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MATHEMATICS
. 5%
sin—
Q.1 .[ 2_ g is equal to — (where c is a constant of integration)
sin—
2
(1) 2x +sinx +2sin2x + ¢ (2) 2x +sinx +sin2x + ¢
() x+2sinx+2sin2x +c¢ (4) x+2sinx+sin2x +c¢
Ans.  [4]
) (ij
sin el
Sol. = | ——d
J- (xj X
sin| —
2
2sin (sz)(j cos (;j
= dx
j sinx
| = .[sm(3x)_+ sin(2x) dx
sinx
| = J-(Ssmx 4sin .x)+25|n X COS X dx
(sinx)

I = .[(3—4sin2x+2003x)dx
= j(S—Z(l—cost)+Zcosx)dx
= .[(3—2+20032x+2003x)dx
= j(1+20032x+2003x)dx

I=x+sin2x+2sinx+c¢

Q.2 The equation of a plane containing the line of intersection of the planes 2x -y -4=0andy + 2z-4 =0 and
passing through the point (1, 1, 0) is -
(1) x-3y-2z=-2 2Q)x-y-z=0 () x+3y+z=4 (4)2x-z=2

Ans.  [2]
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Sol.

Q.3

Ans.

Sol.

Q.4

Ans.

Required equation of plane
(2x-y-4)+r(y+22-4)=0

Required plane passes through (1, 1, 0)

2-1-4H+1(1+0-4)=0

=-1
(2x-y-4)-(y+2z-4)=0
2Xx—-2y-2z=0
X-y-z=0

JEE Main Online Paper

Let y = y(x) be the solution of the differential equation, (x* + 1)23—3’ + 2x(x* + 1)y = 1 such that y(0) = 0. If
X

ﬁy(l) = % , then the value of ‘@’ is -

1 1
@ > (2 2
[3]
(X% + 1) y +2x(*+1)y=1
dz

dy 2X 1
— Tz Y= 2
dx X +1 (X +1)

[ szdx ,
LF.= e =(1+Xx9)
Solution of diff. eq.

y (1+x) x I(1+i2)2 x (1 + %) dx

y(l+x)=tan™ (x) + ¢

Given that y(0)=0
c=0

y(1 + %3 = tan"*(x)

Put x=1

y- (2=

| a
~la

y:

< o
1]

1
4

Q=

=

|H N

D

1
[EY
(op]

If f(X) = loge (

1-x
1+ X

[1]

],|x|<l,then f( 2x
+ X
(1) 2f(x) (2) 2f(<)

j is equal to -

1
©®) 5

(4)1

(3) (F(9)° (4) - 2f(x)
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Sol.  f(x) = loge (l‘xj x| + 1
1+x
s 1- 2X .
(2] =ton | 252
1+x 14 S
1+x
2
- log, (l—x)2
@+ x)
= 2og. (1% =219
1+x
2 — X COSX . i
Q5 If f(xX) = ———— and g(x) = log. X, (x > 0) then the value of the integral
+ XC0S X 2
(1) loge 1 (2) loge 3 (3) loge &
Ans.  [1]
Sol.  f(x)= 2-Xxcosx g(x) = loge X
24 XC0S X
/4
1= [o(f(x)ax
-n/4
e 2 —XCOSX
| = j Ioge{—j ax .. (i)
a 2+ XCOos X
Applying
o 2+ XCOSX
j log ( ] dx ...(ii)
2 — X CO0SX
-n/4
Equation (i) + (ii)
/4
j log, (1) dx
-n/4
21=0 =0
Q.6 The sum of the squares of the length of the chords intercepted on the circle, X* + y = 16, by the lines, x +y = n,
n € N, where N is the set of all natural numbers, is -
(1) 160 (2) 320 (3) 210
Ans.  [3]
Sol.  Equation of circle XX +y*=16
Equation of chord x+y=N neN

2
Length of chord = 21}16 _n7

(Length of chord)® = 2(32 - n?)
Possible valueof n=1, 2, 3,4, 5

Sum of squares of the length of chords
=2(31) + 2(28) + 2(23) + 2(16) + 2(7)
=210
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[ atroyaxis -

(4) loge 2

(4) 105
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Q.7 The sum of the solutions of the equation |\/_ -2 +4/x (\/;— 4)+2=0, (x>0)isequal to -
Q)4 (2) 10 (3)9 (4) 12
Ans.  [2]
Sol. WX —2|+X (Wx-4)+2=0 (x > 0)
let V/x =t

[t—=2]|+t(t-4)+2=0

!

t>2 t<?2

t—2+t—4t+2=0 2-t+t?—4t+2=0

t?-3t=0 t?—5t+4=0

t=0 (Reject) t=4 (Reject)

t=3 Jx=3 t=1 Jx=1
X=9 x=1

Sum of all colution=9+1=10

Q.8 The shortest distance between the line y = x and the curve y* = x — 2 is -

7 7 11
(1) 2 (2)2 3) 3 4 w2
Ans.  [1]
Sol. y=x line
y?=x—2 parabola
&
//4"\&
%
p
(2,0)

Parallel line

for point P {ﬂ] =1
dx Jp

[Lj 1
2y ),

1

(YCostiate) = E

9

(Xcoordinate) = —

4
Point P gl
4 2

Shortest distance = length of perpendicular from P on linex-y =0

9.1
42 7
V2o a2
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9

QO

AnS.
Sol.

Q.10

ADnS.
Sol.

Q.11

ADnS.
Sol.

Q.12

Ans.

The sum of the co-efficients of all even degree terms in x in the expansion of (x + \/E Y+ (x— \/E )P, (x> 1)
is equal to -

(1) 24 (2) 26 (3) 29 (4) 32
[1]

(x+\/E)6+(x— \/E)6

=2PCox° (* = 1)° +°C, x* (® = 1) + °Cu X2 (x® = 1)% + °Ce X° (x* - 1)

Sum of coefficient at all even power

=2['Co+ °Co{=1} +°CxX* {1 + 1} + °Cs {°C1 - °Ca}]

=2[1+15(-1) +15(2) + (-4)]

=2[1-15+30-4]

=2x12=24

Let A and B be two non-null events such that A < B. Then, which of the following statements is always

correct ?
(1) P(AB) =P(B) -P(A)  (2) P(AB) = P(A) (3)P(AB) =1 (4) P(AIB) <P(A)
[2]
A<B
P(A/B) = P(ANB) _ P(A)
P(B) P(B)
P(B) lies between (0, 1]
So that
P(A/B) > P(A)

The sum of all natural numbers ‘n’ such that 100 <n< 200 and H.C.F. (91,n) > 1 is -

(1) 3221 (2) 3303 (3) 3203 (4) 3121
[4]

HCF.(91,n)>1

where 100 < n < 200

sum of all positive values of ‘n’

=7[15+16+..... +28]+13[8+ ..... + 15] — (13 x 14)

=7x %[15+28]+13><%[8+15]—(13><14)

= (49 x 43) + (52 x 23) — 182
=2107 + 1196 - 182
=3121

A point on the straight line, 3x + 5y = 15 which is equidistant from the coordinate axes will lie only in -
(1) 1%, 2" and 4™ quadrants  (2) 1%and 2™ quadrants (3) 4™ quadrants (4) 1% quadrants

[2]
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Sol.

Q.13

ADnS.
Sol.

Q.14

Ans.

Sol.

3x + 5y = 15 equation of straight line

v }

X=Yy X ==y
8x =15 -2x=15
x = 15/8 X =-15/2
y =15/8 y =15/2

15 15 15 15
P(?E) Q(_?Ej

I Quadrant Il Quadrant

JEE Main Online Paper

Let O(0, 0) and A(0, 1) be two fixed points. Then the locus of a point P such that the perimeter of AAOP is 4,

is -

(1) 8x* + 9y* -9y = 18 (2) 9%* + 8y* -8y = 16
(3) 9x* - 8y* + 8y = 16 (4) 8x* - 8y* + 9y = 18

[2]

0 (0, 0)

0, 1)A P(x,y)
Given that
OA+AP+0P=4

1+ \/x2 +(y-1)2 +\/x2 +y* =4

(VX2 +y? )= 3=+ (=17 )
X2+y2=9+x2+y2—2y+1—6m
3yx*+(y-1? =(5-y)

9+ (y-1))=(6-y)’
ox? + 8y* -8y =16

2
If 2y = {cot{mﬁ X e (O, g] then j—y is equal to -
X

COS X —4/3sin X

T T T
(l)x—g (Z)E—X (3)€—x

[1]
2
2y = | cot? J3cosx +sinx ‘e (O, E]
COS X —+/3sin x 2

2
2y = | ot V3 +tanx
l—ﬁtanx

T
(4) 2x - 3
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o<x< X atx= = Z<x< =
6 6 6 2
- T fxu is undefined Toeys T o Om
(g <Xro< E] (non-diff) P 36
2 n (n 2
= E_E_ 2y=| ——| —+X-—
2y (2 3 Xj d [2 (3 TED
2 2
s 21
2y = | —— 2y=| ——-X
Y (6 Xj d ( 6 j
Differentiation Differentiation
dy T dy _ n ]
2. =9l 2 _ 1 20— =2| —-x| (-1
dx (6 X] 1) dx ( 6 =)
d_y =X- E d_y =X- 7_TE
dx 6 dx 6
Q.15  All possible numbers are formed using the digits 1, 1, 2, 2, 2, 2, 3, 4, 4 taken all at a time. The number of
such numbers in which the odd digits occupy even places is -
(1) 180 (2) 175 (3) 160 (4) 162
Ans.  [1]
Sol. Total number of possible numbers
21) (4121
=180
Q.16  If the tangents on the ellipse 4x* + y? = 8 at the points (1, 2) and (a, b) are perpendicular to each other, then a?
is equal to -
2 64 128 4
1) — 2) — 3) — 4) —
()17 ()17 ()17 ()17
Ans.  [1]
Sol.  Equation of ellipse 4x* + y* = 8
dy __ &
dx y
tangent at (1, 2) and (a, b) are perpendicular
_X _4_a - l
2 b
=-8a ()]
(a, b) lies on ellipse
4 +b?=8  (fromeq. (i)
43+ 64a° = 8
2=2 =2
68 17
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Q.17 lim sin” x equals -
' x>0 \/_—«/l+ COS X
(1)4 (2) 242 (3) 42 4) V2
Ans.  [3]
Sol sin? x
' X—>0 \/_—«/l+ COS X
sin?x ﬁ+\/l+ COsS X
X—>0 V2 -1+ cosx ) | V2 —\1+cosx
sin’ x
lim { ] (\/§+«/l+cosx)
x—0 | 1—cos X
. sin? x
I|m (\/§+\/l+cosx)
2 sin ( j
2
1 (sinx)’ x/2 Y 1
lim = | =2 xx®x | — x x (72 +4/1+cosx )
x>0 2\ X sinx/2 X2
4
= %X 4 x 2\/5 = 4\/5
3 . 5 b8 .
Q.18 Ifcos (o + B) =g ,sin(a—P) = a and0<aq, B < 2 then tan (2a) is equal to -
63 63 33 21
1) — 2) — 3) — 4) —
()52 ()16 ()52 ()16
Ans.  [2]
3 4
Sol. cos (o + B) = T tan (o + B) = 3
sin (o —B) = 5 tan (o —B) = %
tan (20 = tan ((a +B)+ (a—-B))
_ tan(o+B) + tan(a. —P)
1-tan(a + B) tan(o — B)
4 N 5
_ 3 12 _ 48+15 _ @
l_ﬂ j 36-20 16
3 12
Q.19  The sum of the series 2.°Cy + 5-2°C; + 8:°C, + 11.°C; + ... + 62.%Cy is equal to -
(l) 223 (2) 225 (3) 226 (4) 224
Ans.  [2]
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Sol. S=2%Cy+5%C;+...... 59.2C,4 + 62-C,0 (D)
S=622Cy+59%Co+ ...... +52C, + 2.2¢C, ... (i)
Add equation (i) & (ii)
2S=64[PCy+2C,+ % Cy+ ... +2C,q]
2S=64.2%
S=64-2"
g=296.919_9%

Q.20  The length of the perpendicular from the point (2, -1, 4) on the straight line, Xl—zs = y_—72 :% is -
(1) greater than 3 but less then 4 (2) greater than 2 but less than 3
(3) greater than 4 (4) less than 2

Ans.  [1]

Sol.

Atl2 -1, 4]

=
[10h - 3, ~7% + 2, A] x+3_y-2_3_,
0 -7 1

Drs of AB = (10A -5, =70 + 3, L. — 4)
Drs of given line = (10, -7, 1)
1010 =5) -7 (-7Tx +3)+ (A, —-4)=0
1000 —-50 + 490 -21+2—-4=0

150A =75
A= l
2
Point B (2,—3 3]
2 2
Distance length AB = S 3.53
N

Q.21  Letf :[0, 2] — R be atwice differentiable function such that f"(x) > 0, for all x € (0, 2). If ¢(x) = f(X) + f(2 —X),

then ¢ is -

(1) increasing on (0, 2) (2) increasing on (0, 1) and decreasing on (1, 2)

(3) decreasing on (0, 2) (4) decreasing on (0, 1) and increasing on (1, 2)
Ans.  [4]
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Sol. Giventhat f”(x) >0 x € (0,2)
i.e. f'(x) is increasing function
() = f(x) + f(2-x)
P = /() - F(2-x)
I

v \

¢(X) is increasing d(x) is decreasing
ie.(x)>0 ie. () <0
f'x)-f@2-x)>0 f')-f(2-x)<0
f'(x)>f'(2-x) f'() < f'(2-x)

X>2-X X<2-X

2X>2 x>1

x>1 i.e.x e (0,1)
ie.xe(l,2)

Q.22  The greatest value of ¢ € R for which the system of linear equations
X—-cy-cz=0
cx—-y+cz=0
cx+cy-z=0
has a non-trivial solution, is -

(D% 20 (3)2 (4) -1
Ans.  [1]

1 —-¢c -c
Sol. c -1 c¢c|=0

Cc Cc -1

1(1-c)+c(-c-c)-c(+c)=0
1-c?=c?=c®-c®-c?=0

2c3+3¢?-1=0
c=-1

1
c=—

2

Maximum value of ¢ =

N |-

Q.23  The magnitude of the projection of the vector 2i + 3] +k on the vector perpendicular to the plane containing
the vectors f+]+IA< and i+ 2]+3IA< , 1S -
3 3
mg @E (3) 3V6 4) 6

Ans.  [2]
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Sol. Vector L to given to vectors is
ik
N
a=1{111
12 3
- 2 o
a=i—-2j+k
T N N
projection of b in direction of a = ~—
|a|
1 -2j+Kk)-(2i +3j+K)|
J6
_l2-6+1] _ 3 _ |3
N P

Q.24 The mean and variance of seven observations are 8 and 16, respectively. If 5 of the observations are 2, 4, 10,
12, 14, then the product of the remaining two observations is -

(1) 45 (2) 48 (3) 49 (4) 40
Ans.  [2]
Sol. Let unknown observation are X; & X»
24+4+10+124+144+ X, + X, _ 8
7
X1+ X=14 (I)

%z x? —(X)? = 16 (given)
%(22+42+1OZ+122+142+ x? + x2)-(8) =16
xZ + x2 =100

(X1 + Xz) — 2X1X2 =100

2X1X2 96

X1Xo = 48

Q.25 Thearea (in sq. units) of the region A= {(x,y) e Rx R0 <x<3,0<y<4,y<x’+3}is-

18 @) %3 @3) 2—36 4) 5—9
Ans.  [4]
Sol. y<x*+3x
0<x<3
0<4<4
Ay (3,12)
/ %l .
00) x=1 x=3
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Required region

1
= J.[x2+3x]dx+[2><4]
0

3 3,
{—+ xz} +8

3 2

_2+9+48 _ 59
6 6

Q.26 Ifa=cos? (g] B=tan, where0<a, B < g , then o — P is equal to -

-1 9 — 9 _1 9 -1 9
(1) tan [W} (2) sin [W} (3) tan (ﬂ] (4) cos [W}

Ans.  [2]

Sol.  a=cos? (gj = tan‘l(ﬂj
5 3
B=tan (lj

a—B=tan1 ﬂ] —tan™
3
4 1
_ 3 3 -1 _ _1(9]
= tan™ =tan| — | =tan| =
41 LA 13
3 3
=sin™ = ‘1[ ]
w/(13) +9? V250
=sin™?
SJ_

Q.27 If S; and S, are respectively the sets of local minimum and local maximum points of the function,
f(X) = 9x* + 12x° - 36x* + 25, X € R, then -

(1) S1={-2,0}; S, = {1} (2) S1={-1};5,={0, 2}
() S1={-2,1} S = {0} (4) S1={-2};5.={0, 1}
Ans.  [3]

Sol.  f(x)=9x*+12x* - 36x° + 25
f'(x) = 36x% + 36x% — 72x
f'(X) = 36X (X* + X = 2)
f'(xX)=36x (x+2) (x-1)

Sign of f'(X)
©. @ o @
2 0 1
1 t T
Minina Maxima Minima
S1 = {_21 1}
S, ={0}
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cosa —sina » (0 -1 .
Q.28 LetA=| . , (& € R) such that A* = . Then a value of a is -
Sino.  cosa 1 0
T (L T
1) — 2)0 3) — 4) —
1) o4 ) (©) ™ (4) 1
Ans.  [1]
cosa —sina
Sol. A= { ) }
sina cosa

A= coso —sino| [cosa —sina
sino.  cosa | [sino  cosa
A= {cos 20, —sin 20(}

" |sin20  cos2a
Similarly

A% {cosSZoc —sin 320(} _ {0 —l}

sin32o0.  cos32a 1 0
20= L
2
_ T
a__
64

n
Q.29 If aand B be the roots of the equation x> — 2x + 2 = 0, then the least value of n for which [%) =1is-

13 (2)5 (3)4 (4) 2
Ans.  [3]
Sol. X°-2x+2=0

(x-1)>=-1

X=1+i&1-i

Leta=1+Ii

1-i 2 2

least value of n=4

Q.30  The contrapositive of the statement ““If you are born in India, then you are a citizen of India’’, is -
(1) If you are a citizen of India, then you are born in India
(2) If you are born in India, then you are not a citizen of India
(3) if you are not a citizen of India, then you are not born in India
(4) If you are not born in India, then you are not a citizen of India
Ans.  [3]
Sol. Contrapositive of given statement is. If you are not a citizen of India, then you are not born in India.
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