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f
T = —2Kx=cos @

K2
>t=[—)0=-Co

2
K#2
:>f—1 C_1 -
T 2m |1 2m | M#2
12
1 6K
>f=— |—
2. | M
2. (d)

AT A +A,
_ K{(nR?) + K,(37R?)

4mR?
K +3K,

4

3. (a).y = asin(wt + kx)

= wave is moving along - ve x-axis with speed

w 50
v:E:>v=7=25m/sec.
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4. (b)

x=0 —p
—
m dF

v

X
dm = (A + Bx?)dx

GMdm
= 2

dF
X

GM
=F= faa+L X_Z(A + BXZ)dX

A a+L
= GM [—; + BX]

a

1 1
:GM[A(———)+BL]
a a+1L

96

S. (b) Prefracted = EPI

96
= K, A? = — K, A?

100
96
= rz A% == mrl A%
= AZ = o6 X 1><(30)2
7100 3
2
A o4 30)2 =24
— X —

6. (b)

.

A+B A+B=A+B
-0 -G B
A+B | A+B A
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7. (a) V;=CE?

_ (CE)*> 1CE?
F™2x4c 2 4
AE—1CE2><3—3CE2

2 4 8

V=
8 (d).F=—=kr=

r

_ nh
mvr = o

r’ <« nr? «<+n

1 1
E= Ekr2 +§mv2 o r?

o« n
2202
9. (C) Rl = ?
2207
27100
_ 220
R; +R,
P1 = iZRl

P2=i2 (R2=4W)

2207 2202

_(2202+2202 X5
—5 o0

_a00_

==

10. (c) mvi + mvj

=2mv!
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.1 |eM
v = ﬁ X ?
11. (c)
12. (d)

13. (d) Energy = %nRT = §PV

f
= 5(3 x 10°)(b)
=fx3x10°

Considering gas is monoatomic i.e. f = 3
E. =9x10°]

14. (a)

Sol. Ey, + E. = 160

En +100 =160

_Ep 60
k= E. " 100
u=0.6

15. (d) case | ig = M = CH,

Case Il

_ E N o,

g (Rg + 5) 5
220 + S¥R,
SE Co,

7 225R;+1100 5

E

220+R,

225R, + 1100
1100 + 5B,

= 5500 + 25R, = 225R, + 1100

200R; = 4400
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B VP\ A
60°
Vv
C
1 Vpxt
2Vt
v v
L

\/ 2mqAV
r=—
qB
m
ro¢ |—
q
T 1
T 2
18. (a)

3d

Pitch

Number of division on circular scale

19. (c) Least count =

-3

10
5% 107 =
N

N =200

20. ()




PAPER — 15 2019 Y’d JEE MAINS PYQs

m M
Before colision After collision
mM
= \/2 gf(1 —cosby)

m v
viMv,,

vV, = \/2 gf(1 —cos6,)

By momentum conservation

m,/2 gf(1 — cos 6y) = MV, — m,/2gl(1 — cos @

= m,/2 gf{\/1 — cos Oy + /1 — cos 6, } = MV,

Vin++y/29¢€(1—cos 6;)
\J2g£(1—cos 6g)

V2 gf(\/1—cosfy — /1 —cosB;) = Vi

ande=1=

m,/2 gf(\/1 — cos 6 + /1 — cos B;) = MVy

Dividing

(\/1—c0590+\/1—c0591) _M
(\/1—c0590—\/1—c0591) m

By componendo divided

m—-M 1—00591_5“1(%)
m+M [T cos6, _sin(%)

M 6,—6, 0, — 6,

= =>M=
m 90+91 90+91

21. (d) For first lens

1 11
V —-20 5
V_zo
3

For second lens
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V_ZO _14
3 3
1 1 _ 1
vV 14 -5
3
V=70cm

22. (a) Ideal inductor will behave like zero resistance long time after switch is closed

R
TE R
X
[P1| =q(d)
|P,| = qd
| Resultant |= 2Pcos 30°
3
2qd <§> =+/3qd
24. (a)
2m (L,L)
.m<2L,L )
—(%.9
” o 2 s
2L m 3L
2mL+ 2 mL + % 13
Xem = 4m -8
2m><L+m><(%)+m><O 5L

4 m ?

¥'d JEE MAINS PYQs




m(’GP PAPER -15 2019

25. (d) Magnetic field at ' O ' will be done to 'PS"and ' QN ' only

I.e. By = Bpg + Bon — Both inwards
Let current in each wire = i

4nd  4nd
Hoi  2Xx 1077 xi

1074 = 20 _
ot 2nd . 4x10-2
i=20A

Bo

26. (a) For the given wire : dR = Cd—j, where C = constant.

Let resistance of part AP is R; and PBis R,
’ R—, =1 R, = R, By balanced
R R,

WSB concept.

N f dR f il
ow =cC —
Ve

t
.~.R1:cj eY2de=C-2-V¢
0
1
RZ:Cf 27124p=C- (2 - 2VP)
?

C2Ve = C(2 — 2VP)
s2VP =1

1
\/?=E

1
i.e.{’=Zm = 0.25m

:.AW=Workd0nebygas=%><4x5]=10]

28. (¢)
I4V R
| —WWA—
Ji M
50 ki
Im

Let current flowing in the wire is i.

27. (c) Since P-V indicator diagram is given, so work done by gas is area under the cyclic diagram.
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If resistance of 10 m length of wire is x
then x = 0.50 = 5 x =20

~ AV =P.d. onwire =1i.x

5><10—3—( ) 0.5
R+5 (05)
. =10"2 orR+ 5 = 400Q
"R+5 or -

R = 3950Q

29. (b) K.E. acquired by charge = K = qV

h h _ h
P V2mK /2mqV

. AA_W/Z mBqBVB_ 4m-: q- 2500 \/——
" g 2 mpqaVa m-q-50

=2x7.07=14.14

30. (a) Atany instant 't "
Total energy of charge distribution is constant

i.e.%mV +

ISR

Also the slope of v-s curve will go on decreasing

31. (a) I, + 10HNO; — 2HIO3 + 10NO, + 4H,0 In HIO5 oxidation state of iodine is +5
32. (c)

CN CHO
(1) DIBAL H

O (7) H /H,0

@)

DIBAL-H will reduce cyanides & esters to aldehydes.
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A+ 2B = 2C + D
t=0 a, 1.5a, 0 0
t=ty 3-X loa-2x 2 X

At equilibrium [A] = [B]
dg — X = 1.530 —2X > X = 0.530

t= teq 0.530 O.Sao ao 0.530

(ag)?(0.5a) _
(0.5a9)(0.5a9)%

[C1*[D
[A][B]
34. (c)

]
KC: 2:

Sol. A(s) = B(g) + C(g) Kp, =x=Pg - ¢
P,Px=P(P+P)

D(s) = C(g) + E(®) Kp, =y =Fc - Pg
PPy 2 (P +P,)(Py)

Adding (a) and (b)

x+y = (P, +P,)?

Now total pressure

Pr=Pc +Pg + P;

={P +P)+P +P,=2(P +P,)

Pr = 2(\/>TY)

35. (b) For same freezing point, molality of both solution should be same.
my = my

4 %1000 12 x 1000
96 x M,  88xM,

_96x12

or, MY 4x88

M, = 3.27 A

36. (d) PHBYV is a polymer of 3-hydroxybutanoic acid and 3-Hydroxy pentanoic acid.
37. (a) M.P. of Napthalene =~ 80°C
38. (a)
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0
g Ph—cl'H—CHMgX
CH,

Ph—CI‘H—CHl—C‘HE—OH
CH,
39. Q) V4 =2 Vg
ZA = 3ZB

PaVa  3-Pg-Vg
nARTA - ng - RTB

ZPA = 3PB
40. (c) Z =120
Its general electronic configuration may be represented as [Nobal gas] ns?, like other alkaline earth metals.

41. (a) Rate constant (K) = 0.05ug/ year means zero order reaction

— 2 _ 5ug —
t1/2 T 2K 2X0.05ug/ year =50 il
42. (d)
CH,O AL

X ¢ MeO &
2 E \@M

MeO

\@Q\/CI *H

43. (a) Smaller the value of critical temperature of gas, lesser is the extent of adsorption. so least adsorbed gas is H,
44. (b) At higher temperature, rotational degree of freedom becomes active.

7
Cp = 5 R (Independent of P )

5
Cy = 5 R (Independent of V)

Variation of U vs T is similar as C, vs T.

45. (a) Chiefly NO,, O3 and hydrocarbon are responsible for build up smog.

46. (b) Chiefly NO,, 05 and hydrocarbon are responsible for build up smog.

47. (b) carbon

48. (c) Clean water would have BOD value of less than 5 ppm whereas highly polluted water could have a BOD value
of 17ppm or more.

49. (d)
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0

0 0
y‘_ OH , Q y__ 1
)S(\/ H—>, @ H + H,0
|
0 O
Hoﬁ — Oﬁ
. H
(A)
).J(—Hp
.

(B)
50. (¢) hv = ¢ + hv°

1 1 1
Smv? =he(5 - )

2 A 2o
1
hv=¢ + Emv2
_ 6626 x1073* x3x10% 1 %9 % 10-1 x (6 x 105)?
B 4000 x 10-10 2

¢ =335x10"Y]= ¢ ~2.1eV

51. (d) Histidine
52. (d) K5[Co(CN)¢]

Co*3 - [Ar],g3 d°

< dy, d, E
{AKAK]

dxy dyz dx

z

2.3

d’sp
53. (a) ppm of CaCO4
(1073 x 103) x 100 = 100ppm
54. (b) CH = CH > CH; — C = CH > CH, = CH,

(Acidic strength order)
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55. (b) Compounds having at least one bond between carbon and metal are known as organometallic compounds.
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CO COCO CO
OC—Mn—Mn—CO

AVTR
CO COCO CO

56. (b) Nucleophilicity order

0 0] CN .
NH, NH,
NH < NH, < < @/
0
B A C D

57. (b) V2* and Co?*

Vit o [V(H2O)G]C12 3 [Ar]m ,] 1 1

3d.'1
3 unpaired e, spin only magnetic moment
= 3.89 B.M.
Co% > [Co(H,0)glCk; (A1), [T 11111
3d’
3 unpaired e, spin only magnetic moment
= 3.89 BM.
58. (a)
O OH ; /Me
il . | / Nu ?H O/Me
H-C-H +H — C+ C” DH
A\ 10 I
H H H
H\ ,OMe (IJH )
C L1 CH OMe +H

H/ \OMe H
acetal

1

rate «
steric crowding of aldehyde

t-butanol can show formation of carbocation in acidic medium.

59. (BONUS)
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H,C,04 + 2NaOH — Na,C,0, + 2H,0
m., of H,C,0, = m,, NaOH

50%x 0.5%X 2 =25XMpa0g X1

“+ Myaon = 2M

Now 1000 ml solution = 2 x 40 gram NaOH
~ 50ml solution = 4 gram NaOH

60. (a) Rb + 0, (exeessy — RO, 2RbO, + 2H,0 — 2RbOH + H,0, + 0,
61. (d) (2x)% = 422y

2yfn2x = fn4 + 2x — 2y

x4+ n2
Y= 1T tn2x
, (14 #n2x) — (x + t’nZ)%
y = (1 + #n2x)?
, 5 xfn2x — {n2
(1 + tnz = [F2E =02
u 1 1
62.c) |1 u 1[=0
1 1 u

p? -1 -1u-1)+11-w) =0
wW—p—u+1+1u=0
w=3u+2=0
w=1-3u-1D=0
u=1,p>+pu—2=0
u=1u=-2

sum of distinct solutions = —1
63. (a)

T
]

64. (d) Letterms are =, a,ar —» G.P




Ke-

~a’=512=>a=8

§+ 4,12,8r — A.P.
8
24 =—+4+8r

r=2,r=

2
r = 2(4,8,16)
r= 1(16,8,4)
2
Sum = 28

65. (b) I = [ cos(fnx)dx
I = cos(Inx) - x + [ sin(#nx)dx

cos(¥nx)x + [sin({’nx) x— cos({’nx)dx]
[= ; [sin(¥nx) + cos(¥nx)] + C

66. (a)

K+1
SOI. SK = T

, 5
ESF =15 A

o (K12 224324 —— 4117 5
K=1( 2 ) B B

11 x 12 % 23 1_5A
6 3
5

505=§A, A =303

67. (@) S = {1,2,3 — - — — — 100}

4 12
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= Total non empty subsets-subsets with product of element is odd

=210 -1 -1[(2°° - 1)]
= 2100 _ 50
— 250(250 _ 1)
68. (d) ¥22, (x; — 30) = 50
¥x; = 50 x 30 = 50

Tx; = 50 + 50 + 30
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Mean = g = =4 — 2030430 _ 35 4 ¢ _ 39
n 50

69. (a) Centre of circles are opposite side of line
B+4-DR7+4-21)<0
A=7)(A1-31)<0

1€ (7,31)

distance from S,

3+4-2

T‘ >1=> 1€ (—x,2]U[(12,x]
distance from S,

27+4—-21

T‘ >2=> 1€ (—x,21] U [41, )

so A € [12,21]

4
10¢ (21/3)10‘4 1
1 s " i

1 R T0—4 . =4. (36)1/3
1°C4(—2(31/3)> (213)

71. (d)

Area=2x%-4=2

72. (b)
73 (d) ZExZ=—1

B=5
74.(b) 1= [, f(x)g(x)dx
1=, fla=x)g(a—x)dx
I=f, )4 - g(x)dx
I=4f, f(x)dx—1

= 1= 2[, f(x)dx

75. (c) f(a) = 2a(12 — a)?
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(a,12 -2

/ (0,0) (a,0) \

f'(a) = 2(12 — 3a?)
maximum ata = 2
maximum area = f(b) = 32

76. ()
77. (0) limy /g

cot3 x—tanx
cos(x+5)
4

(1 —tan*x)

lim, 4 —————
HMe-m/a cos(x + 1/4)

(1 —tan%x)

2lim, gy —————————
Mom/a cos(x + m/4)

Rl cos?x —sin?x 1
im :
X=T/4 " cosx — SINX  cos2 x

V2

4\/§limx_,ﬂ/4 (cosx +sinx) = 8

78. (d) tan1(2x) + tan™1(3x) = /4

5x
> — =
1 — 6x2

=6x2+5x—1=0
x=—lorx=-
6

1

x== +x>0

79. (c) For unique solution

1+a B 1
A+0=>| «a 1+p 1[+#0
a B 2
1 -1 0
0 1 —-1|#0=2a+p+-2
a f 2

80. (b)
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N

~
1
0

Req.area=f03(x2+2)dx—%-5-3=9+6—175=175

81. (b)3m?x2+m(m —4)x+2=0

1 a B _
A+I—1,E+E—1,(Z2+ﬁ2—aﬂ
(a +B)? =3ap

mm-4)\> 30) (m-4? 6
<_ 3 m? )_3m2’ 9m2  3m

(m—4)2 =18, m=4++/18,4 + 3V/2

82. (c)
(_2’0) (_230) (—ae,O)
(—a,0) (a,0) ae=3
3 9
— —2 w2_all_ 2 _

ae = 3,e 2,b 4(4 1),b 5
xZ yZ
7 57!
83. () Z=2+Z2%=

Z+a Z+a
zZZ4za—az—a’*+zz—za+za—a’ =0

|z|? = a?, a = +2

84. (a)
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Q(9,6)

P
4,-4) St==2

y? = 4x

2yy' =

=logi=l

Y orT T2

A _1% 1 1_125
rea=-lg ¢ 1=

4 —4 1
85. (a)

_ e V3 _ a4
86. (@) y = 3cos 6 +5(sm9 5 cos@z)

5v3

1
——sin6@ + =cos @

2 2
’75 1
Ymax = T"’Zz\/ﬁ

87. (a) OPx 0Q = (I + 2 + k) x (21 + j + 3k)

5{—j—3k
0 (0,0,0)
P R
(1:2:1)
(2.13)

PQxPR = (i—j+2k) x (=21 =]+ k)
i—5j)—3k

_ 545+9 19
C W25+9+1)2 35

cos @

88. (b) ¥ =% = ¢nx
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xy = [ xfnx+ C

x2

Inx—— |

1 x?
2 x 2

2
xy = ~#nx — -+ C, for 2y(b) = 2¢n2 — 1

=>C=0
_x{ X
y=gtnx—3
e
y(e)—4
1 0 O
89.d)P=1|3 1 0
9 3 1
1 0 0
P2=| 3+3 1 0
9+94+9 3+3 1
1 0 0
PP=|3+3+3 1 0
6.9 3+43+3 1
1 0 O
pn = 3n 1 0
nn+1)
——— 232 3n 1
2
[ 1 0 O
P> =53 1 0
159 53 1
Q=P°+1;
2 0 0
Q=15 2 0
135 15 2
+ 15+ 135
q21 C131= — 10
432 15
Aliter
1 0 O 0 0 O
P=<0 1 O>+<3 0 0)
0 0 1 9 3 0
P=1+X
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0 0 O
X*=|0 0 0
9 0 O

X3=0
P5 =1+ 5X + 10X?

Q =P°+1=2I+5X+ 10X?

2 0 O
>Q= < 15 2 0)
135 15 2
90. (d) No. of ways = 10C; = 120
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2 00 0 0 O 0 0 O
Q=0 2 0)J+{(15 0 OJ+{O0 0 O
0 0 2 15 15 0 90 0 O
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