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Physics
Section-A
1. (d)
A : Since polar dielectrics are randomly oriental B, = 0.
R : If E is absent, polar dielectric remain polar & are randomly oriented.
2. (a)

Volt itivit _9 _NA4B
oltage sensitivity = Ty
. N;A;B;\R, 15x3.6x025 7 1
Ratio == (—)—: X — ==
N,A,B,JR;  21x18x05 5 1
3. (b)
Diameter is given as R.
~ Radius = R/2
3 (R\* 3
Itangent = Em (E) = ng
4. ()
4 4
2 X §nR3 = gnr3 = r = 23R
U; = 2 X 4wR?T

Ur = 4nr®T = 4mR?T2%/3

~ Heat lost = u; —up = 4nR*T[2 — 22/3]

5. (d)

Magnetic field does not work

= Speed will not charge, so De-Broglie wavelength remains same.

6. (a)
distance

T time
v=E:4cm/s
_27T_27t_47r_083
2775 157 Y
w
Soy = Acos(kx — wt)
7. (b)
Q=AT
I=A

Uo = MLT™2 A2
P = Q¥uo Y1* = [AT]*[MLT 2 A2]Y[A]*
MLT—l — MyLyTX—ZyA—2y+Z+X

Now,y =1

x—2y=-1

—2y+z=0

.'_x:y:z:l

8. (d)

Uo B =By
Vo 2uu 4lo 4lo
9. (b)
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L] 4em |
Using AV = E(Ad)
V = E (10)
Vyg =E. 4= v X4 =
ABETTTT107 T 5
10. (c)
Q=AU+W=0=-AU=W
WD=-nC,AT=|WD|=nC,ATx T, — Ty
~ B & E [Only possibility]
11. (c)
2

r=r—& =3forL;*2andn =1
R S T 3
ST =T 3 = 3 X =
12. (c)

H? + ;H? > ;He*
L1MeV 7.0MeV

1.1

EB = BEreactant - BEproduct
=11%Xx2+4+11%Xx2—-7X%X4=—-23.6MeV

=Q = 23.6MeV
13. (b)

) 1Sem . R=1Zem
$ S
O E
_ 6 _ 1 o my 1
T8 16 4 my
15. (d)

Displacement = 2r
Distance = 2ntr + nir = 3nr
16. (b)




800 307

N\,
A

LN
300,
N

vmg
T; = mgcos 30°
T, = mgsin 30°
17. (b)
This will happen when
1 1

fi f
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T

-0 (5 =) = -1 (5)

1 1 2

R, "R, R
18.(b)

1 1
C= =

VHo€o Hoéo

AT AQ(L
L Aoy
L AAT

R 2a

N =E—=—=q

NN
SECTION-B

F
FR =la
_FR 10x02

=] = =
a 2

22.(12)

kg —m

— CZ = L2 T—Z

]m—l K—l S—l

2

To find the internal energy of gas in the room.

5RT
U=1’1CVT=1’IT
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5 5

=§PV:§><105><48:12><106]
23. (45)
sin (A +25m)
U =———-——=since A = 60° - ém = 30°

sin (%)

Op=20—Alasi=e]

=i =45°
24. (1)

=5=K(1.4 — £,
=7 = K(1.56 — ;)
5 7
= =
14—+¢, 156-—4¢,
~fg=1m
25. (3)
1 1 GM¢ GMem GMem
KE = EmVZ ~2 m T 2r 2(Rg+h)
6.67 X 10711 x 6 x 10%* x 6.4 x 10°
B 2(6.4 x 10° + 2.7 x 10°)
Chemistry
Section-A

=3x101]

26.(c)
27.(a)
28.(b)
29.(c)
30. (o)
31.(a)
32.(d)
33.(b)
34.(d)
35.(d)
36.(d)
37.(b)
38.(b)
39. (a)
40. (a)
41.(b)
42.(b)
43.(a)
44.(d)
45. (d)
Section-B
46.(43)
47.(23)
48. (183)
49.(25)
50.(0)
Mathematics
Section-A
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51. (b)
P(1,0,3)
A(4,7,1),B(3,5,3)
x—3 y—-5 z—-3
1 2 =2
Let foot of perpendicular of P on AB be

Line AB = =1

R= (1432145 —21+3)
> A+3-1)(D)+ 2A+5-0)(2)+(=21+3—3)

(-2)=0

>A1+2+44+10+41=0
4

:)l:—g

57 17)
3’3" 3

o (§-1-02-3)< G 43)

>Rr=(

3 '3 3 SRR
7+ 14+25 46
:a+ﬂ+y=#=?
52.(b)

d (* d
waf1 f®)dt = —(Exf(x) = x° = 9)

= 10f(x) = 5f(x) + 5xf'(x) — 5x*
= f(x) + x* = xf'(x)

Put x = 1 in given equation

=0="5f(1)—1-9=f(1) =2

2 1+ 5
= — = — = = —
1°37¢7°¢%3
f3) 27 5
> — = — —

3 3+3
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= f(3) = 32

53.(a)
a +as+--+a, =30

a]_ + a3 + "'+an_1 = 24
(1) -(2)

(az —ay) + (ag —az) ...(a, —an_1) =6

n
:>Ed=6:nd:12

an—alz(n—l)d:7

d—d 1 12 21 d

= —-_—ada=—> _—=

" 2 2

d 3 8

= = — =
2"

Sum of odd terms = %[Za +(4—-1)3] =24
3

>a=—

473

AP. >332 62 92 12
2 2 2 2

no. of integer terms = 4

54.(c)

a=2b+1

2b=a-1

R ={(3,1),(52), ..., (99,49)}
Let (2m + 1,m), (21 — 1, 2) are such ordered pairs.
According to the condition
Let (2m + 1,m), (24 — 1, 2) are such ordered pairs.
According to the condition
m =21—1= m = odd number
= 15 element of ordered pair (a, b)
a=202A-1+1=41-1
Hence a € {3,7, ...,99}
= 21€{12,..,25}
= set of sequence
(4r—121-1),2A—1,A—1)

ﬂ‘__zr—z

2r—2
For maximum number of ordered pairs in such sequence

_or-2
A2 =1lor2;1<1<25

or-2
A=2""1lora=232""2
Case-I: A1 =2r—1
A=2,222324
r=2,34,5
Hence maximum value of ris 5 when A = 16
Case-I1: 1 = 3.2"2

2"d element of each ordered pair =

A1=3, 6, 12,

r=2, 3, 45

Hence maximum value of r is 5 when A = 24
55. (a)

2b= %(Zae)
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Ly: (71 + 6] + 2K) + A(—31 + 2] + 4k)
L,: (514 3]+ 4k) + A(21 +] + 3k)
Distance between skew lines
(21 + 3 — 2k) - (21 + 17] — 7k)
V342
69 69 23

V342 338 38

57.(a)

x2=2y&y =2x+6

x2=4x+12
x2—4x—12=0=>;:=168| if x = —2
y=2

- (6,18)&(—2,2)
Here (6,18) Rejected because (a, b) lies in 2" quadrant
~a=-2&b=2

2 9x? 2 95%.x2
j21+5><X j_21+5>< X

2 2 <3 2
~ 21 = f 9x2dx = 18] x%dx = 18 <—>
-2 0 3 0

21 =48
T =24
58.(c)
2 A 3
A=0=(3 2 —-1[{=0
4 5 u

= 202u+5)+A(—4-3w) +3(7) =0
S 4u—3u—41+31=0....(1)

2 A 5
A;=0=>13 2 7|=0

4 5 9
= 2(-17)+ A1) +5(7) =0
>1=-1

from equation (1)
4u+3u+4+31=0=>pu=-5
S A2+t =26

59.(a)
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2(\/§—1)i\/4(3+1—2\/§)+16\/§

cosecl =
2V/3
_2(3-D+V16+8V3
Bl 2V3
_2(3-1D 1 (2+2V3)
Bl 2V3
cosecl = 2 or =
V3
. ,0_1 —/3
S SIn = 5 or 2
1 -3
s sinf = 2 has 3 solutions \& also sin 6 = —
. . [—7m 4n
has 3 solutions in —,—]
6 '3
60. (0)
Mfﬁ
10
Bagl |3R|2B [5G fii::_ PN
Gl — |
|10
7 K
i
. \ 10;
Bagll |4R|[3B | 3G <::::: A
qTi
RI
BagIll |SR[IB|4G {::: 10
£ 40
ﬂ?ﬂ
L10
1/3
p(%)- (i) 1
PR NERREINE D
3\10 "10 " 10
1,4
_ (BHI) _ §(ﬁ) _1
“\g/) 1/5 3 4\ 3
3(To+70* 10)
1 1
—+—=7
P q
61.(b)
mean =9
~534+a+b=72
>a+b=19

2
1

o237 52 s_ XX
c O —Tand(X) +o0° = N
37 529+ a? + b?

4 8
= 648 + 74 = 529 + a? + b?
= a? + b* =193
“a+b=19 = a?®+ b? + 2ab = 361
= 2ab = 168

= 81+
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= ab = 84
~a+b+ab=103
62.(a)

x+|x] >0=x€(0,p0)
&10+3x—x%2>0
=>x2-3x-10<0

= x € (—2,5)

from (1) & (2) x € (0,5)

~a=0&b=5

~(1+a?)+b2=1+25=26

63.(b)

| o &

i 0 \/3+x2+\/1+x2dX 3in
1V3+x2-V1+x2 3

=4 dx —=In3

)y B+x®) - (1-x3) 2

=2 X 2 31 2 '
= {E 3+X +EH(X+ 3+X)}0

—{f 1+X2+%ln(x+ 1+x2)}1

3103
2 ] 2"

X 1 1 3
)z 24 2 _= —
{2 1+x +21n(x+ 1+x)}0] 2ln3

2 [{%\/Z + ;ln(l + \/Z)} — {0 + %m\/?}

= —{%\/f+%ln(1 +\/§)}+ {0 +%(0)}] —%ln3

3 3 1 1 3
=2[1+2n3-3Im3 -2 - 2n(@ +v2)] - 21n3

3 3
=2+31n3—ElnB—\/f—ln(1+\/§)—§ln3
=2—2—In(1++2)

64. (a)
) cos2x +acos4x — b .
lim,_, o = finite
2 4 2 4
1_(2L)+(2L)... +a 1_(4&4_@... —b
2 4 2 4
L= 2
x
(1+a—b)—x2(2+8a)+x4(%+33—2a)+x6()---
1

:.1+a—b=0and2+8a=0=>a=—1
b=a+1
= 1+1—3
T4 T4

+h= 1+3_1

ATO=TYTLTY
65.(d)
10 .
z:<10r1—1>11

10r r+1

r=0
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10 1 r+1
= 102 HCpy =10 ) (“cm(ﬁ) )

= 10[1 C + 11C2 . 11C11]
2

11
-10 11c1 11c2(1) +o 4+ M0y (i)
10 10

1 11
=10[2"* -1]-10 [(1 + 10) — 1]
11

3 (20)11 _ 1111

1010
~a =20
66.(d)

RI—)-

RE—:r

RB—)-
Total — [(Allin R; and R3) + (Allin R, and R3) + (Allin R; and R,)
8Cs- |5 —{I5+ 5+ °Cs- |5}
5(56—1—1—6) = 120(48)

= 5760

67.(a)

y? = 16x;a = 4 focus S = (4,0)

(ty)
Q
/54,0

P(t)
(1,-4)

2at; = —4

= 2(4)t1 =—4

=t = _E

tit; = —1
>t =2

~ Q(at?, 2at,) = (16,16)
Let, S divides PQ internally in A: 1 ratio

164 4—01

TA+1

_1_m

T4 n
smf4+ni=1+16=17
68 (d)
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i j k
axb=|2 -3 1
3 2 5

=-17i—7j + 13k

(@—¢&) xb=-181—3j + 12k

= (@xb)—(éxb)=—-181—3] + 12k

= b x &= (—181 — 3] + 12k) — (@ x b)

= (=181 — 3j + 12k) — (—17i — 7] + 13k)
xé=—-1+4—k
cd-d=d-(bxd)=Qi—3j+k) - (—i+4—k)
—2-12-1=-15

Sl

oo |C_i . Cil = 15
69. (¢)
x y
- —c/b

N\

1

45° 45°

N

2

1]c
- area of triangle = 5151 = 48

b
=>b=1~c%2=96
~b%2+c2=097
70.(a)

A3 =242 —4A+41=0
A3 =24% + 44 — 41
A* =243 + 447 — 44
= 2(2A% + 44 — 4]) + 4A% — 44
A* = 8A4% + 44 - 8I
A% =843 +4A% — 84
= 8(24% + 44 — 4]) + 4A% — 84
A® = 2042 4+ 244 — 321
wa=20,8=24y=-32
cat+f+y=12

Section-B
—71. (21)
LF. = eJ 2sec?xdx

— eZtanx

Solution of diff. eq.

y - e?tanx — f e?tn¥(2sec? x + 3tanx - sec? x)dx

%7 JEE MAINS PYQs
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y - e?tanx = f e?tnx . (2sec? x)dx +f e?t@n¥ . (3tanx - sec? x)dx
y - @2BNX = p2taNX . Jian x — f e?tanx . 25ec? x X 2tan xdx + f e?@NX . 3tan x - sec? xdx

y - e?tnx = 2tan x - e2taNX _ f e?tnX . tan xsec? xdx

tan x - e2tanx  p2tanx
y - e2tanx — a4 . g2tanx _ > + 2 +C
tanx 1
y = 2tanx — ot Ce~2tanx
= O’y = ;X
c=1
T 7
p— [ 2
y(4) 4+e
T -2\ _ 7\ _
Then 12 (y (5) - e~?) = 12(%) = 21
72.(441)
T = 4-r
To1+4-rt
4-r

T. =
To@rz+2r+1)(@2r2-2r+1)
_@rf+2r+1)-(Q2r*-2r+1)

TTo@r242r+1)(2r2 —2r+1)
1 1

R T S e R v
11
=173
11
=513
1 1
107181 221
1 220 m
Sw=l- =i
m+n = 441
73.(c)
—cos(cos “1_ 4 cos™ x

4y = x —\/3\/4 — x2

3(4 —x?) = x? + 16y% — 8xy
12 — 3x% = x? + 16y% — 8xy
4x% + 16y? — 8xy = 12
x2+4y? —2xy =3
x?+y?—2xy—3y?=3
(x—y)?*+3y*=3

74. (c)
) 4 -2 1
Area of A ABC = 1 1= 6 square units
9 -3 1

Maximum area of AFDE = % X 6 = 3sq. units
75. (7)
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Both the roots are positive
D=0
4(a—3)2—4%x9(1-a)=0
a’?—6a+9-9+9a >0
a’?+3a>0

a(a+3)=0

a € (—oo,—3] U [0, )

2(a—1)

€ (—o0,1) U (3,00)f
(0)=9>0

Equation (i) n (ii)

a € (—oo,—-3]U[0,1)

20+ B+y—6+0+1=7




