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MATHEMATICS
1. IfZ> + oz + B =0 has one root 1 — 2i, where a, B, € R find the value of oo —
(112 (2) 10 (3)-7 4)7

Ans. (3)
Sol.  Ifthe root is 1 — 2i, the other roots is 1 + 21
Sum =2, Product=>5
. quadratic equation z* — 2z +5=0
= oa=-2,=5
a-B=-2-5=-7

2. Find the value of cosec (2 cot! (5)4—00871 (gjj

65 56 63 65
1) — 2) — 3) — 4) —
()56 ()65 ()65 ()63
Ans. (1)
Sol. =cosec | tan! lj+tan1 (ljﬂsan] (é
5 5 4
= cosec | tan (ijﬂanl [éj
12
65
56
33
= cosec | tan™ (5—6j
33
=5
56
3. Ifa, = 0" — B" and o, B are the roots of the equation x* — 6x — 2 = 0 find the value of %3;2&8
g
(12 (2) -2 3)3 43
Ans. (1)
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(alo _[310)_2(&8 _B8)
3(a’ —P")
_ (@ -2 -2)
3o’ ~B)
_ (60)—B6B) _ 6(c’ P’
3o’ ~B) 3o’ ~B)

If f(x) = —— find f{ij+f(3j+ ........ + f(ﬁj
5+5* 20 20 20

29 19 39
(1) 20 (2) 5 3) e} 4) (7j
(4)
f(x) =

5
5+5*

52—x
5+57=
_ 25 5

55°+25 5°+5
f(x) + (2 —x) = 1

= () (8 @)

=1><19+1=£
2 2

f(2 —x) =

. (1 n n n .
lim| —+ + ) ———— | isequal to
o\ n - (n+1) (n+2) (2n-1)

1 1 2
1) = 2)— 3)1 4) —
(1) > ( )3 (3) 4) 3
(1)
n—l
1= lim 5
e 5 (n+1)
n-1
L=liml 5 I
n—o 1
=0 (rj +2(rj+1
n n
1 1
L:J' dx - 1 |
J(x+1)? x+1|,
L=yl
2 2
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.
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The system 2x + 3y +2z=1,4x+ 6y +2z=1,—x+y +2z=3 has

(1) unique solution  (2) no solution (3) infinite solution  (4) none of these
(1)

2 +3 2
D=4 6 2/=2(10)-3(10)+2(10)%0

-1 1 2

so unique solution

If Ais a3 x 3 matrix and |[A| = 4 and R; denote the i"™ row of A, if matrix B is formed using
Ry — 2R, + 5R3 in matrix 2A then find |B].

(1) 64 (2) 80 (3) 128 (4) 16
(1)
Al =4

2A|=2°|A|=8 x4
Now R, — 2R, + 5R3

IB|=2 x 32
=64
I a2 bif 1 hen find 2(a + b)
m = bif limit exist then find 2(a + b) ?
x—0 axie“"—li
(-1 (2)-7 (31 4)7
4)
ax—(e™ -1
e Gl

x—0 ax.4x

Apply L' Hospital

a4 g
x-0  8ax

4 limit exist a =4

1 =lim =
x—0 X x=0  8x 2
-1
=4,b=—
y 2
1
2(atb)=2 [4—51:7
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.
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A is the set of all four digit natural numbers which has exactly one digit '7'. Find the probability of

choosing a number from the set A so that it leaves the remainder 2 when divided by 5.

97 91 37
(1) 507 (2) 507 3) 507 (4) None of these
(D
n(A)="7........ F o
ﬁ_/

=1x9x9x9+8x3C;x1x9x%x9
=729 + 1944 = 2673

Favourable : ........... Tt e, 2

7exavtiy0nce
=8Xx9x9+1x9x9x1+2x8x1x9
=648 + 81 + 144

=873
- Probability = o> = 2L
2673 297
Minimum value of y = a® + ax is(@a>0,a,x eR)
aa

(1) 2va (2)\2a (3)22a (4)22a
(1)

.. Minimum value = 2%

2
A hyperbola passes through the focii of the ellipse %4—%:1 and the product of their

eccentricities is 1. Equation of hyperbola is

(1)X—2—ﬁ 1 (2)"—2 Y _y (3)X—2—ﬁ 1 (4)"—52—yz 1

6 9 9 16 9 5 9

2
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Sol.

12.

Ans.

Sol.

13.

Ans.

focii : (3, 0), (-3, 0)

2
let equation of hyperbola is % —§ =1

satisfy (3, 0) = % =1=>A’=9

eccentricity of hyperbola = ! = %

eccentricity of ellipse

5 B B> 25

=== l+— =21+ ===
3 9

= B*=16

equation of hyperbola is

XY

9 16

The contrapositive of the statement :

"If you work hard then you will earn" is :

(1) If you don't work hard you will earn

(2) If you will not earn then you not work hard .
(3) you will work hard and you will not earn.
(4) Either you will work hard or you will earn
()

p : you work ward

q : you will earn

given (p — q)

contrapositive of (p > q)=~q —> ~p

Minimum distance between the curves x> =2y andy =x — 1 is :

1 1 1
2 2 _ NG
M 22 @ 32 4 2 @

(1
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Sol. Q =1
dx|p
P(X,Y:)
X1 =1
=>P= (l,lj
2
)
1-1——=
- dyg = 2| =

/.
14. I,= J; cot"xdx, then I, + 14 I5 + Is, I4 + I are in

/4

(1) A.P. (2) G.P. (3) H.P. (4) none of these
Ans. (3)

o/,
Sol. I,= _r (cotx)" dx

/4

o/, /.

I+ Ia= | ((cotx)" +(cotx)"?)dx = | (cotx)" cosec’x dx
/4 /4
cotx =t
0 1 ntl !
t
=—J‘t“dX=J‘t“dX= P 1
1 0 n+lj, n+l
1
I+ Iyo= —
n+l1
1
L+1s= =
2tli=3
1
L+Is=—
stls=4
1
Li+le==
atle=3

= I +1I4 Is+1s, 14 + I are in H.P.
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15. Ifcosx+cosy—cos(x+ty)= 5 0 <x, y <m, find the value of sin x + cosy.

1 NE} 1+3 1-3
1) = 2) — 3 4) ——
(1 > () 5 3) 2 4) >
Ans. (3)
Sol. x=y= g satisfy the equation
S.osinx+cosy= ﬁ + l = \E_i_l
2 2 2

16. Find the projection of OP on the plane passes through the point A(2, 1, 3), B(3, 2, 1), C(2, 4, 2);
where P is the point (2, -1, 0)

44 47 33 41
(1)

Ans.
i j k

Sol. n=|1 1 -2/=5i+j+3k
-1 2 1
n

P

|/O/
/=

. Required planeis: 5(x—-2) +(y—1)+3(z-3)=0
Le.5x+y+3z=20

(OF| - VA+170 - V5

OB| = 2i-j

10-1 |_ 9
S25+1+9 587

1 |44 44
Projection = /5 0=4/5 —‘/—=«/—
rojection \/_Xcos \/_X 57 35
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2
17.  The line x + y = 1 cuts the ellipse %4—% =1 in points P & Q. Find the angle subtended by

segment PQ at the centre of ellipse.

T 1 1 1 1
o= () o}
TC— -1 l [
(3) 5 ~tan ( 4) (4) can't be found
Ans. (1)
P

Sol.

2 y2

Homogenise Ellipse w.r.t. line, X? +T =(X+y)2
X 2y2 =2x + 2y2 + 4xy
= x> +4xy =0

X

:>x=0,y=—Z

angle between these line is T tan! l
2 4

18. If a curve y(x) satisfies the differential equation (2xy” — y) dx + xdy = 0 and it passes through the
point of intersection of the line x +y =4 and 2x — 3y = -2, then find the value of |y(1)|.

Ans. 0.5

Sol. (2xy’ —y)dx =-xdy

x?l—‘izy—b(y2

dy 1 2

—=—.y=-2

X x y =Xy

dy 1

——— . y==2

e

L,dy 1

Ve kY T
dt

1y 2 dy _d
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dx x
ﬂ + 1 t=2 ILF.=e¢™=x
dx x
X 2
tx=2x—+c = = =x"+tc¢
y
It passes through P(2, 2)
c=-3
X_x 3
y
1 1
Ifx=1,—==2 =——
X y =y >
Y= 5 =05
y > .
19. Let the curve (x — 3)> + y* = 9 and y* = 4x have common tangent touches the curves at (a, b) and
(c, d) in I*" quadrant, then find 2(a + c)

Ans. 9
Sol.  Equation of tangent of A

ty =x +t*

X—yt+t?=0
3—-0+t*
Ji+e

GB+t)Y>=9(1+1t)

t=0,+ 3

Point A (3, 2«/? ) in first quadrant

For point B foot of perpendicular from c to tangent

=3

x=-3 y-0_ (3-0+43) L ox— 3
1 -8B 4 2
3
c=—anda=3
2
2(a+c)=9
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20. If 'x' is a number divided by '4' leaves the remainder '3' then find the remainder if (2020 + x)*** is
divided by '8'.
Ans. 1
Sol. x=4k+3:;keW
(2020 + 4k + 3)792 = (80 + 1)
o8+ D =1+ O L) ...
multiple of 8.
.. Remainder on dividing by 8 is 1
1 —a T 4, 4
21. IfA= and AA' =Ifindo” +
(00
Ans. 1
Sol. AA'=I
1 [ 1 o] [1 0
s =
a Bl-a B 0 1
1402 oa—af {1 0}
s =
a—of o’+B*| |0 1
Sl+a’=1=a=0
2, 2 _ 2 _
a+tp =1=p =1
Latpt=0+1=1
22.  Find number of all two digit numbers ‘n’ such that 3" + 7" is divisible by 10.
Ans. 45
Sol. nis odd number
Hencen= {11, 13,15, ....., 99}
Number of values of ‘n’ is 45
23.  Find the value of : j |(x=2)(x+1)| dx
)
Ans. 6.33
Sol. I= j |(x=2)x+1)|+](—x—-2)(—=x+1) | dx
0
= j. |(—x* +x+2)+(x+2) | x—1]) dx
0
x> x? ’
= (—?-F? +2xj + _][ (xX+2)(—=x+1Ddx + j (x* +x-2) dx
o 0 1
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2

8 X X
=|—=4+24+4 | + j (x> —x+2)dx +| =+=-2x
3 3 2

0 1

3 2 !
=&+ SEX x| o+ §+2—4 - 1+1—2
3 3 2 . \3 3 2

10 11 2 .7 19
= —+|—=—=+2|+ -+ - =—
3 3 2 3 6 3

24, Out of '400' people 160 are nonveg and smoker, 140 are veg and smoker and 100 are veg and non
smokers. The percentage of people suffering from a certain chest disease in 35%, 20% and 10%
respectively. If a person suffers from this disease then find the probability that he is non veg and
smoker.

Ans. 0.5957

Sol.  Nonveg + smoker 160 __ disee 160 35

400 400 100
Veg + smoker 140 __ dise 140 20
0 400 100
Veg + smoker 100 gisene 100 10
0 400 100
16035
. i — 400x100
Required probability = 1535 140x20 _ 100x10
400100 400100 400x100
16x35 560 56 28 28 _ 1.5057
16><35+14><20+100 940 94 47
25. If 2_1:3i+0LA'+k, b=1—0]+3k and area of parallelogram made by a and b are adjacent sides is
J J
8\/§ then a.b is :
Ans. 2
i ]k
Sol. axb=3 o 1/=4ai-8j—4ak
I —a 3
area = e_lxl_)‘ = 8\/37
= 1602 +1602 +64 =83
320 + 64 = 64.3
o +2=23=6=>a"=4
o==*2
ab=3-0?+3=6-4=2
ﬂ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
Re I‘l/ b I e visit us at: www.reliablekota.com, Email: info@reliablekota.com 12
— INSTITUTE — Call us: +91-744-2665544



http://www.reliablekota.com/

ﬁan“uble

INSTITUTE — JEE (MAIN) FEBRUARY-2021 DATE-25/02/2021 (SHIFT-1I)
Unleashing Potential
. 2
26. If f(x) = min{]x|,4-x7}, 3<x=2 then number of points of non differentiability in
[|x]] , 2<x<3
[-3,3]
Ans. 5

Sol.  Using graph of f(x)

|
w
T
H
o
N—
w ——

5 point
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