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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Wednesday, 8 January 2020
TIME : 9:30 AMto 12 : 30 PM

;
1. Let j cosx dx _=1(x) (1+sin®x): +c then find value of xf(gj
sin® x(1+sin6 XF
]
AT j cosx dx 5 = f(x) (1+sin6x)i+c,6ﬁ xf(%) BT A &—
sin® x(1+sin6 XF
(1) 4 (2) -2 (3)8 (4) -4
Ans. (2)
Sol. sinx=t
cos x dx = dx
- dt dt
= 2 = 2
3146 E
£+t t7[1+1sj3
t
Put 14— =% vy w = 3= 12y,
t6 72
.
—1jr2 iy r+c= 1 sin® x + 1 5+c o (1+sin6x)%+c
2J r? 2 2( sin®x 2sin? x

f(x) = —%coseczx and 3R 1 =3

(3

2. If y(x) is a solution of differential equation v1—x2 ?+ J1-y2 =0, such that y(%) - g then
X
2 dy 2 1 \/5
I y(x), THA FHIDBR] J1-x d—+\/1—y =0 &7 B B AT y > =?,a—e[
X

1 1 1) V3 1 1 1) 1

)yl — |=—— )y — |=2=2 3y — |=— 4) yl = |==

()Y(JEJ 7 ()Y[JEJ 5 ()y(ﬁ] > ()y(zj 5
Ans. (3)

dy dx

J1-y? +\/1—x2 )

Sol.

0 = sin-'y + sin“'x = ¢
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= sin~'y = cos™"'x

(1) e (2) e? (3) 27 (4) e37
Ans. (1)

Sol. LetL = lim

x—0

2 iz T lim 1| 4 -4
(3X +2JX _ exwxz ™2 | & 2l7xte2f _ 62 g2

7x% +2 -

4, In a bag there are 5 red balls, 3 white balls and 4 black balls. Four balls are drawn from the bag. Find
the number of ways of in which at most 3 red balls are selected
(1) 450 (2) 360 (3) 490 (4) 510

Ans. (3)

Sol. 0 Red, 1Red, 2 Red, 3 Red

Number of ways = 'C4+ °C;.’Cg + °C,."Co+ °Cz."Cy =35+ 175 + 210 + 70 = 490

5. Letf(x) = {(sin (fan-'x) + sin (cot'x)}2 =1 where |x| > 1 and % _ %%( in"'f(x)).

If y(\/g)zg then y(—\/§)=

- - T 2n
(1) = @ & B3 W3

Ans. (2)

Sol. 2y =sin'f(x) + C = sin-'(sin(2tan-'x)) + C = 2(%) = Sin‘1[si n(%j} +C
E = E +C C=0
3 3

for x = —/3, 2y = sin~! (sin(_zn)]+o N 2y = -n

(-3

6. If 21> + 21+ f(x), 3* + 3* are in A.P. then minimum value of f(x) is
(1)1 (2) 2 ()3 (4)4
Ans. (3)
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Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

f(x) =

21X oM x 4 3% 4 37X
2
Using AM > GM
f(x) > 3

Which of the following is tautology
1 & 9§ Bl gAfad 7 2
(M PArPE—09)—q9 (2)a—>par(p—0

@) pviprq) @) (pA(pva)
(1)

Pla|p>a|pa(P—a) | (PAP—T)—a | a—>PAP-A) [PAG | PV(PAG) | PVA ]| PA(Pya)
T|IT(T [T T T T T T T
T|F[F F T T F T T T
FIT|T F T F F F T |F
FIF|T F T T F F F |F

Ais a 3 x 3 matrix whose elements are from the set {-1, 0, 1}. Find the number of matrices A such that
tr(AAT) = 3. Where tr(A) is sum of diagonal elements of matrix A.

AT® 3 x 3 4 P Mg B, [o9d add Tz {1, 0,1} F fo0 T 2|79 Mg A BT T 9 B
S 39 UBR B & tr(AAT) =3 TET tr(A) 3MTE A & fa&el & sragal &1 I 2|

(1) 572 (2) 612 (3) 672 (4) 682
3)

Letdr T A= [aii]3x3

tr(AAT) = 3

A%, +aly +aly + a5 + corennn. +as;=3

possible cases

Fvrfaa Rerfaat
0,0,0,0,0,0,1,1,1 —1
0,0,0,0,0,0,—1,-1,-1 —1
0,0,0,0,0,0,1,1, -1 -3
0,0,0,0,0,0,—1,1,—1 —3

9Cq x8=84x8=672

Mean and standard deviations of 10 observations are 20 and 2 respectively. If p (p = 0) is multiplied to
each observation and then g (q = 0) is subtracted then new mean and standard deviation becomes half
of original value . Then find q

10 TRIeT0l HT FATR A1E T4 A6 faaed Hae: 20 a2 7 | IS IS W& DI p (p = 0) § 0N &R
T4 9 q (q# 0) FCT WY d9 1 AATR A1 U4 A6 [dae- aRafdd AM1 & MY 8 9 &, a9 q
BT A B

(1)-10 (2) =20 (3)-5 (4) 10

(2)
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Sol.

10.

Ans.

Sol.

If each observation is multiplied with p & then q is subtracted
I TS & Bl p H YO RS 34 9 q I I1Y
New mean X; =px—q

AT 71T Xy =pX—(

=10= p(20)-q cen(1)

and new standard deviations

AT 1 qD fdere=

1 1
co = p| oy =1=1p|(2) :Ipl=§ :>|O=i§
1
Ifp=—
P=3
m‘%{p—l
S 2

then g = 0 (from equation (1))
T q =0 (W= (1) )

fp=-

N —

’
?ﬂ%p_—E

q=-20

If maximum value of 1°Cy is a, 2°Cq is b, 2'Cr is c, then relation between a, b, ¢ is
Jfg 19C, BT 3MfAHAH AF a, 20Cq BT 3MfAHAH A b qAT 2'C, BT MABTH A ¢ ®, d9a, b, c H T€+ © :
a b © a b c a b c a b c

1 = — = — 2—=—=— 3—=—= 4—=—=—
()11 22 42 ()22 1 42 ()22 42 11 ()21 1 22

(1)
We know "G is max at middle term
&9 S & 6 "C, 787 U WX 3rfdrpaH el B |
a="1Cp = 19C10 = 1°Cy
b =20Cq = 29Cyo
¢ =2"Ce =2'C10 = 2'C11
a b A c
Co S0 G 133 GCe

a_b_ c
12 42/11
a b ¢
11 22 42
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11. Let P(A) = % P(B) = % where A and B are independent events then
wP(A):%,P(B):%aﬁAamBWW%,aa
A) 1 A 1 Ay 2 A) 5
1P —|== 2) Pl —|=—= 3) Pl=|== 4) Pl —|==
ofdld e et o)
Ans. (2)
Sol. A & B are independent events so

A 9T B Wad3 "eAN B, S9foly

82X _ 8—2)(

then inverse of f(x) is

1 1+x 1 1-x 1 1-x 1 1+x
0 qoa(y]  @goea(i] @ s @ ga(i]
Ans. (1)

Sol. y =

84X :1+y
1-y

4x = IoggGJr—Q

1 1+y
:—I —_—
X y 098(1_yJ

1 1+X
f~1(x) = —logs| ——
=7 098(1—xj

13. Roots of the equation x2 + bx + 45 =0, b € R lie on the curve |z + 1| = 2\10, where zis a complex
number then

THIHT X2+ bx +45=0,b c R® a1 a5 |z + 1] = 2410 W Rerd 8, W&l z wfas G 2 @@

(1)b2+b=12 (2)b2-b =30 (3)b2-b =236 (4)b2+b=30
Ans. (2)
Sol. Letz=aip be roots of the equation

AMT z = o + i FHHT & o B
So 2o0=-band o? +B2=45, (o + 1)2+ B2=40

JEE Exam Solution www.esaral.com 5
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AT 20=—bAAM a2 + P2 =45, (a + 1)2 + p2 =

So (a+1)2—a?=-5

sAflt (o + 1)2-a2=-5

= 20+1=-5 = 20=—06
sob=6

gafeltb =6

hence b2—-b = 30 3@ b2—b =230

X% + o
7x

14. For f(x) = ¢n (

40

J . Rolle's theorem is applicable on [3, 4], the value of f'(c) is equal to

T f(x) = /n [XZJ““J.H‘:%QW[SA]J?’I e T Fd & 9 f'(c) BT 9§

7X

-1
2) —
12 @

Sol.

12

15. Let f(x) = x cos~(sin(|x])), x € (—?ng] then

=%
(O =-7

(2) f'(x) is not defined at x =0

(3) f'(x) is increasing in (_?“oj and f'(x) is decreasing in [O,

(4) f'(x) is decreasing in [_?“oj and f'(x) is increasing in [O,

AT f(x) = x cos~(sin(=|x])), X e [_?“gjaa

T

JEE Exam Solution

1 -1
(©) 5 (4) 3

N3 N a
~_

X
(3) (%",o]ﬁ f1(x) e ¥ d [o,Ejﬁi '(x) BT 2 |
)

F f(x) T & TG [o,g]ﬁ f1(x) qEFA ¥ |
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Sol.

16.

Ans.

Sol.

17.

JEE Exam Solution

f'(x) = x (r — cos™! (sin|x|))

=X(n_[g—sin‘1(sin | x |)]j
_ x[gﬂx |]

E+2x x>0
F(x) = 42

E—2x x<0

2

f'(x) is increasing in (0%} and decreasing in (%‘oj
(‘—2“,0}# f/(x) SR & Td (o,g]ﬁ fi(x) qefaT B |

Let P be a point on x?= 4y. The segment joining A (0,—1) and P is divided by point Q in the ration 1:2,
then locus of point Q is

AMT x2= 4y R U fog P 2| S5 A (0,-1) W@ P &1 e aren varavs fag Qgr1 1:2 3 fawfoa g
g, T8 Q@ fag 9 &
(1) 9x2=3y + 2

(2)

Let point P be (2t, t2) and Q be (h, k).
A g P (21, 12) 91 Q (h, k) B

2t -2+t
3’ 3

(2) 9x2=12y + 8 (3)9y2=12x+8 (4) 9y?=3x+2

2
Hence locus is 3k + 2 = [%) = 9x¢=12y + 8

2
3q: fawg g1 3k + 2 = [%) = 9x2=12y + 8

Ellipse 2x? + y2=1 and y = mx meet a point A in first quadrant. Normal to the ellipse at P meets x-axis

1
at | -——=,0 | and y-axis at (0, B), then |B| is
[ 3/ J y (0, B) Bl

p) 242 J2 2
M= @ == @ > @ <
www.esaral.com 7



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

R
esa I’al JEE | NEET | Clas 8 - 10 Download eSaral APP [ z@

ega 2x2 +y2 = 13R ¥ y = mx fIg A W yoret gguifer § et g | dredga & fag P wR s1fier x-
et B [—L,OJ TR Tl y-31eT B (0, B) TR fAerar 1 @9 || B—

32
(1) = 0 22 @ 2 @ 2
J3 3 3 3
Ans. (3)
Sol.  Let P be (x1, y1)
. .X y 1
Equation of normalatPis — - —=——
X1 Yy 2
It passes through [—L Oj > 1 -1
32’ 6v2x, 2 ' 32
So vy, = ¥ (as P lies in Ist quadrant)
So B = h — @
2 3
H1fb fa=g P, (x4, y1) g
PR aferg ———Y J
2X1 Yy 2
W%(—L,OJQW% :>_—1=—1 :>x1=L
3.2 6v2x, 2 3.2
2,2 . :
WYFT (Hfs P g =qater A Rer@ =)
N O )
P=%=73
18. If y2 = ax and x2 = ay intersect at A & B. Area bounded by both curves is bisected by line x = b(given a >

b > 0). Area of triangle formed by line AB, x = b and x-axis is%. Then

(1)aé—-12a®-4=0 (2)as +12a3-4=0
(3)ab-12a%3+4=0 (4)ab+12a8+4=0

AT y2 = ax AT x2 = ay , A 3R B WR UR=eE & © | IM1 91 A URTg 896 HI ¥E X = b §RT
FAfGHIRNTG BIAT © (Wafd a > b > 0) @1 AB, x = b 3R x-31eT & a1 3t %%aa

(1)a®-12a°-4=0 (2)af+12a3-4=0
(3)a®—-12a®+4=0 (4)as +12a3+4=0
Ans. (3)

JEE Exam Solution www.esaral.com 8
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b e a2
Sol. 2_= = —
J'{\/gx a }dx 6
0
2 > b a2
— b2 - — == ..
N 3 Ja " 6 (i)

also area of A OQR &T &F%hd = %

1b2=l = b=1
2 2
Putin (i) ¥ @9 ®®
= 4aa-2=2a°
= ab+4a3+4=16a
= af-12a%+4=0

19. Let ABC is a triangle whose vertices are A(1, —1), B(0, 2), C(x’, y')and area of AABC is 5 and C(x', y')

lie on 3x + y — 4L = 0, then

AT Byt ABC U@ e & fras = A(1, =1), B(0, 2), C(x', y') & Ter 311 ABC &1 &%l 58 dor

C(X,y)\@3x +y—4L =0 Red 8,4

(=3 2)r=-3 @)1 =4 (4) 7 =2
Ans. (1)
0o 2 1
Sol. D= ) 1 -1 1
2
'y 1
21 =-x)+(y +x)=x10
2+2X' +y +x'=%10
X' +y =120r IAI3X' +y =—8
A=3,-2
20. The system of equation 3x + 4y + 5z =
X+2y+3z=1
4x + 4y + 4z =%
is inconsistent, then (3, 1) can be
(1) (4, 6) (2) (3, 4) (3) (4,3) (4)(1,0)
AMIE FHIGH B 3x+4y +5z2=p
X+2y+3z=1
4x + 4y +4z =5
fPTT oRITa & 99 (5, p) ®
(1) (4,6) (2) (3,4) (3) (4,3) 4)(1,0)
Ans. (3)
JEE Exam Solution www.esaral.com 9
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Sol. Note D = (Rs > Rs —2R1 + 3Ro)

o w b= W
ST N \C T

o w W O,
1]
o

00

Now let Ps=4x + 4y + 4z — 6 = 0. If the system has solutions it will have infinite solution,
so P3 = aP1 + BP2

Hence 3o+ =4&4a +2=4=0=2&pB=-2

So for infinite solution 2p -2 =8 = for 2u#48 + 2

system inconsistent

3 45
T@iD=|1 2 3| (Rs > Rs—2Ri +3R2)

4 4 4

3 45

=|1 2 3=0

0 00
AT Ps=4x + 4y + 4z — 8 = 0 AT FHIHRON &1 BRI & QAT 2 AN 59 < & 81 |
(Y P3 = oP1 + PPz

T Ba+P=48&40 +2B=4=0=28&P=-2
Ay 3 &1 @ folg2u—2=8=2u#56+2® forg

[REZRECKEG]

21.  Shortest distance between the lines X—> - ¥=8_2-8 X+3 _y+7 270
4 227 A1 1 7
(1) 3430 (2) 2430 (3) Y30 (4) 4430
Yo X23_Y=8_2°3 X+3_y+7_2-0 5 por gy g0 2
1 4 227 A1 1 %

(1) 3430 (2) 2430 (3) V30 (4) 430

Ans. (1)

Sol. AB=6i+15]+3k

P=i+4]+22%

G=i+]+7k
i ok

pxg=[1 4 22 =6i+15]-3k
11 7

Wé-(ﬁxaj _ [36+225+9

SD.= - _
pxd  V36+225+9

JEE Exam Solution www.esaral.com 10
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22.

Sol.

If volume of parallelopiped whose there coterminous edges are D=T+]+XR, \7:27+]+R &

W =i+ j+3k is 1 cubic unit then cosine of angle between i and V is

I TR Tehold D M~ oI G=i+]+AK, V=2i+]+k T W=i+]+3k ¥, & 3maa= 1 &

IPIS & O9 U 3R vV FE BV BT HIodT d14 a—

7 7 5 5
(1) 30 (2) o3 3) Yo (4) 7
11 A
t1=|11 3|=>=-A+3=21 =>A=20rL=4
2 1 1
Fori =4 fog
oSO = 2+1+4 _ 7
V618 643
SECTION -2

% This section contains FIVE (03) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

7
L X4

If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal

places.

» Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases

s 2

% 39 @< ¥ UfF (03) U B | UG YT BT SR HE&dHs A (NUMERICAL VALUE) 2, i fg—sidra qurie
TqAT TIHAT Yehol—3h- H B |

< I AATHE "1 H Gl W Afd I XH § , 1 G D JI9 Bl GIEAd B Gl XA dh She/ISS
3% (truncate/round-off) &< |

< 3BT IS

> gl 3% : +4 Ife R el fAded € g w1 B
> IS 0 3 gl gRRerferdl # |

23.

Ans.

Sol.

JEE Exam Solution www.esaral.com 11

n
gl
o
>
=
=
+
—
=

6 2

420x 41 N 20x 21
6 2

k
[20(21)(41) N 20(21)}
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- %[2870 +210]
= 1540

24, If normal at P on the curve y2 — 3x2 + y + 10 = 0 passes through the point (0, 3/2) then slope of tangent
at P is n. The value of |n| is equal to

Ans. 4

Sol.  P=(x1,y1)

6x
2yy' —Bx+y =0=y = (ﬁj
]

3
2 M (1e2y
— X4 6X4

9—-6y1=1+ 2y1 =yi=1
LX1=%2

.. Slope of tangent = (%}

=+4
< nl=4

25. If 2x2 + (a—10) x + % = 2a, aeZ* has real roots, then minimum value of 'a' is equal to

afd 2x2 + (a—10) x + 3—:=2a,aez+$a§rwﬁzﬁém'a‘wwmﬁ%:

Ans. 8
Sol. D=0

(a—10)2 - 4(2) [3—23—2aj20

(@—10)2-4(33-4a)>0
?-4a-32>0 = ae (—», 4] U [8, »)

JEE Exam Solution www.esaral.com 12
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