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18th March Shift - I Maths Question Paper

Section A

Multiple Choice Question:

1. If the functions are defined as f(x) =\/;and g(x) = ¥1 — x, then what is the common domain of

the

following functions: f + g, f — g, f/g, g/f, g — f where (f £ g) (x) = f(x) £ g(x), (f/g) (x) =

(1)0<x<1 (2)o<x<1
(3)0<x<1 (4)0<x<1
Ans. (4)

Sol. f+g =/x+41-x

==x>0&1-x>0=x¢[0,1]

f-g =x—-+1-x

=>x>0&1-x>0=x¢c][0,1]

<1

=1-x>0& x>0=x¢e(0,1]
g—f=y1-x—x
=1-x>0& x>0=x¢€[0,1]
=x¢e(0,1)

2. Let o, B, v be the roots of the equations, x*> +ax*+bx+c=0, (a,b,c € Rand a, band a, b #0).

system of the equations (in u, v, w) given by owu + v +yw = 0; Bu +yv + aw = 0; yu + av + pw = 0 has
2
- . a .
non-trivial solutions, then the value of Y is

(1)5 (2)1
(3)0 (4)3
Ans. (4)
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o
Sol. x*+ax’+bx+c=0 p
Y
For non-trivial solutions,
a B~
B ~ «of=0
voa B

od+B2+y3-3aPy=0
a+B+~|a+B+a’—3YaB|=0

(-a) [a2=3b] =0
a’=3b -ra=0

3. If the equation a|z | taz+az+d=0 represents a circle where a, d are real constants, then

which  of the following condition is correct?
(1) |« ]? ~ad =0
(2) | ? —ad > 0anda eR — {0}
(3) «=0,3,deR"
(4) | —ad >0and aeR
Ans. (2)
Sol. alzf +az+az+d=0

- [a)- |« d
zz+|—|z+|—|z+—-=0
a a a
Centre:—2
a
of d
r= |l— ——=
a a
2
a a
2
:>|cx| > ad
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Ans.

Sol.

Ans.

Sol.
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1 + 1 + 1 + +;isequalt0'
-1 52-1 72-1 77 (201)* -1 '
101 101
(1) — (2) —
404 408
99 25
(3) — (4) —
400 101
(4)
100 100
s-y_ 1 9t
= (2r+1)y -1 = @r+2) 2(r)
11001 1
S==S=2-——_
4;r r+1‘
S—l 1fl+lfl+lfl+ +ifi
4 2) |12 3) (3 4/ 77 100 101
_1[100] 25
- 4|101| 101

The number of integral values of m so that the abscissa of point of intersection of lines 3x + 4y =9

andy = mx + 1 is also an integer, is:
(1) 3 (2) 2
(3)1 (4)0

(2)
3x+4(mx+1)=9
X(3+4m)=5
5

X=———

(3+4m)
(3+4m) =41, 15
dm=-3+1,-3%5
4m=-4,-2,-8,2
1,1
2 2
Two integral value of m

m=-1, —
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1+sin*x  sin’x sin® x
6. The solutions of the equation | cos®*x 1+ cos® x cos’x | =0,(0 <x <), are:
4sin2x 4sin2x 1+ 4sin2x

=, (2) /%, L%
6 6 12" 12
(3) 22, /T (4 =T
1212 12° 6
Ans. 2)
Sol. Ri—> R:1+R>
2 2 1
cos’ X 1+ cos®x cos’x |=0
4sin2x 4sin2x 1-+4sin2x
CG—>C-GC
0 2 1
—1 1+cos’x cos’x |=0
0 4sin2x 1+ 4sin2x

. 2+ 8sin2x —4sin2x =0

1
=sin2x= ——
2

77 11z
> X = —
127 12
1o, [x[>1
7. If f(x)=1 |x| ' ~ is differentiable at every point of the domain, then the values of a

ax’+b ; |x|k1

and b are respectively:

5 3 13
1) =,—= 2)-=,2
()2 ; (2) )
11 1 3
3) =,= 4) =, —=
()22 ()2 5
Ans. (2)
Sol. f(x)iscontinuousatx=1=1=a+b
f(x) is differentiable atx=1 = -1 =2a
1 3
a=—-=. b==
2 2
8. Avector a has components 3p and 1 with respect to a rectangular Cartesian system. This system is

rotated through a certain angle about the origin in the counter clockwise sense. If with respect to

new system, a has components p +1 and «/ﬁ, then a value of p is equal to:
(1)1 (2)-1
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4 5
x q) >
(3) - (4) )
Ans. (2)
sol. |3 =|a
old new

(3p)?+1=(P+1)2+ 10
9p?-p?-2p-10=0
8p?-2p—-10=0
4p>-p-5=0
4p*—5p+4p-5=0
(4p-5)(p+1)=0

5

|
4

p:

9.  The sum of all the 4-digit distinct numbers that can be formed with the digits 1, 2, 2 and 3 is:

(1) 26664 (2) 122664
(3) 122234 (4) 22264

Ans. (1)
Sol.

R W NN W R DNDNREPRE WNMNDN
N N W R P WINEFERE NN WDN
W kR P WNDNREPDNNMDMNNMMNDNW

1
1
1
3
3
3
2
2
2
2
2
2
2

6664

10. Choose the correct statement about two circles whose equations are given below:
x> +y*—10x—10y+41=0
x?+y*—22x—10y +137=0
(1) circles have no meeting point
(2) circles have two meeting points
(3) circles have only one meeting point
(4) circles have same centre
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Ans. (3)

Sol. LetS;:x*+y>—10x—10y+41=0
= (x=5)2+(y-5)’=9
Centre (C1) = (5, 5)
Radiusri =3
Sy:x2+y?—22x—-10y +137=0
= (x—-11)>+(y-5)?=9
Centre (C3) = (11, 5)
radiusr, =3

distance (C1 C) = \/(5 —11)* + (5 - 5)?
distance (C1 C;) =6

“r+rn=3+3=6

.. circles touch externally
Hence, circle have only one meeting point.

11.  If o, B are natural numbers such that 100*—199f = (100)(100) + (99)(101) + (98)(102) +.... + (1) (199),

then the slope of the line passing through (o, B) and origin is:
(1) 510 (2) 550
(3) 540 (4) 530

Ans. (2)

99
Sol.  RHS= (100 —r)(100 +r)

r=0

99x100x199

= (100)* - = (100)* — (1650)199

LHS = (100)*— (199)B
So, o= 3, B = 1650

Slope =tan 6 = B
Q

tan 6 =550

12. Thevalueof 3 + 1 I is equal to:
4+
1
3+
ay 1t
3+....00

(1) 3+243 (2) 4++3

(3)2++3 (4) 1.5+3
Ans. (4)

18t March | Shift I Page | 6

Copyright © Think and Learn Pvt. Lid.



JEE MAIN - 2021

Sol. Lety=3+
44+ =
y

Y
4y +1

y=3+

=4y’ +y =12y +3+y
=4y’ -12y-3=0

y_ 12 + 144 1 48
N 8

jy:12i8\/§
8
iy:3ixﬁ
2
=y=1.5+43
y:1.5+«/§.

dx is equal to:

o , o 2
13. Theintegral f(Zx 1)cosy@x—1) +3

Jax? —4x + 6

(where c is a constant of integration)

(1) %sinm+c
2) %sin\/m+c
3) %cos\/mH
(4) %cos\/mn%

Ans. (2)
Sol f (2x —1)cos/(2x —1)* +5 dx
' Jox —12 +5

Put (2x—1)2+5=12
2(2x —1) dx = 2tdt

st tiux = Lsintac
t 2 2

:%sin\/(ZX—l)2 +5+C
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14. The differential equations satisfied by the system of parabolas y? = 4a(x+a) is:

1)y d_y +2X[ﬂ]y—0
dx

dx
(2)yd—yZ+2xd—y -y=0
dx dx
dy)’ dy
3 —| —2x|=—=|-y=0
()ydx ) Y
dy’ dy
4) y|—>-| —2x|==- =0
(4)y ax Xlae| TY
Ans. (2)
Sol. y*=4a(x+a) ... (1)
2yy' =4a
Coyy'=2a
- by(1)y? = 2yy'|x +%]

y:=2yy'x + (yy')2
=y(y')?+2xy'-y=0
(asy=0)

cosec 'x
JX —[x]

equal to x, is defined for all x belonging to:

15. The real valued function f(x) =

(1) all non- integers except the interval [-1, 1]
(2) all integers except 0, -1, 1
(3) all reals except integers

(4) all reals except the interval [-1, 1]

Ans. (1)

cosect x

VX —[X]

X € (—oo,—1]U[1, c0)
& {x}#0

x # Integer

Sol. f(x)=

= X € (—oo,—1) U (1, 00) —all integers

18t March | Shift I

, Where [x] denotes the greatest integer less than or

Page | 8

Copyright © Think and Learn Pvt. Lid.




16.

Sol.

17.
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sin"! x —tan! x

If len(‘)l o is equal to L, then the value of (6L + 1) is:

1 (2) 2
1) =
(1) 5

1 (4)6
3) =
(3) :
(2)

3 X3
X+ — X —="=....

X [ ¢ ]
L=1Iim

x—0 3x3
Lo ifr 11

36 3 6

:>6L+1:6-%+1:2

For all four circles M, N, O and P, following four equations are given:

CircleM :x2+y?=1

Circle N: x2+y?>—-2x=0

CircleO:x*+y?=2x-2y+1=0

CircleP: x*+y2-2y =0

If the centre of circle M is joined with centre of the circle N, further centre of circle N is joined with
centre of the circle O, centre of circle O is joined with the centre of circle P and lastly,
centre of circle P is joined with centre of circle M, then these lines form the sides of a:

(1) Rectangle (2) Square
(3) Parallelogram (4) Rhombus
(2)
Cw = (0, 0)
Cv=(1,0)
Co=(1,1)
Cr=(0,1)
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(1,1)

(0,1)

Square

(0,0) (1,0)

18. Let(1+x+2x3)® =ap+ ax +ax* + ...... + agx™. Then, a1 + as +as + .... + a3y is equal to:

(1) 22°(22°+ 21) (2) 212(2%°+ 21)

(3) 22°(2%°-21) (4) 2%9(2%°-21)
Ans. (4)

Sol. Put x = 1, —1and subtract

420—22°=(ao+a1+ ..... +a40)—(ao—a1+ ....... )

:>420—ZZO=2(31+33+ ..... +339)
—>ai+asz+..... +a37=239—219—a39

a3y = coeff of x*° in (1 + x + 2x?)%° = 20¢C, 2%°
—>a;+asz+...... + a3y = 239 -2 —20(219)

= 23921 (21%) = 219(220 - 21)

1 2 0 2 -15

-5 3 1 O 1 2
elements

of the matrix A, then Tr(A) — Tr(B) has value equal to:

(10 (2)1
(3)3 (4)2
Ans. (4)
Sol. t(A+2B)=t(A)+2t. (B)=-1 (1)
and t. (2A—-B) =2t (A) -t (B) =3 wee(2)
on solving (1) and (2) we get
tr(A)=1, t(B) =-1

t(A)—t(B)=1+1=2
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20. The equations of one of the straight lines which passes through the point (1, 3) and makes an angle

tan' 2 with the straight line, y +1 = 32 x is:
(1) 5v2x +4y — 15+442 =0
(2) 402X -5y — 5+442 =0

(3) 42 x +5y —42 =0
(4) 42 x +5y — 15+42 =0

Ans. (4)
Sol. tan tan!+>2 :m——3«/§
1+3m\/§
5o |m=3v2
1+3m\/5
® ©)
6m+\/§=m—3\/§ — m—\/fzm—B\/E
5m=—442 2{2 =7m
A2 _ 22
-~ 5 B,
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SECTION - B

1. The numbers of times al digit 3 will be written when listing the integers from 1 to 1000 is
Ans. (300)

o, B 10 10 9 B 10 9 10 [

+ +
T T T T 1

= 100+90+90
= 280

i)

31
280+19+1=300

9
= — 19
[T Ta] =112

3. The equation of the planes parallel to the plane x — 2y + 2z — 3 = 0 which are at unit distance from
the

point (1, 2, 3)isax + by + cz+ d =0. If (b —d) = K(c — a), then the positive value of Kis
Ans. (4)
Sol. x—-2y+2z+A=0

Now given

d=p74+6+M:1

NG)

N+3=3

X+3=£3=X=0,-6

So planes are: x—2y+2z-6=0

X—2y+2z=0

b-d=-2+6=4

c—a=2-1=1
b-d
c—a
=k=4

= k

4, Let f(x) and g(x) be two functions satisfying f(x?) + g(4 — x) = 4x3 and g(4 —x) + g(x) = 0, then the value
of

] f(x?)dx is .

Ans. (512)
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Sol. I= 2f fx2)dx e, (1)
:>I:2ff((4—x)2)dx .......... (2)
Adding equation (1) & (2)
20=2 f [f(x)? +f(4—xPdx . (3)
Now using f(x?) +g(4—-x)=4x> ... (4)
X—>4-X
f((4 - x)?) + g(x) = 4(4 - x)? ee(5)

Adding equation (4) & (5)
f(x?) + (4 —x2) + g(x) + g(4 —x) = 40 + (4 = x)*]
= f(x3)+f(4-x) =43+ (4—-x)3

4
Now, 1:4f X3 + (4 —x)* dx =512
0

4. The mean age of 25 teachers in a school is 40 years. A teacher retires at the age of 60 years and a
new teacher is appointed in his place. If the mean age of the teachers in this school now is 39 years,
then the age (in years) of the newly appointed teacher is

Ans. (35)

Sol. Xi1+X2+...+X5=25x%x40=1000

Xy + X, 4 + X5 —60 42

55 39
100-60 +a =25x39
a=-940+975
a=35
5. A square ABCD has all its vertices on the curve x?y? = 1. The midpoints of its sides also lie on the
same

curve. Then, the square of area of ABCD is

Ans. (80)

18th March | Shift I Page | 13

Copyright © Think and Learn Pvt. Lid.



Sol.

JEE MAIN - 2021

-4

=pq =1
1 1

P w,u lies
2 2

Onx’*y?=1
2
:>(p+q)2[11] =16
P q

= (p+a)’(p-aq)=16
= (p*~ )’ =16
= P? —Piz:i4
=p*+t4p’-1=0

;xpz_ﬂiz_@_ﬁi@

=p?=2++50r-2++5

1

OBZ:p2+pi2:2+\/§+

2+45

_

or —2++5+ =
—2+45

Area = 4[%](OA)(OB) = 2(0OB)® = 445
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6. The missing value in the following figure is
2
1 1
12 4 3 4
8 7
Ans. (4)

Sol. 4% hasbase4 (=12-38)
36 hasbase 3 (=7-4)
(?) will have base 2 (=5 - 3)
Power 24 = 6 x 4 = (no. of divisor of 12) x (no. of divisor of 8)
Power 6 = 2 x 3 = (no. of divisor of 7) x (no. of divisor of 4)
(?) will have power = (no. of divisor of 3) x (no. of divisorof 5)=2x2=4

7. The numbers of solutions of the equation |cotx| = cotx + _1 in the interval [0, 27] is
X
Ans. (1)
T 37
Sol. Casel: xe|0,—=|U|x,—
2 2

1 .
cotx = cotx + —— = not possible
sinx

U 3—“,27t
2

™
Casell: x € E,w

1
—cotx = cotx + ——
sinx

—2C0s X 1
= - = —
sinx sinx

-1
= COSX = —
2

21 4«
- x==,=
3°3

=1

18th March | Shift I

Page | 15

Copyright © Think and Learn Pvt. Lid.




JEE MAIN - 2021

8. Let z1, z, be the roots of the equations z2 + az + 12 = 0 and z3, z; form an equilateral triangle with
origin.
Then, the value of |a] is
Ans. (6)
Sol. In equilateral A,
Zf + Z; + Z§ =27, +2,Z3 + 732,
B(z2)

0 Alz1)
Z+72 =22, z;,=0
(z,+2,) =322,

a’ =36
|lal=6

9. Let the plane ax + by + cz + d = 0 bisect the line joining the points (4, -3, 1) and (2, 3, —5) at the right

angles.

If a, b, ¢, d are integers, then the minimum value of (a? + b? + ¢ +d?) is
Ans. (28)
Sol. normal of plane = Ifj

= —2i+6j— 6k
a=-2,b=6,c=-6
& equation of plane is
—2x+6y—6z+d=0
I M(3,0,-2)
d=-6
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¢ P(4,-3,1)

¢ M(3,0,-2)

¢ Q(2, 3,-5)

Now equation of plane is
-2x+6y—6z2—-6=0

x—3y+3z+3=0
=(@%+b*+c?+d)min=12+9+9+9=28

10. If f(x) = f%dx,(xZO),f(O) 0 and f(1) = =, then the value of K is
x>+ 14+2x%
Ans. (4)
8 6
Sol. f 5x® + 7x° XA T gy = f 5x° + 7% _dx
2x +x*+1) x14[2+1+1]
5 7
x> X
5.7
f x* X - dx
2 1 1
+F+7
1
put2 + 5+—7_t
o XE”% dx = dt
—at _ 1. .
(G «
1 x’
= f(x) = +C=
1 2x" +1+x?
2, 1,1 +1+x
x> X
f(0)=0=C=0
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f(x) =

NI

=k=4
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