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1 1 1
2. (a) From< = (re1 — 1) (R—1 - R_z)

Focal length of lens will change hence image disappears from the screen.

3. (b)
4 T P A
2 'T PA mg

PzA:P1A+mg

nRT-A nRT:-A
A, A4

+ mg




/3

y = 5[sin(3mt) + vV3cos(3nt)]
) i
= 10sin (37rt + §)
Amplitude = 10 cm
2 2m 2
T=—=

W T 3m 3%

N 0.3A

-
0.8A
FromKCL,I3; =08—-04=04A

I, =0.4+04+03
=11A
I, =04A

6. (b) Work Energy Theorem from A to B

1 1
mgh = — mvi — — mvi

2gh = v — v}
2% 10 X 10 = v — 52
vg = 15m/s

Angular momentum about 0
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Lo = mvr

=20x%x1073x 20

Lo = 6 kg - m?/s
7. (Bonus)

iA

1 4 _ 2x10*

X, = — = =
€ we 1076x/3x100 V3

6, is close to 90

For L-R circuit

V3
XL:WL:100X_:\/§
10
> v
0,
1V
R, =10
R; =10
Xe
tan 0, =%
tan, =3
92=60

PAPER -16 2019

Xe _ 107
tanH/ZR—e— 7

So phase difference comes out 90 + 60 = 150.

Therefore Ans. is Bonus

If R, is 20 KQ

then phase difference comes out to be 60 + 30

=90°

1
8. (C)XOCT—C

curie law for paramagnetic substane
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X1 Tg,

x; Tg,

28x107* 300
X, "~ 350

_ 2.8x350 %107
X2 = 300

=3.266 x 107*

9. (d) Induied emf = Bv#

=0.3%x10"%x5x%x10
=15x10"3V

10. (b) At saturation, Vcg = 0

Vee = Vee — IcRe

V,
Slc=—-S=5x10"3A
R¢
Given
I¢
Bac = L
B
L 5x 1073
B™ 200
Ig = 25uA
At input side

Veg = IgRp + Vg
= (25 mA)(100kQ) + 1V

VBB = 35 V
11. (b)
LC 2

From equs.
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3+C

=14C=7+3C

=>C=—
11

12. (c) Orbital velocity V = /%

13. (b) I = ngZ + mx?

14. (BONUS)
15. (c)I; =4 x 107*x 25 = 1072 A

G 1
e VWV > VWV .
5002 R
TR Sl 2 .'.5..\./..................'
16. (c)
Y
T A
= = e m mm am a— — (O‘O)
w?x? (2 x2m)? x (0.05)2
y = = ~ 2 cm

2g 20

17. ()0 =wt=w—=12
2w 2
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(!)R: B
V) — Vs = wRy (—1) — wRy (i)

18. (c)

H

[CV] = AT

o[

SLl1=L_ A1
rCv.

AT

20. (d) 33%Th — 238Y + JHe 238Y — 298X + 4p praticle

21. (b) T = e,CEZ,,
&E;ms = CBrms
[ = €0C3 BI%mS

I
Brms = e C3
By ~ 107

22. (a)
23. () tx

Volume

velocity
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volume « T
P

VT
S to—

P

o V500 « P

6x10-8 2P 300
t; =3.8x1078
~4x1078
24. (c)

25. (b) 2 + mgsin 30 = umgcos 30°
10 = mgsin 30 + umgcos 30°

= 2umgcos 30 — 2

6 = umgcos 30

4 = mgsin 30

3
7 = HXV3

Vi V¥
mv, = mv, — mvy
L L
Emvl = 0.36 X EmV0
v, = 0.6v,

1 2 1 2
7 MVZ = 0.64 x - mV§

\" 0.8V,
= /—x .
2 M 0

mV, = VmM x 0.8 V, — m X 0.6 V,

= 1.6 m = 0.8vmM

4 m? = mM
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27. (b)
28. (b)

—o_Q
20 (E=Z=L
Q = AEe,

Q = (a)(100)(8.85 x 10712)

Q = 8.85 x 10710C

1240
30. (c) A=

31. (a) 8 gNaOH, mol of NaOH = — = 0.2 mol 18 gH,0, mol of H,0 = i = 1 mol

XNaoOH = E =0.167

Molality = >2=22 = 11.11 m

32. (a)
33. (b) u = 5.9BM . n( no of unpaired.ee™) =5

Cation Mn!' — 3 d> confn only possible for relatively weak ligand.

~ NCS
34. (a) Histidine is

H N-CH-CO0 HN CH-COOH

at pH 2)
) A01d1c medium )

Zwitter ionic form
pln = 7.59

35. (¢) Freons (CFC's) are not common components of photo chemical smog.
36. (d) Ozone protects most of the medium freequnecies ultravoilet light from 200 - 315 nm wave length.
37. (¢)

SCH-CH CO.CHCH,
S NaOEt, A
H C r:.-{:-qﬂ( I E, mech;msm ? CHS_C:C H_CHB-
% Saytzeff alkene
O/ C CH —C H dehydrohalogenation

38. (a) Rate of nucleophilic « Electrophilicity of attack on carbonyl carbonyl group
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O 0
M. T
C,H—-C-NH, < C,H~C-OCH; < C,H~(C-0-C-C,H= C,H-(C-CI
L [ —_ L1
—in —Iin -m -1

39. (d)

_C_
NaBH can- not reduce C = C but can reduce & into OH,

O OH

NaBH,
EtOH

CgH
40. (b) 2(C¢HsCOOH) 6—>6d_—> (C¢HgCOOH), AT = ikm
wg  diner

w X 1000

2:06X5Xm

i=1-08+04=0.6)
w=244¢g

41. (C) C(graphite) + 02( g) - COZ( g)ArHO = Xk]/mOI
1 o
C(graphite) + EOZ( g) [ Co(g)ArH = yk]/mOl

1
CO(g) +502(g) = CO,(g)AH® = zk]/mol
(@) = () + (9
X=y+z
42. (d) % air escaped from vessel, - % air remain is vessel. P, V constant
n T =nT,

3

43. (b)

A% (HA) = A% (HCI) + A% (NaA) — A% (NaCl)
= 425.9 + 100.5 — 126.4

=400 S cm? mol~?

_ 1000K 1000 X 5 x 1075

_ 2 -1
m M 103 =50 S cm® mol
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Ao 50

= —m = — =
a = A?n 200 0.125
44. (b)
45. (b)

+ -2
Ag2C0s(s) | 2 2487 (aq) + CO37(aq)

Ksp = [Ag*]?[CO3?]
8x 10712 = (0.1 +25)2(S)
S=8x10"19M

46. (a) Colloidal solution fo rubber are negatively charged.
47. (a) ZnO&MgO both are in oxide form therefore no change on calcination.
48. (c)

sizeT \E}u\/‘?

>

—> Z
Eu > Ce > Ho > N.
49. (d) Catenation is not shown by lead.
50. (c) Isothermal expansion PV, = K( Graph-C)

K
P = o (Graph-A)

m

~
>

Vm ; Vm
51. (b) 1 L — 1MH,0, solution will produce 11.35 L.O, gas at STP.

Ky _Ea[1 1
52. (b) InZ === [n T
2.3031 Ko _ 4606 ! !
PUSl0B 05 T [400 500

= Kz = 10_4 S_l

53. (d) carbon atom have 2p orbitals able to form strongest pr — pr bonds
54. (b)
55. (b) Acid-base reaction of G.R are fast.
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CHO o CHO
C
C Ve
CHO CHO
H,C H,C
I O/ XMgO
56. (a)

CDA‘\‘ £P (:l?ja\

57. (b) 3Cl, + 60H™ = 5CI~ + ClO3 + 3H,0
58. (a)

CH,-CH, - (lH — 4IC‘H2
Br Br

\ Alc. KOH

CH,-CH,-C=CH,
| 2
Br

NaNH, Iin liq. NH;
CH, - CH,-C=CH

59. (b) According to de-broglie's hypothesis

2
n

2nry, =nd = 2w -3y = — =n X 1.5ma,
Z

n
- =0.75
Z
60. (d) Nylon-6,6 is polymer of

Hexamethylene diamine & Adipic acid
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H, N — (CH,)¢ — NH, HOOC — (CH,), — COOH

6L. (c) A = {x € z: 20+ (x*~5x+6) — 1}

2 (x+2)(x*=5x+6) — 20 — 4 — -223

A={-22,3}

B={x€Z:-3<2x—-1<9}

B = {0,1,2,3,4}

A X B has is 15 elements so number of subsets of A x B is 21°.
62. (b) AM.>G.M.

sin*a + 4cos*f+1+1

1
2 > (sin*a - 4cos* B.1.1)%

sin* @ + 4cos? B + 2 = 4+/2sinacos B
given that sin* & + 4cos* 8 + 2 = 4+/2sin acos

= AM.=G.M. = sin*a =1 = 4cos* B

1
sina =1,cosff = +—

V2
=sinf = \/iiasﬂ € [0, ]
cos(a + B) — cos(a — B) = —2sinasinf

=2
63. (c) DR'sof lineare 2,1, -2

normal vector of plane is { — 2j — kk

Qi+ —2k)- (i — 2] — kk)

sina =
3V1+4+k?
) 2k
SInNd = ——————
3vk2+5
242
cosa = ——

(1)2+(2)2:1:>k2:§

64. (d)
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P(=3, y B8 b)

A(a, 0)

Letthe linebeX+%=1
a b

0=

a=-6,b=8
equation of lineis4x —3y +24 =0

3x1342x11
(2x*+3x2+1)*

65. (b) [

1J‘ dt 1 +C x12 e
_—— _ = — —1
t*  6t3 6(2x* + 3x% +1)3

66. (c) Let m-men, 2-women

me,x2="mCc %C, -2 +84

m> -—5m—-84=0=>(m-12)(m+7)=0
m=12

67. (c) f'(x) =3x%2—6(a—2)x+ 3a

f'(x) = 0vx € (0,1]

f'(x) < 0vx € [1,5)
>f'x)=0atx=1=>a=5
f)—14=(x—-1)*(x-7)

fx)—14
(x—-12

~

68. (a) %: 1vx € R

Intergrate & use f(a) = 2
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f(x) = 2e¥71 = f'(x) = 2e¥71
h(x) = f(f(x)) = h'(x) = {'(f{E)f" (%)
h'(a) = f'(f(@)f'(a)
= f'(b)f'(a)
=2e-2=4e

69. (d) y=x2—-5x+5

Yo gy—5=2 7
—— [— = = = —
dx x x 2

atx—Z =1
=2V =7

Equation of tangent at (%—71) is2x —y—

Now check options

x—8,y—

70. (b) All four points are coplaner so

1—22 2 0
2 —22+1 0 =0
2 2 —A2=1

P +1)2*B-25)=0

A=1V3
71. (¢)
A
B
(h, K)
>X
A

Slope of AB = _?h

Equation of AB is hx + ky = h? + k?

4 h? + k? o) B 0hz+k2
h ) ) ) k

AB = 2R

= (h? +k?)3 = 4R? h2k?

= (x2 +y2)3 = 4R%x%y?

29
4
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72. (a) x? =8y

= ﬂ =X tan 6
dx 4
~ Xy = 4tan6
y, = 2tan? 6
Equation of tangent :-
y — 2tan? § = tan §(x — 4tan )

= x = ycotf + 2tan 8

73. (b)
cloud
X
Pi30°
6o Yy |71
25m 25m

ITHrrrrrrrrrN rrrirreryriiiry
surface

X + 25m

X

tan30°=;=>y=\/§x

25+ x+ 25
y

tan 60° =

=3y =50 +x
= 3x=50+x
=>x=25m

~ Height of cloud from surface = 25 + 25 = 50 m

74.(d) [ (g)zx log, x - dx — [ (£)log, x.dx

Let () = (8)" =v

1.1 1
_Ef(%)zdwfe dv
1 1

= (1 ! 1 _3
~3(1-@)ra-9-3-za-

75. (b)
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n

lim,_. ¥2% ———
AmEmar=lgl 4t

5 1 2 dx _
lim, .. E,—gl—?g = -I.D T =tan~1 2
1r1(l +—n) x
-

76. (b)
A—-1 2 2

1 2-21 1/=0=>1-1)3=0=>1=1

1 1 1
77. (a)

2. nC5 = nC4+ nC6

n n n

2 Tn=s ~ an—a ' ens

1 1 +1
n-5 (m—4)n-5) 30

ull N

n = 14 satisfying equation.

-

78. (b) (- €)b — (d-b) - & =5b

=+ b&E are linearly independent

(All given vectors are unit vectors)
» AAC=60°&dAD = 90°
~a— B =30°

1 sin @ 1
—sin @ 1 sin @
-1 —sin @ 1

79. (b) |A| =

= 2(1 +sin?0)

ee(Sn 5”): L sing<—
—,— > —=<sinf < —
+%)7 R 7z

1
=>0Ssin29<§

~ |Al €[2,3)
80. (¢)
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VT —+/2sin"1x y VT +/2sin"1x
=17 W1—x Vi +V2sin"1x

2 (% —sin™?! x)

li
xg?\/ 1—x- (\/_+\/251n x)
. 2cos™tx 1
im —
=17 1—x 2Vrm

Put x = cos 8

91%1 \/_sm 2‘/_ f

81. (a)
plaf-p|-Pa|-Cp=>0| (P "~
T|T| F T F F
FIT|T T F F
Tl F| F T F F
FIF| T F T T

82. (d) General term T, = ©9C, 7 5 310
«~ for rational term, r = 0,10,20,30,40,50,60
= no of rational terms = 7

~ number of irrational terms = 54

83. (¢)

mean ¥ = 4,02 =52,n=75,.x; =3x, =4 = x5

Z xi=20

x4+x5:9 (D
Z x? 2

-0 =0 ﬁZx =106
x4 +x5 —65(11)

Using (i) and (ii) (x4 — x5)? = 49
lxy —x5] =7

84. (b)
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s=(2) +(©) ) + ()4 5t
27
= aZ%Eﬁ
27 [15(15 + 1)]2
T 64 2
= 225 K (Given in question)
K=27
85. (¢)
mgg - Mg = —1

b? = a%e? .... (i)
! S'B.SB=8
27 T
S'B.SB =16
a’e? +b% =16..... (ii)
b? = a?(1 — e?) ..... (iii)
using (i),(ii), (iii) a = 4
b=2v2

2

2b

86. (b)

A B

A — opted NCC

B — opted NSS

=~ P (nither A nor B) = % = z%
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87. (b) Exprsssion is always positve it

1
2m+1>0=>m>—§

&
D<0=>m?-6m—-3<0

3—V12<m<3++V12

~ Common interval is

3—V12<m<3++V12
~ Intgral value of m{0,1,2,3,4,5,6}
88. ()

Expected Gain/ Loss =

=W x 100 + LW(=50 + 100) + L? W(=50 — 50 +
100) + L3(—150)

~1x100+2 260+ () B+

"~ 3 3300+13) (5)©@

3

(2) 150) =0
3) (-150) =
here w denotes probability that outcome 50r 6 (w = % = %)

here L denotes probability that outcome

1234(L—4—2)
1499 _6_3

89. (b)

dy x*-2y

dx X

cy-x2=[x-x2dx+C

x4

=—+C
y

hence bpasses through (1, —2) = C = _2

4
X
’ 2:——
..yX 4

RN
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C;(0,0) radiusr; =9
C,(3,4), radiusr, = 4
CiCy=1r; —13] =5
=~ Circle touches internally

|Z1 - Z2|min =0
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