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1. (b)
543
'\/'/\_ 10 P ~
[ \\\
1 o \
60°_ _ 5 o
5 P 30
el
— t
a=g=10
att =1 _
Uy = 5,1, = 5v3
vy = 5v3 — 10; v, =5
tan 8 = —(2 —v3)=6=-30°
B 1l B 10°
" a; (10cos 30°)
10 20
=—x2=—m
V3 V3
52 +(10—5/3)% 200- 10043
- = =28m
10cos @ 10 x 0.965

2. (c) Energy supplied

_12400
~ 900 ¢
#E,—E, = 12.65

1
= (13.6) (1 - ﬁ) =12.65

=n? ~ 14.3

>n=4

r < n?

3. (a) 12 —500(2i; +i) —10=10
2i, +1 L

—] ’ = — = —
12 = 5hp T 250

< I3 when zenor has break down.

So, iz =0,

v

12V 1 V H
i =
\_4_, 2 Rz = 500

M ponnin,nie
4. (d) T 2,2p
HomtniTy

¥'d JEE MAINS PYQs




5. (d) K= %mvf;U = %kx: :% mZx?

v _(cos{:wt}):

T w®x? \sin (wt)

= cot? (= x 210
= Cco gﬂx )

k
U

= cot? (2?1’ + ;—r)

-() =3
AR

6. (d)Av=vr—;

_ |2gMe gMe
“| R, | R,
= (V2-1)/gR.

7. (b) Power of e should be dimensionless.
So, [A] = (aTk)
= L2 = [a](ML2 T"2)
= (a)=(M"1T?)

E lKT
= E=-
2

= (ML* T=2);(E) = [KT)
= (af) = (F)
= (M~1T2)(B) = (MLT2)

Phase |AP| = 27” xs=2

R
o Ies =1+ 1+ 2Icos (Z)

1
=21(1+—)=21X1.7

V2
Les  21X17 0.85
Lpan 41
9. (b)

t

PAPER - 12 2019

Above is the correct graph for growth and decay of current.
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k

Urery — K@2 | ka®
10. (b) "Tetdl =TT T T T o

11. (a) Prism formula

D = 8m = (1 — 1)A (for thin prism)
12. (@) 1 o« m#? (let ¢ = mass present area)
o Il X ’€4
4
and I, « (g)

SO, IZ = 1L6

Moment of inertia of remaining sheet = 1 — %

_ 151
© 16
13. (b)
?0:?1“"'?2
X F_ FV3_ o R
= (61) x _EH_T] + (21 + 3)) X (Fk)

= —3Fk(—2Fj + 3F1)
= F(3i —2j — 3k)

14. (d)
X 0.5%x 20+ (m—20) x 80
=50x1x40

= 90 m — 1600 = 2000
= 90 m = 3600
= m = 40gm

15. (d) AD = 2vsin (3)
=2 % 10 x sin(30°)
=10m/s

16. (C) fsc\ = fc' + fm
_ mci W

2m
_ (55+ 0.22) x 10°

22
ZXT

= 89.25,85.75
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1 1

1
17.(d) v =~
1 1 1 200—3_ 197

7030 20° T 60 80

dV + du 0

= — a . 7=
dtl’=  dtu~

alv V2 du ( 3

T ﬁ) ¥ (—=5) = —0.00116 m/s

18. (a) Utotal = UOZ + UAr
_3><5><RT+5><3><RT
B 2 2
= 15RT

19. (b) Assuming constant voltage supply
VZ

2 2 2
AndP' =2 + X =27 _4p — 4 x 60
Ry R, Rq

=240 W
20. (b)

6
CET TN
E, =L/1X

(6 + AL)

0.5

So dividing equation (1) and (2)

E, 2+4 3
5

05 6+4
= E, = 0.3 volt.

21 (d)2=C
E_c¢
E% n
EB; 1
E}Bi__n
E; 1B;
o B 2hE
E} Tle

(o )
v =

Ho€r
1
Vn
22. (d)4V+6V=230

:\n

¥'d JEE MAINS PYQs




[Il(GP PAPER - 122019 id JEE MAINS PYOs

= V=3
—18I [ +18
[
6uF
-30 +30 _12I |+12 -30 +30
11
4uF

23. (b) Equation of adiabatic process

TV = constant

. 2 — 2 —

. =g =X

24. (b)

F= % % pAv? +;—t2pau:
F 3

— =—pAv? =
T AT gPAv =P

I
v 25%
25. (d) Ae = Aphoon X 1073

h C
> —=-x%x10"3s
mv v

hv

= =
V= e x 10-3

662X 1073% x 6 x 1014
T 91x10"31x3x108x 103

= 1.45 x 10°

26. (b) The potential inside a uniformly charged shell is constant, while it decrease hyperbolically outside.
9x

27. (¢) y = 0.03sin [450 (¢ - )]

So,v=49£=50m/s

T
Also, v = \E
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= 50 = —T
~ .|5x1073

=>T=2500x5x10"3=125N

_ P _
28. (d) Ke =, 500e

p— P _ l000me 1000511073
gR== =

aR aR 1w 1= 19

=100 x 7.541 x 10°

29. (b) v=+ 2x10x 100

= 2045
1x 2045
COLM — v, = ———*2
- 4
=55

-

L (5vE 4 L ()
2><4><{_5\:5} +21.25><1E| .

30 1
= —4 % lﬂx(11——)+—k11-

r 2
250+ 900 40 +12{m+lk}:q
= _— —_— — <
2% 1.25 x 10° T T2
= x>~ 2cm
[[]1kg
100 m l
|:|3kg
N
30. (d)
P 400
Q S
Q 405
and P=T

Solving 2 = 400 x 405
= S =402.5Q

31. (b)
32. (b)
33. (a) b — antiaromatic
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d — Non aromatic (no cyclic conjugation)

_ ZxM
34. (c) Density ~ Navxa®

Here £ = 4,a = 20042

Ke

Nay =6.02% 10, d = 9 x 103—

35. (a)

36. (b)

37. (¢)

38. (¢) NaH is an example of saline hydride.

39. (¢) Sc¢3* has noble gas configuration hence only +3 exists.

40. (b) An example of solid sol is gem stones.

41. (c) In cold water, dissolved oxygen can reach a concentration upto 10ppm
42. (d)

43. (d)
fo) o] (o]
OEt NH
OEt Hy/Ni —
CoN CH,NH,
DIBAL - H N
—

1 1

05 _* -5
Heren= — =% = 2 hence 3 cup

Ea
45. (d) $nK = —= T tnA
=~ Slope = —E, = —y
46. (c) Let NaHCO3 = xgm
Then, H2C20, = (10 —x)gm

X
“ NyaHCo, = ﬁ

2NaHCO; — Na, CO; + H,0 + CO,

10 —x
HH=“=°4=( 90 )
H:C:Dq_ - H:G + CO: + CO

10 —x
*flco, =( 90 )

X
#Nco, = Tgg

2 10— .25
|COy="—+"——=

168 S0 25

Tota
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Onsolving ' X'
X
%=Exlﬂﬂ = 10x
47. (a)Be—0—H
Both bond has same dissociation energy.

48. (d)
49. (a)
50. (c) CO, = 6 mole, N; = 1 mole

Catom = 6' Natom =2
Hence CcHg N,

51. (@) N, + 3H, = 2NH;
equ ™ x 3x P,

P?
Pr = 4xK, =

T xx27%X3
-(3)
*=\1

P = |27%' K,

172 [P\ 2 33/2K1/2 2
V) () =1
52. (b)
cl cl Br
HBr
o o
53. (@) AStou = Cpfn (T1+T2)+c on $atT2)

54. (a) Co — Vitamin 312
Zn — Carbonic anhydrase
Rh — Wilkinson catalyst

Mg — Chlorophyll

o _ _3 _
55, (d) A6 = (120 -7 T) =0
Then T =320 K

Hence T = 320 KY formed

T << 320 K X formed

2T,
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Alc KOH
— e

O

Tautomerise

HO
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56. (b)
Siderite —* Iron

Kaolinite = Aluminium
Malachite = Copper

Calamine = Zinc

57. (a) [i] 900 nm = 9000A
Itis in far infra-red region hence paschen.

58. (b)
59. (a)
60. ()
61. () 2x +2y +3z=a

3x —y+5z=5bh
x—3y+2z=c
2x+2v+32)+(x—-3v+22) —(3x —v+52) =0
=at+c—b=0

sin*x+cos*x _ 1-2sin®x-cos’x _ 1 1 . , 2
= =-——=SIn" X - COS" X
4 4 4 2

62. (a) F4(x) =

sin® x + cos®x 1 — 3sin® x - cos? x(sin? x + cos? x)
Fe(x) = 6 B 6

=———sin%x - cos?x

N =

1
6

6—4 2

1 1 1
F4(x)_f6(x):Z_g: 24 :ﬁzﬁ

63. (c) Centre (3,—4)
Radius = V9 + 16 + 103 = V128 = 82

~ (—=5,4) will be nearer to the (0,0)

& Ans. V52 + 42 = /25 + 16 = V41

(-5.4) (3‘.4) (11, 4)
8!
<2564
8! 8
(-5,-12) (3,|—12) (11,-12)

64. (b)
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65. (b) x2 = 4y
x+2=4y

Solve (1) and (2)
x+2=x?
=>x2—x—-2=0

>x-2)x+1)=0=>x=2,—-1

A _fz x+2 xzd
rea—_1 2 7 )

1 [x2 x3]
= |-
7 PR
17 8 1 1
=3 +e-3)-(3-2+3)
1710 3—-12+27 1[10 7
:Z?_T]:_?J’E
1 27 9
= ——X—=—
476 8
J-f (Tn=x+fin51)dlx
66. () ° \:B] 2]
2| sin? x sin® ¥ 5
=/, dx=[,dx=0

REENRE
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67. (d) Variance remains some if same number is subtracted from each observation. (subtract 10 from each

observation)

- 10(=d)? 4+ 10(0)* + 10( d)? (10(—d) +10(0) + 10( d)>2 B
- 30 30 B
20d* 4

30 3
=>d?=2

68. (d) Equation of required plane is
alx—3)+by+2)+c(z—1)=0

[as it contains the point (3, —2,1) ]
2a—b+3c=10

2a+3b—c=10

4
3
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“ equation of plane is

x—3-y—2—-z+1=0

(7

=x—y—z=4

69. (¢)

both number is even

P = . . -
number of ways selecting two numbers such that their sum is even.

5C, 10 10 2

~5C,+6C, 10+15 25 5

70. (b) The two circle will be orthogonal OD = 1
~0A=0B=0D=1

= AB =2

71. (b)
20¢, - 20Cy 4 20C,_y - 20C; + -+ o+ 20C, - 20C, =

Selecting r student from 20 boys and 20 girls = 4°C,
40¢_ will be maximum if r = 20.

72. ()
Equation of tangent is

X Yy,
—cos@+=-sind =1
a b

Ajs (.::ﬁ‘ﬂ)
Bis(%5s)

Let (R, %) is mid point
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cos @

b
sin &

cost@+sinf =1

3 el

a“ 4 b- L
=TT
4 h  4k-
2 + 1 1
=TT 3=
dxs  dy-©
1 1
= — =1
2x° 4}-

N

/ gﬁ‘j\s&ﬁsnm
N

: 1 —2=x=<10
73. (d) lﬂx}l:{lx:—ll 0=x=2

1 —2=x<0
FUx) = L 0<|x| <2
=f(x)=&2-1 -2=x=2}

1+x2-1 —2=x<0

o) = IFI+raxD:f A T SRS,

-

x= —2<x<0
gix) = 0 0=x=1
2(x2—-1) 1=x<2
y
E>x
O 1 2

= g(x) is not differentiable at x = 1

11 d
74. (b)x'm';+loge(logex)—2x+2y~d—z=0

Putx=e
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dy

1—2e+2ya=0

dy 2e—-1
dx 2y

Put x = e in original equation
O0—e’+y?=4
y2=4+¢e?

Now put in (i)

dy 2e—1
dx 24 + e2

75. (a)
76. (a)

th—*[!l

n " - F
tan [nsln".rjl nsln".r+ |.r|—slnlx.r[.r]})'

mEin® x x2 ||

1(m) - (2 + 1t (1200 Dy

x[x] x|
x[x] x
Lteo- 7 =5 (D=1
Xk _x(0)
=] T x
Put in equation (i)
~ Limit does not exist.
77. ()
x2—11x+30<0
| I
| I

(x—6)(x—5<0

f(x) =3x3—18x2% + 27x — 40
55x<6

f'(x) =9x? — 36x + 27
=9(x%?—4x+3)=9(x—-3)(x—1)

~ f(x) will be maximum when x = 6




et
/\/ Nature of f(x)

1 3
£(6) = 3(6)3 — 18(6)% + 27(6) — 40

=36(18—18) + 162 — 40 = 122

78. (@) y =

x2+1

yx?2—x+y=0
D=0
=>1—4y2>0

1
:YZSZ

c 11
vel-33]

a —
79. (b) = 3
Cube both sides

3

a =27
(1-r3"
a3 27
and = 19
) .3
(1) / (2) gives (1_:)3 =19
_ 2
T3
80. (a)

Equation of circle x(x — 1) + (y = %)y =0
x?+y?—x —%= 0

Equation of tangent at (0,0)

2x+y=0
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(1, 0)

Xx+2y=1

Cc Cc

Il
™)
= N
U
=]
Il

sinc 2sinc /3

82. (c) Equation of tangent to parabola y? = 4x isy = mx + i

Now solve it with xy = 2
1
(mx + —) x=2
m
, 1
>mx‘+—x—2=0
m
For common tangent D = 0

1
=>—2+8m=0
m

m=—§

Put it in equation (i) y = —%x -2
>2x+y+4=0

83. (a) 5™ term will be the middle term.

4

4
x*\ /3
t4+1 = BCq_ (E) (;) = 55?{]
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= Real value of x = T3

2
84. (a) 2 ="1— =17

1

=>7r2 =25
8
Now 2 =225 = r# = (25)* = 5*

85. (c) A is orthogonal matrix

w4k +ri=pi+qt+ri=1
p?—q2—r2=0
and 2¢g2 —r2=0

Solving (1), (2) and (3)

2 _ 2
P =3

ol = —
P=7

86. (b) LF. = o/ (2+2)ax = g2x .
Solution will be y(xe?*) = [ e™2* . xe?* - dx + ¢

2

x

xyezx:7+c
1 1 1
1(;6 2)-e2=5+c(Putx=1andy=Ee 2)
c=0
X

I S
..y Ze
dy —2xe™?*+e72* 7 1—>
dx 2 (=29
dy 1
—=0=>x==
dx =3
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87. (b, c)
d.r.of AB
=(0,1,1)

a.0+b.14c1=0

b+c=0
b+c=0
N dr=(a, b, C)
B
(0,-1,0)
0,0,1)[7
A

m a-0+b(1)+c(-1)
CoOS— =

1T VZirE 2

1 b—c
. S Y
Z V@i a
=b?%+c%? - 2bc

= a? = -2bc

= a? = -2 b(-b)

a? =2b? = a=+V2b
a _b

V2 1

e _b_ ¢
From(l)ﬁ—l—
a b

OR—Z=1

= 2= =2== from (i)
a b _c

N

dr. will be (+/2,1,-1) or (+/2,—-1,1)
88. (d)

@ b él=0

1 2 4

1 2 4 =0
2 4 22-1
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1 2 4
1 2 4 |=0
0 0 A2-9

(A2=9)(1—2)=0

=>1=20RA*=5

QU
X
ay
Il
|

N =~
BN S

A2 -1

= 122> -2 - 16) —j(22 — 1 —8)
= (- 9)Qi—j) =-502i—)) (put2 = 2)

89. )a+a3=-=

81
256
~ 81

a4

“=*3

From (1) and (2)

4 64 —K
3 27 81
K = -300

90. (a)
3

-6

(-1)3 (23 + e + 3(2)%+ 3(2)? -i> 1Y

27 3 27
i 2 x+ iy

[ 27 37 27
ad 8+

= — = — —
27 3

and X = = — 4

27 27

y—x 1

27 27 + 3

_1427x4-18

- 27

_ 10918

27

91

27

>y—x=091
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