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Q.1 The value of (2.1P,-3:2P;+4-3P,-..... up to 51t term) +(1!-21+3!-...... up to 51t term) is
equal to:
(2.1P,-32P, +43P,-..... 51d 9g d&) +(11-21+3!-...... 51d 9§ dd%) BT A IR 2
(1) 1-51(51)! (2) 1+(52)! (3) 1 (4) 1+ (51)!
Sol. 2
2.1P, = |2
3.2P, = [3
4.3P, = |4

(2-B+[4-[5+........ 522) + (1 -2+[3-4 ... + |51
=152 +1

Q.2 Let P be a point on the parabola, y2=12x and N be the foot of the perpendicular drawn from P on
the axis of the parabola. A line is now drawn through the mid-point M of PN, parallel to its axis

4
which meets the parabola at Q. If the y-intercept of the line NQ is 3 then:

AT P IR, y2=12X W T I 8 3R P ¥ WA & 37 W STel MY o9 $1 uig N 2| 31d PN & Aeg—fag M
H TP Rl YW1 WA & 3181 & FAR Wil S 8 1 Ry $l f[ag Q R flyerchl 2 | afs Y@ NQ &1 y-3iaws

4
3%, e
1 1
(1) PN=4 (2)MQ=73 (3) PN=3 (4)MQ="
Sol. 4
* P(3t}, 6t)
/
Q ]|
P(3t, 3t)

Qwﬁ 0)

Q (h, 3t) lieon
Parabola
9t2=12h
£

4

h =
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2
[

Equation of NQ

3t
2
y= [“—3&} (x - 31%)
4
—4t ,
y—y(x—gt)
putx =0
-4 5
at= 2 o t=a
"3 7T T3

1
PN=6t=6.—=2
3

1 1
M = |:§I1j|IQ|:EI1j|

WA B B
3 12 4

Xx-2 2x-3 3x-4
_|2x-3 3x-4 4x-5

Q.3 IfA
3x-5 5x-8 10x-17

= Ax3+Bx2+Cx+D, then B+C is equal to:
X-2 2x-3 3x-4
aﬁA=2X_3 3x-4 4x-5
3x-5 5x-8 10x-17
(1)1 (2)-1 (3)-3 (4)9
3

= Ax34+Bx24+Cx+D 32 d B+C Rk & :

Sol.

X—-2 2Xx-3 3Xx-4
2X -3 3x-4 4x-5

= Ax34+Bx%+Cx+D
3Xx-5 5x—-8 10x-17
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R, >R, - 2R, , Ry > R, - 3R,
X-2 2x-3 3x-4

1 —X+2 -2X+3
1 X +1 X -5
R; - R;-R,

X—-2 2x-3 3x-4

1 -X+2 -2X+3 = A34+Bx24+Cx4+D
0 -1 3x -8
= -1[(3-2x) (x - 2) - (3x - 4)] + (3x - 8) [(x - 2) (-X + 2) -(2x - 3)] = Ax3+Bx2+Cx+D
= 3X-2Xx2-6+4x-3x+ 4+ (3x - 8) [-X2 + 4x - 4 - 2x + 3] = Ax3+Bx?+Cx+D
A=-3,B=12,C=-15

B+C=-3

Q.4 The foot of the perpendicular drawn form the point (4,2,3) to the line joining the points
(1,-2,3) and (1,1,0) lies on the plane:
fa=gaii (1,-2,3) 3R (1,1,0) 9 BIHR S dTell ¥Rl X&1 W {45 (4,2,3) ¥ STel MY o $1 e 591 T W 2
g a®e:
(1) x-y-2z=1 (2) x-2y+z=1 (3)2x+y-z=1 (4) x+2y-z=1
Sol. 3

r=(1,-2,3)+1(0,3,-3)

P
(4,2,3)

(OI 31 - 3)

M (1, -2 + 3%, 3-3))

pmLlb

pm. b =0

(-3, 3% -4,-31). (0, 3,-3) = 0

30+97\.-12+97\.=037\,=2:g
18 3

m=(1,0,1)areon2x+y-z=1
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Q.5

Sol.

Q.6

Sol.

If y2+log,(cos?X)=y, X e (—g,%), then

I y2+log,(cos?x)=y x e (—E,E)%‘, a9

(1) Iy (0)|+]y*(0)
23) ly'(0)[+1y”(0)

2yy' + 2 (-tanx) =y’

diff. w.r.t.x

2yy” + 2(y')? - 2sec? x = y”

Put x = 0 in given equationweget y =0, 1
from(1)x=0,y=0=y(0)=0
x=0,y=1,=y'(0)=0

from (2) x =0,y =0,Yy'(0) =0=y"(0) =-2
x=0,y=1,y(0) =0=y"(0) = 2

ly”(0)] =2

2n — (sin1 g+ sin > 4 sin’? EJ is equal to:

13 25
(sint % sint 5 4 gint 16 |
2n (sm 5+sm 13+sm ZSJW%'
5n 37 7
(1) ” (2) > (3) 7
2
2 —|tan™ 4 +tan™ S +tan‘IE
3 12 63
4,5
2 19 16
o —tan | 312 tan| —
" 45 63
3 12
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Q.7 A hyperbola having the transverse axis of length /2 has the same foci as thatof the el lip s e
3x2+4y2=12, then this hyperbola does not pass through which of the following points ?

T AfTRATd ST STIuRY (transverse) 318 &1 oS /2 & 3R SH& AWd s, Qo 3x2+4y2=12 & AlWe=i
D WK ¢ | 1 AfiRIery 7 5 9 64 fag 1 grax 781 o1 ?

N1 RN AR RN R
Sol. 1

2 2
X_+y_=1

4 3
b} =a}(1-¢)
3=4(1-e.?)
1

& =7

focus = (*+ a,e;, 0)
= (+1,0)

1

Length of transverse axis 2a, = \/5 —>a, = E

ae, =1
b,2 = a,2 (e,2- 1)
1

1
by? = 5(2—1)—5

equation of Hyperbola

1
2.2 = —
X2 -y 5

Q.8 Forthe frequency distribution:
Variate(x): X4 X, X3uens
Frequency(f): fy f,
where 0<x; <X,<X5<....<x;s=10and 2. f > 0, the standard deviation cannot be:
IRIRAT g
kN (x): X4 X, X350 Xyg
IRIRar (f): f f, fy.fis
15
TRl 0<X, <Xy <X3<....<X;s=10721 X fi > 08 &1 7 faerer, Pt & & Pr—a1 71 &1 weperl ?
i=1
(1)1 (2)4 (3)6 (4)2
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Sol. 3
ol < %(M _m)y

(M = upper bound of value of any random variable,
m = Lower bound of value of any random variable)

1
¢’ < —(10 - 0)’
,(10-0)

o’ <25
-5< o <5
c#6

Q.9 A die is thrown two times and the sum of the scores appearing on the die is observed to be a
multiple of 4. Then the conditional probability that the score 4 has appeared atleast once is:

T U1 &1 gR ol STl & AN Ul UR - 37T Re131] 1 ANhe 4 BT Ueb IS 8 | Il AT 4 b HH I HH U IR

3 B Fufady uTiyedr @
1 1 1
(13 ) § 3) ¢ 49
Sol. 4

Total Possibilities = (1, 3), (3, 1), (2, 2),
(2, 6),(6,2) (4, 4)

(3,5), (5, 3) (6, 6)

fav. = 1 = (4, 4)

O | —

prob. =

11y
Q.10 If the number of integral terms in the expansion of (32 + 58} is exactly 33, then the least value

of nis:

1 1

aﬁ:(32+58j B JIR ¥ T vel @ <ien 7 33 2, A1 n B = A ¥

(1) 128 (2) 248 (3) 256 (4) 264
Sol. 3
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e, h-r=0,24,6,8, ...

%—>r=0,8,16,24 .................

commonr=20, 8, 16, 24..........
no. of integral term = 33.
L=0+(33-1)x8—> L=32x8
=256

Q.11 J: | =— | x || dx is equal to:

[" =1 x 11 dx @1 ar & :

(1) (2) 5 (3) Vzn* (4) 2r°
Sol. 1

j_"n|n— | x || dx
even function
2'|.0n |m — x|dx

- 2J'On(n—x)dx =N 2{nx—)§}

0

Q.12 Consider the two sets:
A={m € R : both the roots of x2-(m+1)x+m+4=0 are real} and B=[-3,5).
Which of the following is not true ?
1 <1 el R R I
A={m € R :x2-(M+1)x+m+4=0% SHI gd IR<IaH &} den B=[-3,5).
1 4 9 oF 1 9 T8 77
(1) A=B=(~0,-3)u(5) (2) AnB={-3}
(3) B-A=(-3,5) (4) AuB=R
Sol. 1
D=0
(m+1)2-4(m+4)>0
=>m2-2m-152>0
(m-5)(mM+3)=0
m e (-Ocl -3]U [51 OC)
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Q.13 The proposition p -~ (pa ~q) is equivalent to :
qed p >~ (pa~q) =1 5 3 fbds qea g ?
(1) (~p)v(~a) (2) (~p)~q
3) q (4) (~P)va
Sol. 4
~(p ~A~q) >~ pvg
p—>(~p v Q)

=~pv (~vpv Q)
=~p v g

Q.14 The function, f(x) = (3x-7)x%/3, xe R is increasing for all x lying in:

%o f(x) = (3x-7)x%/3, xeR & AN 8 & forg @) x fF=IfelRaa # Rera g 2

14 14
(1) (—oo,—ﬁ)u(o,oo) (2) (—00, E)
14 . 3 .
(3) (—oo,O)U(E,oo) (4) ( ,0)u(7, J
Sol. 3

2

f(x) = (3x - 7).i1 +Xx3.3

3x3
6X —14 +9x
) 3x%
15x — 14
I
+ - +
0 14/15

14
f(x)>0T= xe(-x,0)u [Ele
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Q.15 If the first term of an A.P. is 3 and the sum of its first 25 terms is equal to the sum of its next 15
terms, then the common difference of this A.P. is:

T U FHIAR A BT YUH U 3 § A SHP U2H 25 US| Bl AN, 39 Tl 15 Ugl & AT & NISR &, 1 39 TR

AN BT HHIIR @ :
1 1 1 1
g (B) 5 © 5 (D) 5
Sol. 1
a=3
25 15
—[2a+24d] - ?[2 x (@ +25d) +14d |

= 50a + 600d = 15 [2a + 50d + 14d]
= 20a + 600d = 960d
= 60 = 360d

S 1
6

x d .
Q.16 The solution curve of the differential equation, (1 te )(1 + YZ)% =y®, which passes
through the point (0,1), is:

I TR (1+e’x)(1+y2)j—1=y2, &1 gl a%b, il fawg (0,1) A EIHR oIl 8, ¢ -

(1) y? = 1+y|oge(1+2exJ (2) y? +1=y(loge(1+2exj+2J
3) V2 +1 =y(|oge(1 +2exj+2J @) V2 =1+y(|oge(1+2eXD
Sol. 4

52 v e
J'%dy +fdy = j(ef: de

_—1+y—ln
Ty

e"+1‘+c

x=0,y=1
=-1+41=In2+c = c=-In2

N _71+y=Ine"+1‘—In2
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1
Q.17 The area (in sq. units) of the region {(X,Y) 0<y<x*+1,0<y<x+ 115 <Xx< 2} is

o {(x,y):Osysx2+1,0sysx+1,%
23 79 23
(1) 16 (2) 16 (3) &
Sol. 4
O<y<x*+1,

A

(541G era-()
(-2

32—13){5)_19%0_7_9

24 2 24 24
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1 1
Q.18 If a and B are the roots of the equation x2+px+2=0 and o and 7 are the roots of the

p

1 1 1 1
equation 2x2+2gx+1=0, then (Ot - ;) (B - EJ(OL + EJ (B + a) is equal to :

1
afe o A1 B FHIGRU x2+px+2=0 & HA T dAT % Tq —, GHIHR0 2x242gx+1=0 & Hd T, I

B
oo
(1) 5(9+97) (2) 5(9+) (3) 5(9-77) (4) S (9-a)
Sol. 3
o+ P =-p,op =2
1 1 1

1
_+_:— —_— = —
a B 9 af 2

(X.+B__ - _
of - q2>2 g

=p=2q

1 1 1
[a+EJ£B+aj—aB+a—B+2
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(=)o )le w3 )lo-2)-(555))
S
Q.19 Thelines 7 = (i-3)+1(2f +k) and F=(21-3)+m(i+3-K)

(1) do not intersect for any values of | and m
(2) intersect when I=1and m=2

(3) intersect when |=2 and m=%

(4) intersect for all values of  and m

e @it = (i) 4120 k) 7 7 = (21-3) e m(+5-K)
(1) 13T m & & N 99 & forg 98 wred 8 |

(2) dredl 8, 59 | =1 g m=2

(3) dred &, m|=26211m=%

(4) 1 g m & T A1 B forg Brech B |
Sol. 1

2 0

T # T * —1 — lines are intersecting

F=(1+2)i-j+Ik (1)
F=(2+m)i+(m-1)j-mk o)

compare coff. of 'i\, 3,12

1+2=2+m ‘_

Lines do not intersect
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Q.20 Let [t] denote the greatest integer <t. if for some A €

iﬁo}tz—”ll[))((:ll =L, then Lis equal to:
A [t] 78<H Ui <t BI &e0idn & | afe fedl A
im (=X X1y Lo 2
PO = x +[x]
(1)0 (2) 2
Sol. 2
- [1=x+| x|
lim—— =
x0 |, — X +[X]
. l1-h+h
lim——m————
h->0 |\ —h + [h]
lim|— |- |1
hso[x—h+o| |n XI=0
l1+h+h
h-0|A +h + [-h]
1
“ a1 [-h]=-1
oo = - 1
1
W=r-2D+1=n=

L=2

2 2 2 2

€ R—{O,

3) 5

JEE MAIN 2020

ANSWER KEY

R-{0, 1)

1

(41

im 1 X —
Q.21 If Lo{;(l - C°57 - COSZ+ cos7cosZ]} =27, then the viaue of k is .......

g L (1-cosX —cos X+ cos X cos X
X 2 4 2
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Sol. 8
x? x? x2) (%Y

l-cos™||1-cos™—— | | =— |.]| =
I 2 4 2 4
X'Hg 52 2 2 2 ' X8

M [4j

iml L L
x=04 4 16 256
28=2k= k=28

Q.22 The diameter of the circle, whose centre lies on the line x + y = 2 in the first quadrant and which
touches both the lines x=3 and y=2, is ..........

T, T a®T s YoM aqiel § @I X + y = 2 TR & J1 Sl &IH1 @A x=3 T2l y=2 B W2l AT 8, BT AN 8

Sol. 2
y=2
r
r
Q,Z-a
x=3
p=r
fory =2
2—-a -2
r= 1 =| |
forx =3
a-3
la] = |a - 3]
3

=0l +0?2-60+9=a=—

\S]

20=3=2r
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Sol. 4
1
1 1 1 5 1
—t =t —F rirrnnns 0 =—"—=—
3 3 3 2

_ iziz(gj
16="00 " 25 |5
) 2Iog%% 5 —2Iog%%
= | = =| —
5 2

ANSWER KEY

1
Q.24 let A= {X 0},x € R andA* = [aij].lf a;;=109, then a,, is equal to .............

7T A:{X 1},x e R qar A* = [aij]%| fd a;;=109 &, Al a,, WEAR B .ooerrennenn,

10
Sol. 10

o
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X Hx+x X+l
x* +1 X

pl | X+ 2X x? +1][x
x> +1 x |1

X+ X+ X x> +1

ay; = x4+ 3x%2 + 1 =109
x*+3x2-108=0

= (x2 +12) (x2-9) = 0
X=%3

a; =x2+1=10

{x4+2x2+x2+1 X® + 2X

m n
2

Q.25 If (—j —

n

y
|

MoTionN

i3
= (ﬂj =1, (m, neN) then the greatest common divisor of the least values of m and n

aﬁ(l_ﬂ)zz(_l_“le, (m, neN) d m T n & <[AH AT B TETH IHITS HGTD B oo

Sol. 4

n

5= -

(-3 = 1

n=12

greatest common divisorof m & nis 4
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