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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Thursday, 9 January 2020
TIME : 2 : 30 PM to 05 : 30 PM

1. If f(x) =

1-x 1<x<1
2

1 2 1 \/5
g(x) = (x - Ej then find the area bounded by f(x) and g(x) from x = > tox = B
X 0<x<1
2
g f(x) = 1 x=t
2 2
1
1-x —<x<1
2

2
g(x)=(x—%) ﬂﬂf(x)ﬁ%g(x)%@?‘[x:%@fx:gﬂiﬁqﬁﬂg&ﬁwaﬁaﬁﬁﬁl.
J3 1 J3 1
33 @ g (3) 243 (4) 33
Ans. (1)
z2)
2'2
D
Sol. C(V3/2,1=v3/2)
AG’OJ B(+/3/2,0)
Yo 3
2

J3/2 2
Required area = Area of trapezium ABCD — I (x —Ej dx
1/2

J3/2 1 2
I & Fhe = T agval ABCD &1 &ahel — I [X—Ej dx
1/2
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Ans.
Sol.

Sol.

JEE Exam Solution

z is a complex number such that |Re(z)| + |Im (z)| = 4 then |z| can't be
Z U% AR e 59 UBR ' f6 |Re(z)| + |Im (2)] = 4 99 |z| 181 &1 AHhar

(1) V7 2) V10 @)
(1)

Z=X+Iy

X| + Iyl = 4

Minimum value of |z| = 2~/2
Maximum value of |z| = 4

iz « [V8, V18]

So |z| can't be J7
(0, 4)

AN
Y

x|+ ly| = 4
|z| BT <A A = 22
|z| BT SAfABad A1 = 4

(-4, 0)

2l « [V8, V18]
I |z|= 7 78 B bl
(0,4)

N ..
Y

(_4! 0)

www.esaral.com
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Ans.

Sol.

Ans.

Sol.

Sol.

X+a X+2 x+1
Ifafdf(x)= [x+b x+3 x+2 anddMa—-2b+c=1thendd
X+Cc x+4 x+3

(1) f(50) =1 (2) 1(-50) = -1
(3) f(50) = 501 (4) f(50) = — 501
(1)
Apply R1 = Rt + Rs — 2Rz U &AW

1 0 0
=f(x)= [x+b x+3 x+2 = f(x) =1 = f(50) =1

X+c Xx+4 x+3

100 100 200

Let an is a positive term of a GP and Z:azn+1 =200, Za2” =100 find Zan
n=1 n=1 n=1

100 100 200
T an OIRR S T ST UG 8 T ) apn,q =200, Y a,, =100, Y a, P A 8-
n=1 n=1 n=1

(1) 300 (2) 150 (3) 175 (4) 225

(2)

LetGPis a, ar,ar? ........

100 2,200 _

> @pyq =as+as+ ... azor = 200 = %11) = 200 ()

n=1 r--

100 200 _

> ay —aztast ... az00 = 100 = ar(r2 ; D _ 100 2)

n=1 r-

Form (1) and (2) r=2

add both

Sa+azt ... a0 + az1 =300 = r@a+ ..o azo0) = 300

200

D a, = 300 _ 450

n=1 r

A @, ar, ar? ... TOIRR 86! H

100 2,.200

232”” =az+as+....azx1 =200 = 2 (r2 1 L) =200 (1)

n=1 r--

100 200 _

> ap maztact ... az00 = 100 = ar(r2 ; D 100 2)

n=1 r--

JHHIOT (1) qaT (2) Ar=2

qF1 BT AN BRA W

Sa+azt ... azoo + azt =300 = rar+ .o, azo0) = 300

200
D a, = @ =150

n=1
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5. farr 9 - Y (1) =1 and @ y(x) = e then T x = ?
dx x2+y2
J3 e
1) e @ 3e 3)V2e 4) —
2 J2
Ans. (2)
Sol. Puty=vx @1 W)
Y_yx
dx dx
V+ X d_V —VX2
dx  x2+v2x2
= 1+v? dv=—ldx
V
1 1
= (—3 VJ dv = J. dx
-1 1
= ——+€nv——€nx+c
2 v?
X2
= -— =-Iny+c
2y
WhenSg x =1,y =1thendd
1
—— =C
2
= X2 = y2(1 + 2¢ny)
= x2 = e?3(3)
= X=z \/Ee
So AR x = +/3e
6. Let probability distribution is
AT WS fIavoT 39 UaR &
Xi : 1 2 3 4 5
Pi: k2 2k k 2k 5k2
then value of p(x > 2) is
TG p(x > 2) BT 91 &
7 1 1 23
1) = 2) — - 4) £2
) 12 @ 36 6 @ 36
Ans. (4)
Sol. > pi=1=6Kk2+5k=1
6k2+5k—-1=0
6k2+B6k—-k—-1=0
JEE Exam Solution www.esaral.com 4
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Ans.

Sol.

Ans.

Sol.

(6k—1)(k+1)=0:>k=—1(rejectedemm);k:%
P(x > 2) = k + 2K + 5k2

1 2 5 6+1245 23

6 6 36 36 36

= Mtan6 + 2log f(x) + ¢ then ordered pair (A,f(x)) is
-[cos se026+tan26) 9 fx) pair (,f(x))

= 0+ 2log f HiAd Af(x)) 2—
J'coszesecze+tan26) Manb + 2log f(x) + ¢ 79 g (A,f(x))
(1) (1, 1 + tan6) (2) (1,1 —tano) (3) (-1, 1 + tano) (4) (-1, 1 —tano)
3)
2
J‘ 2s«ec 0 4o
1+tan“6 2tan6

+
1—tan’0 1-tan®0
) J'sec"2 6(1—tan2 9)

de
(1+tan6)

2 —

) Isec 0(1—tano) 46
1+tano

tand =t = sec20 do = dt

- I(Ejdt: j(-n%}m

=—t+2log (1+) + C
=—tan0 + 2 log (1 + tan6) + C
= =-1and f(x) =1 + tan®

Ifp — (p A ~Qq)is false. Truth value of p & q will be

I p - (pA~Q) A 8, T4 p & q B AIAAT A BT

(HTT (2) TF BFT (4)FF
(1)

P [a |~a |prq p—(pA~q)
T |T |F F F
T |F [T T T
F [T |F F T
F [F |T F T

JEE Exam Solution www.esaral.com 5
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9. If Iirg x{i} = A then the value of x at which f(x) = [x?] sinrx is discontinuous
X— X

(where [.] denotes greatest integer function)

afg Iime} =ATE x &1 A4 s ford f(x) = [x2] sinnx 3=Iaq &

x—0 X
(Tef []7ew™ quiie e &1 uelRfa &var 8)

(1) JA+1 2) JA+21 3) VA 4) JA+5
Ans. (1)

Sol. lmx(%—{%}j:A = lLrn04—x{§}=A =4-0=A
check when Sifer W
(A)x = JA+1 = x = /6 = discontinuous A
(B) x = JA+21= x = 5 = continuous qdq
(
(

)
)

C)x= JA = x=2= continuous 3T
)

D) x = vA+5 = x =3 = continuous g

10. Let one end of focal chord of parabola y? = 8x is (% ,—2), then equation of tangent at other end of this

focal chord is

AT AT y2 = 8x B TR S @ T RR @ Frieie [%,—2}%,?1#331%%&@@%?[%‘@@‘%@1

BT FHIHROT ST HIT |

(1)x+2y+8=0 (2)x+2y=8 (3)x—2y =8 (4)x-2y+8=0
Ans. (4)
Sol. Let HmET [%,—ZJis (2, 4t) = t= _?1

Parameter of other end of focal chord is 2

= point is (8, 8)

= equation of tangent is 8y — 4(x+8) =0
=2y-x=8

TR ST & gAY R &1 919 2

= @ 37 R @ e (8, 8) ®

= 3 Wl W1 BT FHHT 8y — 4(x+8) = 0
=>2y-x=8

JEE Exam Solution www.esaral.com 6
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11.

Ans.

Sol.

12

Ans.
Sol.

Let x + 6y = 8 is tangent to standard ellipse where minor axis is 4 , then eccentricity of ellipse is

V3
Wx+6y=8wéﬁqﬁaﬁW%@WW%W@&&TH&W@%%?ﬁéﬁqﬁzﬁ
Il B

5 11 1 /11 1 11
(1)5 @ V12 ()53 4 2V12
)

4 2
2b=— b=—

J3 NE]

Equation of tangent = y = mx + va?m? +b?

Wl @1 BT FHBR = y = mx + Ya’m? +b?

comparing with =y = —* + 4
776 3

=y= X, 4 H AT I W
6 3
16
m= — and @1 a?m? + b2 = —
a® 4 16
= —_—t — = —
36 3 9
a2 16 4 4
- —_——— = = —
36 9 3 9
= a2=16

’ b2

e= 1—a—2
4 11
e= - - ,/—
3x16 12

if f(x) and g(x) are continuous functions, fog is identity function, g’(b) = 5 and g(b) = a then f'(a) is
If& f(x) AAT g(x) Faq B 7, fog ToaqH B 7, g'(b) = 5 d2M g(b) = a @4 f'(a) 8—

2
(1) T @) = (3)

~

(4)5

o] w

JEE Exam Solution www.esaral.com 7
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13. If af¢ 7x+6y—-2z=0
3x+4y+22=0
x — 2y — 6z = 0 then which option is correct
X—2y—6z=0d9 191 # ¥ o4 faded I 2—
(1) no. solution (2) only trivial solution
(3) Infinite non trivial solution for x = 2z (4) Infinite non trivial solution fory = 2z
(1) PIS &A & (2) »9d B BA
(3)x =2z % foIY 3= =6 & (4)y =22 ford a1 =6 B
Ans. (3)
7 6 =2
Sol. 3 4 2
1 -2 -6
= 7(—20) — 6(—20) — 2(-10)
=—140+120+20=0
so infinite non-trivial solution exist
31T I A B PI AR BN
now equation (1) + 3 equation (3)
3G FHIHIT (1) + 3 FHIHRT (3)
10x-20z=0
X =2z
14. Let X = 2sin® —sin26 and
y = 2 cosO — cos20
find ﬁ at 0=n
dx?
T X = 2sin0 — sin20 el
y = 2 cosO — cos20
0=n W dz—g BT A4 ST DI |
dx
3 3 5 7
(1) 3 (2) ) 3) 3 4) 3
Sol. ax =2co0sH— 2co0s20
do
ﬂ =-2sin6 + 2sin20
do
. dy sin20-sin6
" dx  cos®-cos20
zgng.cosﬁ
2772 _ 30
ZSInQSinE 2
2 2
JEE Exam Solution www.esaral.com 8
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d2y

dx

-3 23 de
——cosec
2 dx

2
3 2 30
——Cc0sec™ —

Py % 2

dx2  2(cos6-cos20)

d2y
dxz(e:

)

15.

f(x) : [0, 5] > R, F(x) =

X
_[f t) dt then correct choice is
/
)
)

(1)
(3)

f(x) : [0, 5] = R, F(x) = jx2 9(x), (1) =3
0

_X[f dt 99 98 fdwmea g—
/

F(x) has local minimum at x = 1
F(x) has point of inflection at x = 1

(1) F(x), x =1 R iy fAfs

(3) F(x), x = 1 & 9fa gRac fdg w=aan @
(1)

F'(x) = x3g(x)
=F(1)=19(1) =
Now 319 F'(x) = 2xg(x) + X3g'(x)

= F"(x) = 2xg(x) + x3f(x) (-
=F'(1)=0+1x3

=F'(1)=3
From (1) and (2)
(1) 2 (2) | F(x

Ans.
Sol.

......... 2)

(x) has local minimum at x = 1

F
), x =1 R e fAfs &

16. Let both root of equation ax2 —2bx +5 =0 are o

Find the value of o2 + B2

(2)
(4)

(x) has local maximum at x = 1

F
F(x) has no critical point

() F(x), x =1 WR WM s &
(4) F(x) @1 T Hifasd f9g 78 8

and root of equation x2—2bx —10=0area and B .

AT THHIO ax2 —2bx +5=0 QM1 G o & Td TSRV x2—20x —10=03 A . FATB S, T o2 +

P2 & A T NI |
(1) 20
(2)

Ans.

Sol.

JEE Exam Solution

www.esaral.com
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is also root of x2—2bx—-10=0

,x2—2bx—10 =0T 9 B

oo o |T

= b? - 2ab?-10a%=0
by () & = 5a—10a2—10a2=0
= 20a? = 5a

:a:landﬁw b2=E
4 4

a?=20and T2 =5
Now 319 a? + 2

=5+20
=25

17. LetA={x:|x| <2}and B ={x:|x —2| >3} then
AMTA={x:|x|<2} T B={x:|x—2/>3}T9
(1)AnB=[-2,-1] (2)AuB=R-(2,5)
(3)A-B=[-1,2) (

Ans. (4)

Sol. A={x:xe(-2,2)}

B={x:x¢e (-0, -1]U[5, x)}
AnB={x:xe(-2,-1]}
AUB={x:x¢€ (—»o, 2) U5, x)}
A-B={x:xe(-1,2)}
B-A={x:xe (—0,-2]U[5, )}

18.  Letx= Y (-1)(tan6)*" andy = ) (cos6)*" where 0  (0,n/4), then
n=0 n=0

o0

A X = Y (~1)"(tan0)*" Femy = > (cos0)*" W 0 € (0,m/4), T

n=0 n=0
Mx(y+1)=1 2y -x)=1 B)yx-1)=1 @y +x)=1
Ans. (2)
Sol. y=1+c0s20 +cos*0 + .......
=>y= ————1———— = J— = sin20

1-cos’0 Y
1 B 1

X = =
1—(-tan®0) sec?0

= C0S%0 = X

:>l+x =1

y

JEE Exam Solution www.esaral.com 10
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19. Let the distance between plane passing through lines X; = y;3 = 2;1 =8 and X;3 =
y+2 = z-1 and plane 23x — 10y — 2z +48 =0 is K then k is equal to
1 A 633
. x+1  y-3 z+1 x+3 y+2 z-1
LIRS = = =8 = = { YOR dTel GHAS AT AT
2 2 8 2 1 A
k
23x — 10y 2z+48_0$miﬁ@%aﬁkwm%
(1)1 (2)2 (3)3 (4)4
Ans. (3)
Sol.  Lines must be intersecting
= (25-1,35+3,85-1)=(2t-3,t—-2, At + 1)
25s-1=2t-3,3s+3=t-2,85—1=At +1 =>t=-1,s=-2,1=18

distance of plane contains given lines from given plane is same as distance between point (-3, -2,1)
from given plane.

|-69+20-2+48] 3 k

Required distance equal to = = =k=3
a a v529+100+4 /633 V633
Sol. Y@ yfoeed B
— (2s—1,35+3,85-1) = (2t—=3,t—2, At + 1)
2s—1=2t-3,3s+3=1-2,85—1=At + 1 =>t=-1,s=-2,A1=18
Gl BT FHIRT B dlel T Bl QA g qHAA 4 ¥ = fdg (-3, -2,1) & A N |q9aad 31 g
—69+20—2+48| 3 k
3Ie =| = —— = =k=3
« V529+100+4 V633 1633
SECTION -2

« This section contains FOUR (04) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.
% If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
laces.
F; Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases _
TS 2
< 39 @S H IR (04) U & | TS U & SR GdAd A1 (NUMERICAL VALUE) 2, St fg—siara qurie
TAT T TheA—3iHT H B |
< I A=aTHS A H & W AP T9HEd I 8, 9 ASIHG J1F Bl SIHAT ® al WMl 9P ghe/ISS
3® (truncate/round-off) T |
& A AT
> Ul o +4 IR % wE Reew & g T B |
> g &d ;0 g 9l uRRerfer #

20. If 25Co + 525C1 + 9%5Co ......... 101 25Co5 = 225k find k = ?
I 25Co + 525C1 + 925Cs ......... 101 25Co5 = 225k A9 k = ?
Ans. (51)

JEE Exam Solution www.esaral.com 11
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Sol.

21.

Ans.

Sol.

Sol.

22,

Ans.

Sol.

23.

Ans.

25 25 25
D (4r+1)®C, =4>r®c +y *C,
r=0 r=0 r=0

25 o5 25
=4 rx== 20, + 2% =100 **C, 4+ 2%
r
r=1 r=1
=100 .224 4+ 225 = 225(50 + 1) = 51,225
So gafed k = 51

Let circles (x — 0)? + (y — 4)?2 =k and (x — 3)? + (y — 0)2 = 12 touches each other than find the maximum
value of 'k’
AT G (X — 0)2+ (Y —4)2=KkAAT (x = 3)2 + (y—0)2 = 127F A P T Hxd 2 T9 k' BT AfHas a4
T BT |

36.00
Two circles touches each other if G1 C2 = |r1 £ r2]
Distance between C2(3, 0) and C1(0, 4) is either Jk+1 or ‘\/E - 1‘ (C1C2=5)

— Jk+1=50r ‘\/K—1‘=5 = k=160rk =36 = maximum value of k is 36
3 g9 T X P WY B & IqfQ C1 Ca = |r1 £ 1o
Ca(3, 0) AN C1(0, 4) & #ea & Jk +1 a1 ‘&—1‘ ¥ (Ci1C2=5)

:>\/R+1=50r‘\/E—1‘=5 — k=160rk =36 — Kk T B " 36 &

Let [g = V3, ‘5‘ =5, b =10 angle between b & ¢ equal to g
If dis perpendicular to bx¢ then find the value of ‘éx(Bxal

A [a] = /3, ‘6‘=5, b =10, b&Ed = F1 HIU %Eﬁa’ﬂﬂ“\’%l

—

I &, bxc E%Wﬂ%ﬂ’sf‘éxﬁxé] BT AM ST BIRT |

30
6.6=10:\6\ g cos(gj:m: 5.|6|.%=10:> |G| =4
Also derT, é.(Bxé =0
| ax[oxé :|é||6x6|sin(gj
x/§XIB||6|singx1 = \/§><5><4><§=30
Number of common terms in both sequence 3,7, 11, ............. 407 and 2, 9, 16, ........ 905 is
st 3,7, 11, 407 T2 2,9, 16, ........ 905 # AT UGl &I T B—

(14)

JEE Exam Solution www.esaral.com 12
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Sol. First common term = 23
common difference =7 x 4 = 28
Last term < 407
= 23 + (n-1) x 28 < 407
= (n—1) x 28 < 384
= n <13.71 +1

n<14.71

So n=14

Sol. UYH IHIFS Ug = 23

grd SR =7 x4 =28
3ifaH Ug < 407

= 23 + (n—1) x 28 < 407
= (n—1) x 28 < 384
= n <13.71 +1

n<14.71
sl n =14
X 1 1
24, If minimum value of term free from x for | —— + isLiin0 e E,E andL2in 6 e i,ﬁ find
sin® xcos6 8 4 16 8
Ly
L

16
aﬁ(i+ L j ﬁx?%ﬁq—q'mwwee{

sin® xcoso

T T TR
g,z} a%mu%aenee{ﬁ,g}zﬁﬁﬁu

g dd timqmgnﬁaﬁﬁ@ll
1

Ans. 16

X 16—r 1 r
SOI. Tr+1 = 16Cr "
sin® XxCcos6

for r = 8 term is free from 'x'
1

To=1"Cs ————
sin® 0cos® 0
8
nove, 2
(sin20)
ino e Eﬂ , Lt =16Cg 28 -+ {Min value of L1 at 0 = r/4}
8
ino e i,E , L2 = 18Cs 2 =16Cg . 28.24{ . min value of L2 at 6 = /8]
16°8 ¥
2

16 84
Ly _ "Gg2°20 16
L1 16C8.28

JEE Exam Solution www.esaral.com 13
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