cr”HCr”‘ Cr.

(0.04M) (1M)

+3
_po 0089 [Crf),

E
cell — 3 [Cr+3]2

cell

:0—0.02Iogo'—04:—0 02lo g—
1 100

=0.028 V

36. (C)
Po - P Wsolute (mOI WL )
Ps (mOI Wi. )solute Wsolvent

854-8489  2x76
8489  (molwt)_ x100

(mol.wt.)_ =253

solute

mol. wt. of Sn=32xn
. 32xn=253
n=79=8

solvent

37. (D)
CaCO,(s) - CaO(s)+CO,(s)
28 1

Moles of Ca0 =—==
56 2

Moles of CaCO3 = X
100

moles of CaCO, = moles of CaO

x _1 = X =50gm
100 2
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38. (B)
“9Ch _k,—Ca it c, issmall.
dt 1+K,C,
1+K,C, =1 .. —0C, _ K,-C,
39. (A
1
CO,(g9) = CO(9) +§Oz(g)
t=0 1mole 0 0
a
=t, (1-0) o 5

o
K=2_
2
40. (C)
C—0 > C—0O > C—O0
Pure single Impure single Impure double
(2) ¥) (x)
41. (B)
O Br
N,H, 3 NBS s
OH-
Wolf o—halogenation
kishner

42.

CHO
CHO CHO
Odf?n OH -
lmole

Intramolecular aldol
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43. (A
2NO+0O,——>N,0,

Moles of NO = PV = 800x0.25
RT 760x0.0821x 220
Moles of O, = PV._ 000x0.1
RT 760x0.0821x220
Limiting reagent is O
Moles of N204 = Moles of O2
B 600x0.1
~ 760%0.0821x 220
600x0.1 y
760x0.0821x 220

=0.402gm

Mass of N2O4 =

4. (C)
[dH=n[c, dT

400 K

AH=10] °(C,,+R)dT
400K

AH =1oj (20 +10‘2T+8.314)dT
300K

AH =31814 )

45.  (A)
AH = Eaf —Eab
—60-40

AH =20 kJ mol™
Endothermic reaction

46. (B)
s
. & o] '—."NE+
e o -
& O O ':'_" CI

Rock salt structure
If all the atoms touching one face plane are removed then

No. of Na* left =8><%+1=3
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No. of CI left :5x%+4x%:3

Hence formula is NaCl
Also since equal number of cations and anions are missing defect is schottky defect.

47. (D)
Bond order of O, =1.5
Bond order of O, =2

Bond order of O; =2.5

48. (B)
Conceptual
49. (D)
Conceptual
50. (D)

NH, —CH, —CH, —NH—CH, —CH, — NH,

51, (4)

Cl
2 4 * Cl
1
/\S’CES cl, /hv C'V\C(l) )\C(z) &K(s)
— + +

52.
0 )y o O
1) O,
[ - » | + + v)l\ + CH;
(2) Za/H,0 0 I
d:? | (2) (3)
0
(1) (4)
53.  (25)
+4 -1 0
2Cl0, + 5H,0, —— 0, + 2CI°
5e 2e
54,  (8)
Conceptual

CENTERS: MUMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DUBAI/ DHULE # 14



..
pAc E AITS — 6 (Main) : Chemistry _ Shift - 2

55. (21)
x=15
y=6
X+y=15+6=21

56. (2
Mg;N, +6H,0——>2NH, +3Mg(OH),
(x)
LiH +H,0——H, +LiOH
v)

X y=241-141=2
2 772

57. (6)
Such, Cyanide, Amide, Ketone, Ester, Alcohol, Carboxylic acid group present.

58, (2)
RH, +Ca** ——>RCa+2H"
1 L of H20 has 20 x 0.5 M = 10 Millimol H*
Moles of Ca** =5 millimoles

-3
S107 105 40 200 = 2x10?
1000
59.  (27)
A(9)=3B(g); K,
At equilibrium l1-a 3a
3 2
K, (Ba)” P 2
b (1-a) (1+2a)
P(9)=2Q(9)+R(9): K,,
At equilibrium l1-a 20 o
33a3p2
Ko X (1—a)(1+20c)
K, 4 40P’
(1—0L)(1+20c)2
X =27
60. (6)
W Ixt  0.838

n= ; ———xn
M 96500 184
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_ 40x60x1.0
96500
= nN=6
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PART (C) : MATHEMATICS

ANSWER KEY
61. (D) 62. (A) 63. (C) 64. (C) 65. (D)
66. (B) 67. (B) 68. (B) 69. (D) 70.  (A)
71.  (C) 72. (A 73.  (B) 74 (A) 75.  (A)
76. (D) 77.  (B) 78. (B) 79. (C) 80. (A)
8l.  (315) 82.  (240) 83.  (2355) 84.  (45) 85. (3)
86. (1) 87. (5) 88. (0) 89.  (60) 90.  (4)
SOLUTIONS
61. (D)
Giventhat, |z—-2+1|<2 ...(1)
|z=2+i|z||z|-|2-i]|
= |z-2+i|2||z|-5] ...(ii)

From Egs. (i) and (ii), we have
lz|-BI|<|z—2+i|<2

= |z|-5l<2

= -2<z|-B|2

= J5-2<z|<6+2

62. (A
As the two ellipse intersect in four distinct points, a > 1.

y.
2”1[ 1 2
-1
—a
Thus, b>-5b+7>1
— (b=2)(b-3)>0

= b<2o0rb>3
Henceb ¢ (2, 3).
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63. (C)
p q ~pvq | ~pPA~(q | ~(pvg) A
(~pr~0q)
T T T F F
T |F |F F F
F T [T F F
F F T T T

Thus, the resulting statement is neither tautology nor contradiction.

64. (C)
1+ h(x)

f (h(X)) = Inm

L4 x3 +3x
3x*+1
~ x® +3x
3x?+1
1+ x)* 1+ x\
=1In
1-x)3 1-x
(

=3In(1+—xj=3f(x)
1-x

=1In

=1In

65. (D)
We have, q<>(~ pv~Q)

=q<>~(pAQ)
=[q >~ (pPADIA[-(pAra) —d]
=[~av~(pAIrl(pAg)vd]
=[gA(pAd)Irq
= (pAQ)~q
=(~pv~aAq
=(~pArg)v(~arg)=(~pad]

66. (B)
As we know that,

0, x*<«1

limx*" =1 , x*=1

n—oo

o , x*>1
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o , -l<x<l1
=<1 Xx=z1
o , Xx<-lorx>1

2n
h(x)="mw
n—eo X7 +1

M , ~1<x<1
0+1
_Jte+et)
1+1
£ (x)+ 9
—X | x<-lorx>1
1
1+
X
g(x) : -l<x<1
0+
2
f(x) , X<-lorx>1

Hence, h(x) = f(x) when xe R—[-11].

67. (B)
The tree diagram with respective probabilities

5/9_~odd (O)
2/3 H<
Even (E)
1/3 3/5_-odd (O)
I <
Even (E)

The probability of selecting an even number form the numbers 1 through 9isg, since there are four

even
Numbers out of the 9 numbers. Whereas the probability of selecting an even number from the

.2
numbers 1 through 5|sg, since there are two even numbers out of the 5 numbers.

4 1 2 58
—t X — = —
9 3 5 135

Hence, p=P(E) = %x
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68. (B)

Let g(x) =sin x +cos x=v/2sin (x+%j
= g(X)e[l,\/?]vXe[o,ﬂ
f(0=tan(g() < E tan™ ﬁ}
so,b=%,a=tanfl\/§

tan(a—b) = tan (tan1 2 — %j

21 21
C1+42x1 V241
1
T3+242 =(-22)
69. (D)

J3'sec x + cosec x + 2(tan X — cot X) = 0

J3 1 +2(smx_cosx]:0

T .
COSX sInXx COSX SInX

J3sin x + cos x sin? X —cos? x
- +2 - =0
Sin X - COS X sin X - coS X

ZCOS(X—ZJ—ZCOS 2X

= . =0
Sin X - C0S X
T
= cos(x—g):coﬂx
= X—%:ZWZiZX
7 Smox 7
= X:__1__!_1_
3 9 9 9
So, sum :——,—5—7[ 1,7—7[:0
9 9 9
70. (A)

Slope of tangent = 2
The tangents will be

y=2X+/9%x4—4

= 2x—y=+4/2
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X Y _q

22 42

X y
nd —+——+=1
2\2 42
So, point of contact are

A

(i i) and (_—9 —ij
2J2'\2) 22" V2

| 7
ie.@b)and (c,d) = |a+d|—(mJ
1. (C)

Sh=Cop+3C1+5C+7C3+... +(2n +1)Ch
=(Co+C1+Co+Cs+... +Cn) +2(C1+2C2 +3C3+ ... + nCh)

:2”+2{n+n(n—l)+W+...+n}

=2" +2n[l+(n—1)+W+...+l}

=2"+2n(1+ )™
=2"+n-(2"=(n+1)-2"

So =10(2% =5(21%) =210.30.5¢
On comparing, we get

a=10,b=0
Andc=1
Now, abc=0,a+c=11,
A+b+c=11,ab+bc+ca=10

72. (A
Let f(X) =A+Bx+cx?+Dx3+............
X (L+sinx)® cosx
ie.={1 In(1+x) 2
x> (1+x)° 0
=A+Bx+cx>+Dx3+ ...
Differentiating both sides w.r.t. X, we get

H 3
1 (1+sinx)® cosx X 3(1+S|n1X) COSX COSX

0 Inl+x) 2 |+|1 = 2

» 1 , 0 1+X
X (1+x) % 2(1+X) 0

X (1+sinx)® —sinx
+/1  In(l+x) 0
x> (1+x)° 0
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=0+B+2Cx+3DxX%+ ..cocun.....
Putting x = 0, then, we get
111 10311010
B=0 0 2/+]2 1 2(+|]1 0 O
010 (020010
= B=(0-2)-(0-2)-0=0
Coefficient of x in f(x) =0

73. (B)
Let X1, X2, X3, X4, ....uo.... X30 be actual weights of 30 fishes
Andy1, Y2, Y3, Y4, cooonen y30 be the weights of fishes taken from misaligned increasing scale.
Then,yi=xi+2,1=1,2,3,4, ............ , 30

= Y=X+2and o, =0,
[.. standard deviation is independent of change of origin]
= 30=X+2ando, =2

= X=28ando, =2

74.  (A)
y =xtouchesy=x?+bx +cat (1, 1)
l1=1+b+c= b+c=0 ...(1)
dy
And d_x:2X+b|(“) =2+b=1
[.. slope of y = x is (i)] ...(11)
On solving Egs. (i) and (ii), we get
b=-1,c=1

75. (A
Given, 1 Esx—sy] _5f (x);3f (y)

f(Sx—3yJ:5f(x)—3f(y)

5-3 5-3

Which satisfies section formula for abscissa on LHS and ordinate on RHS. Hence, f(x) must be the
linear function (as only straight line satisfies such section formula)

So, f(x)=ax+Db
But f(0)=3orax0+b=3=b=3and f'(0)=2ora=2
Thus, f(x)=2x+3

Period of sin(f(x)) = Period of sin(2x+3)= |27ﬂ| =r
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76. (D)
Let C(h, k) be the centre and r is the radius of the given circle.
Since, it touches y = x at P, then we have
k—h
J2
As it makes an intercept 62 on the line x + y=0i.e.y=-—x, we have
SQ=642,RS=3J2andCS=r
CR?=r>-18
2
= (ﬂ] =r’>-18
V2
(k+h)®>  (k—h)? B
2 2

_ ...()

18

[from Eq. (i)]
= %(4kh) +18=0

= 2kh+18=0
- kh=-9 ...(ii)
1
Q
Y==XS
O 42 P Ny=x
|[k+h|
Also, CR = =0OP =42
NG
= |k+hl=(4V2)(¥2)=8
= k+h=18 ...(1i1)
2
and then r? :@HS:SO

Also, since the given circle contains the point (- 10, 2) in its interior.
So, (h + 10)% + (k — 2)2 < 50 ...(iv)
From Egs. (ii) and (iii), we get
(h,k)=(=9,1)or(9,-1)
Since, (h, k) = (- 9, 1) only, satisfies Eq. (iv), then the required equation of the circle is
(x+9)*+ (y—1)’=50
= X2+y?+18x-2y+32=0
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7.  (B)
Given equation can be written as

sin!| cos 2x* +10|x|+ 4
x* +5|x|+3
— cot| cot™ 2-18)y| +Z
9|x| 2
T o 2(x* +5|x|+3
= =-—cos™|cos| —————
2 x* +5|x|+3

=cot {cot‘l [i - ZH +Z
9|x| 2

2 2
-2+ — _
X’ +5[x|+3  9|x|
= X' —4[x+3=0
= (x-1(x|-3)=0
= |x=13
= x=x1+£3
. Product=9
78.  (B)

D*(x) = lim fz(x+h;— f2(x)
:LingKf(x+hr)]_f(X)J(f(x+h)+f(x))}
=Ihirrgf(x+hz_f(x)(f(x+0)+f(x))

=21 (x)- f'(x)
. D*(xlog, x) =2xlog, x(1+log, x)
= D*(x)|_,

=2xexlog, e(1+log, e)

=4e

79. ()
Given, €™ ™™™ 142 =0 ...(0)
Let u=e""" = ue[le]
(|sinx|e[0,1]..u e’ e'])

From Eq. (i), u +1+4/1 =0
u

= u+ioap ...(i)
u
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Let, f(u):u+1
u

2_
S =12 =YTsovuepmel
u u

2 =

f(u) is increasing function for u e[1,€]
Now, 1<u<e
= f@Q<fu)<f(e)
[inequality remains unchanged because f is increasing function]

= 1+}£ f(u)£e+1
1 e

2
o o< <&H [from Eq. (ii)]
e
2
= _—12/129 1
2 —4e
2
4e
2
= Ae —L-e ,_—1
4e 2
80. (A)
We have,

0-°C,+1-°C,+2-°C, +...+10-°C,
®C, +1°C, +C, +...+ °C,,

10 10
dr-fc, 10-)°C,
_ r=0 _ r=0

X =

_ir‘locr 210
r=0
10
=% °C, +°C,+°C, +...+ °C,)
:£x29:5
1 » 1 > 5 10
Now, —X fx? =—=>"r?-°C,
N 273

1 e 2 10,
:FZ(r —-r+r)*c,

r=0

1 10 10
= ﬁ{z rr-0*c,+> r- 1°Cr}

r=0 r=0

=2—}0[90~(8C0 +°C,+°%C, +...+ °C,) +10(°C, + °C, +...+ °C,)]

=%[90x28 +10x2°)
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8
~10x2 (9+2):5_25

- 210

Var (X) =X £ (7 = 22— (6 =

81. (315)
The different possibilities of answering are as shown below

A(6) B(5) Number of ways
3 5 °C,x °C, =100

4 3 °C, x°C, =150
5 2 ’C,x °C, =60
6 1

°C,x°C, =5

Sum = 100 + 150 + 60
+5=315

82.  (240)
When a ball is dropped from the height of 48 m, the covered distance = 48 m.

The covered distance in first bounce = %x 48m

The covered distance in second bounce = %x[%x%j m

2
The covered distance in second bounce :%x@j x48m

Thus, process is being infinitely.
Total distance

;48+2K§)48+@Z.48+(§)348+...4

2
=48+2><48><g 1+Z+E+ Z +...0
3 3 3 \3

=48+ 64 x 5
1-%
3
( s, =2, forGPj
1-r

=48+64x%=48+64x3

3
=48+192=240m
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83.  (2355)

6!
al fIAl
Where «, 3,7 are non-negative integers such that ¢+ S+y =6 and S+2y=4.
Possible values of «, 3,y are shown as

(1-3x+2x%) =%

1% (=3%)7 - (2%2Y

oIN| A~
N R, | O

Alw(N|R

Coefficient of x* in (1 —3x + 2x?)%is
6!
al Bly!
6!
~ 14101
6
3'2'1'
6! 2
201 (=32
=1215+ 1080 + 60 = 2355

1 (-3

I (-3)"-(2)°
T (-3)-(2)

84.  (45)
Given, |a| = [b| = |2¢| =
a-(b+c)=a-b+c-a=0
b-(c+a)=b-c+a-b=0
c-(@a+b)=c-a+b-c=0
So, 2(a-b+b-c+c-a)=0
[on adding Egs. (i), (ii) and (iii)]
Now, |a+b+cf=a’+b’+c*+2(a-b+b-c+c-a)

= (9)+(9)+(%)+0
_8
4
9
=10 a+b+c|:10><§=45
85. (3

a-(bxc) [abc]
[abc] [abc]

a-p=
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_b-(bxc) O
[abc] [abc]
_b-(cxa) (bxc)-a
~ [abc]  [abc]
_a-(bxc) [abc]
~ [abc] [abc]
_c (c><a)
[abc]
_Cc-(axb) (axbh)-c
~ [abc]  [abc]
_[abc]
~[abc]
. Given expression is equal to
1+0+1+0+1+0=3

=land c-r=0

86. (1)
Let | :Ii’/tanxdx ...(4)
Let tan x = t

= sec? x dx = 3t2dt
= (1 + tan? x) dx = 3t?dt
3t?
1+t

3t?
! :I1+t6 dt

[from Eq. (i)]

= dx= dt

6

Lett?=u = tdt:%du

IZJ;(HU jdu
:_1{3 u+1 3(u2u—+ul+1ﬂdu

:_—1In|u+1|+§J'2u;ldu
2 27u"-u+1

=_—1In|u+1|+1.[22u—+1du
2 49u°-u+l

2 du
4Iu2—u+1

:_—1In|u+1|+lln|u2 ~u +1|+§'|.—du
2 4 3

4 1
4 2
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87.

88.

Where, u = (tan x)?®

= /‘t=1 3
2 2

/7,2+,u2 =1

(5)

An equation of normal to the hyperbola
X2 y2

Z—T=1 at (2 seco, tand) is

2xsecd+ycotd=5 ...(1)

. 5
Its intercepts on the axes are and
2co0s6 cotd

The intercepts are positive and equal 0 < & <%and >

= sing=io0-~
2 6
From, Eq. (i) 2xcos%+ ycot%:5
= 3+J§y:5
2

- ey

2
This will touch the ellipse —2+Z—2 =1,
a

5 2
If (—J =a’m’ +b? =a® +b?

N

= g(a2+b2):5

0)
Let coordinates of P be [ctl, tEJ
1

And that of Q be [Ct21t£j’

2

Where, t1t, > 0

, respectively.

5

Zcosezcoté?
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An equation of line PQ is

c_c
y_£=g(x_ctl)
t ct,—ct
c 1
S o2 (x—ct
yt1 tlt2( )
YA
2
Q
P
0 ~_

This line meets the X-axis at P’(c(t1 + t2), 0) and Y-axis at
ofoc[2:t
tl tZ
2
Now, PP'=c,[t? +[ ]
1

1 2
And QQ'=c t§+£—j
[

r—'-||_\

= PPP-QQ’=0

89.  (60)

|
1(2) 3(4) 5(6) 7(8) 9 positions four odd digits 3, 3, 5, 5 occupy four even positions % =6 ways

I
Rest five digits 2, 2, 8, 8, 8 can occupy rest positions is 25|—3| =6 ways

Required number of numbers

=6x10=60
90. 4)
We are given that
at’ _
— = =t =ut
at22 lu tl lu 2

Then, h=aut? k =a(ut, +t,)
Eliminating t, we get
k? =a’(u+1)°t; =a’(u+1)?
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