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1. There are 5 girls and 7 boys. A team of 3 boys and 2 girls is to be formed such that no two specific boys are in
the same team. Number of way to do so

(1) 400 (2) 250 (3) 200 (4) 300
Answer: (4)

Solution:
Total number of teams = 'C, X °C, =35x10=350
Let A, B be the specific boys.
Number of teams with these two boys in the same team = °C, x °C, =5x10=50
.. Required number of ways =350—-50=300

2. The equation x> +2x+2 =0 hasroots & and 3. Then value of & + " is

(1) 512 (2) 256 (3) -512 (4) -256
Answer: (4)

Solution:
(x+1) =—1= x+1==i
x=—=1+i, —1—i
a=-1+i, f=-1-i

(37
4

01:\/561( j,ﬂzﬁei(_iﬂ)

o + " = (\/5)15 (61454” + ei[ﬂjﬂ)J

15
=22 (ZCOS (45—7[)}
4
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V.4 3 .
3. Io |Cosx| dx is equal to
4 2
1)— 2)— 3)0 4)—
()3 ()3 (3) 4)

Answer: (1)

Solution:
o x
IO |cos x| dx = 21.02 cos’ x.dx

:2.[5 3cosx+cos3x

ZSin(x2 —1)—sin2(x2 -1

2sin(x2 —1)+sin2(x2 -1

4. If X’ #nx+1.ne N then jx\/ ;dx is equal to

2
(l)lncos(x 5 1j+c (2)%lncos al

2_ 2_
(.?))lnsec(x2 1j+c (4)%lnsec(x 1J+c

Answer: (3)

https://byjus.com



https://byjus.com/?utm_source=pdf-click

Maths Paper — JEE Main 2019 m BYJU'S

. The Learning App
January Session

Solution:

Let x> —1=¢ :xdxz%

J- |2sin ¢ —sin 2t dt __J- 2sinz(1—cosr) P
2sint+sin2t 2 2sint(1+cost)

=ljtan£.dt
2 2

=log secL +c
2

=log|sec x -1
g 2

5. If a=i— j,b=i+ j+k aretwo vectors and ¢ is another vector such that aXxc+b =0 and a.c=4

+c

-2
then |c| =
19 17
D9 2)8 3)— 4)—
(D ) 3 > @ >
Answer: (3)
Solution:
axc+b=0
axc=—b
sz(szE)=B><Zz
(a.0)a-(a.a)e=bxa )
ac=4aa=2 ()
3
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i Gk
bxa=|l 1 1|=i+j-2k
1 -1 0

From (1), (2), (3)

4a-2c=1i+j-2k
~2c=i+]j-2k-4(i-])
—2c=-31+5]-2k

4\2\2 —38= Hz - %

5 ;o x<1
a+bx ; 1<x<3
6. f(x)= then
b+5x ; 3<x<5
30 ; x25

(l)f(x)is discontinuous Yae€ R, be R

(3) f(x)is continuous if a=5&b =0

Answer: (1)

Solution:
£(r)=£(r)
a+b=5 .. (D)
£(3)=(3)
b+15—=a+3b ... (2
£(57)=£(5)

.. (3)

o f (x) is continuous if a =0&b =5

@ f (x) is continuous if a =-5&b =10

4
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b+25=30 .. (3)
From (3),b=5

From (1), a=0& from (2), a =5

- f(x)is discontinuous Vae R, be R

7. Average height & variance of 5 students in a class is 150 and 18 respectively. A new student whose height is

156 cm is added to the group. Find new variance.

(1) 20 2)22 3) 16 @) 14
Answer: (4)
Solution:

Let 5 students are X, X,, X5, X,, Xs

Given}z%zlso = ix.=750 e (D)
2 2
%—(})2 :18:%—(150)2 =18

S

= > x’=(22500+18)x5 = > x’=112590 ()
i=1

Height of new student = 156 (Let X¢)

Now x, +x, +x; +x, +x; + x, =750+156

- _xl+x2+x3+x4+xs+x6:906:151 .. (3)
6 6

25w

Xnew =

Variance (new) =

2 2 2 2 2 2
_ XX X X X+ X _(

151)
< )
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From equation (2) and (3)

112590+ (156)° 3
Var (new) = - —(151)* =22821-22801=20

8. a,b,carein G.P, a+b+c=bx,then x can not be

(H2 (2)-2 (33 4)4
Answer: (1)

Solution:

a
Let the terms of G.P be —,a,ar
r

a

S.o—+a+ar=ax
1

= x=r+—+1

1 1
But r+—2=2 or r+—<-2 (using A.M,G.M inequality )
r i

wx—=122 or x—-1<-2
= x23 or x<-1

2403
9. {F = E then find k. (where {.} denotes fractional part function)

(12 (2)8 31 4)4
Answer: (2)

Solution:

2* =1(mod15)

2** =1(mod15)
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2*? =8(mod15)

403
2 =§:> K =15
15 15

10. lim 1+ L+y" _\/E—

7] =

y—0 y
(D L (2) 1 3) . (4) does not exist
42 22 22(1+42)
Answer: (1)

Solution: Rationalising numerator,

\/1+ 1+y —\/_ \/1+ 1+y* +\/_
o \/1+\/W+\/_

5 1+y* -1 ><,/1+y“+1 1 y*
" y4(«/1+1/1+y4+x/§) Vi+y*'+1 0 4(\/1+«/1+y +\/_j(«/1+y4+1)

1
42
11. There is a parabola having axis as x — axis, vertex is at a distance of 2 unit from origin & focus is at (4, 0).

Which of the following point does not lie on the parabola.

(1)(6,8) @)(5.26) (3)(8.4V3) (4)(4,—4)
Answer: (1)
A
Solution:
¢ + S x
The equation of parabolais y* =8(x—2) 2,0 @0

. (6,8) does not lie on this curve
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12. Find sum of all possible values of € in the interval | ——, x| for which -
2 1-2isin @

T
1)— 2
()3 @z

27 T
3)— 4)—
()3 ()2

Answer: (3)

Solution:

= 3+2isin6x1+2isin6’
1-2isin@ 1+2isin@

(3—4sin’ @) +i(8sin6)
1+4sin* 6

For z to be purely imaginary, Re(z)=0

3—4sin’ @ _
1+4sin’ @

1.e.,

:>sin29:g
4

. sum of all values of @ = 2—7[

—sin @
cosd

2

cos@ ‘ 50 V4
13. Let A=| Find the value of A™" at @ =—.
sin @

NS J3

3) “

N|,|_ N‘&l

l\)‘&l N |~
l\)‘&l N |~

[NSRIE

Answer: (2)

3+2isin @

is purely imaginary
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Solution:

Ae cosd —sind
“|sin® cos@

A is a rotation matrix

n

(cosna —sin naj g _( c0s 506 sin500j

sinn@ cosn@ —sin508 cos508

257 . 257 N
cosS——  sin—— 7 E
A at0 =" is =
12 —sin —257[ cos —257[ __1 ﬁ
6 6 2 2

14. If (A ®B ) A (~ AOB ) = A A B what should be proper symbol in place of @ and ® to hold the equation

(I)Aand v 2)A and A 3)v and v 4)v and A

Answer: (1)

Solution:

By inspection @ represents A and O represents v

A | B| AAB |~A| ~AvB | (AAB)A(~AVB)
T | T N F T T
T | F F F F F
F | T F T T F
F | F F T T F

~(AAB)A(~AVB)=AAB
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15. If y(x) is solution of x?+ 2y =x’, y(l) =1 then value of y(%j =
X
49 49 45 45
)—— 2)— 3)— 4)———
(D 6 ( )16 (3) 2 “@ g
Answer: (2)
Solution:
dy 2
X.—+2y=x
dx y
dy 2
— 4y =
dx x Y

This is linear differential equation

2
.[ 0g X
21 2

LF =e
- solution is x’y = Ix3dx
4

Py=se
YTy

3
1 :1 == = —
y(1) c=7

11 1 3
AX=—=—y=—+=
2747 T6a 4
L%
"6

16. From a well shuffled deck of cards, 2 cards are drawn with replacement. If x represent numbers of times ace

coming, then value of P(x = 1) + P(x = 2) is

25 24 49 23
1)— 2)— 3)— 4)—
( )169 ( )169 ( )169 ( )169
Answer: (1)
10
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Solution:

P(le):zclxixﬁzﬁ
52 52 169

4Y 1
P(x=2)=2C,x| —| =—
(x ) 2 (52)

P(x=1)+P(x=2)=%

2 2

T

17. If eccentricity of the hyperbola x2 - _y2 =11is more than 2 when @€ | 0,— | then values of length of
cos” @ sin” @ 2

latus rectum lies in the interval

(1)(3,00) 2)(1,3/2) 3)(2,3) @ (-3,-2)
Answer: (1)

Solution:

2

For hyperbola, e* =1+ p

=1+tan’ @
=sec’ @

e>2=secl>2

:ae(z,zj
32

2

Length of latus rectum = —— =2tan @sin @
a

:2(>\/§)(>£J

2

11
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18. If slant height of a right circular cone is 3 cm then the maximum volume of cone is

()23 wem? 2) 43 wem? 3) (2 +3 ) rem’ (4 (2 -3 ) em?

Answer: (1)

Solution:

:%ﬂh(9—h2)
1

V =37xh——7xh
3

For maximum volume, ﬂ =0
dh

=3r-7h*=0
:>h:\/§

=r’=6

. Volume :%7[(6)(\/5) =23 em’

19. If cos™ (ij +cos™ (ij = z, x> 3 then x =
3x 4x 2 4

12
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145 145 V146 V146
(H—— 2)—— Q) —— 44—
11 12 10 11
Answer: (2)

Solution:

2 16X’ -9
3x 4x

V16x* -9 =§316x2 —9=ﬂ
3 9

, 145
=x =
Ox16
145
= 5p S — e
12

20. If px+gy+r =0 represent a family of straight lines such that 3p+2g+4r =0 then

(1Al lines are parallel (2) All lines are inconsistence
31

(3) All lines are concurrent at (Z,Ej (4) All lines are concurrent at (3, 2)
Answer: (3)
Solution:

px+qy+r=0 .. (D)

3p+2q+4r=0

13
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3—p+1+r:0 .. (2)
4 2

(1) & (2) are identical

(Lﬂ{%%}

21. Consider the system of equations x+y+z:1,2x+3y+21:1,2x+3y+(a2—1)z=a+1 then

(1)system has a unique solution for |a| = \/§ (2) system is inconsistence for |a| = \/3

(3)system is inconsistence for a =4 (4) system is inconsistence for a =3

Answer: (2)

Solution:
x+y+z=1 voo (1)
2x+3y+2z=1 x (@)
2x+3y+(a2—1)z=a+1 ...(3

By observation, when a*> —1=2

LHS of (2) & (3) are same but RHS different
Hence a’> =3= |a| =3

.. For |a| = \/g, the system is inconsistent.

22. The value of 3(cos @ —sin @)" +6(sin 6+ cos @)’ +4sin° @ is , where O (%,%)

(H)13—4cos* @ (2)13—4cos® @

14
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(3)13—4cos® @+ 2sin* Bcos’* 9 (4)13—4cos* @+ 2sin* Ocos’ 9
Answer: (2)

Solution:

3(cos2 0 +sin’ §—sin 249)2 + 6(sin2 0 +cos” @+sin 249)+4sin6 0
=3(1+sin’ 26— 25in 20) + 6 + 6sin 20 + 4sin° &
=9+3sin*20+4sin® 6

=9+3(4sin’ Bcos® 6) +4(1-cos> )

=9+12cos’ @sin’ 6’+4(1—cos6 6—3cos’ @sin’ 6’)

=9+12sin’ @cos’ @+4—4cos® @—12sin’ fcos’

=13—-4cos’ @

23. 3 circles of radii a, b, ¢ (a <b< c) touch each other externally and have x — axis as a common tangent then

1 1 1
(1)a, b, carein A.P. Q——==——t—
Vb a e
1 1 1
(3)\/5,\/5,\/;areinA.P. (4) e —m = ——
Je b a
Answer: (4)
Solution:
C I
b
) P O R g
15
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PQ+0OR=PR

J(c+a) —(c=a) +y(b+a) ~(b-a)’ =

Védac +~4ab =J4bc

Dividing with /4abc,

1
—+
b c

-
-

2. 1t f(x):i,fz(x)zl—x,]g(x):l1

- X

W £ (x) @~ 1,(x)

Answer: (3)

Solution:

HT(£(2)=£(x)

J(b+c) —(c=b)’

3) f, (%) @ f, (x)

16

then find J (x) such that f,0J o f,(x)= f;(x)
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25. Find the equation of line through (—4, 1, 3) & parallel to the plane x+ y + z =3 while the line intersects
another line whose equationis x+ y—z=0=x+2y—-3z+5

x+4 y-1_ z-3 x+4 y-1_ z-3

1 2

= -3 -2 1 @) 1 2 1

(3)x+4:y—1:z—3 (4)x+4:y—1:z—3
-3 2 1 -1 2 -3

Answer: (3)
Solution:
Family of planes containing the line of intersection of planes is 77, + A7, =0
ie, (x+y—-z)+A(x+2y-3z+5)=0
This is passing through (—4,1,3)
= A=-1
Hence the equation of planeis y—2z+5=0

Required line is lie in this plane & is parallel to x+ y+z=5

i ] k
- direction of required line =|1 1 1 |=-3{+2]+ k
01 =2
.. Required line is x+4 = y-1 = 23
-3 2 1

26. Consider the curves y = x> +2 and y=10- x°. Let @ be the angle between both the curves at point of

intersection, then find |tan t9|

8 5 3 8
— 2)= 3)— 4)—
()15 ()17 ()17 ()17

Answer: (1)

17
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Solution:
X +2=10-x"
>x=12&y=4
. point of intersection of curves = (£2,4)
y=x"+2; y=10—x

ﬂ =2x; ﬂ =-2x
dx dx

ﬂat(i 2,4)=i4=m1; ﬂat(i 2,4):14:,712
dx dx

Jtan a|=‘i‘=§
1-16| 15

27. A plane parallel to y-axis passing through line of intersection of planes x+ y+z=1&2x+3y—z-4=0

which of the point lie on the plane.

(D(3,2,1) 2)(-3,0,1) 3)(-3,1,1) @ (3,1,-1)
Answer: (4)

Solution:

Required plane is 7, + Az, =0
(x+y+z-1)+A(2x+3y—2z-4)=0

(1+24)x+(1434) y+(1-4) z—(1+44) =0
This is parallel to y-axis = A = %

. Required plane is x+4z+1=0

18
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By inspection, (3,1,—1)lie in this plane.

28. Find common tangent of the two curves y° =4x and x> +y° —6x=0

X X X
Dy=2+3 ) y=| -3 Hy=2-3 4)y=

Answer: (4)

Solution:

1
Equation of tangent to the parabola y2 =4xis y=mx+—
m

=m’x—my+1=0
This is also tangent to x~ +y° —6x =0

3m? +1

Nm* +m?

=3

ie.,

9m* +1+6m> =9m* +9m’
3m® =1 :>m=+L
V3
X
.. common tangentis y =% —+\/§J
(x@

29. If the area bounded by the curve y = x -1, tangent to it at (2, 3) and y-axis is
2 4 8
M= @)= 3= 1
3 3 3

Answer: (3)

19

5%
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Solution:

Equation of tangent at (2, 3) is

y+3

——=2x-1
2

y+3=4x-2

4x—y=35

3

Required Area = Ar(APAB) —I X rapors O

-1

:%XZXS—iMdy

o]

20
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