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1. (30) u = 0, Say acceleration is a
Forts 10 = %at2

For 2ts 10 + x = ;a(2t)2

10+x 4
10 1
x=30m
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2. (b)A? =6.241—-6.230=0.011 cm

Al = Lalb

0.011 = 6.230 X 1.4 x 1075( — 27)

_0.011x 10°

=27 = 230x14

~ 153.11 nearest is 152.7°C.

o\

(SH=}

Mo | &
fO,

KQq
%)

Net force on g = 2 Fcos 6

F =

2KQgx

42 3/2
2409
(x +4)

Fnet =

For maximum F.

dFpet
dx 0
d
we get x = Nz

. n Cq _ 1.5x1010
4, (d) sini,=—L===
(d) ¢ ng Cr 2x1010
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.3
sinic = 7

3
. _ . _1 _
ic = sin ( 4)

for TIR 6 > i,

0 > sin~! (E)

4
5 (a)
Say for D, Atomic No = Z
Mass Number = A
A=182—-4—-4=174
Z=74-2+1-2=71

6. (d) For maximum KE we will take

higher frequency (f g Hz)

2T
Kmax = hf— ¢
9% 10'% x 4.14 x 10715
= —2.50
27

3.43eV nearest is 3.42eV

7. (d) In t; time energy becomes half so charge will become % time

_t_l Qo
= e RC = —
q QO \/7

and q = Qoe_rtl_t =B (%)6

8 V2.
t2:6t1
t, 1
t, 6
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(3) Isobaric
(1) Isothermal
5(2) Adiabatic

Vi

Area under curve is work

v,

1

W, < W, < Ws

9. (b)

1A O

Bat0 = 220!
2Tr

2X4mx 10771

— —4
max 102 o X10TT

I = 30 A in opp. direction
10. (b)

21
— 3/2

VGM

T, 3/2

-(9)" -6
T, \r, \3
T, = T,3+v/3 = 21+/3 hours

=~ 36 hours

11. (c) Range d = V2Rh

d2:2d1

J2Rh,; = 2,/2Rh;
h2 = 4' h1 = 500 m

Ah=500m—125m=375m
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13. (c)

No of moles of H, = 8 moles
No of moles of 0, = 4 moles

Total moles = 12 moles
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At STP 1 mole occupy = 22.4¢ = 22.4 x 103 cm?3

12 moles will occupy = 12 x 22.4 x 103 cm3

~ 26.8 X 10* cm3
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14. (c) Electric field can change speed and kinetic energy but magnetic field cannot change speed AKE. Because
magnetic force is always L to velocity.

15. (d) For 4 kg block

4g—T=4a

For 40 kg block

T — 40 g x 0.02 = 40a

Adding both eq.

40 — 8 = 44a
32 8
A= T s

16. (d) Work done by gravity = Kg — K5 mgy, = Kg — 0 Kg = mgy,

17. (c)
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_38
)
18. (d)
E, = ov_ 6
X7 ox X
At (1,0,3)
E=—6V/mi
19. (a)
E E
wW—] F~w—g 2E
T r I =
L 2r+2
20
i " E
r/2
__% F———AN“——
B =
yyvy 2Q
: E 2E
2:r =
> + 4
L =1
2r+2=r+4

2r—r=20>=r =20

20. (b)
u?sin 26 u?
R = — " Rypay = — = 100
u? 100
HmaX:2—g=T:50m
21. (180)

Measured diameter = MSR + VSR x VC
=17+0.01x5

=175
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Corrected = Measured - Error
= 1.75 — (—0.05)

= 1.80 cm

=180 x 1072 cm

180

22. (20) Speed after falling through height h

Should be equal to terminal velocity

2r?(d-p)g
J2gh = 5

n
21078(10000 — 1000) x 10

J2gh = =

8h=79 10-5
_2X10_89><104_20
) 10-5

2x10xh =400
h=20m

23. (104) For first resonance

{’+—?\
1 9—4

e=21—-20=1cm

For third resonance

5A
{’3+e=Z=105cm:{’3=104cm
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24. (8)
2000 Q
Vi
AAAAA AAAAL
.I'A'A'A'A' MW ZH b Q) é (')' (‘)h
500Q 6000 =
||| 1
| 1 2 %
|'| I 20V
20
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V1:IX400=mX400
=8V
25. (14)
P
-
— 1Ef
— +
o i v}
Vi— 14
— 1+
— +

Work done by Electric field = K¢ — K;

1
2

1
—mv? — Emuz =-1.6-10"1x%x 0.4
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1
59 x 10731 (vZ —u?) = —0.64 x 10~ 1°

2 % 0.64 x 1012
9

U —p? =

128
172 = (36 — T) X 1010

4
V=X 10° m/s

x =14

26. (8) Displacement Current = Conduction Current

_dq
T dt
I_eoAdV
d7 g at

de 8.85%x 10712 x 4 x 1073 x 10°

4425 % 106

= 8 mm

X=8

27. (8)
28. (20)

T1/2 =5 year

1 No of half lives
N=No 3)
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Time = 4 half lives = 20 years

29. (600)

AD

3x107°x1x107?
B 5x 1072

=60x10"8=600x%x10""m

= 600 nm

30. (5) If Current is in phase with emf then the frequency of source = 1L = (Resonant frequency)

2my/LC
1

Zn\/% X103 x2x 1074

1
=—X+v10x 1000 = 500 Hz
21
31. (b) Reported answer should not be more precise than least precise term in calculations, so there should be three
significant figures in reported answer.
32. (b) For 2 s, number of radial nodes = 2 — 0 — 1 = 1 and value of 2 is always positive.
33.(b)

P i
@ 5]
H/(Ij“--.H H/P|I\"H H.--"EIB\H
H H H

All are tetrahedral and each have 10 electrons.

34. (a) PCl; = 5 mole

Ar = 4 mole
9x0.82x610

PTotal = T = 4.5 atm
5x%x4.5 _

4x45
PCls — 9 =2.5Ppr = 9 =2

PCl; = PCl; + Cl,
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25—-P P P
Pyl =25—P+P+P+Py =6
P=15

_ 1.5x 1.5 _

b - 2.25

35. (d) Data insufficient.
36. (a) lonisation energy = N > O.
In oxygen atom, 2 of the 42p electrons must occupy the same 2p orbital resulting in an increased electron

electron-repulsion.
37. (a)

Siderite —FeCO5
Malachite —CuCO; - Cu(OH),
Calamine —ZnCO4

Sphalerite - ZnS

38. (¢)
_H H_ a
o o ] "
H” ™S & SHr--.. H-ON#
H\O] u\O/H‘ ---- H---Q0~ §O
39. (a)

Baking soda - NaHCO;
Washing soda — Na,CO3 - 10H,0
Caustic soda - NaOH
40. (c)

]

F— ?1%
F
Steric no. = 5(sp? d), lone pair = 2
Bent T shape.

41. (d) Na, B, 0, gives H;BO5; and NaOH (strong base) in water.
42. (d)

250, + O, + 2H,O — 2H,S0O, (;ACld 1‘ain)
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43. (d)

AN

H.CO

Is most stable carbocation

&
44. (¢) CH3CH — CHj; is formed in the above reaction

45. (c)
Br
I
CH-CH, COOH
KMnO,
—_—
(4)
Optically Active
| AgNO, . .
Yellow ppt of AgBr
A
CH, — CH, COOH
KMnO,
s
Br Br
46. (d)
R, N, - Alc,
Anhydrous AICI,
+ CH, -Cl >
47. (a)
CH,-C 0 9
— |
DGR o C - OH
OH OH
ethylene glycol Terephthalic acid
O O
1 ]
(OHEC HECOC—@— C )

n
Dacron

48. (c¢) Primary structure of protein is unaffected by physical 'or' chemical changes.

49. (a) Antiseptic Dettol is mixture of chloroxylenol and terpineol.
50. (b)
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BaCl, +SO2” — BaSO, + —#¥4 ,50, T

white burning sulphur like smell
51. (29)
_ nRT _ 0.90 x 0.82 x 300 x 760 2991
P 18 x 32 -
52. (195) N,0 moles = 221
44 20

1
AH = nC,AT = — x 100(—40) = —200

AU =qp+w
W = _PCXt. AV

o (6775-217.1)
=— x 101.
1000 ]

w=+5]
AU = —-200+5=-195]

53. (3)

ATb = lem
ATf = lem
4 Kyl5
4 Ke45

54. (7)
H,(g) + Cu?*(ag.) - 2H*(aq. ) + Cu(s)

0.31 = 0.34 0'061 L
31 =0. > Og[Cu2+]

[Cu?*] =10""M

x=7

55. (216)

K = Ae—Ea/RT — (65 X 1012 S—l)e—26000 K/T

Ea
8.314

= 26000

Ea = 216.164 kJ/mol.

11

56. (6) Mn?t - t, g111eg

.usz\/?E
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57. (5)

CoCl; - xNH5; + AgNO; — AgCl
2 mol
[Co(NH3)sCI]Cl, + AgNO; — AgCl
2 mol
x=5

58. (1)
CH, - CH, -CH,CH, - OH

*
CH, —CH—CH, ~CH
Ol (5
CH, — CH—- CH, —OH
CH,
|
CH, - € ~CH;
OH

Out of which only two are chiral

59. (8)

HO KCr0, CHMgBr HO.
H‘}O CH
(k]

60. (4s)
O O
(i) o
(11) Heat
61. (a)

x*+x24+1=0

> x2+x+1D)E2P-x+1)=0
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= x = 4w, 2®w? where ® = 1%/ and imaginary.
So (X1011 +(X2022 _(X3033 =14+1-1=1

62. (c)

(0,1+\/§)

LR T e I e

Sum of its all elements = —7.
5 12 22 35
64. (c) S = l+o+g+5+5+

N 1 5 12 22
e R o S E
6 6 62 63 6%

on subtraction
SR [N L S
6 6 6 6 6

55—1+4+7+10+13+
36~ 62 63 6% 65

on subtraction

255—1+3+ 3 + 3 + _8
36 76 62 63 "5
o 288
125
. (x*-1)sin?mx _ . sin(A1-0MN\? 2 _
65. (d) limyy S iy, (SO0 2
66. ()
5n; + 3n
£ — -3 n—1 -5 np,—1 + ( _#)
() =(x=3) (x—5) (ny +np) (x n; +n,

Option (3) is incorrect since

f0rn1 = 3,n2 =5

f'(x) = 8(x — 3)2(x — 5)* (x - %)
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30

minima at x = >
67. (d) f() = (1+f, f(©dt)x— [ tht)dt
f(x) = Ax — B

A=1+[,f()dt=1+ [, (At—B)dt

= A=2(1-B)

Also B = foltf(t)dt = fol (At? — Bt)dt

From (2), (3)

A_18 B 4
13’7 13

sof(6) =8

68. ()

LHS = [ (V2x— V2x—x2)dx =2
RHS = [3 (1-yT=y2-L)dy+ J (2-%)dy +1

5 TC
| +2—=
3 4

So,1=1-%= [, (1={1—y2)dy

d 2e¥
69. (c) 1+§2 +——xdx =0

on integration

tan"ly + 2tan™1 X

wy(0) =0

=C

so, C = g = tan"ly + 2tan"leX = %

from eq.(i), (%)FO =-1

argy(Inv/3) = — %

6 [y’(O) +(y(Inv3)?] =6 [—1 + %] =—4
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70. (d) Lines making angle E withy = 3x + 5

have slope —2&1/2.

Which are perpendicular to each-other so, A, S, Bare collinear for all a > 0.

oe

71. (d)
72. (b) (2, -1, —3) satisfy the given plane.

S02p+q=8

Also given line is perpendicular to normal planeso 3p+2q—1=10
=>p=15q9g=-22

Eq. of plane 15x — 22y +z—-5=10

its distance from origin = \/%10 = \/%

73. ()AB=x—2y+1=0
AC=2x—-y—1=0

So A(1,1)

Altitude fromBisBH =x+ 2y — 7 = 0 = B(3,2)
Altitude from CisCH = 2x+y—7 =0 = C(2,3)
Centroid of A ABC = E(2,2)0E = 2+/2

74. (b) Image of P(1,2,1) inx + 2y + 2z — 16 = 0 is given by Q(4,8,7)

xy z+1
Eqg.of planeT=14 8 6 [=0
11 2

= 2x—z =1s0B(1,2,1) lies on it.
75. (a)

ABIACifi=22_-15,p=1
2 -6 2

d, b, ¢ are non-collinear for @ = 2 (smallest positive integer)
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Mid-point of BC = M (g 0, 3)

AM =

| O
+
U=
o
+

O
I

aE

[\

76. (a) Total no. of relations = 22%2 = 16

Fav. relation = ¢, {(x, )}, {(y, N} {x ) (¥, )}
{=x), 1.9, ®%y),x}

Prob. = —

77. (a) Mean = 13

9+49+144+a’+(43-a)?
5

—13%2€eN

Variance =

2a2 —a+1
5

= 2a? —a+ 1 — 5n = 0 must have solution as
natural numbers

its D = 40n — 7 always has 3 at unit place

= D can't be perfect square

So, a can't be integer.

78. (d)

h
PT = —=AB
V3

AB

h—20=‘/§

h = 3(h - 20)

h =30

0y 30°

20

60°
P T
79.(c) Pvg=(~rvVvp)
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=~(PVvVQV(~rvp)

=S(~pA~qQV(pV~r)

[~pVpP)A(~qVp)V~r
=[~qVp)V~r
Its negationis ~p AqATr

_ (1+8)"-8n-1 _

80. (C) « —

NC, + "C38+ "C,8% + -

B= "C,+ "C35+ "Cu5%2+ .

dxb+|b?¢—=5b=0
Itgive58:§(10i+ 3] + 2k)
s03d-¢ =10

-

But it does not satisfy @ + b x ¢ = 0.

82. (14)

dy 2x _ 1
ax T YT e
3 1 e?* +1

y_(x—l)z 2e2x
3 _e6+1

a+f =14

83. (2223) For series of common terms
a=9d=12,n=19

19
S19=— [2(9) + 18(12)] = 2223
84. (4)

sin?x+sinx—1=0

_ —1++5
Sinx = ——— = +ve
2
Only 4 roots
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85. (12) given ma? — wab = 30m and mab — mb? = 18m on subtracting, we get (a — b)? = a? — 2ab + b? = 12

86. (4) Let h(x) = f(x)g'(x) — 5 roots
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-« f(x) is even =
€)= G)-(-H-16)-
g(x) iseven = gG) = g(—%) =0

g’ (x) = 0 has minimum one root

h'(x) has at last 4 roots

15-2r

87. (5) Tppy = (—1)F- 15C, - 2357 Tx 5

m = 15C;(2°

n=-1

somn? = 15Cg2°

88. (1086) Let the number is abcd, where a,b,c are divisible by d.
No. of such numbers

d=1,

9x10x 10 =900

d=2
4x5x%x5=100
d=3
3X4xX4=48
d=14

2X3x3=181%x2x%x2=4

d=6,7894x4=16

1086
89. (1)
_[0 =0, 2:[—0(2 0 |- _.2
M_[a 0]'M 0 —a? ol
N=M2+M*+ - +MB =[-a? +a* —a® + ]I

2 (1—(—0(2)49) a1

=—a
1+a?

[—M2=(1+a?)I

(I-M?»N=—-a?@®+1) = -2
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90. (18)

f(g(x) = 8x? — 2x

g(f(x) =4x? + 6x+ 1
So,g(x) =2x—1g(2)=3
&f(x) =2x%+3x+1
f(2)=8+6+1=15

Ans. 18
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