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2
The value of « for which 4« [e“™dx = 5 js:
-1

2
o &1 98 A, Rrae fag 4afeMdx =5, 3 &
|

4 3
(1) log.2 (2) log. 2 (3) log, (gj 4) |°9e(fj
1

40, {_[i e™dx + J'Oz e’“xdx} =5
eO.X 0 e*aX 2
4 =5
= 0‘{( a J1+ —a o}
A —200
- BT s
o o

=>4(2-ev-e2*)=5Puter =t
>4 +4t-3=0

> t+3)((2t-1)=0

1

2

=a=1In2

= e =

The number of ordered pairs (r, k) for which 6.3°C, = (k? - 3). 3¢C_, ,, where k is an integer, is:
ifa gl (r, k), e fow 6.35C, = (k2 - 3). 36C,, ;, W&l k U Uil ©, &) ¥ &

(1) 6 (2)3 (3)4 (4) 2
3

0 Be-z)-2

r+i C C.

2 =ﬂ k? =3 ﬂ

k?-3 3 = + 3

r can be 5, 35

forr=5 k=2
r=35k==%x3

Hence number of order pair = 4

In a workshop, there are five machines and the probability of any one of them to be out of service

1
onadayis R If the probability that at most two machines will be out of service on the same day

3 3
is (ZJ K, then k is equal to:

wwﬂwﬁﬁamﬂﬁ%awwﬁﬁw%ﬁﬁﬂﬂw%w?ﬁaﬁqﬁw%%mﬁﬁﬂﬂw%ﬁ

a@waﬁmﬂﬁw—aﬁﬁaﬁuﬁw(ﬂ K g, ol kSRR 8 :
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17
(1) 2 (3) 4 @) 5

Sol. 4
Required probability = when no. machine has fault + when only one machine has fault + when

only two machines have fault.

3V o~ (1)(3) o~ (1Y (3)

_sc | 2] 2|2 ol |2

C0(4J+ 1(4][4J+ *(4) \a
_ 243 N 405 N 270 _ 918 =459=27x17
T 1024 1024 1024 1024 512 64 x 8

3\ 3 17
2] xk=[2] x=£
4 4) "8
17
K=

X2 2
4, If 3x + 4y = 12 /2 is a tangent to the ellipse ?+y? = 1 for some a € R, then the distance

between the foci of the ellipse is:
2

2
aR el a e R forg it 2+ = 191 v wie e 3x + 4y = 12,3 & < didaw @) vl & di

9
Edl iﬁ =
(1) 2.5 (2) 247
(3) 242 (4) 4
Sol. 2

3x +4y =12 o
=>4y =-3x + 122

3
=Y = _Z X + 3J§
condition of tangency ¢ = a?m? + b?

9
18 =a%— + 9

16
9
2 — =
2’76 9
a’z= 16
a=4
b? 9 \/7
= 1/1-— -2 -2
© 2 16 \16
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7
..ae—\/1:6.4—ﬁ

- focus are (£ 7, 0)

- distance between foci = 2/7

5. The coefficient of x” in the expression (1 + X)*° + x(1 + x)° + x?(1 + x)® + ..... + x10js:
otd (1 4+ x)10 + x(1 + x)° + x2(1 + x)® + ..... + X0 % X7 BT YOG B :
(1) 420 (2) 210 (3) 330 (4) 120

Sol. 3

(1+x)"° [1—(11‘)(}11}
(fo)

@A+x)" @+ x)" =X

11 1
(1+x) X(1+X)

= (1+x)1 - x1!
coefficient of x” is 1'C, = C, = 330

9
6. Leta,, a,, a,,...... be a G.P. suchthata, <0,a, +a,=4anda, +a, =16. If 2.8 =4, then 1 is
i=1

equal to:

9
WM a,, @, ay,...... TR S A UPR b a, < 0,8, +a, =4d a, +a, = 16. I 23 =4 &, a1
i=1

AR ®

(1) == (2) -171 (3) 171 (4) -513

Sol. 2
4=>a +ar=4 ()
16 =ar*+a,r=16 .. (i)

N
I

4
r=2,a1(1+2)=4:a1=§

r=-2,a(1-2)=4=a,=-4
3 (ri-1) _ (-N((-2°-1) 4

= —(-513) = 4x
& r-1 -2-1 3( )

e

T
Il

A =-171
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7. The area (in sqg. units) of the region {(x, y) e R¥4x?2<y <8x + 12} is :
&3 {(X, y) € R¥4x2 <y < 8x + 12} & &% (T sHhal #) 8 :

125 124 128 127
(1) 5~ (2) 75~ (3) 73~ ) 73~

Sol. 3

4x2 =y

y =8x+ 12

4x2 = 8x + 12
-3x+x-3=0

x+1)(x-3)=0 e

3
A= | (8x+12-4x*)dx
-1

2
PRSPPI S _(4(9)+36—36)—(4—12+fj=36+8—f
2 3 o 3 3
_ a4 4 132-4 128
-3 3 73
8. Let 3, p and ¢ be three unit vectorssuchthat 3 + p + ¢ =¢9.IfA=3.p + pb.¢ + ¢.3 and
d= aXp+bpXc+ ¢ X a,thenthe ordered pair, (A, 4) is equal to:
AMT 3, b 921 ¢ o9 736 (unit) IR s TR efF 3+ p + ¢ = 0. IRA=3.6 +B.¢ + ¢.a a2

d= aXp+bX¢+c¢Xa,dmHagm(, d) RERE:

(1) (—— 3c><bj (2) (— 3a><c) (3) (—— 3axbj (4) (%,35x5)

Sol. 3
la+ b+ cl?=0

-3
= A= ?
d=aXb+bXx(a-b)+t(-a-b)xa
=aXbt+taxXb+aXb
d=3(a xb)
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9. Let a and B be the roots of the equation x> - x - 1 = 0. If p, = (a)* + (B)*, k=1, then which one
of the following statements is not true?

A o FAT B AHBRT X2 - X -1 =0 g & 1 AfX p, = () + (B)¢, k=1, a1 ¥ H A &9 A1 U Do A

TR
Sol (L)ps = p,. P, (2) p;=pPs-p, 3, +p,+p;+p,+p)=26 (4)p, =11
ol.
o =50+ 3
BS =58 + 3
P, =5(a+p)+6
=5(1)+ 6
P,=1landP,=a?+B2=a+1+p+1
P,=3andP,=a3+p*=20+1+2+1=2(1)+2=4
P,xP,=12and P, = 11
:P5¢P2XP3

10. Let A = [aij] and B = [bij] be two 3 x 3 real matrices such that bij = (3)<‘+J"2)aji, wherei,j =1, 2, 3.
If the determinant of B is 81, then the determinant of A is:
A A = [a,] @B = [b,], 3 x 3 <1 aRIfdd e $9 UBR 8 fh b, = (3)*a, weli,j =1, 2, 3. A
B &1 9RMO% 81 8, Al A &1 IRfU® 2
(1) 1/3 (2) 3 (3) 1/81 (4) 1/9
Sol. 4
b11 b12 b13 30a11 3lall 32a13
|B|: b21 bzz b23 = 31a21 32a22 33323
b31 b32 b33 32a31 33a32 34a33

=81-33.F A=A

11. Let A, B, C and D be four non-empty sets. The contrapositive statement of "If A < B and Bc D,

then AcC" is:

(1)IfFAgC,thenAgBorBgD (2) If AcC,thenB cAorDcB

(3)IfAgC,thenAgBand Bc D (4)IfA C,thenA c Band B c D

AMET A, B, C T2 D IR iR W=y & | a1 &4 "afe A < B da1 Bc D, a1 Ac C" &1 UiiegHcA® U 8 —

(DaRAzC, AMTAgB3RE Bz D (2)afd AcC, A B cA3@ DB

3)IRAZC, MAZBTNMBc D (4)IRA gC,ATAcBTaBcD
Sol. 1

letP=AcB, Q=BcD,R=AcC

(PAQ) - R

contrapositive is ~R — ~ (P AQ)

~R - ~P v ~Q
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d
Let y = y(x) be the solution curve of the differential equation, (y? - x) % = 1, satisfying y(0) =

1. This curve intersects the x-axis at a point whose abscissa is:

WWWW(W-X)% =1 8 aP y = y(x), y(0)=1 & A< &A1 ¢ | I8 b x-31&T B o4

fig W Predr & ITDH Y B |

()2 +e (2)2-e (3) -e (4) 2
2

d

%+x=y2

LF = oo _ o
X.ev = Iyz.ey.dy

= y2e - I 2y.e’.dy

= y%ey - 2(y.e’-eY) +C
X.e¥ = y?ey -2yev+ 2e¥ + C
X=y2-2y+ 2+ cev

X =0, y=1
0=1-2+2+

e
c=-e
y=0,x=0-0+ 2+ (-e)(e?)
X=2-e

The locus of the mid-points of the perpendiculars drawn from points on the line, x = 2y to the line
X =Yy is:

NG X =2y & el 9 @ x = y W S W a1 & 7y gl @1 fague 2

(1) 7x -5y =0 (2)3x -2y =0 (3)5x -7y =0 (4)2x -3y =0

3

k—oc:
h-2a
=k-a=-h+ 2a

Slope of PQ = -1

= O0=———..us: (1)

Also 2h = 20 + B

2k = a+ B

2h = a + 2k

=a=2h-2k..... (2)

from (1) & (2)

h+k
3

So locusis 6x -6y =X +y = 5x =7y
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14. If the sum of the first 40 terms of the series, 3+ 4+ 8 +9 + 13+ 14 + 18 + 19 + ..... is:
(102)m, then m is equal to
T AN 3+4+8+9+13+14+ 18+ 19 + ..... % g2 40 Ug] B AMHA (102)mM B, T m KRR &
(1) 10 (2) 20 (3) 25 4)5

Sol. 2

S=3+4+8+9+13+14+18+19...... 40 term

S=7+17+27 +37+47 + ... 20 term

S, = 2—20[2 x 7 + (19) 10] = 10[14+190] = 10[2040] = (102) (20)

40

=m = 20

15. The value of c in the lagrange's mean value theorem for the function f(x) = x3 - 4x? + 8x + 11,
when xe [0, 1] is:
BAf(X) = X3 - 4x2 + 8x + 11,xe [0, 1] & foIQ TS A9 U9 § ¢ &1 A4 B:

V7 -2 4-7 4-5
3 (2) =5 (3) —5

(1)

Sol. 2
f(x) is a polynomial function
. it is continuous and differentiable in [0,1]
Here f(0) = 11,f(1) =1-4+8+ 11 = 16
f'(x) =3x2-8x + 8

f(1) - f(0) 16-11
. fi(c) = (i—o(): .

=3c2-8c+3=0

_8x27 _4x47
6 3

4-7
3

2
4) 3

=3c*-8c+8

C

C:

e (0, 1)

16. Let the tangents drawn from the origin to the circle, x2 + y? - 8x - 4y + 16 = 0 touch it at the
points A and B. The (AB)? is equal to:
HAAET o fdg 9 o<1 X2 + y2 - 8x - 4y + 16 = 0 R Tiel T3 WY Y@ 9 fdgaii A 2 B iR wef vl 2 |
dl (AB)? RIER ¥ :
56 52 64 32
(1) = (2) 5 (3) 5 G
Sol. 3
L=S, =16 =4

R=y16+4-16=2
2LR  2x4x2 16
Length of chord of contact = \/Lz +R2 J16+4 20

64
Square of length of chord of contact = 5
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17. Let y

y(x) be a function of x satisfying yy1-x® =k - x,1-y?> where k is a constant and

1 1 dy 1 _
Y(ZJ = —Z.Then dx atx = 57 is equal to:
A X BT T BT y = y(X), M yf1-x2 =k —xJl—y? @ GG AT & W&l k TH R & q
1 1 1_dy ]
Y(ZJ_—Z.aﬁx-zwdxw%.
V5 2 V5 V5
1) —— 2) = 3) — 4) X2
(1) > ()\/g (3) > (4) 2
Sol. 1
x=tyilo gy
2V Y-8
y 2@ T - iy e 22
24-x? 21-y?2
Xy V12 7, XYY
- +y'v1-x =—\/1—y +
V1-x° 1-y°

Xy 1

VL J1- y]:\/l—xz_ Y

v B, ot -1 415
2 JE 4
53

4
y' V45 +1 _ (1 + \/E)
215 43
._ A5
y = - >
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18. If 6, and 0, be respectively the smallest and the largest values of 6 in (0, 2rn) - {n} which satisfy

e2

5

the equation, 2cot’0 - < + 4 = 0, then ,[COSZ 36d6 s equal to:
6,

(0, zn)-{n}ﬁwzwwkotze-si% +4 =0 T B dlel 0B =LAqH T ARADHTH A HAA 0, TFAl
0, %, a _fcosz 30d0 v 3 -

n n 1 n
(1) 3 (2)3+% 3) = GOy
Sol. 1
2 5
2C0t 9—,—+4=0
sind

2
2008054 g
sin“® sinod

2cos’0-5sin0+4sin’6=0,sin6=0
2sin?0® -5sin®+2 =0
(2sin6-1)(sin6-2)=0

sin0=

6 5n/6
I cos? 30d0 = I 1+c—§s69d9
&

n/6

1 sin60T™® 1[5z = 1 1 4rn
_1ig —I2E L 20-0)| =22
= 2[ "% } 516 67609135

wla

3+isind

19. 2 _icoso’ 0 € [0, 20], is a real number, then an argument of sin6 + icoso is:

3+isind
4 —-icosO’

3 4 3 4
(1) -tan (ZJ (2) = - tan*! (gj (3) = - tan*! (ZJ (4) tan+ (gj
Sol. 2
, - (3+ising) 5 (4+icoso)
(4-icos6) 4+icos6
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3
aszispurelyreal > 3cos0+4sin6=0=tano ="

. . cos 0 4 4
arg(sind + icosb) = « + tan (sinej =0 + tan! (—gj = r - tan! (gj

. f(x
20. Let f(x) be a polynomial of degree 5 such that x = £1 are its critical points. If L'Dg (2 + )E3 )J

I

then which one of the following is not true?

(1) x = 1 is a point of minima and x = -1 is a point of maxima of f.
(2) x = 1 is a point of maxima and x = -1 is a point of minimum of £.
(3) £(1) - 4f(-1) = 4.

(4) f is an odd function.

f(x)

WSﬂﬁa%wagqaf(x)a%mTﬁmﬁ@x:il%lﬂﬁ:'jgg(ZJr J=4%,Fﬁﬁ1:rﬁ'éaﬁ=rwww

T8 B ?
(1) f &1 o Sfas fag x = 1 & a1 g s fisg x = -1 81
(2) f &1t S fisg x = 1 8 d21 Us Sfeas fag x = -1 81
(3) (1) - 4f(-1) = 4.
(4) f U fawH Herd 8|

Sol. 1
f(x) = ax® + bx* + cx3

X3

lim 2+ax5+bx“+cx3
X0 x3 =4=2+c=4=>c=2

f'(x) = 5ax* + 4bx3® + 6x?
= x? (5ax? + 4bx + 6)

f(1)=0=>5a+4b+6=0
f(-1)=0=5a-4b+6=0
b=0
a—_é

-5

-6
f(x) = X+ 2¢

f'(x) = -6x* + 6x?
6x2 (-x2 + 1)

-6x2 (x + 1) (x-1)
_1 + 1'

1- 1
minimal at x
maxima at x

-1
1
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21. Let X=4{ne N:1<n<50} If
A = {n € X: nis a multiple of 2} and
B = {n € X: nis a multiple of 7}, then the number of elements in the smallest subset of X

containing both A and B is
AT X = {ne N: 1<n<50} 3f
A={neX:n,2® UG YOI 2} qAl
B=<{neX:n,7® & U g}, A1 X & Gd4 BIC IuGqzad, [ A T B a1 8, H 3Gl &1 A&l
2 .
Sol. 29
n(AUB) = n(A) + n(B) - n(ANB)
=25+7-3=29

22. If the foot of the perpendicular drawn from the point (1, 0, 3) on a line passing through (a, 7, 1)
) (5 7 17
is

5,5,?) then o is equal to

% (a, 7, 1) 8 T T e g (1, 0, 3) % m e o (313, & o

Sol. 4
Since PQ is perpendicular to L, therefore

P(1,0,3)

(-39 (209 0-H- )

=3 s 9% =
o _ 24,
33—930,—

23. If the system of linear equations,
X+y+z=6
X+ 2y + 3z =10
X+ 2y +Az=1pn
has more than two solutions, then n-22? is equal to
afe WRaw |0 Her
X+y+z=6
X+ 2y + 3z =10
X+ 2y +rz=npn
% QI W IAP TAE, AN p— A2 WER & .
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sol. 13
X+y+z=6 ..(1)
X+ 2y +3z2=10 ...(2)
3X+2y+irz =u  ...(3)
from (1) and (2)

ifz=0=>x+y=6andx + 2y =10
=>y=4,x=2
(2,4,0)

ify=0=>x+z=6andx + 3z =10
= z=2andx =4

(4,0,2)

S0, 3Xx + 2y + Az =

must pass through (2,4,0) and (4,0,2)
SO6+8=u=>pu=14

and 12 + 2L =
122+20=14=0 =1
sou-1=14-1

=13

24. If the mean and variance of eight numbers 3, 7,9, 12, 13, 20, x and y be 10 and 25 respectively,
then x.y is equal to

afg ame |&AwRl 3, 7,9, 12, 13, 20, x 9Ty & & T YR HAI: 10 To01 25 &, 1 Xy SRR 8§

sol. 52
mean = g = 3+7+9+12+813+20+x+y:10 x4y =16 (D)
variance 52 = (Xi)z —(i)2 =25
8
9+49+81+144+8169+400+x2+y2 100 -5
= x?+ y? = 148 ... (i)

(x+y)? = (16)? = x> + y2 + 2xy = 256 = xy = 52

1 1+3x
] ] 11 —log, , when x=0 . .
25.  If the function f defined on | ~3/3 | by f(x)=1x 1-2x is continuous, then
k when x=0
k is equal to
1 1), lIog (1+3Xj, when x =0 .
afe | —303) F f(x)=1x \1-2x &1 IR Wer, £ Ead 8, 1 K SRR 2
k when x=0
Sol. 5
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/n(l+3 /m(l1-2
Iimf(x)lim(lfn(1+3xn = Iim[ n(L+ X)— n( X)]
x—0 x—-0| X 1-2x x—0 X X
3in(1+3x) 2/n(1-2x)
=Xlﬁ0 3X - —2X =3+2=5
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INCREASE YOUR SCORE
for JEE Main April 2020

Jcellel 17" AN 2020

99 percentile and above
in JEE Main (Jan-2020)

Jocifcl 17" JAN 2020

Below 97 percentile
in JEE Main (Jan-2020)
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