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16t Mar Shift - 11 Maths Question Paper

Section A

Multiple Choice Question:

1.

Sol.

Sol.

Ans.

Ans.

The least value of |z| where z is complex number which satisfies the inequality

exp <(|z|+3) 2l 2) > log, ;5 |5V7 +9i|,i = V=1, is equal to :

||z|+1|

(1) 2 (3)8
(2) 3 (4) V5
(2)
(12+3)(2-1)
2 () 503 W >3
- |2 +1 N

= 7" +2[z|-3>37]+3
=|4" -|4-6=0
(|2-3)(7+2)=0

=3

|Z|min

Let f: S —>S where S = (0, ») be a twice differentiable function such that f(x+1) =
xf(x). If g : S —» R be defined as g(x) = loge f(x), then the value of |g”(5) - g"(1)] is

equal to :
197 205
1) — i
(1) 144 (3) 144
187 41
2 327 )
(3)
f(x+1) = xf(x)
g(x+1) = loge(f(x+1))
g(x+1) = loge X + loge f(x)
g(x+1) - g(x) = loge x
144 144 1
g"(x+1) - g"(x) = - —
X
g9”"(2) -g"(1) = -1
1
144 - rn 2 - -
9"(3) - 9"(2) = -
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g"(4) - g"(3) = —%

g"(5) -9"(4) = 1

g”(5)-g”"(1) = { +—+—+—}

. |g' 144 + 36 +16 +9 205
16x9 144
3. If y = y(x) is the solution of the differential equation %+
with y(0) = 0, then y[%) equal to :
1) loge 2
(1) log (3) ( \FJloge
(2) Slog, 2
1
(4) Z|09e 2
Ans. (3)
Sol. LF. = el®"
= plnsecx
= sec X

Solution of the equation:
y(sec x) = J.(sin x)(secx)dx

Y
COos X

Putx=0,c=0

..y = cos X /n(sec X)

= (n(sec x) +c

Put x = n/4
1 1

y = —=Iny2 =—=/n2
2 22

y = In2
22

16t Mar | Shift I

(tanx)y = sinx, 0

<X<

I

wla
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4. If the foot of the perpendicular from point (4, 3, 8) on the line
Li: x;a = Y;Z _z-b , 1+ 0is (3, 5, 7), then the shortest distance between the line
L: and line Lz : x-2_ y;4 _2-° is equal to :
2 1
< 3) =
(1) ﬁ ()3
1 1
2) = (4) =
(2) ; 6
Ans. (4)

Sol. (3,5, 7) lies on given line L1
3-a_3_7-b
4 3 4

7—_b:1:>b:3
4

5%3:1:3—a:€

A4, 3, 8)

B(3,5,7)

DR’s of AB = (1, -2, 1)
AB L line L1

(1)(0) + (-2)(3) +4(1) =0
=> (=2

a=1

a=1,b=3,/=2

x-1 y-2 z-3

2 3 4
X-2 y-4 z-5
3 4 5
1 2 2
2 3 4
SD. = 345 1
P k| Ve
2 3 4
3405
5. If (x, y, z) be an arbitrary point lying on a plane P which passes through the points

(42, 0, 0), (0,42, 0) and (0, 0, 42), then the value of the expression
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Sol.

Sol.

Ans.

Ans.

Ans.
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34 x-11 N y -19 N z-12 3 X+y+2z
(y-197(z-12)* (x-117(z-12)* (z-11)(y-19)° 14(x-11)(y-19)(z-12)

is equal to :

(1) 3 (3) 39

(2)0 (4) -45

(1)

Equation of planeisx + y + z = 42

or, x—1D)+(y—-19)+(z—-12)=0
x—-11 y—19 z—12
" (y-19)2(z-12)2 = (x-11)2(z—12)2 = (z-11)%2(y—19)2

Now

_ (x—-11)3+(y-19)3+(z-12)3
T (x=11)2(y-19)2(z-12)2
_ 3x—1D)(y-19)(z—12)

T (x—11)2(y—19)2(z—12)?

_ 3

T (x—11D(y—19)(z—12)

[Ifa+b+c=0,thena®+ b3+ ¢ = 3abc]

~ The given expression is equal to

3 3

3+ —1D-19)(z—12)  a=1D)y—-19)(z—12) _ 8

10[x] el]

Consider the integral 1= J.o dx , where [x] denotes the greatest integer less than

ex—l

or equal to x. Then the value of I is equal to :

(1) 45 (e - 1) (3) 9(e - 1)
(2) 45 (e + 1) (4) 9(e + 1)
(1)

10 X [+1-x
I = Io [x]-e[]1 dx

=-{(1-e)+2(1-e)+3(1-¢e)+....+9(1 - e)}
=45(e - 1)

Let A (-1, 1), B (3, 4) and C(2, 0) be given three points. A liney = mx, m > 0,
intersects lines AC and BC at point P and Q respectively. Let A1 and Az be the areas
of AABC and APQC respectively, such that A1 = 3Az, then the value of m is equal to :

1 2 (3)2
15 (4)3
(2) 1
(2)
16t Mar | Shift I Page | 4
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Sol.
A(-1, 1)

B(3, 4) /@ C(2, 0)

y = mx

. -1 1 1
A, = Area of AABC = )12 01
3 4 1

13
:A:l:?

Equation of line ACisy - 1 = —% (x+1)

2 2m]

Solving it with line y = mx, we get P .
3m+1 3m+1

Equation of line BCisy - 0 = 4(x - 2)

- SR -8 -8m
Solving it with liney = mx, weget Q| ——,——
J Y g Q(m—4 m—4)
2 0 1
Az=AreaofAPQC=l 2 2m 1:&;5
2|3m+1 3m+1 3 6
-8 -8m 1
m-4 m-4

26m?

13
> — =+ =
3m? -11m -4 6

= 12m?2 = i(3m2 -11m-4)

Taking +ve sign,
9m? + 11m + 4 = 0 (Rejected - m is imaginary)
Taking —ve sign,
15m?-11m-4=0
4

15
>m=1asm>0

m =1,

16t Mar | Shift I Page | 5

Copyright © Think and Learn Pvt. Ltd.



JEE MAIN - 2021

8. Let f be a real valued function, defined on R - {-1, 1} and given by

2
X_

x-1
X+1

f(x) = 3log,

. Then in which of the following intervals, function f(x) is

increasing?

R

1

(2)(—L5}

(3) (=, ) - {-1, 1)
1

@ (=3 |-y

Ans. (1)

, 1 1-(x-1 2 6 2
Sol. 1’(X)=(XJr Xl )J3+(X_1)2 (x—l)(><+1)+(X—1)2

X-1" (x+1f A

_ 4@x-1)
T (x+1)(x-1)2

9. Let the lengths of intercepts on x-axis and y-axis made by the circle x2 + y2 + ax +

2ay + ¢ =0, (a<0) be 242 and 2.5, respectively. Then the shortest distance from
origin to a tangent to this circle which is perpendicular to the line x + 2y =0, is
equal to :

(1) V10 (3) Vi1
(2) V6 CON

Ans. (2)

2/ _c-
Sol. ZIaA c=22
Va2 —4c =22

a2-4c=8 ..(1)

2ya? —c =25
a?-c=5 -.(2)

16t Mar | Shift I Page | 6
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(2) - (1), we get
3c=-3=>c=-1
al=4=a=-2

X2 +y2-2x-4y-1=0

Equation of tangent 2x -y + A =0

Lp=r

0-0+A

== = Ve

:k:i@

- tangents are 2x -y + /30 =0

J30

Distance from origin = — = «/6

N

10. Let A denote the event that a 6-digit integer formed by O, 1, 2, 3, 4, 5, 6 without
repetitions, be divisible by 3. Then probability of event A is equal to :

4 3
(1) ) (3) >
9 11
) 56 @ 37
Ans. (1)

Sol. Total case = 66
Fav.case=(0,1,2,3,4,5 +(0,1,2,4,5,6)+(1,2,3,4,5,6)

= 55+55+(6
= 1920
L1920 _ 4
Probability = —6|§ =3
cos* (1 - {x}z)sin‘1 (1-{x})
11. Let a € R be such that the function f(x) = x) - {x}3 x#0 s
a x=0

continuous at x = 0, where {x} = x-[x], [X] is the greatest integer less than or
equal to x. Then :

(1) o = (3)a=0
4 . -
(2) No such a exists (4) o= N
16t Mar | Shift I Page | 7
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Ans. (2)
Sol.
RHL = lirn cos? (1—x2)sin‘1 (1-x) g cos™? (1—x2)
x—0* X (1 _ XZ) 2 x-0* X
T . -1 , .
= = I|m+—2(—2x) (L" Hospital Rule)
Xx—0 —(1—X2)
= n lim =z lim 1 -
x—0" 2X2 X4 x—0" 2—X2 _\/E
-1 -1
L= & cos (1—(1+x) )sm (%) Ry sin! x By sin! x
- i -3 T im
(1+x)-(1+x) (L+x)] (LX) 1] X* + 2x

As LHL # RHL, so f(x) is not continuous at x = 0

sinPx 1+cos’X cos2x

12. The maximum value of f(x) =[1+sin®?x cos’x cos2x|, x e Ris :

sin x cos®x  sin2x
(1) V7 (2) V5
3
(3)5 (4) 1

Ans. (2)

Sol. Ci—>Ci +C2

2 1+cos®x cos2x
2 cos’x  €os2x
1 cos’x  sin2x

Ri1 - R1 - Rz

0 1 0

2 cos’X COS2X
1 cos®x sin2x

= (-1)[2sin2Xx - cos2Xx] = cos2x - 2sin2Xx

Maximum value = Jg

13. Consider a rectangle ABCD having 5, 7, 6, 9 points in the interior of the line
segments AB, CD, BC, DA respectively. Let a be the number of triangles having these
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Sol.

14.

Sol.

15.

Ans.

Ans.

Ans.
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points from different sides as vertices and B be the number of quadrilaterals having

these points from different sides as vertices. Then (B - «) is equal to:
(1) 1890
(2) 795
(3) 717
(4) 1173
(3)
oo =°C17C1°C1 + °C17C1°C1 + >C16C1°Cy + °C1%C17C1 = 378 + 315 + 270 + 210 =
1173
=5C1%C17C1°Cy1 = 1890
=>pB-oa=1890 - 1173 = 717

Let C be the locus of the mirror image of a point on the parabola y? = 4x with
respect to the line y = x. Then the equation of tangent to C at P(2, 1) is :

(2x+y=5 (3)x+3y=5
(2)x+2y =4 AHx-y=1
(4)

Image of y? = 4x w.r.t. y = X is x? = 4y

Tangent from (2, 1)
xx1 = 2(y + yi1)

2x = 2(y + 1)
X=y+1

Given that the inverse trigonometric functions take principal values only. Then, the

number of real values of x which satisfy sin™t [3?)() +sin™? (%j =sin"! x is equal to :

(1)1 (3)3
(2) 2 (4)0
3)
16t Mar | Shift I Page | 9
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Sol. Taking sine on both sides
3x 16x%  4x 9x?
—1/1 - 2 -
5 25 5 25
— 3xy/25 - 16x% = 25x — 4x+/25 — 9x2
— X =0 or 3v25-16X? = 25 — 4425 — 9x?
- 9(25 —16x2) — 625 -200+/25 - 9x2 + 16(25 —9x2)
— 200425 - 9x2 = 800

=+25-9x° =4

=x =1
=>x =1

.. Total number of solutions = 3

16. Let C: be the curve obtained by solution of differential equation

2xyd—y =y? -x2,x > 0. Let the curve C2 be the solution of 2XY __9Y 1t hoth the
dx X _y2 dx
curves pass through (1, 1), then the area enclosed by the curves Ci: and C: is equal
to :
3)rn-1
1) Z-1
(1) >
T
(2) , +1 (4)n+1
Ans. (1)
d 2_ 2
sol. _Y X
dx  2xy
Puty =vx
dv vx*-x* vi-1
V+X—= =
X 2vX 2v
dv_vi-1-2v _ (v'+1)
dx 2v 2v
2v dx
=>——dv=——r
vi+1 X
c
/m(v+1)=—/nx+/nc=>v’ +1==
X
16t Mar | Shift Il Page | 10
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2
c
:>y—2+1=—:>x2+y2=cx
X X

It passes through (1, 1)

X2+ y2 - 2x=0

. . . . dx x“—
Similarly, for second differential equation — = Y
dy 2xy

equation of curveisx’*+y? -2y =0
Now required area is

Ay

o/_cym >X

(1, 1)

= (lxnxlz—lxlxl}d
4 2

T
=| ——1 | sq. units
(2 j ’

F-(Z? +5] - a|2) =-1,0 € R, then the value of o+ |F|2 is equal to :

(1) 11 (3) 9
(2) 15 (4) 13
Ans. (2)

Sol. Fxa=-Fxb
0

-.-F-(2?+53-af<)=-1

x[3?-j+212][2?+53-aq:-1

16t Mar | Shift Il

17. Lleta-=i+2j-3kand b=2i-3j+5k.If Fxé:thF,F-(a?+23+|2):3and

Page | 11

Copyright © Think and Learn Pvt. Ltd.




JEE MAIN - 2021

—~A(6-5-2a) =-1
A1 - 2a) = -1 (1)

F-(a'i\+23+lz):3
x(3?—3+2ﬁy(a?+2i+ﬁ)=3
=A3a-2+2]=3=%=1 ..(2)
Solving (1) & (2)

x[l_z}_l

A
Ar—-2=-1=Ar=1anda=1
F=31-J+2k

a+|ff =1+14=15

18. Let P(x) = x*> + bx + ¢ be a quadratic polynomial with real coefficients such that
1
Io P(x)dx =1 and P(x) leaves remainder 5 when it is divided by (x - 2). Then the

value of 9(b+c) is equal to :
(1) 7 (3) 15
(2) 11 (4)9
Ans. (1)
Sol. (x-2)Q(xX)+5=x2+bx+c
Put x = 2
5 = 2b+c+4 ..(1)

Ll(xz +bx+c)dx =1

1 b
=>-+—-+c=1
3 2

g+c:§ (2)

Solving (1) & (2)

C =

ol V|IN

9(b+c) =7

16t Mar | Shift Il Page | 12
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2 2

19. If the points of intersections of the ellipse :—6+Z—2 =1and the circle x2 + y2 = 4b,
b > 4 lie on the curve y? = 3x?, then b is equal to :
(1) 5 (3) 12
(2) 6 (4) 10
Ans. (3)
X2 y2
Sol. —+21. =1 (1
16 " b2 (1)
x? +y? =4b .(2)
y? = 3x? .(3)
From egns. (2) and (3), x> = b and y2 = 3b
b 3b
F (1), —+==
rom eqgn. (1), 16+b2

= b’ +48 =16b
=b=12

20. LetA=4{2,3,4,5, ... , 30} and ‘=’ be an equivalence relation on AxA, defined by
(a,b) = (c,d), if and only if ad = bc. Then the number of ordered pairs which satisfy
this equivalence relation with ordered pair (4, 3) is equal to :

(1) 7 (3)6
(2) 5 (4) 8

Ans. (1)

Sol. ad = bc
(a,b)R(4,3)=>3a=4b
a= gb
b must be multiple of 3
bcanbe 3,6,9, ... , 30
Also, a must be less than or equal to 30.

(a, b) = (4, 3), (8, 6), (12, 9) (16, 12), (20, 15), (24, 18), (28, 21)
= 7 ordered pairs

16t Mar | Shift Il Page | 13
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Section B
Integer Type:
1. Let ¢ be a vector perpendicular to the vectors a=1+j-kand b =1+2j+k.If

¢- (i+7+3k) =8, then the value of E~(éx B) is equal to
Ans. (28)
Sol. ¢ (axb)=[cab]

i J k
axb=[1 1 -1/=(3,-2,1)
121
¢claclb=C]|laxb
Ezk(éxB)

E(?+i+3l2)=8
=3AL-2A.+31=8
=4h=8=Ar=2

=6 -4]+2k
6 4 2
a-(éx5)=[aas]=1 1 1
1 2 1

=18 +8+2 =28

2. In AABC, the lengths of sides AC and AB are 12 cm and 5 cm, respectively. If the
area of AABC is 30 cm? and R and r are respectively the radii of circumcircle and
incircle of AABC, then the value of 2R + r (in cm) is equal to

Ans. (15)
A
O
5 12
B C
Sol.
Area = %(5)(12)sin6 =30

. T
sinb=1=0= —
2

ABC is right angled at A.

16t Mar | Shift Il Page | 14
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A
r=(s-a) tan—
(s-a) tan 5

r = (s-a)
2R+r=s (+wa=2R)

2R+r=£=15
2

3. Consider the statistics of two sets of observations as follows:

Size Mean Variance
Observation I 10 2 2
Observation II n 3 1

If the variance of the combined set of these two observations is % , then the value

of n is equal to
Ans. (5)

X:
Sol. For group-1 :% =2= ZXi =20

xf _
10

(2)2=2=3Yx? =60

For group-2 :&z 3= Zyi =3n
n

2V o )

==-3 =1= ) y? =10n

Now, combined variance

o (¢ +v7) _{Z(xi +yi)J2

10+n 10+n

17 60+10n (20+3n)°

9 10+n (10+n)2

= 17(n2 +20n + 100) - 9(n2 +40n +200)

= 8n> -20n-100=0
=2n° -5n-25=0=n=5

4. Let

Sn(x) = log,; x+log; x+log,; x+log ; x+log ; x+log ; X +..... up to n-terms,
a2 a3 a6 all als a27

16t Mar | Shift Il Page | 15
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where a >1. If S24(x) = 1093 and S12(2x) = 265, then value of a is equal to
Ans. (16)

Sol. S (x)=2log, x+3log, x+6log, x+11log, X +.....
Sh(x)=log,x(2+3+6+11+......)

Sr=2+3+6+11
Generalterm, Tr=r2 - 2r+ 3

Sp(x) = XF=1logg x (r? —2r+3)
= Sy.(x) =log, x Y22 (r? — 2r + 3)
= 1093 = 4372 loga x
= logaXx = L
4
=>x = a4
12

S;, (2x) =log, (2x) Z:(r2 —2r+ 3)

r=1
= 265 = 530 loga(2x)
1
= loga(2 = —
9s(2x) = 3
= 2x = al/?
After solving (i) and (ii), we get
a4 =2
=>a =16

n k k k k k

5. Let n be a positive integer. Let A = Z(—l)k "C, [(lj + [é) + (Z] + (EJ + (EJ }

~ 2) "\a) "(8) "(16) (32
1

If63A =1 - 530 then n is equal to

(i) )

Ans. (6)

RNt

5n
an 2oL
2°"(2" - 1)

16t Mar | Shift Il Page | 16
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63(2" -1)
63A=—
22" -1)
__ 63 _L _i
2n 1( 25") 1 230
>n==6
6. Letf: R >R and g : R - R be defined as

X+a,x<0 x+1, x<0
f(x):{|x—1|,x20 and 900 = {1y ez

where a, b are non-negative real numbers. If (gof) (x) is continuous for all x € R,
then a + b is equal to
Ans. (1)

Sol. g[f(X)] = (f(X) _ 1)2 +b f(x) >0

[x+a+1 X+a<0&x<0
|x—1|+1 |x—1|<0&x20

g[f(x)]: (x+a—1)2+b x+a>20&x<0

(x-1/-1)°+b |x-1>0&x>0

[x+a+1 X & (So=a) 8X'e (o, 0)
Ix-1]+1 Xed

g[f(x)}: (x+a—1)2+b X €[-a,0)& X & (-x,0)
(|x—1|—1)2+b X eR&x e[0,»)

'x+a+1 X & (—o0,-a)
g[f(x)]=|(x+a-1° +b xe[-a,0)
(|x—1|—1)2+b X [0, )

Given g(f(x)) is continuous.
So,atx=-a & atx=0
1=b+1 & (a-1)2+b=>b
=>b=0 & a=1

=a+b=1

16t Mar | Shift Il Page | 17
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x-1 2-y z+3

parallel to the line,
m 1

Ans. (2)
L P(1, -2,3)

/”/

x-1 y+2 z-3

3 -m 1
Point Q(31 +1,-mx -2, + 3) lies on plane.
(3r+1)+2(-mr-2)-3(L+3)+10=0
=>3A-2mAr-3A+1-4-9+10=0

= —2mi =2
m7»=—1:7»=—l
m
Q[—2 1,—1,—l+3}
m
7
PQ =./=
Q 2
2T (3 -
-—— | +1+|-=| =,/=
m m 2
10+m* _7
m? 2

=20 + 2m? = 7m?
m2=4 = |m|=2

16t Mar | Shift Il

7. If the distance of the point (1, -2, 3) from the plane x + 2y - 3z + 10 = 0 measured
is \/g , then the value of |m] is equal to

8. Let %, a and b be in G.P. and é, %, 6 be in A.P., where a, b, > 0. Then 72(a+b) is

equal to
Ans. (14)
Sol. az= £andz:1+6

16 b a
Solving, we geta = — ora = —= [rejected]
If a 1 =>b= 1
12 9
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a, 2

1[by—b a
G b11+ kbzz] - [a:]
b, — b, =V3a; = 3a? = b2 + b% — 2b, b,
by + kb, =\3a, = 3a3 = b? + k2b? + 2kb, b,
Adding both equations, we get
3(a? + a?) = 2b? + (k? + 1)b3% + 2byby(k — 1)
= 2b? + 2b3% = 2b? + (k? + 1)b3 + 2b;by(k — 1)
= (k% — 1)b% + 2b;b,(k—1) = 0
= (k—1) ((k +1)b2 + 2b1b2) =0
=>k=1

10. For real numbers a, B, y and §, if

j (x*-1)+tan {XJ

(x4 +3x% + 1) tan? (XZHJ
X

2 Y x? -1 2
— alog, |tant| X n +ptan’? u rstant| X ¢
e X X X

where C is an arbitrary constant, then the value of 10(a+py+3) is equal to
Ans. (6)

dx

x? -1

(x4 +3x% + 1)tan‘1 [Xz hl 1)
X

dx+I ! dx

x*+3x% +1

Sol. I

-1
2
I X dX+I—4 dxz
[ 1)2 1 X*+3x° +1
-1
[x+j +1|tan (x+j
X X
J J
L L

tan! (x + 1] =t
X

16t Mar | Shift Il

a b
9. Let A :{ 1} and B = {bl} be two 2x1 matrices with real entries such that A = XB,

1(1 -1 2
where X =$L k}' andk eR. If &l +a3 = g(b% +b§) and (k2 +1)b§ # —2b;b,, then
the value of k is
Ans. (1)
Sol.
XB=A
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dt
L ==
Pt
-1 1
I, =In(t) =Injtan X+
Now,

dx
L =|——
2 JX4+3X2+1

x +1) (x —1)
= dx
2 x* +3x% +1
i 1
e e (1_ Zj
=3 .[ X il dx X . dx
x2 +3+ 5 X2+3+—2
| X X
1 1+i2 (1—;)
- X _
> j T J- T2 dx
(X— +5 (X+j +1
X X
= J J
1 1
X-——=u X+==V
X X
=1 du _J' dv
2 2
2 u +(J§) v:+1
X 1
1 al s x| 1 —1( J
I = ta ——tan"" | x+=
5 5| 2

I=Ii+I=1In

tanl[x lj
1 1

; =_, =—,6=

B 55 4 NG

1 1
+___
10 2

so=1

10(a+pr+s) = 10[1

16t Mar | Shift Il
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