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1. () F = md = m[—aw?cos w, ti — bwsin w,tj

2. (d)
v+,
V= " Vg
\%
=>Vo=<%—1)v
(m - 1) 300 =18 m/s
(ﬁ_ 1) 300‘ =12m/s
3. (b)

2MV, cos 30° + Mv,cos 45° = 10Mcos 30° + 10cos 45°

V2
= v;V3+—==75V3+52
V2

2MV,sin30° — MV,sin45° = —10Msin 30° + 10Msin 45°

V

V, ——==-5+5V2
2
5(3-1)4+10¥2 175
1= = = 6.5m/s
V3+1 2.7
V, =6.3m/s
4. (b)
5. (d)
=, mR(T) _
T';% In RITy)
—1n R(T) =In R{jﬂ,}( “’E)

6. ()
3
AQ = nCC AT = nERAT

- (%) G x 8.31) (20)
~ 748
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7. 0)—(g+yv?) =2
dt
g dv
—gdt ==
Y Q.}_ 2
% v

Integrating 0 -» tand V, » 0 :

)
A

1
t=——tan! ZVO
VY9 g

8. (d)
R. . R ”
Inise = [ o [Am)re = Inge = ) o (o2mrdr)r>

R, . ,
Ipise = [ (kr?2mrdr)r? \pass of disc

Ipise = 2mk[, r2drM = [ 2mrrdrkr?

ré

R
Ipise = Eﬁk(ﬁ) M = 2k [, ridr
o

31
=] r

R
IDisc = 2?1'1{? M= 2?1'1{1

o

o _mRS (mRN\RZ2 kr4R
Dee =737 =\ T2 )73 U T T
| _MZR2 - —2MR2
Disc — 3 ' Disc_§
dr

9. (d)

1 , 11 wf
E1=EIIX(J)1+EEXT
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5 31,
'lew1:7w
5 1 3, 25,
R R I T
25
Ellw%

,25 -2
= Ef El = 11(1)1@—@ 2W7
25
Ellw%

,(25 9\ -2
:>Ef—Ei=11w1<E—E>=Ellwl
Lot
24
10. (d) h = 2 S,cos@

ri{p1 8
2 s,cos 0
h = 2 2
r2p2 8
rn 2
> — ==
r, 5

11. (a) Asq = CV

Hence slope of graph will give capacitance. Slope will be more in parallel combination. Hence capacitance in parallel
should be 504F and in series combination must be 8#F. Only in option 404f and 10uF,

Cparalldl = 40 + 10 = 50uF

40 » 10

Cenrioe = ———— = 8yF
series = 40 110 OF

12. (b)

muw vImK

13.(d)" T8~ s
THe =13 = 15

GM GM

14. (c) (R+R)®  2R®

R+h=12R
h=(V2- 1R
o~ 26 %10 m

15. (b)
15 % 10
< = 25

+2+2r




Ke-

=8+ 2r

3
8+ 2r

i =

3

——— X6
8+ 2r

2=iRy =

16 +4r = 18

=r =0.5Q

16. (@) ExBIV
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Given that wave is propagating along positive z-axis and £ along positive *-axis. Hence & along y-axis.

From Maxwell equation

ﬁ E dB
*xE=——

at
BE_ B o E
ie.az ™  arand "7 T ¢

17. (b) Av ¥ B = Peamn

P
5[] = lﬂlﬂng (_)

Py
_ R
P =10° = g2 x
Rin
—_ :x104
=F 100

B2 =10% § = 100

18. (a)
_ R(100—4)
as*= " ¢
. _ 1000x(100-60)
for (A)x= an 667
_ 100x(100-13) .,
for(p) * = 5 069
_ lox(100-15)
for (c) *= gas 656
_ 1x(100-1) ,,
for(d) =" 4 95

So reading in serial no. (4) is completely different hence correct answer (a).

19. (a) Given Np = 300,N, = 150, Py = 2200 W

Is=10 A
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Py = Vplp = 2200 = Vpx 10 =V, = 220V

v, N
v =—=V,=2x220=440V
VII!I Ns
Also, Po = Vii;
2200 S A
= | =— =
' 440

20. (d) Ui + K; = U+ K

kq? 1, kg®
— 4+ —mvi=—
V16a2+9a2 2 3a
1 :_kqf(l 1)_2kqf
2T \37 ) T 5,
o | 4keq?
\JlS'nm
_ ¥ oo _
21 p)H=F E=¢
1.1 %1073

5
-2
L7 x 10 X Ix25%x10°°F
11x 1073 xwx25x%x 10°¢

1.7 %1078 x5

A 1.01 m?/Vs

22. (b)
= nRAT
AH = (Cy + nR)AT

w nR
AH ~ C,+nR

23. (d) fm = 100MHz = 10% Hz,( V,)o = 100 V
f, = 300GHz, (V_)y = 400V
+ UBF — LBF = 2f,, = 2x 10® Hz
24. (d)
From Snell's law
1sin 60° = psin 30°
S U= '-.E
Optical path = AO + u(0B)
=

= ++43
cos 60° v cos 30°
=2a+2b
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A
O Vacuum
glass
30°

B

_ —0dt _ fo

25, (d) A =R =7
In 2 =0.1t

t=10In 2 = 6.93 & Tsec,

26. (c) N; = Noge 104t N, = Nge ™t

1 N
=1 — gt

e N,

Vav
1

1= RT
V22 NP

0=2%x03x10""°
P_RT
v

27. (@) v =

_ Vv
V2ma? Ny

’ 8
Vay = g X Vims

200 X V21 X 62N, 8
. U= X _
25 x 103 31

= 17.68 x 108/sec
=0.1768 x 101%/sec ~ 101°

=

h h
28. (b) Kmax =7C‘Tz
Ao — A
:Kmax=hc( YR )

380 — 260)

= Kmax = (1237) (380 X 260

= 1.5eV
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29. (c) For 1% Iens% = (”1—_1) (i _2 ) —

1 0o —_R R

nd 1 _ (pe—1\(1 k-1
For 2 Iensfz—( n )(_R 0)— -
1 _ 1 4 1
feq fl f2
1 -1 —(up—1) R
feq R R 251 Uz
30. (BONUS)

31. (b) The trans-isomer of [Pt(en),Cl,]?*
Cl
TN | N\

en "Pt. en
x.a""l ~/

Cl
32. (d
33. Ea)) The synonoyms for water gas is Syn gas.
34. (b)
35. (b) Ti"? = 1 5°25°2p°®3 s*3p°3 d°
unpaired electrons = 2.
spin only magnetic moment (#) = /2(2+2) =+8p M
Ti*3 =1 s?2572p®3 s?3p®3 d!
unpaired electrons = 1
u=yJ11+2) =\3pm
V*2=15%2572p%3 523p°*3d°
p=433+2)=Visgm
Sc¥?=15%2572p%3 5%3p°

u=0

¥'d JEE MAINS PYQs

36. (c) Amylopetcin is a homopolymer of a-D-glucose where C; — C, linkage and C; — C¢ linkage are present.
37. (a) Increase in pressure leads to the increase in adsorption capacity and the physical adsorption is an exothermic

process with the increase in temperature adsorption decrease.
38. (d)

39. (c) As we know that for s-orbital graph starts from top and no. of radial node = 7 — ¥ — 1 For 2 s orbital it will

=2-0-1=1

-~ The graph
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v

isof 25

40. (d) Gas A and € have same value of ' & ' but different value of ' @ ' so gas having higher value of 'a' have more
force of attraction so molecules will be more closer hence occupy less volume. Gas B and D have same value of ‘a’
but different value of 'b' so gas having lesser value of 'b" will be more compressible.

41. (b)

42. (a) The principle of column chromatography is differential adsorption of substance

43. (b) CxHy + (x+2) 0, — xC0, + ¥ H,0

1010 (x + %)

10x

By given data, 10 (x + %) =55
10x =40
~x=4,y=6>C,Hg

44. (b) As we known that

Strong ligand @ CFSE Eabsorbed Y At

We have

[CoCl{NH3)5]**, [Co(NH3 ) H, 013 and [CO(NH3) 3+

0
~ 111 = 11 = | (as per Eabsorbed)
D)
*+ Aabsorbed
L= 101= 11
45. (b)

CHO

+ HCHO — e

This is cross cannizaro reaction so more reactive carbonyl compound is oxidized and less reactive
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CH,OH
1s reduced so answer 1S 0/ + HCO,H

46. (¢)

&L~
Y

(l) OH
OH
5 J

@
NC NO J

O/
(@]
NC (@] |
N A

NC
47. (d) Liquation is used for Sn,

Zone refining is used for Ga,
Mond's process is used for Ni,

Van arkel process is used for Zr,

48. (b) Rate of aromatic electrophilic substitution is

COCH,

55¢

(ID) 4y (I
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49. (c) At constant P and T and for the process to be spontaneous we should have AG = —ve and we know that

AG = AH —TAS
If AH = — ve and A5 = +Vve then at all the temperature the process will be spontaneous.
50. (c)

(a) H,S0, + 2NaOH — Na,S0, + 2H,0
400 x .1 = 40400 X 1 = 40

20
0

'[H+]—20X2—1=> H=_1 (1)
" ~7800 20 P T T%\%

~ pH = 1.3 s0 (a) is correct
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0) 10g (2) = 750 7, ~ 73]

so ionic product of water is temp. dependent

hence (b) is correct.
(c)K,=10"5pH=5= [H*] =107°

K = ca? K _[H*]-«a
Ta-o T d-o

107% .«

(1-a)

so (c) is correct.

1
~107% = :1—a=a:>a=5=50%

(d) Le-chatelier's principle is applicable to common -lon effect so option (d) is wrong

51. (d) It is the final step of Gabriel pthalimide synthesis reaction.
52. (b) In this order of catenation is asked. Catenation is a self-linking property here and for group 14: Self-linking is
through covalent bonding

C=58 =0Ge® 5n

In € there is 2P — 2p overlapping further 3P — 31, 42 — 4p and so on and the extent of overlapping is more in
2p—2p=3p—3p>=4p —4p ¥ 5p—5Sp

53. (a)

54. (a) Nylon-6,6 is a condensation polymer of hexamethylene diamine and adipic acid. Buna-S, Teflon and Neoprene
are addition polymer.

55. (a) We know that

K
4m =7 Here Am = molar conductivity

K = conductivity
C = concentration

When concentration increase conductivity always increases. The molar conductivity always increase with the decrease
in the concentration.

56. (d) Rate of Sx1 reaction @ stability of C¥ —1.M
57. (c) H, S,0,

OH
0
0 Q*é::o
|/
o:?—o
OH

58. (c) In this we have to choose isoelectronic set of ions:

Isoelectronic species are those which have same no. of electron in total,
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59. (c) For aircraft construction aluminium and its alloys are used, because they are lighter.
60. (d) Lowering of vapour pressure = p® —p =p° - Xsolute

Ap =35 0.6/69 35 01 35 01 017 mmH
aAp=35Xe—tsr=35x——— =35x—— =,
? 06 360 101+ 20 20,01 rmie
60 ' 18
_hoea 1z f1s
61. (a)MQ_v9+1+1E._vE_ l:
PM =126
RQ =9+ 1 =410
RM = ||m L ||?
_\J 2_42
i 1 —_— |7 Vo1
Ar(APQR) == x 26 x |-=—
- 2 J2 2
Q

/

:
62. (c) Coefficient of x> = %C; x 9 —3a(*3C;) +b =10

= 15C, x9—-45a+b=0

Coefficient of ¥ = —27 x 5C3 +9a x 1°C, —3b x 15C, =0
= —273+2la—b =0

(1) + (2) give

—24a +672=0 = a =28,b = 315

63. (b)

. B+ -1 x2)(13 423+ +n?)
ne (1422 +-.4n?)

_ 41
= Sn(n+ 1)
Sn=2Th
3
=Zz-n-(n+1)
On solving §,, = 2O ¢ = 660
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x ¥

—1 =+l
64. (D)7 = o — o1

A point on this line is 4(0,1,—1)

AB-BC=0
-1
We get* ==
B(B.0.8)
B

. [2
|BC| = |3

Il( +1)3+ 13+( +1) o ||2
J Ft3 At _\13
{-AJ l.l _-"11 _l}
A(0,1,—1)
~fF=0-1
B=-1(8=0)
65. (d) RHL = lim,_ ¢+ 2 2%

) Vi+x—-1 1
=11mx_)0+f=§

. in(f+1)x+si

LHL = hmx—>o‘ sin(fB ;x sinx
=@+ +1
=p+2

For function to be continuous

LHL = RHL = £(0)
-31
= e =(73)

66. (d) From options
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evgn(~pv~qg)=(pVag) A~ (pAg)— Nota tautology
(pva)Vvipv~g) =pV(igV~q) = tautology
(pAg)VipA~g) =pAlgV~q) = Nota tautology

(pvag)nlpVv~gq) =pVig A~ q) = Not atautology
67. (a)

x?% + xsinf@ — 2sinf = 0

a+ [ =—sinf
aff = —2sin6
12 12 12
N a'?+p _ (@B
ow, (ﬁ‘*ﬁ%)(a_ﬂ)“ (a—pB)2
_ (aB)*
~ (@ +p)—4ap)t

ap 12

“ @+ pi- 4aﬁ]
—2sin @ 12

- (sin2 6 + 8sin 9)
212

- (sin @ + 8)12

68. (d) cosecf = 2v2

cota = 32

X

—=3v2

- V2

SoL—i
Vioi—xZ 7

From (i) and (ii) h = 20

100

A 100 c

(1+i)* Zila+i)

69. (b) 2=T00 T aam

2 12
= |=-=2a=73

va-+1 .JS
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X sinf cosf
—sinf —x 1
cos @ 1 X

= x(—x%—1) —sin@(—xsin § — cos B) + cos O(—sin O + xcos 0)

70. (d) A, =

= —x3
X sin260 cos 20

—sin 260 —x 1

cos 260 1 X

A2=

= —x3
Ay + A, = —2x3

71. (0) % = (tan x — y)sec® x

dy + , . ,
i rEeCT X =1an xsect x
dx Y

- dr
Lettan ¥y=1f=sec- x =

dy
a—=(t—
il ¥)

% ¥ =T (Linear differential equation)
After solving we get
vef=ef(t—1)+c

=y=(tan x — 1) + ce7™@n*
y(0)=0=c=1

yv=tan x — 1+ m0%

0 7(2)=e-

|f leth)|—|flell

72, (@) 9'(0) =limpg ———— = f(e) = 0
o Fe )]

- h—=0 h

e et = £ 1kl

- h—=0 h h

= 1imh_.ﬂlf“{ﬁc}|2 I=0itf'(c)=0
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i.e. 9(x) is differentiable at x = c if f'(c) =0

73. (¢) (s) = [-2,2]

f(g(s)) =1[04] =5

f(8) =10,16] = f(g(s)) # f(s)
g(f(s)) = [44] # g(s)
therefore, g(f(s)) # S

74. (c)
x+3y+Az—u=alx+y+z—-5)+b(x+2y+2z—-6)

Comparing coefficients we get
atb=1anda+2b=3

(a,b) = (—1,2)
So,x+3y+Az—u=x+3y+3z—41
>u=7,1=3

75. (b) Let the six digit number be abcdef for this number to be divisible by 11
|[(a+c+e)—(b+d+ f)| must be multiple of 11

~ possibilityisa+c+c=b+d+f=12
Case |l {a,c,e} ={7,5,0}and {b,d, f} = {9,2,1}
So, number of numbers = 2 x 2! x 3! = 24
Case Il {a,c,e} ={3,2,1}{b,d, f} = {7,5,0}
So number of numbers = 3! x 3! = 36

Total = 24 4+ 36 = 60

76. (d) Equation of circle is givenas S + AL =0
(x— 1%+ (y—1)% + A(x — y) = 0 passes

through (1, -3)
16+Ax4=0=>1=—4
A=D1+ (-1 -4x-y) =0

r=2v2
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77. (@) h(x) = f(g(x)
~h'(x) =f'(gx)g' ¥ and f'(x) = e* — 1

B () = (€99~ 1)g' ()
R (x) = (e¥*-1)2x—1) =0
Case:1
e *<1land2x—1<0
> x € [0 1]
"2

Case: 2
e *>1and2x—120
= X € [1,0)
from (i) and (ii)
x € [0,3] U [1, )

2
78. (d) I = [ [sin 2x(1 + cos 3x)]dx
21 = fozn([sin 2x(1 + cos 3x)] + [—sin 2x — sin 2xcos 3x])dx
20= " — dx

21=2f, —dx

I=f:—dx:—n

1 1
79. (b) Equation of common chord 4% +3¥ + & +2=0404 given line 4x + 5y —k =0

+
It

1 k
on comparing (i) and (ii) we get ¥ = 72 = —&

L5

= No real value of K exist.

80. (b) Tangent at (3, _79)

3x 9y

@ opz
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Comparing with x — 2y = 12

3

9
a2 4b2 12
=>a=6andb=3V3

2

Length of latus rectum = % =9

8l. (@) a; +az +a; +a;p+a;3+as =114
6

= E(al + a16) =114

dq + di1g = 38

SO Cl1 + a6 + a11 + a16 = %(al + a16)

=2Xx38>76

% = 2Xifi
82. (a) Meanx = >,

“Yfi=(x+1)2+(2x—5)+ (x*—-3x) +x =20
= x = 3, —4 (rejected)

f.
& =28
xfi

X =

4_
83. (b) limyy == = lim,; (x + 1)(x2 + 1)
, x3—k3 k?+k%+k?
limae X2 _ k2 2k

1) =2

>k=—
3

84. (b)
gVsinZx—2sinx+5 , 4—sin2y <1

- 2,/(sinx—1)2+4 o 4sin2y

(sinx—l)2 + 4
20 <2sin’y

this is possible only if sinx = 1 and |siny| = 1

85. (a)

¥'d JEE MAINS PYQs
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86. (b) Let hyperbola be Z—Z — z—z = 1 and passes through (4, —2+/3) therefore g — % =1
+ ph2 = aZ(eZ _ 1)

45 a L2 16,
X = 5 = o a- = 5 e

On solving (i) and (ii)

= 4e* —24e24+35=0

87. (d) Shown figure is square with side length 2 V2

Yy

0,2
X—y=-2

X+y=2
X
(=2,0) (2, 0)
X+y=-2 X—y=2
(0,-2)

88. (d) P(Boy) = P(girl) =3

Required probability = — 2w &is

Atleast two girls

1 4
_ 2
B) + )+ a@)
1
11
89. (d) G will be centroid of A ABC

G =(2,42)

0G - 0A 1

cos(£GOA) = —— =
( ) |0G|[0A| V15

90. (c)
dx dx
"r (x2—2x41002 "r ((x—1)2149)2

Letx —1=3tan &

dx = 3sec? 8dg

sin 25‘)

: lj 2 Bdf = lj{'1+ 26)d8 = ! (e+
..2? COSs —54 ) COS —54. 5
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x2—2x+10




