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1. The contra positive of (~pAQ) - ris

(A) (pAQ) =T

(B) (pva)—r

C) r->@pv-a)
(D) None of these

Answer : (C)
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Explanation:

Contrapositive of (~pAQ) - r
~[~r—> (=pAQ)]

~(=r - (pArq)

r-pv-—q
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2. The locus point of intersection of tangents to the parabola y? = 4ax, the angle between
them being always 45° is

(A) x2—y?+6ax—a?=0
(B) x2 —y?—6ax+a?=0
(C) x2—y?2+6ax+a2=0

(D) x2—y?—6ax—a?=0

Answer : (C)
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Explanation:

Equation of tangentisy = mx + %

m?x—my+a=0

a
:m1+m2:X,m1m2:_
X X
0 mj; —m; y & a a\ 2
tan45° = |2 | o (_) _4(_):(1+_)
1+m1m2 X X X

x> —y?2+6ax+a’=0

© Co Pyt _{ i Rizee
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x2 _
= X‘Z:OSX for x = 0 is continuous at x = O then f(0) =

3. If the function f(x) =

Answer : (B)
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Explanation:

Applying L-Hospital rule

2
. eX" 2x+sinx 3

f(0) = lim S_2xtsinx _ 3
x—0 2X 2
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4. The domain of the function f(x) = Jl — \/1 — V1 —x2%is

(A) {x|x<1}
(B) {x|x> -1}
(C) [0,1]

(D) [-1.1]

Answer : (D)

@ Copyright 2020 by Rizee
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Explanation:

Clearly 1 — x? >0,1-vV1I-x2>0,1-v/1-vV1I—-xZ>0.
1-x2>20=> x?<1>-1<x<1.

For these values the other two hold.

@ Copyrigt Rizee
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5. The greatest value of f(x) = (x + 1)/3—(x— 1)3 on [0, ]] is

(A) 1
(B) 2
(C) 3

(D) <

Answer : (B)
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Explanation:

We have f(x) = (x + 1)/3—(x — 1)/3

' _1 2 1 2 (x-1)2/3—(x+1)?/3
100 =500r 3 5613 = Fs

Clearly f' (x) does not exist at x = +1

Now f' (x) =0

= (X — 1)2/3: (X + 1)2/3

> X—1)’=(xX+1)?2=>-2x=2x=24x=0=>x=0
Clearly, f' (x) # 0 for any other values of x € [0, 1]
The value of f(x) at x =0 is 2

Hence, the greatest value of f(x) = 2.

[ 1 e
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6. The angle of intersection of the normal at the point (—%%) of the curves x? —y? =8
and 9x? + 25y? = 225 is

A
>
<
o

(B)
(C)
(D)

T
2
T
3
T
4

Answer : (B)
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Explanation:

Z—y?= ﬂ:f —i:_X
X y—8$dx y: % :
3
Atthepomt( ﬁ’ﬁ)’ m = e
dx V2
Also, 9x? + 25y? = 225
=>18x+50y%:0
dx 25y dy 9x
At the point(—i i) _dx _ ZSX% EIsE 5
) y ——5———___
\/E\/E dy 9(_5) 9 3

Since the product of the slopes = —1. Therefore the normal cut orthogonally, i.e., the required

o g
angle is equal to E

ng Plus Pvt. Lid.
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7. P and Q are any two points on the circle x? + y? = 4 such that PQ is a diameter. If a and
B are the lengths of perpendicular from P and Q on x + y =1 then the maximum value
of af is

(A) >
(B) 2
©) 1
(D) 2

Answer : (B)

@ Copyrigt Rizee
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Explanation:

P(2c0s0,2sin0),Q(—2c0s0,—2sin0)

__|2cosB+2sin 6—1| |—2 cos 8—2 sin 61|
af = >

. 2_
|4 (cos 6+251n 0)%—1| <

7
2
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8. The standard deviation for the scores 1, 2, 3, 4,5, 6 and 7 is 2. Then, the standard
deviation of 12, 23, 34, 45,56 , 67 and 78 is

(A) 2
(B) 4
(C) 22
(D) 11

Answer : (C)

@ Copyrigt Rizee
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Explanation:

Here, n =7, sum = 315

-~ Mean = % =45

Now, standard deviation

i 7

. \/2(1089+484+121)_ ,3388
B 7 RN

V484 = 22

. \/(12—45)2+(23—45)2+(34—45)2+(45—45)2+(56—45)2+(67—45)2+(78—45)2

& Co pyr i [o i Rizee
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9. From the top of a tower, the angle of depression of a point on the ground is 60° If

the distance of this point from the tower is ﬁ m, then the height of the tower is

@ (F)m

V343
(B) ( : )

m

(C) (3 _2\/§) m

(D) $m

Answer : (C)

Rizee
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Explanation:

Let h be the height of the tower. 60°°>

_ V3(/3-1)

_ o
—l=>h G-D)

try

3_\/§ é .
=l .

& Co Pyt 1 [o § Rizee
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10. If 3, b and & are non-coplanar vectors and & x ¢ is perpendicular to & x (5 X E), then the
value of [ x (b x ¢)] x 8 is equal to

Answer : (C)

ZEE
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Explanation:

Given that @ b and ¢ are non-coplanar

Againdx (bx¢). @x¢) =0

Rizee
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11. If a, B be the roots of the equation x? + ax — % = 0, ‘a’ being a real parameter, then the
least value of [a* + B*] (where [] represents greatest integer function)

(A) 1
(B) 2
(C) 3
(D) 4

Answer : (C)

@ Copyrigt Rizee
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Explanation:

1
a+p=—oaf=——

1
a? +B? = (a+ B)P-20B=a% + 5

1
0(4 + 84 — (az + BZ)Z_ZaZBZ — a4 +E+ 2

1
a4+—42\/§
2a

> ot +Br=>2+42
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12. The number of terms common between the two series2 +5 + 8 + ..up to 50 terms
and the series3+5+7+9 + ...up to 60

(A) 24
(B) 26
(C) 25
(D) None of these

Answer : (D)

Rizee
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Explanation:

Let term of first A.P. be equal to the term of the second A.P. then
2,5,8,..50 terms series 1

3,5,7,..,60 terms series 2

Common series 5,11,17, ..., 119

term of series 1 = term of series 2 = 119 = last term of common series
a=5b=6a,=119

a, =5+ (n—-1)d

= 119+ 1 =6n

=>n=20

ng Plus Pvt. Lid.




13. The equation of the plane in which the lines x;5

(A) 17x—47y—24z+172=0
(B) 17x+47y—24z+172=0
(C) 17x+47y+24z+172=0
(D) 17x—47y+24z+172=0

Answer : (A)

Rizee
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Explanation:

The equation of plane, in which the line X;‘E’ = yj = Z_+53 liesisa(x —5) +b(y —7) +c(z+3) =
0 ...(0)

Where a, b and c are the direction ratios of the plane. Since, the first line lie on the plane.
=~ Direction ratios of normal to the plane is perpendicular to the direction ratios of line

lL.e,4a+4b—-5c=0 ..(i)

; ; -8 -4 =50 . . . . . . . . .
Since, line — =*— = 23 lies in this plane. The direction ratios is also perpendicular to this line

~7a+b+3c=0 ..(ii)

From Eqgs. (ii) and (iii), we get

~. The required equation of planeis 17(x —5) —47(y—7) + (-24)(z+3) =0
=1 /X —47y—24z+172=0

ing Plus Pvt. Ltd.
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14. The general solution of the differential equation % - sinxzﬂ =sin—>is

(A) log tan (g) =c—2sinx
(B) log tan (%) =c—2sin (E)

T

(C) log tan (%"'Z):C—Zsinx
(D) log tan (§+E) — c—2sin (2)

Answer : (B)
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Explanation:

d . + . —
We have & +sin2Y = ginXX
dx 2 2
xty
2

d . .

Y —sinZ2 —sin

dx 2

= —2cos=sinZ
2 2

. X
Sin—-
= logtan = ——2+¢
2

= logtan (%) =c—2sin-
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50 50 50 50 _
15. The value of( 1C° +2C2 2704 4 Cso) is

W =
® 5
© 5
®) 5

Answer : (A)
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Explanation:

(50C0 . 50¢, . 50c, gt 50C50)
1 3 5 51
1 50x%x49 50x49x48x47
=_ 4 + +
1 3x2! 5 x 4!

1 51 x50x49 51 x50x49x48 %47
=—|51+ + + ...
51 3! 51

1
= ﬁ(51(;1 +51c, +51¢ + )
250

1 _
=— 2Vl =
51 51

ng Plus Pvt. Ltd.
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16. fom(sin x + |sinx|) dx is equal to

(A) 4
(B) O
(€)1
(D) 8

Answer : (A)
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Explanation:

We have, fom(sinx + [sinx]) dx

m 2T
:j (sinx + sinx) dx+j (sinx — sinx) dx
0 0

= ['2sinxdx +0 = 2 [—cos]]

=2(cosmt—cos0) =4
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17. The area bounded by the x-axis, the curve y = f(x) and the lines x =1, x = b is equal to

Vb2 +1 — /2 forall b > 1, then f(x) is

(A)Vx—1
(B) vx+1
(C)vx2z +1

X
V1+x2

(D)

Answer : (D)
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Explanation:

b
jf(x)dx:\/b2+ -2

=Vb?+1-VI+1=[\x+1]

. _i > _ 2X — X
P ) = e R S e R

@ Copyright 2020 by Rizee
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18. If f(xX) = x> +4x—5and A= [jr _23] then f(A) is equal to

@ =

8
(B)

(C)

O RPPFP NN 0O

ohr O OrR

(D)
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Explanation:

i [4 _3] [4 —3] [ 8 17
f(A) =f2+4x-5
:—98 17 [16 —12] [

8 4
8 O

HT

rir L-. mrm_
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19. A= cl) 21 _13 'B=(adjA) If Aand C = 5A then 'afc"lB' is
2 1 0

(A)5

(B) 25

(C) -1

(D) 1

Answer : (D)
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Explanation:

1 -1 1
Since, A=|0 2 —3]
2 il 0
3 1 1
~ B=adjA =|-6 -2 3]
-4 -3 2
5 -5 5
= adjB=|0 15 —15] =625
10 5 0
5 -5 5
= ladjB|=|0 10 —15] = 625
10 5 0
Given that, C = 5A
1 -1 1
= |C| =53|A| =125 [O 2 —3] =625
_ 2 1 2
Hence, |adj B| — 625 -1

|C| 625

Rizee

1ing Plus Pvt, Ltd.



JEE-MAINS-2021 Anticipated Questions - MARCH

2 2 2
20. Let a, b, ¢ are positive real numbers. The following system of equations = + - — = =
a b c

1, =—-L+Z=1-=+L+Z =1 inxyandzhas

a2 b2 2

(A) Infinite solutions
(B) Unigue solution
(C©) No solution

(D) Finite number of solutions

Answer: (B)

nlZe

ing Plus Pvt. Ltd.
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Explanation:

X

2 2 2
Let ==X, % =Y and i—z = Z, then given equation will be

a2
X+Y-Z=1 X-Y+Z=1]-X+Y+Z=1
1 1 -1
Here, A=|1 -1 1]
-1 1 1

Now, |A|=—-4 +0

Therefore, the given system of equation has unique solution.

nlZe

ing Plus Pvt. Ltd.




21. If X2 + x + 1 = 0 then the value of (x + i)z + (x2 + —)2 + .-+ (x27 +i)2 is

Answer : 54
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Explanation:

X2+x+1=0 Letx=w

1+ w+ w?=

w?=1

(e ) + 02+ ) 0w g) + () +(C+g) (e g) +or (7 )

o +2) + (02 +2Y + (02 + L) + (0+2) + (w2 +2) + (02)3+— 2+"'+ (03)°+ — 2
( (o3) ( (o3) ( w3 W w3 (w?2) (w3)
=-1(-1)?+(-1)*+(A+1)?*+(-1)*+(-1D*+(A+1)>?+ -+ (1L +1)

=9[(-1)* + (-1)* + (2)?]

=9(1+1+4)=54

Birao
HIZE
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22.The 5™ and 8t terms of a geometric sequence of real numbers
are 7! and 8! respectively. If the sum to first terms of the G.P. is 2205, then n equals

Answer : 3

nlZe

ing Plus Pvt. Ltd.
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Explanation:

Let a ar,ar?,ar3, .. arein G.P.
Now ar* =7! And ar’” = 8!

On dividing,we getr3 =8=r=2
Hence, a.2* = 5040

=22 =315
16

So, 315, 630, 1260, ... are in G.P.
W 53 =2205=>n=3

ng Plus Pvt. Lid.
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23.Suppose A and Bare two events with P(A)=0.5 and P(AuB)=0.8. let P(B)=p if A and B are
mutually exclusive and P(B)=q if A and B are independent events, then the value of

g/p is

Answer : 2

Rizee
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Explanation:

When A and B are mutually exclusive, P(ANB) =0
~ P(AUB) =P(A) +P(B) (1)
=08=05+p=>p=03(2)

P(A UB) = P(A) + P(B)

= P(A) + P(B) — P(A N B)

= P(A) + P(B) — P(A)P(B)

= 08=05+q9—-(05)q

=>03=12
2
6

=q=0.

:2:2(3)
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24.Let OA =3 0B = 103+ 2b and OC = b,where O,A and C are non-collinear points. Let p
denote the area of quadrilateral OACB, and let g denote the area of parallelogram
with OA and OC as adjacent sides. If p=k g, then find k

Answer : 6

Rizee
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Explanation:

Here OA=3 OB =108+2band OC=Db

g =Area of parallelogram with OA and OC as adjacent sides

L o i b
wq=laxb| ..Q3)

0

=Y
R

p = Area of quadrilateral OABC
= Area of AOAB + Area of AOBC

=~[@= (10@+ 2b)| +-|(10@ + 2b) x b
= | x b| + 5|a x b

Orp=6qg ..[From eq (i)]
~k=6

Riroo
HiZee
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25 1ff(n+1) = %{f(n) 5 %} wheren e Nand f(x) >0vn e N and r!Lngo f(n) exist then the value
of lim f(n) =

n—»>oo

Answer : 3
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Explanation:

Llet Imf(n)=1= limf(h+1)=1

n—»>oo n—»>oo

lim f(n + 1) = = lim [f(n) + 2

n—oo 2 f(n)
1 9
=>1=2[1+]]
2
2|:‘T+9=>2|2:|2+9=>|2:9
| =3

~f(n)>0vneN

v lim f(n) =3

n—-»>oo
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26.a and 3 are the positive acute angles and satisfying equations 5 sin 23 = 3 sin 2«
and tan = 3 tan a simultaneously. Then the value of tan a + tan f is

Answer : 4

Rizee
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Explanation:

2tanf3 _ 2tan
1+tan? B 1+tan? «
S5tanf3 _ 3tana

1+tan2 8 1+tan? a
Substitute tan = 3tana

5x3tana __ 3tana
1+9tan?a  1+tan? a

=>5+5tana=1+9tan? a

We have

=S 4tan?a=4
S>tana=1

e, tanf =3

~tana+tanf =4

rning Plus Pvt. Ltd.
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27. If [

dx _ 1 _1 (VAtanx AB\2 .
ZSin2X+5coszx—mtan ( = )+Cthenthevalueof(c) IS

Answer : 1
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Explanation:

f dx :f sec? x dx (D

2 sin? x+5 cos? x 2 tan? x+5

[Dividing Numerator and denominator by cos? x ]
Lettanx =t

~sec? xdx =dt (1) becomes

il

. f dt _ l f dt _ l
T oJ 2245 2 2\ 2
“(

_ 1 _1 (VY2tanx
= gt (BF)+C

~A=+/2,B=1+/5,LC=+/10

() = (5) =

tan‘1+< /% t)+C

Rizee
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28.1f N is the number of ways in which a person can walk up a stairway which has 7 steps
iIf he can take 1 or 2 steps up the stairs at a time, then the value ofg IS

Answer : 7/

Rizee
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Explanation:

x denotes the number of times he can take unit step and y denotes the number of
times he can take 2 steps, thenx+ 2y =7
Then we must havex =1,3,5

If x =1, the stepswillbel1222

Number of ways = Y4
3!

If x = 3, the stepswill11122

Number of ways = > =10
213l

Ifx =5, thestepswill 111112

Number of ways = 6., =6

Ifx =7 thestepswill1111111=7; =1

Hence total number of ways =N =21 = g =7

ng Plus Pvt. Lid.
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29.The number of values of k for which the lines (k + 1)x + 8y =4k and kx + (k + 3)y = 3k — 1 are
coincident.

Answer : 1
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Explanation:

Lines (k + 1)x + 8y = 4k and kx + (k + 3)y = 3k — 1 are coincident then we can compare ratio of
coefficients

k+1 _ 8 4k

k  k+3  3k-1
= k? +4k +3 =8k and 24k — 8 = 4k? + 12 k

=>(k-3)k—-1)=0and (k—-2)(k—1)=0
>k=1

Rizee
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30.If m is the minimum value of f(x,y) = x? — 4x + y? + 6y when x and y are subjected to
the restrictions0 <x<land 0 <y <1, then the value of |m| is

Answer : 3

Rizee
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Explanation:

We have f(x,y) = x? — 4x + y? + 6y

Let (x,y) = (cos6,sin0), then 6 € [0,n/2] and
f(x,y) = f(8) = cos? 8 +sin? @ —4cosO +65sin0
f'(0) =6c0osO+4sinb >0 V06 e[0n/2]

~ ' (0) is strictly increasing in [0, /2]

s f(O)pin =f(0)=1-4+0= -3

ZEE
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