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1. (d)
p2 h?
- 2m - 2 mA2

(6.62 x 10734)? 1

= X \%
2x91x 1031 x (75x 10-12)2 " 1.6 x 10-19©

Alternate method

A 150
Y
/150
> 75x10"12 = |[—
v

V—80kV
3

80
Energy = ?keV =~ 25keV

2. (d)

dr = (pdN)x

F
=u(—5x2 xdx)
b e 2w x o)

R
r=j dr
o

E E X
7= () )

4. ()
5 ()
6. (a)

60 602

/TN

Rper = 411
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7. (d)
W = Fscos @

=m(g+%)x[%x%xt2]

8. (a) For maxima,

dsin@ = ni
dé .
A= o (> sin@ = 6 when 8 is small )

2500
- n

nm

Take n = 4,5 for A = 625 nm and 500 nm.

9. (a) Area « m( Range )? o« v*

=)
A, \2
10. (a)
128Kkg  64(2 kg)

m3 10 cm3

64(2 k
o 02K | g4
10°(50 cm)?3
_64><50><50><50>< 2kg (2kg)
"~ 100 x 100 x 100 ~ (50 cm)3 (50 cm?3)

4

11. (d) Work done by external agent = Uy — U;
= 2MB

A _ KA en
2@~ 7 -

L9t

13. (€) Cnet = G+ G2 + G5

kAED_k (A)En+k (A)Eﬁ_l_k (A)ED
d  \3/4a *\3/a 3\3)4a
Ky +ko+ky

12
14. (d)
Qi +q2+Q3=Q

Q4 Q: Q3

4mwa’  4mb?  4mc?
Subs. Q4,Q5,Q3 in (1)

k = Q
4m(a? + b2 + c2)

k k k
Q1+ Q2+ Q3
a b C

vV =
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T, T3 T,
T, T, T;

2
= T2T3:T1T4and%:T4
2

Solve for T, and Ts;.

GM;

15 1
-“mv-=-m

=

16. (b) Initially, kinetic energy —
By conservation of M.E.,

—GM.m

. +EKE=0
GM_.m
KE =
-

= muv?

17. (a) ‘;—‘t/ = ¢ — a,/2gh = 0 (for maximum height)

¢2 10—8

h=—t = =5.1
2ga2  2x9.8x 108 cm

c_n [T
18. (d) %A m

On solving, n = 5,
5 loops are formed in 1 m,

1
Separation between successive nodes ~ = ™= 20 cm

340 340
19 () =1, (22 = 1, (222)
() f, =1, 340-17) ’ 2 7 "0\340-34
fi _ 306 _ 18x17 _ 18
f 323 19x17 = 19

20. (b)

21. @) R=P+Q=E+y) + (x¥)
=X+ y)- (x7)
=(x-¥) - (xy)
= x}?

22. (b)

23. (a) In 8 seconds count rate becomes 1—16 times.

s 4 half lives =8s

lhalflie=2s
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1600 _ 500

23

In 6 s or 3 half lives, count rate =

24. (a) E=vB
v=FEd =dvE
25. (d)

26. (c)
27. (a) By colour coding,

R =50 x 10%2Q
[’R=P

[ = P—ZO A
= R_ m

28. (c)
£ 'U=O 4
40 m

« COM 4

60m

v ¥

IlOO m/s

003 100

Yo from ground = —aps = 00 M

0,02 x 100

Vom = .05 =40 m/s

_VE, 4040

H=
2g 20

=80m

Height above building = 80 — 40 = 40 m

29. (c) @M = diA
_ (dqm) 2
T\ 2m T

_{'d}m 2
= pxznﬂ:x
L
M=j aM
o

30. (d)
31. (d)

Cl F
S
\M

SN
NG SCN NG, NCS ON

\ o
VRN

=3aGl =3Gl =3aGl =3aGl
Total = 12 GI
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32. (c)
33. (b)
34. (a)
35. (a)
36. (a)
37. (a)
38. (a)

K = Ae~Ea/RT

(i) is true but (ii) is false

(i) should be

>

-
39. (c) answer should be

ses

40. (¢)

41. (a) Density of DCM is higher than Hz 0,

42. (a) Adipic acid will give unstable 7 membered anhydride.

43. (b) Electron withdrawing group enhances the rate of hydrolysis.
44. (C) K.E = hv — hvy,

45. (b)

46. (c¢) Atomic & ionic radii decreases

47. (b)

48. (d)

CH,0
CH/CI @A (H,0)

CH,O éH

CH,0
1. 2cmftefH™ s + CHQ

mtra F.CA. @
— =R

49. (b)
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edu
ﬁ CH,OH
N’Hz—?—C—NH—CH—COEH
i
CONH,

Asn —Ser+(CH,CQ),0 — 22 P

EXCEsS

Pis
NH,
LB
H.C N B OH

OCOCH,

51. (b)

52. (b)

53. (d)

54. (a)
Ca(OH), + Na,SO, — (CaSO, + 2NaOH
100 m mol 14 m mol — —
— — 14 m mel 28 m mol

Wesso, =14%107x136=19gm

28 _ 0 oeM
OH] = —=02
[OFT= T00

55. (b) Fa = xaPl =YaPr

Pr=yaPl+ ygPl = 04 x 7 x 10° + 0.6 x 12 x 103 = 10*
04 x7 x10% =¥, x 10*

¥,=0.28

Yp=1-028 =0.72

56. (d) NaBHs don't reduce ester.

57. (d)

58. (d) Higher the Ka value lower the pKa value.

59. (c) Hall-Herolut's process is given by

2A1,05 + 3C — 4Al + 3C0,
2A1,05(8) = 4AI3* (£) + 602~ (£)

At cathode: 4A13% (£) + 12e~ — 4Al(¢)
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At anode: 602~ (£) — 30,(g) + 12e”
2C + 30, — 3C0, (1)

60. (d)

1
NSB =>B0=25= [TL’— Bond = 2&0 — Bond =§]

N, = B.O. =3.0= [r— Bond = 2&o — Bond = 1]
0, &= B.O. = 2.5 = [r— Bond = 1.5&0 — Bond = 1]
0, = B.O. 2 2= [r— Bond = 1&0 — Bond = 1]

61. (c) P(7 or 8)

= P(H)P(7 0r 8) + P(T)P(7 0r8) = 2 X =+ - X = =

11,1 _ 19
72 9 72

62. (a) Let P be the point nearest to G 0), then normal at P will pass through (% 0).

2
Let Co - ordinates of P be s (%%)

. . t, t?
Hence equation of normal isy + tx = St

The line passes through G 0)

3
% = §+ % =t =2 (—2,0 are rejected )

hence nearest point is (1,1)

2
distance\/@—1) +(1_0)2=§
i § k A
63. ()i =T, xm, =|3 -1 2[=71-7]+7k
1 2 3

Equation of planeis =7(x —4) - 7(y + 1)+ 7(z—2) =0

=>-7x—-7y+7z2+7=0>x+y—-z=1

_ 14+3+8+x+y

64. (b) u = -
25=12+x+y=>x+y =13

52 = (x; — w)?

N

_14+9+64+x%+y?

9.2
5

25

342X 5=74+x? + y?
171 = 74 + x% + y?

97 = x* + y?
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(x+y)2 =x2+y%2+2xy

169 — 97 = 2xy = xy = 36

T=49
So ratio is = or 2
9 4
65. (c) 5,57, 572 sides of triangle,
5+ 57 > 512
5+5r2>5r
5r +5r2>5

Fromr?2—r—1<0

()

From (2)
»—r+1>0=>r€R
From (3)

r’+r—-1>0

) 25

1++5 1-+5
TE(—OO, > >U<— > ,oo>

So, (r +

From (4), (5), (6) r € (T2, 14%%)

2 2

20C _ 3
66. (0) T2 (s —)

NOW 20(:1_1 _ 20(:1_1 _ 1
20C,+20C,,  21¢; 21

Let given sum be S, so




Ke-

0 O 1 (20.21)2 _ 100
=1213 7 (21)3\ 2 21

S=Y
GivenS:2k—1:>k:100

67. (c) sin? 26 + cos* 20 = %

Let cos?26 =t

3
=>1—c05229+cos429=Z

t—1 229—1
= = - = —_——
Cos

= 2c0s220—1=0=cos40 =0

=>49=(2n+1)g

=>9=(2n+1)5:>9=f,3—”e[0,5]
8 8 8 2

Sum of values of 6 isg

68. (d)
69. (a) % + (3sec?x)y = sec?x

This is linear differential equation
Integrating factor = ef 3sec”xdx — g3tanx

Hence y - e3tanx = gf 3tanx . gac2 yqy

3tanx
3tanx e
= ye = +c
3
—3tanx 1
=y =_Ce + 3

Giveny(%) :§=>§=Ce‘3+§
=>C=e

Hencey(%)=e3-e3+%=eﬁ+§

70. (d) n(p) = [1‘3*—" = 46
140

n(C) = ?] — 28
140

n(M) = 7] = 70

PAPER -10 2019
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P C

M

n(PUCUM)=nP)+nC)+nM)—nPnC)—n(CNnM)—n(MnP)+n(PNMnNC)

46+ 28 + 70 [140] [140] [140] + [140]
B 15 10 6 30

=144—-9—-14—-23+4 =102

So required number of student = 140 — 102 = 38
71. (a) In the expansion of (1 + xl"gZ")5

third term say T; = 5C,(x!°€2%)” = 2560

= (xl°2%)* = 256

taking lograthium to the base 2 on both sides

= 2(log, x)? = 8 = (log, x) = +2
=>x =4,

1
Here x = -
4

72. (a,b,c,d)
Normal to there 2 curves are

y =m(x —c) — 2bm — bm3
y = mx — 4am — 2am?®
If they how a common normal

(c + 2b) — 4a = (2a — b)m?(m = 0 corresponds to axis)

smi=——  — 250
" 2a-b

C

> 2
2a—>b

According to the question answer is (1,2,3,4) but my be in question they want common normal other than x - axis,
hence answer is (b)

73.(b)x+y—2z=5
x+2y+3z=09,

x+3y+az=p
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1 2 3
1 30

=02QRa—-9)+B-a)+(3-2)=0>a=5

115
12 9
1 3 B

Now, D3 = =0=>28-27+98-5(3-2)=0=>p4=13

= ata = 5,b = 13 above 3 planes from common line

(1-|x|+sin [1-x])sin([1-x]5)
|1—x|[1—-x]

74. (b) Lim,_ 1,

(1 —x + sin(x — 1))sin (— E)

. 2
= Lim,_¢-
. (x— DD
o —(x—-1+sin(x—-1) _
= Lim,_,q -1 =—14+1=0
-2 4+4d (sinf — 2)
7. (@) |4l=|1 (sinf) + 2 d

5 (2sinf)—d (—sinf)+2+ 2d
-2 4+d (sinf-—2)
== 1 (Sin 9) d ( NEW R3 - R3 - 2R2 + Rl)
1 0 0
=(4+d)d—sin?0 +4 = (d + 2)?> —sin?0

Because minimum value of |A| =8= (d +2)?=9=>d=10r-5

76. (BONUS)

33'_

=2

:H:

321
Let
2

= 2cos 8 + 2(sin 8)i

2z, 1 8 l{_ n 6)
— ] = — _—
32, 2 COS 5 (sin

Z3

2z, , 322 & 3. :
. z="22 422 _ 20058+ (sin 8)i
Given, 3. 2=, 2 2~

Which is neither purely real nor purely imaginary and 12| depends on &.
77. (d)

f: (x* — 2x2)dx

From figure min area is (—v2,v2)
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78. (c) Let point P is (a, ) and centroid of A PQR is (h,k),then3h=a+1+3and3k=+4 -2

>a=3h—-4andpB =3k—-2
Because (a, ) lieson2x =3y +4 =0
=>2(3h—-4)-3k-2)+4=0

= locus is 6x — 9y + 2 = 0 whose slope is%

79. (b) From the graph we can easily conclude that f(x) is non - derivable at x = —2,—-1,0,1,2

80. (c¢) Tangentat (1,—1)isx()+y(-1D)+2(x+1)—-3(y—-1)—12=0
=3x—4y=7

Required circleis (x —1)? + (y + 1)2+ ABx — 4y —7) =0

It pass through (4,0)

S59+1+A12-7)=0=>1=—2

= required circle is x2 + y?> —8x + 10y + 16 = 0

= Radius=v16+25—-16 =5

81. (¢)
fx)=x3+ax?+bx+c
f'(x) =3x*+2ax+b

f"(x) = 6x+2a

f"x)=6a=f'(1)=3+2a+b =a+b=-3
b=f"=12+4+2a =2a—-b=-12
c=f""(3) @>c=6anda=—-5b=2
= f(x) =x?2—5x>+2x+6
=f(2)=8-20+4+6=-2

82. (b) Because b = 23,03 — 1, = 214

Because a is perpendicularto cs0 6 + 64; + 3(A3—1) =0

= (4,45, 13) = (44,3 — 244,—1 — 24,) where ; € R

= (— % 4,0) satisfied above triplet.
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83. (@) LetAis (1 —3u,u—1,2+5u)
AB = (3 +2)i+ (3 — wj+ (4 - 5u)

k which is parallel to plane x — 4y 4+ 3z = 1

=>1C68u+2)—4@—-u)+3(4-50) =0

1

(gin™ 8—sin E}..':Lc'-:us g
84 (C) f mimf+Ll g dt

(-ide
=] = Lpytsin 8 =1)

1 1
1 3n 1 5n
t (l B t”"I) (l B t”"I)
= -'r tu+l dt = -'r " dt
_ (m—1) _
Put _r‘l——_ n dt=d 5
1a - - -
1 1 n '.I‘l{_l — tl—:z}:Hl
i’=ﬂ_lfz:zdz: 1 - +r= ] 4+
(+1)m-1
ntl

_ n (]_ 1 ) n +
T nf-1 sin®~1 @ ¢
1

_1 5rpnT 1 i_1 57 _
85. (b) Length of median BEM =- 2‘[{5‘&' + BA®) —(AC)* ==,/2(25 +49) — 36

-

T (Top of tower)

30°
2J7 M
1 — |12
2 \ 4
[7 [28
) . ta113ﬂ“:L_:ah:2IE: Iia
Let /2 be height of tower, given ik N33
£ _¥_
86. (a) Hyperbolais = & —

Equation of its tangent in slope from is ¥ = mx + v5m~ — 4

Hence tangent with slope 1is ¥ =x £ 1

87 (b) | = (ax1+bx2+cx3 ay1+by2+cy2)
' a+b+c '  a+b+c
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B (8(60) +6(0) +10(0) 10(0) + 6(8) + 8(0)) (22
B 24 ’ 24 =@
B (0, 6)
10
6
8 A
C (0, 0) (8,0)
88. (d) Two -digit numbers of the form 74 + 2 are 16,23 ... ... ... .......,93

Two digit numbers of the form 74 + 5 are 12,19, ..., 96

Sum of all the above numbers equals to % (16 +93) + ? (124+96) = 654+ 702 = 1356
89. (b) y = kx?,x = ky?

>x=kk*xH) =2x=00rx%= (i)g :x=i,0

1
K

3/2 3
Area = fol/k (\/%—kxl)dx =1= (%’;7—’%)

1 2 1=k -
= = — = =3 = —
3k? 3

Point of intersection are (i ) and (0,0)

1/k

=

o
0

90. (a) P(n) =n*+41
P(3)=9—3+41 =47

P(5) = 25— 5+ 41 = 61

Hence P(3) and P(5) are both prime




