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1. (c) Numerical aperature of the microscope is given as
0.614
A=

d

Where d = minimum sparaton between two points to be seen as distinct

4 0614 _ (0.61) X (5000 x 10 m~19)

— -7
NA 175 =24x10""m

= 0.24um
2. (a)

2R R 4R R

3. (b) Since it is a balanced wheatstone bridge, its equivalent resistance = %Q
e=Bfv=5x10"*V

So total resistance

4
R=§+1.7z30

~i===166uA =~ 170uA

€
R
4. (b)dl = (dm)r?

= (cdA)r?

— (00 2 2 _ 2

=7 ndr)r = (0y2n0r<dr

I=[DI= I;GOanzdr

dm

CW
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b3—a3
=0027r< 3 )

m= [dm=[odA

= 0027tf:dr
5. (d)
Vi - . V,
1 50 20 pr——>"
Man Son
=0=50V, —20 Vagnd Vi + V> = 0.7
=V, =02
6. (b)
A
% 7%
K, Vd‘}.
V5772244
/ A‘I\-:/ %vk i
_ 35AKy
1579
_ 3gpAK;
T d
_ 3egAk;
357 g4
1 1.1 1
Cg G €2 G
3epAK KoKy
= Ceq

T A(K, K, + KoKy + KoKy )
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_EDKEA
7 3d
Cél =C1+C:+C3
Ep A
=%{KJ_+K:+K3}
Now,
l >
Ei_icaq Ve 9K, K;K;

E: N %Cefqv: _{ KJ_+ K:+ KE}{KJ_ K:+K: K3+K3 KJ_}

_ngfy+nyf, | 2x343x5 21

7. (a) fmix - = =

n;+n, 5 5
C—fR—leR—174- 1K

8. (b)hv=¢ + evy,
_hv ¢

Vo = — — —
0 e e

v, is zero for v = 4 x 101* Hz

hv
o=w_®
e e
= ¢ =hv
_ 6.63 % 10734 x 4 x 1014 — 166eV
= 1.6 X 10-1° Y 4
9. (BONUS)
Mg = (?)M

Mg = (Ay)aAT = 21
It is closest to 9.

10. (d)

459 30°

B B,

1 |_uB1cus45“ ¢ 1 |_uBg|::053{]“

fy

T \ I 2% o0n \ I
£ B, cos 45° E.
11 == % 0.7
f: B:CUS 3{]“ B:
1_p(L_1).2
11 (©;=R(5-=)z

1 —R(l 1)22
1085 =~ \m2?2 n?

¥'d JEE MAINS PYQs




m(’GP PAPER - 14 2019

sm=2
~n=>5

12. (a) Heat lost = Heat gain
= My x1x50=M; X05x10+M,-Ls

50M, — 5M,
= Lf = T
1
_50M;
M,

e e R ey

2usin 6 2usin(90°-6 2sin 26
t, = usgm t, = usm(g )and R = u“sin

4u?sinfcosO® 2 [2u®sin Ocos O
t1t2 == 2 = —
g g g

14, (a) "2 = () === (riore) X 10°

1
=—x108 =5 % 10*
20

Al
Pgaj.u = _IE){vgam:l

5x 1073
— 4
B (ma X 10-5){'5 x 109

=25 x10%

15. (b) Total charge of dipole = 0, so charge induced on outside surface = 0.

¥'d JEE MAINS PYQs

But due to non-uniform electric field of dipole, the charge induced on inner surface is non zero and non-uniform.

So, for any observer outside the shell, the resultant electric field is due to Q uniformly distributed on outer surface

only and it is equal to.

h"
=22
e
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16. (d) [gol = M1 LT3 T# A
[o] = ML™2472

[R] = MI?T 3472

Ho

Rl=| |2

17. (c) 20 x 50 x 107% = 10~ 3Amp,

2
'Ul= lﬂ_a =100 +Rl

1900 = R,

Vy = —— = (2000 +R,)
271073 ’

R, = 8000

20 5 5
Vs =155 = 10 X 10° + R; = 10 x 10°R,

18. (b)

&
4 e

Ax=(u—-1Dt=121

for one maximum shift
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Y t=0
A%

v = Asin (kx — wt + )

atx = 0,t = 0 and slope is negative
=¢p=m0
20. ()

T —.
7 |

x=4 x=F m
T = j dmw?x = j —dxw?xT
x=x r=x 'EI

mw® . .
=7 (£ =%
mw? . .
T = 57 (£2—x7)
21. (d) V=0
KP
:—r—3
b
4meyd3
E
& —
d
<
Py

22. () E = Eofisin (wt + (6y — 82) = Eyiisin (wt +k- )
where T = xi + ¥j +zi?and k-7 = oy — 8z
-k = 6] — 8k

S

direction of propagation 5§ = —k

_[(—3j+4k
B 5
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Sm's

A
f, = 500 Hz frequency received by B again =

— 1500
(B)

(A) & =
7.5 m/s —

— 5m/sec

1500 + 7.5\ /1500 -5
= (Teo5) <

1500+ 5 1500 — 7.5) i = B

24. (a) Equation of trajectory is given as
v =2x—9x7
Comparing with equation:

g 5
7= xt H_ﬁ' =
¥ an 2uccos- 6 *

We get, tan g=2

1
~oos @ =—
V5
g —
AISO, mZanel 8 9
10 . . 25
—_——— = uS;u- = —
2x9x (i_) 2
V5
5

=.~u=§ m/'s

25. (d) B = £ = tot®
) 2R 2R2m

=q=3x1075C

26. (c)
27. (d)
28. (b) Light incident from particle P will be reflected at mirror.

u=—5cm,f=m—5=—20cm
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1+1_1 _+20
' u_FVr_ 3cm

This image will act as object for light getting refracted at water surface.

So, object distanced = 5 + 2—30 = 33—5 cm

P

s, e

-. ..-----------T\'\Vatef

------------- (n=4/3)

R=40cm

Below water surface.

After refraction, final image is at

¢ =a(2)=(3) ()

—35—875
=4 =875cm

~ 8.8 cm

Resistance Ammeter

V=E-Ir
WhenV=V,=0=0=E—1Ir
~E=r

When | =0, V=E=15V

~ r =150

30. (a) Angular momentum conservation
MVyL = MV, (L —¥)
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L
Vl:vO(L—#)

wg +wp = AKE

—mg? + _1 VE — V¢

g Wp_zm(l 5)
1 (( LY

wpzmg€+§mV0 (m) -1

1 L\~
=mg{’+EmV0 (1—m) -1

Now, ¢ < L

By, Binomial approximation

2 L-7¢
2¢

1 2
= mgf + EmVO (T)

, 7
Wp=mg€+mV0E

1 L \7?
= mg? + —mV¢ <1+—) -1

Here, V, = maximum velocity = w X A = (\E) (6yL)

2
So, w, = mg¥ + m(@ow/gL) %
==mg?(1+ 6%)

31. (c) Xsolvent = 0.8 = 8/10

Nrota = 10, Ngolutent = 8, Ngglute = 2
Wt of solvent = 8 % 18

_ 2x1000
Molality = aw1s

32. ()
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OH OH
CHO
CHCl;/ag.NaOH
Reimer Tiemann
eaction
Cl 64 |
HCHO 1NaOH (conc.) '
cannizaro reaction
O'I:Ta
. +
OH + HCOONa
8|
l H,0
H
OH
+ HCOOH
Cl

33. (a)
34. (d) When Fe** oxidizes to Fe**

3d

NN NN

35. (a) Smog photochemical is NO,NO3, 03,

36. (c)
37. (c)
Cl, cl
SN HO
CH;-CH=CH, __©2/H0° . CH,- CH - CH,—> CH;-CH-CH,

OH

38. (c) Smaller the size of cation, more polarisability high thermal decomposition of carbonates.

39. () 15 — 1s%,25%,2p®,35%,3p%} period- 111, Group-V

40. (b) Peptization is process to form collidal solution by adding peptizing agent.

41. (¢)
42. (b)
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b

At a & c, probability of finding electron is maximum

43. (¢) 2Cu® - Ccut? + Cu
44. (c) Mol. wt is of 1 mol

AB, A+ 2B = 25
A;B, 24 + 2B = 30

45, (d) Basic unit is silicate (Si04)*~

_ AH,—AH,
46. (d) AC, = ot

47. (b) Thermosetting are cross-linked polymer.
48. (a)

49. (a) Canary yellow ppt comes in test of PO3~ ion.
50. (a) Concentration (on dressing), i.e. washing of ore.

51. (d) _f(fj - f(g)

o810 [~ ] = [1og1o (22)] + 10g ] 10g © =10 03
0E10 e e 0810 dt DE}_, DE}_,— og U
X
¢
}:‘
52. (a)
6
CH,OH
5 O OH
Glucose: 4¢"0OH 1
OH3 2
OH
> They differ at C-4
%CH,OH
oA 0 oH
Galactose: 4< OH 1
3 2
OH

53. (a) Not always double stranded @-helix.
54. (d)

AI(OH); = AIP* + 30H™
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5(3s5+0.2)
2.4 x 10724 = 5(3 s + 0.2)%

55. (b)
56. (c) Lower the standard reduction potential, more the ability to get reduced higher the oxidizing power.
57. (¢)
58. (¢)

59. (b) Ligand filed exert mass repulsion along . ¥ axis as compared to £-axis so A -3* and . will have increase

in energy y
60. (b) W = —Puy (Vo — V1)

61. (c) Tangents y? = 12x > y = 2x +%
2

2
x
T—y—=1:>y=mxi\/m2—8

8

Common tangent gives

e=3
m= 43
ae=3

1
-'-y=3x+1P(—§,0)

§=(3,0)
S§'=(-3,0)
y=-3x-1

P divides S’ 'in 5: 4.

5 5

62. (c) Only two equilateral triangle are possible 41 434s and A24s4¢ ¢, 20 10

Ay

As As

As Az

Aq
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[®aezar

x—=2

4-f3() - f'(x)

= lim,,, il

63. (b) lim,_,,

= 4f3(2)f'(2) = 18

64. (c)
1+x)(1 -1 +x +x2)°
65. (a) (1—x2)(1—x3)°

9C, = 84
66. (a) Since 21Cy + ..+ 21Cyo + 21Cyq + o+ . + 21Cy = 221
= but we have to select 10 objects and 21Cq + ++.. 4+ 21Cyo = 21Cqq + -+ oo + 21Cyy

(21C0 + et Zlclo) = 220

67. (b)np =8
npq = 4

1 1
q=53P=E
n=16

16

px=1) = 19¢, 3)

16(:0 + 16C1 + 16C2

p(x<2)= 516
137
= F
68. (d)
69. (d) f(x) = xVkx — x?
£ 3kx — 4x?
xX) = ——
2Vkx — x?
For increasing f(x) = 0
3kx — 4x% >0
kx —x*>0
4x% —3kx <0
x*—kx<0

x(x—k)<0sox € [0,3)

4( 3k)<0
X | X 7 <

+vex >3
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3——<0
4

k>4

minimum value of k ism = 4

fx) = xkx — x?
=3y4x3-32=3V3,M =3V3
70. (b) X1+ =t xy =44
Xg+-+x5=96

%=14,¥x = 140

_Ix _—o_
Variance = . % =%

Standard deviation = 2

71 () )y = 4x,x+y<=1L,x =0,y =0}

3-2+/2

Ao 2yEdx+ (1 - (3-2¢D)(1— (3 - 2v2)

1n73—2V2
2[x*?] 1~ _
=——,— +5@V2-2(2V2-2)

3/2
82 ( m)
=—+ —_
3 3
—Bb— 10
a_31 =
1
y? = 4x
O] 3-242 1
a—hb==¢6
2 rzﬂ
72.@)} dx + xdy -
dx+ X 1
dy y* y®
L _1
[F=¢g ¥ =g ¥

1 1
gy -y = Jﬂe}'.Fd}:_FC
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1

1 1 ¥
xe¥y =gy +—+4+0C
}Z‘

73. (@) 375x? —25x —2=10
25 -2

“th=z759F =37

= (a + a? + --- upto inf inite terms ) + (B + B% + +-- ........ upto inf inite terms )

74. (d)
x2+y? = 4.-(% = —25)

dx_l_ ‘d}-'_ﬂ
Yar " Yar T

—dx ]
w“BE —1(25) =0

dx 25
it 03 cm/sec

25 cm/sl

A

O X
75. (€) 1 + sin* x = cos? 3x

sinx =0andcos3x =1
0,2m,—2m,—m,

76. (c) ¥ = xy = e differentiate w.r.t. x

dy dy
y_ _— =
e dx+xdx+y 0

dy dy
y 22 - =
e dx+xdx+y 0

dy

ay Yy = —
dx(x+e )_ :V;dx (0,1)

= —i again differentiate w.r.t.x

¥'d JEE MAINS PYQs
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d? d

2
ey._y+_y.ey.d_y dy dy dy:

— 24 2=0
dx?  dx dx X dx?  dx dx

d?y  rdy\? dy
yy 2 - . eV —_—=
(x+e)dx2+<dx) ¢ +2dx 0
) Ler2(-D)=0
Caxz Tt e

d’y 1

TAx? T e

77. (d)

78. (b) 3x% + 4y% =12
Yy

x2+ =1
4 3

x = 2cos6,y = V3sin 6

. R 2 bZ
Equation of normal is == — 2%
X1 Y1

:aZ_bZ

2xsin @ — 3cos By = sin Hcos @

2

ﬁtane =—2 ~tanf = —/3

Slope
Equation of tangent is it passes through (4,4)
3xcos O + 2v/3sinfy = 6

12cos @ + 8v/3sin6 = 6

Hence point P is (2cos 120°,/3sin 120°)

P (—1,%) ,Q(4,4)
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(@+b)x (@—b)

i j ok
=21 2 =2
3 2 2

= 2(8i — 8] + 4k)

Required vector = 112@
=+421—2j - k)

80. (¢)
2y = 2sin xsin (x + 2) — 2sin® (x + 1)
2v=cos2—cos(2x+2) —(1—cos(2x+ 2))

=cos2—1

2y = 221
Yy = 51112

R 'El..::ﬂ
¥ = —5mn 2=

1-x2
1+x2

81. (a) f(x) = Vx,g(x) = tanx, h(x) =
fog(x) = Vtanx

—tanx

hofog(x) = h(vtanx) = ﬁ
= —tan (% - x)
$(x) = tan (2 — x)

0] (g) = tan (% — g) = tan (— %) = —tan%

— tan (7 - =) = tan =
N 12/ 12
82. (b)

Let length of common chord = 2x

J25 — %2+ 144 — %2 = 13
12=5

After solving * = 13

120

ox =
=13
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5 \12
X

X
5 12
83. (d)
fn/z cotxdx
0 cotx + cosecx
fn/z cosx [ 2c0s%5
0 cosx+1 2coszg—1
1 X
fon/z (1 - Esec2 E) dx
T
[x - tanf]7
AN
L 2 = ! =-2
E[T[— ]m—z,n——

84. (c)
2{2a + 3d} = 16
3(2a +5d) = —48

2a+3d =8

2a+5d = —16

d=-12

Syo = 5{44 — 9 x 12}

= —-320
85. (c) |Bl = 5(=5) — 2a(-a) - 2a
=2a%—2a —25
1+ |Al=0

a’—a—12=0

Sum=1

86. () - =1"="=1
x=31+2,y=21-1,z=-1+1
Intersection with plane 2x + 3y —z+13 =0
2B31+2)+321-1) —(-1+1)+13=0
1314+ 13=0

A=-1




Ke-

~P(-1,-3,2)

Intersection with plane

3x+y+4z=16
331+2)+(22-1)+4(—1+1) =16
A=1

Q(5,1,0)

PQ =62 + 42 4+ 22 = /56 = 24/14
87. (BONUS)(b)

1 1 1
Volume of paralleopiped = HO 1 /1”
A 0 1
fA)=12%-2+1]
Its graphs as follows
A -1 1
J3 3

where 1 =~ —1.32

always has at least one real root.

88. () A=A',B=—B’

A+B:[§ —31]
A’_Blz[g —51]
A_Bz[g —51]

After adding equation (1) and (2)

a=ly Sle=[ %

AB=[4 —2]

-1 —4
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For minimum value of volume of paralelopiped and corresponding value of A; the minimum value is zero, ** cubic

Hence answer to the question must be root of cubic 23> — A2 + 1 = 0. None of the options satisfies the cubic.
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89. @) P = (~qVvr)

~pV(~gVvr)
~p—=>Fp—=T)

~r—>Fr-F

[l 5wl
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