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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020

(Held On Thursday 09" JANUARY, 2020)

TIME:9:30AM to 12:30 PM

MATHEMATICS TEST PAPER WITH ANSWER & SOLUTION

1. A spherical iron ball of 10 cm radius is
coated with a layer of ice of uniform
thickness the melts at a rate of 50 cm3/min.
When the thickness of ice is 5 cm, then the rate
(in cm/min.) at which of the thickness of ice
decreases, is :

B A S S
()3675 ()675 ()18n ()5475

NTA Ans. (3)
Sol. Let thickness of ice be 'h'.

Vol. of ice = V=%((10+h)3 —103)

ﬂ:%(mom)z

dh
dt )&

Given Ccll—\t,=500m3 /min and h = 5cm

~ 50=2(3010+5))90
3 dt

dh 50 1 .

—= - =-——cm/min

dt 4nx15 18=n
If the number of five digit numbers with distinct
digits and 2 at the 10t place is 336 k, then k
is equal to :
() 8

NTA Ans. (1)

=

(2) 6 (3) 4 47

No. of five digits numbers =
No. of ways of filling remaining 4 places
=8x8x7x%x6

_8><8><7><6_
336

k 8

-

Let z be complex number such that .
z+2i

and |Z|=§. Then the value of |z + 3i| is :
2

7 15
M Jio @23 B — 4) —

Sol z—1 1
Rl PP

= |z-i=|z+2i
=z lies on perpendicular bisector of (0, 1)
and (0, -2).

Imz =—>
mz B

i
Let Z=X——
€ 2

5
|Z|=E = x’=6

|z + 3i] =x+%= 2

=4/6+§=z
4 2

In a box, there are 20 cards, out of which 10
are lebelled as A and the remaining 10 are
labelled as B. Cards are drawn at random, one
after the other and with replacement, till a
second A-card is obtained. The probability that
the second A-card appears before the third
B-card is :

15

11 13 9
M 16 (2) If3 (3 6 4) Ix3
NTA Ans. (1)
Sol. A : Event when card A is drawn

B : Event when card B is drawn.
1
P(A)=P(B)= 5

Required probability = P(AA or (AB)A
or (BA)A or (ABB)A or (BAB)A or (BBA)A)

11(111] (1111)
=—X—+| —=X—X— |X24+| =X—X—x— [x3
22 (2 2 2 22 2 2
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2n . 8
xsin® X
The value of I . -

dx is equal to :
o sin” x +cos” X

(1) 2n
NTA Ans. 4)

(2) 4n (3) 2w 4) =2

xsin® x

Sol.

I=I - 8 8
v S1n X+Cos X

:U xsin® x dx +I(2n x)sin® de}

sin XCOS8 X Sin- X +COS X

.8
_ande

s X+ CoS X

/2 .8 /2 8
sin® X cos® xdx
=2 [ —dx+ [ o —dx
o sin” X +cos” X o sin” X +cos” X
/2

=2nj 1dx=27r.£=n2
0 2

T T
If f'(x) = tan~!(secx + tanx), —E< X <E, and

f(0) = 0, then f(1) is equal to :

n—1 T+2
) =~ @)
mt+1

G =

NTA Ans. (3)
Sol. f'(x) = tan-!(secx + tanx)

1
@

1+sinx 0
an

F(x) = tan*(

COSX

T_oX
X)=—X+—+¢C
fx) R

f0)=0 = c=0
= fo)=xt

n+1

1 1 2
If the matrices A={1 3 4|, B =adjA and
1 -1 3

|adjB|

C = 3A, then is equal to :

(1) 72 2) 2 3) 8 4) 16

NTA Ans. (3)

Sol.

1 1 2
A=|1 3 4

1 -1 3
= |Al=6

|A[" AT
3F|A] 3

|adjB| _|adj(adjA)| _
|c| |9A |

_O _

3y
The number of real roots of the equation,
e+ e —4ex +ex+1=0is:

(1) 4 (2)2 (3)3 41

NTA Ans. (4)

Sol.

eX+eX—4dex+ex+1=0
Divide by e2x
1

1
2x X
= e +e —4+e—x+67

= (ezx+%)+(e"+%j—4:0
€ €
2
= (e‘+ixj —2+(e*+ixj—4=0
(] €

Let eX+LX=t = (e-12=0 = x=0.
e

=0

Number of real roots = 1
Negation of the statement :

5 is an integer or 5 is irrational is :

(1) \/§ is irrational or 5 is an integer.

) \/5 is not an integer and 5 is not irrational.
3) \/§ is an integer and 5 is irrational.

4) \/_ is not an integer or 5 is not irrational.



4*\

CouegeDekho

p=\/§ is an integer.
q : 5 is irrational
~pVva=~pr~q
5 is not an integer and 5 is not irrational.

Let the observations x;(1 <1i < 10) satisfy the

equations, Z(x —-5)=10 and Z(X -5 =40

i=1
If u and A are the mean and the variance of the
observations, x; — 3, X, — 3, ...., X;o — 3, then
the ordered pair (u, A) is equal to :
(1) (6, 6) (2) (3, 0)
(3) (6, 3) 4) (3, 3)

NTA Ans. 4)

Sol.

10
D (x,-5=10
i=1

1 3
=> Mean of observation X, —5 ZEZ(Xi -5)=1
i=1
= u= mean of observation (x; — 3)
= (mean of observation (x; — 5)) + 2
=1+2=3
Variance of observation

10
X =520 (X, ' - (Mean of (3, ) =3

= A = variance of observation (x; — 3)
= variance of observation (x; — 5) =3

(1, A) = (3, 3)

1 1 1 1

The product 24-416-84-161%- __ to w is equal

to:

1

(1) 22 (2) 24 (3) 2 41

NTA Ans. (1)

Sol.

1 1 1 1

24-416.848.16128.

1 2 3 4

=24:216.248.21%. oo

1 1 1 1

=2428.216.0%.

passes through the point (2, 0). Wthh of the
following lines is not a tangent to this circle ?

(1)3x-4y-24=0 (2)3x+4y-6=0
B)4x+3y-8=0 @ 4x-3y+17=0

NTA Ans. (3)

Sol.

Equation of family of circle touching y-axis at (0,
4) is given by (x —0)2 + (y - 4)2 + Ax = 0.
-+ It passes through (2, 0)

= A=-10.

= Required circle is (x — 02 + (y —4)2 - 10x =0
= x2+y2-10x-8y+16=0

center of circle = (5, 4) and radius =5
distance of 4x + 3y — 8 = 0 from (5, 4)

= ‘ﬁ # radius
5

If e, and e, are the eccentricities of the ellipse,

2 2 2 2
i(_8+y7_1 and the hyperbola, %—yj=l

respectively and (e, e,) is a point on the ellipse,
15x2 + 3y? = k, then k is equal to :

(1) 15 (2) 14 3) 17 “4) 16

NTA Ans. 4)

Sol.

NG

A

18 3

4 13
P
9 3

(e}, €,) lies on 15x2 + 3y2 =k
= 15¢; +3e; =k
= k=16
Let f be any function continuous on [a, b] and

twice differentiable on (a, b). If for all x € (a, b),
f'x) >0 and f"(x) <0, then for any ¢ € (a, b),

fO-/@ is greater than :
f(b)—f(c) '
c—a

b+a b—c
W, @ @ C
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2 © b

it is clear from graph that m; > m,
fO-f@ _ fb)-f©)

c—a b-c
fl©)~f@ _c-a
f(b)—f(c) b-c

If for some o and B in R, the intersection of the

=

following three places

Xx+4y-2z=1

Xx+7y-52=0

X+S5y+oz=5

is a line in R3, then o + B is equal to :
(1) 10 (2) -10 3) 2 40

NTA Ans. (1)

Sol.

For planes to intersect on a line

= there should be infinite solution of the
given system of equations

for infinite solutions

1 4 2
A=l 7 -5|=0 = 3a+9=0=a=-3
1 5 a
I 4 1
A =17 B=0=13-B=0=B=13
I 55
Alsofora=-3andb=13 A, =A =0
a+B=-3+13=10

dx

The integral IT is equal to :

(x+4)(x=3)7

(where C is a constant of integration)

-3 % x-3 %
|2 2) —
) ( 4) e ) (X+4j v

X+
13

@) _i[x_3) e
13\ x+4

3) %(X_3j7+c

x+4

dx

dx J-
(x+4)7(x=3)7 (Mj (x -3y
x—-3

177
( x—3 ) L C
x+4

Let C be the centroid of the triangle with
vertices (3, —1), (1, 3) and (2, 4). Let P be the
point of intersection of the lines x + 3y -1 =0
and 3x —y + 1 = 0. Then the line passing through
the points C and P also passes through the
point :
(1) (7, 6)
(3) (9, -7)

NTA Ans. (2)

Sol. Centroid of A = (2, 2)

line passing through intersection of

(2) (-9, -6)
4 9, 7)

x+3y—-1=0and

3x —y+1 =0, be given by
x+3y-D)+ABx-y+1)=0
It passes through (2, 2)

7
T+5A,=0 = Xz—g

Required line is 8x — 11y + 6 =0
(-9, —6) satisfies this equation.

sin(a+2)x +sinx

B

X
b ;x=0
1 1L
(x+3x*)3 —x 3
4

3

;x>0

X

is continuous at x = 0, then a + 2b is equal to :
() -1 2) 1 (3) -2 0
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lim f(x) :l'ng

x—0" X

(s1n(a+2)x N s1nxj:a+3
X X

(X + 3X2 )1/3 _ X1/3
X4/3

lim f(x) = lin&

x—0" X

13
=1im(l+3x) 1:1

x—0 X

f0)=b

for continuity at x = 0
lim f(x) = f(0) = lim f(x)
x—0" x—0"

= a+3=b=1
a=-2, b=1
a+2b=0
The value of

1 U S
my OF O,5 @3

NTA Ans. (3)

N N |+ o
Sol. cos’—sin—+sin” —cos—
8 8 8 8

. T n 1. = 1
=sin—.cos—=—sin—=——
8 8 2 2

If for all real triplets (a, b, ¢), f(x) = a + bx + cx2;

1
then Jf(x)dx is equal to :
0

1 1
o ()
o sprn-sf2)

3) é{f(0>+f<1>+4f(%j}

4) %{f(o) +f Gj}

NTA Ans. (3)

Sol. f(x) = a + bx + cx?

b bx? ox’ |
j f(x)dx = {ax +— —}
) 2 3

=a+2+£=l[6a+3b+c]
2 3 6

1 1
= g{f(o) +f()+ 4f(£ﬂ

21. The coefficient of x* is the expansion of
(1+x+x3)9is

NTA Ans. (615.00)

Sol. (1 +x + x?)!°

= C + "Cx(1 + x) + "Cx*(1 + x)’

+ PCxX (1 + x) + Cx*(1 + x)* + ...

Coeff. of x* = °C,+ %C, x °C, + '°C, = 615.

The number of distinct solutions of the equation

log, |sinx|=2—-1log, |cosx| in the interval

2 2

[0, 2x], is

Ans. (8.00)

log, |sinx| = 2 — log, |cosx|; x € [0, 2]
= log, |sinx| + log, |cosx| = 2

= log, ,(|sinxcosx|) = 2

1 1
= |[sinxcosx| =7 = |sin2x]| =3

= 8 solutions
If for x 2 0, y = y(x) is the solution of the
differential equation
(x + Ddy = ((x + 1) + y - 3)dx, y(2) =0,
then y(3) is equal to

NTA Ans. (3.00)
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Sol. (x + 1)dy — ydx = ((x + 1)* — 3)dx

(x+1dy —ydx -
(x+1?

al——|=[1-
= (@+Dj [ u+nJ

integrating both sides
y .3

Rk N

=

=X+ +
x+1 (x+1
Given y(2) =0 = c¢=-3

y=x+1)| x+ 3 -3
(x+1)
y(3)=3.00
If the vectors, ﬁ:(a+1)i+aj+af<,
g=ai+(a+1)j+ak and
f=ai+aj+(a+1)f< (aeR) are coplanar
3(p.q)’ —A[Fxq| =0, then the value of A
is .
NTA Ans. (1.00)

Sol. ﬁ:(a+1)i+aj+af<,

=ai+(a+1)j+ak and

f=a§+a3+(a+l)f<

p.q,T are coplanar
= [pq 7]=0
a+1 a a

a a+1 a

3(p.4) —A|Txqf=0
_3Ga’ - 3pa9°
A= =o=R  IZRIZR _(==\2
[Txq " [TFlqf -(F.q)

=1.00

The projection of the line segment joining the
points (1,—1, 3) and (2, —4, 11) on the line joining
the points (-1, 2, 3) and (3, -2, 10)
is .

Ans. (8.00)

1Q(2,-4,11)
(1,-1 ’3)?/’

Ae ‘_l ‘_l e B
(_11213) (3,—2,10)

PQ-AB

Projection of PQ on AB=|—>-
|AB|

|G =35+8k)-(41 -4 +7f<)|_8
B 9 I~



