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SECTION - A
1. If in a triangle ABC, AB = 5 units, #B = cos (%) and radius of circum circle of AABC is 5 units,
then the area (in sqg. units) of AABC is:
(1)6+8y3 (2)8+242 (3)4+243 (4)10 + 642
Sol. (1)

cosB=§:>sinB=i
5 5

Now, L =2R=|b= 2(5)[iJ =8
sinB

Now, by cosine formula

cos B = M
2ac
3. a’+25-64
5 2(5)a

—=a’-6a-3g=0

._6+4192 _6+83

2 2

(Rejecta =3 -4 3)
abc _ (3+4"/§)(8)(5)

Now, A = = =2(2+443

ow 4R 4(5) (2+443)
=A=(6+843)

2. Words with or without meaning are to be formed using all the letters of the word
EXAMINATION. The probability that the letter M appears at the fourth position in any such word
is:

1 1 2 1
1= 2)— 3)= 4)—
( )9 ( )66 ( )11 ( )11
Sol. (4)
AAEIIMNNOTX
11:
Total words = ————— =n(s
words = 5521 ")
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10!
212121

Total words with M at fourth place = n(A)

|
Probability = 29— 1
111

3. The mean of 6 distinct observations is 6.5 and their variance is 10.25. If 4 out of 6 observations
are 2, 4, 5 and 7, then the remaining two observations are:
(1) 10, 11 (2) 8, 13 (3)1, 20 (4) 3, 18
Sol. (1)
Let other two numbers be a, (21-a)
Now,

(4+16+25+49+a2+(21—a)2)

6
(Using formula for variance)
= 6(10.25)+6(6.5)*=94+a%+(21-a)?
=a2 + (21 - a%) = 221
~a=10and (21-a) =21 -10=11
so, remaining two observations are 10, 11.

10.25 =

l4

4. Let 5=2?+3—212 and B:fﬁ. If ¢ is a vector such that a. ¢ = ‘E

E—é‘ -242 and the angle

between (éxB) and ¢ is %, then the value of ‘(éxB)xE is:

2 3
1= 2) 4 3)3 4\ =
( )3 (2) (3) ( )2
sol. (4)
‘5‘=a;5.5=c
Now ‘E—E‘:Zﬁ
=c+a -2ca=8

=c’+9-2(c)=8
=C>-2C+1=0=C=1=|c|=1

Also, axb=2i -2j+Kk

\(EXB)XE

- -l . &
= a><bHc‘sm—
‘ 6

=(3) (1) (1/2)
= 3/2
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1
5. The value of the integral _[Ioge (»\/1— X +/1 +x) dx is equal to:
-1

1 n 3
1) 2loge 2 + X-1 2)Zlog. 2+ -2
(1) 2loge 2 ()209e 275
1 b1
3)2log. 2 + & - = 4)10ge 2 + X -1
(3) 2loge 575 (4) loge 5
Sol. (4)
1
LetI= 2[In(V1-x +1+x)1 dx
0 (i)
I
(1.B.P.)

I = ‘X.In (\/1 - X+ \/1 - x)

1
0

1 1 1 1
_'([X'(\ll—x+\ll+le(2\/1+x_ZJI—deX:|
_ Sy 21 xa1-x — 1+ xdx
- Z(IH\/E O) 20,\/1—x+\/1+X\/1—X2
1x.(2—2\/1—xz)

= 2(log, 2 dx
(os. )l ~2xy1-x?
(After rationalisation)
) (1—\/1—x2)
= (log, 2)+ || —F——"|dX
| e
= (log, 2) +(sin" x)_ -1

= IogeZ+(%—0)—1

o1 =(|er)+%—1

6. The probability of selecting integers a <[-5, 30] such that x?> + 2(a + 4)x - 5a + 64 > 0, for all
X e R, is:

1 7 2 1
(D (235 (33 e

Sol. (3)
D <0

=4(a+4)-4(-5a+64) <0
>a’+16+8a+5a-64<0
=a’+13a-48<0

= (a+16)(a-3) < 0

=a e (-16, 3)

.. Possible a : {-5, -4,....,2}

. Required probability = %

-2
9
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7. Let y = y(x) be the solution of the differential equation
xtan(xj dy = (ytan(x)—xjdx, -1<x<1, y(lJ =I,
X X 2 6

Then the area of the region bounded by the curves x= 0, x = 1 and y = y(x) in the upper half

2
plane is :
1 1 1 1
(1) ﬁ(n—3) (2)6(11:—1) (3)§(TC—1) (4)Z(n—2)
Sol. (3)
We have
tan[lj(xdy — ydx) = —xdx
X
= tan X M = _idx
X x? x2
y bAN
= J‘tan(xj(d[xn_]‘ de
= /m|sec(y /x)|=-Inx+C
= /| xsec(y /x)|=C
(1 _
Now y_(/z) &x=n/6
As /n %.sec(g] =C=
" sec[xj _ 1
X X
= COS [Z] =X
X
- |y = xcos™(x)
So, required bounded area
1
A _
A= f x (cos™)dx = (”—1j
o (1) 0 8
(1.B.P.)
8. If o and B are the distinct roots of the equation x* +(3)1/4x+31’2 =0, then the value of a*°(a'?-
1) + p*°(B**-1) is equal to:
(1) 56 x 3 (2) 52 x 3% (3) 56 x 3** (4) 28 x 3°%°
Sol. (2)

As, (a%++3) = -(3)"*.a
= (0 +2 B a? +3)= 3 o?(On squaring)
(@ +3) = (B )
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=a® + 6a* + 9 = 3a*(Again squaring)
~a®+30t+9=0
=a®=-9-30*

(Multiply by o*)

So, a'? = -9¢* - 308

sal? = -90* -3(-9-30%)

=al? = 9¢* + 27 + 9¢*

Hence, a'? = (27)

= (@!?)18= (27)®

- (1,96 — (3)24

Similarlyp®® = (3)*

- 0%(al?-1)+p%(B12-1)=(3)*x52

9. Let a function f: R — R be defined as
sinx —e* if x<0
f(x) = {a+[-x] if 0<x<1
2x-b if x>1

where [x] is the greatest integer less than or equal to x. If f is continuous on R, then (a+b) is
equal to:
(1)5 (2) 3 (3)2 4) 4
Sol. (2)
Continuous at x =0
f(0*) =f(0)=a-1=0 -e°
=a=0
Continuous at x =1
f(1*) = f(1)
=2(1)-b=a+ (-1)
>b=2-a+1=>b=3
La+b=3
10. Let y = y(x) be the solution of the differential equation e*\/1-y? dx + (%) dy =0, y(1) = -1.
Then the value of (y(3))? is equal to:
(1) 1 + 4€3 (2) 1 + 4e° (3)1 - 4e° (4) 1 - 4€°
Sol. (3)

e* 1—y2dx+Zdy:O
X
= e 1—y2dx+_7dy:0

ydy
= ‘[W :Ix.exdx
:j Y __dy - J'xexdx

«/1 —y?
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11.

Sol.

12,

=>J1-y? =e“(x-1)+c
Given: Atx=1,y=-1
=>0=0+c=>c=0

,/1—y2 =e(x-1)

Atx =3,1-y?>=(e®2)’=>y?> =1 - 4¢°

If z and o are two complex numbers such that |20)| =1 and arg(z) - arg(o) = % , then

1-2z0) .
rg = is:
1+3zw

(Here arg(z) denotes the principal argument of complex number z)

3n i 3n n
(3)
As |zo| =1
— |z|=r, then |o] = =
-
Let arg(z) = q
soarg(e) = (9—%)

So, z = re®
= z=re
N 3z
1 ilo-—
o= —e( :)
r
Now, consider

1 )
=|-=(1
( 5 +')j
T -3z
N P
3
Let [x] denote the greatest integer < x, where x € R. If the domain of the real valued function

-2
LR GE

(1) -3 (2)1 (3) -2 (4) 8

is (-o0,@)u[b,c)u[4,%), a < b < c, then the value of a + b + ciis:
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Sol. (3)
For domain,
]2,

[x]-3~

Case I: When |[[x]|-2 >0
and |[x]]- 3>0

oo X e(-oo, - 3) U[4,0] ..... (1)
Case II: When |[x]]|- 2 <0
and |[x]|- 3 <0

~xel[-2,3) ..(2)

So, from (1) and (2)

We get

Domain of function

= (-0,-3) U [-2, 3) U [4, x)
o (a+b+c) =-3 + (-2) + 3 = -2 (a<b<c0)

13. The number of real roots of the equation tan™ /x(x +1)+sin'yx* +x+1 = L is:
q ,, (x+1)+ N 2
(1)0 (2) 4 3)1 (4) 2
sol. (1)

_ . T
tantyx? + x +sintyJx2 + x + =7

For equation to be defined,

x> +x2=0

= x>+ x+ 121

. Only possibility that the equation is defined
X*+x=0=>x=0; x=-1

None of these values satisfy

. No of roots = 0

14. The coefficient of x>*® in the expansion of (1 - x)'%! (x*+x+1)'% is:

(1) -1°Cye (2)'°°Cy6 (3)1%°Cys (4) —1°°Cys
Sol. (3)

y = (1=x)1 - x)100 + x + 1)1

y = (1-x)0C -1)'%

y = (X3 _ 1)100 _ X(X3 _ 1)100

Coff. Of x**®in y = - coff of x***in (x* - 1)1

= 100 (~1)15 =100C,
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15. Let the tangent to the parabola S : y>= 2x at the point P(2, 2) meet the x-axis at Q and normal
at it meet the parabola S at the point R. Then the area (in sq. units) of the triangle PQR is equal

to:
(1) 25 (2)? (3)% (4)32—5
sol. (2)
P(2,2)
y? = 2x
Q a=1/2
|
g
R

Tangent at P: y(2) = 2 (1/2) (x+2)

=2y =x+2
~Q=(2,0)
Normal at Py - 2 = - (2) (x-2)

2.1/2
=>y-2=-2(x-2)
=y =6-2x

. Solving with y? = 2x = R(g— 3)

12 2 1
. Ar (APQR):E—Z 1 1
9
= 3-1
2
=§sq units
>S4

16. Let a be a positive real number such that
joae"'[XJ dx = 10e - 9

where [x] is the greatest integer less than or equal to x. Then a is equal to:
(1) 10 + loge3 (2) 10 = loge(1 + e) (3) 10 + loge2 (4) 10 + loge(1 + €)
Sol. (3)
a>0
letza<n+1l,neW
~a=[al+ {a}
) U

G.I.F  Fractional part

Here [a] = n
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Now, jex‘["]dx =10e-9
0
= jexdx + j e dx =10e-9
0 n

ni e*dx + _a[e"‘"dx =10e-9
0 n

=n(e-1)+ (e°"-1) = 10e- 9
~.n=10and {a} =loge - 9
So, a =[a] + {a} = (10 + loge2)

17. Let ‘a’ be a real number such that the function f(x) = ax®> + 6x - 15, x < R is increasing in

(—oo,%} and decreasing in (%,oo}, Then the function g(x) = ax*> - 6x + 15, x < R has a:

(1) local minimum at x =—% (2) local maximum at x = %
(3) local minimum at x = % (4) local maximum at x = —%

Sol. (4)
f(x) = ax® + 6x — 15

f'=2ax+6=2a(x+§)

:>—§=—:>a=—4
a 4

Now g(x) = —4x® —6x + 15

g'(x)=-8x-6
= -2{4x + 3}
/IE\_
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18. Let A = [a;] be a 3 x 3 matrix, where
1, ifi=j
ay = <-x , if [i-jj=1
2x +1, otherwise
Let a function f: R » R be defined as f(x) = det(A). Then the sum of maximum and minimum
values of f on R is equal to:

20 88 20 88
(1) >7 (2)—5 (3)—5 (4)5
Sol. (2)
1 -X 2x+1
-X 1 -X

2x+1 —x 1

|A] = 4x3 - 4x% - 4x = f(x)
f(x) = 4(3x3-2x-1) = 0

:>x=1;x:_—1
3
1) 20
nf(l)=-4,;f;fl-Z|==
)4 15f(-3)- 55
min T
Sum=—4+§:—§
27 27

2
19. Let A = L\ g}, a € R be written as P + Q where P is a symmetric matrix and Q is skew

symmetric matrix. If det(Q) = 9, then the modulus of the sum of all possible values of
determinant of P is equal to:

(1) 24 (2) 18 (3) 45 (4) 36
Sol. (4)
A={2 3},aeR
a o0
o 2 3+a
and and P = 2
2 a+3
0
L 2 ]
_ o
T 0 —
and andQA_A = 2
2 a-
—= 0
L 2 ]
As, det (Q) =9
= (a-3)’ = 36
=a =36
.a=9,-3
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2 3+a
2
d =
et(P) 243
0
2
32
:0_(a1) =0,fora=-3 =det(P)=0
32
= 0_(a1) :%(12)2,fora:9 = det (P) = 36

. Modulus of the sum of all possible values of det. (P) = |36|+|0|= 36 Ans.

20. The Boolean expression (p A~ q) = (g v ~p) is equivalent to:

(1)~gq=p (2)p=q (3)p=~q (4) a=p
Sol. (2)
P |ada|~p| ~q |pPrp|(pv~a) | (PA~p)=(av~pP) | P=1
T|F| F T T F F F
F | T| T F F T T T
T|T| F F F T T T
F|F| T T F T T T
(PA~q) (qv~p)
=p=9q
SECTION - B
1. Let T be the tangent to the ellipse E : x> + 4y? = 5 at the point P(1, 1). If the area of the region

bounded by the tangent T, ellipse E, lines x = 1 and x = 5 is oa«/§+[3+ycos‘1 [%j, then

o+ B+ is equal to

Sol. (1) NTA
(1.25) Motion or Bonus
PILY) |\ 5

/ (45.0)

L———x=1 | x=5

TangentatP: x + 4y =5
Required Area

!(5X45_X

1/
/

E: x* + 4y°=5
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It we assume a, B,7, € Q (Not given in question)

5 5 5
then a==,=-">&y=-=
a=gh=—38%r="3
lo+B+y] = 1.25
1 1 120
2. The number of rational terms in the binomial expansion of (44 + 56] is
Sol. (21)

(41/4 4 5l/e )120

Tr+1 — 120Cr (21/2)120-r (5)r/6
for rational termsr =610 <r <120
so total no of forms are 21.

3. There are 15 players in a cricket team, out of which 6 are bowlers, 7 are batsmen and 2 are
wicketkeepers. The number of ways, a team of 11 players be selected from them so as to
include at least 4 bowlers, 5 batsmen and 1 wicketkeeper, is

Sol. (777)

15: Players

6: Bowlers

7: Bastman

2: Wicket keepers

Total number of ways for:

at least 4 bowlers, 5 bastsman & 1 wicket keeper

6C,.”Cs.%C, +°C,.7C4.°C,
+°C..7C..%C, +°C..’C,. %C,
+°C,.7C,.%C, +5C.7C5. %G,

= |777

4, Let 5,5,E be three mutually perpendicular vectors of the same magnitude and equally inclined

at an angle 0, with the vector a+b+c. Then 36 cos?20 is equal to
Sol. (4)

a+bed [ +[B] +|c| + 2(ab+ac+bc)=3
:ﬂ5+5+q=45
5@+5+E)=‘%+%+5+ﬂam9
=1=+3cos6

= C0S20 = —1

= 36C0s? 20 =
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5. Let P be a plane passing through the points (1, 0, 1), (1, -2, 1) and (0, 1, -2). Let a vector
a=ai+Bj+yk be such that a is parallel to the plane P, perpendicular to (f+23+3|2) and
é.(f+j+2l2) = 2, then (o - B + v)? equals

Sol. (81)
5=ﬁpxﬁ+23+3ﬁ)
a=(ABxAC) x (i+2j + 3k)
5=((—23)x(—?+3—3|2))x(?+2i+3|2)

~ n n

]k
a=[0 -2 0|x(i+2j+3k)
-1 1 -3

a=(3i-k)x(i+273+3Kk)
k

N O o

i
—a=3 -1

1 3
a=(2i —10j+6k)

a=a.,-53)insF

6. Let a, b, ¢, d be in arithmetic progression with common difference . If
X+a-c x+b x+a
Xx-1 X+C X+ b|=2,
Xx-b+d x+d x+c

then value of A2 is equal to
Sol. (1)
X+a-c x+b x+a

x-1 X+C X+ bl=2
x-b+d x+d x+c

C,—>C;-GC;

X-24 A x+a

x-1 A x+b|=2

X+21 A2 x+C

R.— R2-Ri, R3 > R3 - R;
x-24 1 x+a

=24-1 0 1 |=2

42 0 22

= 1(4—417420)= 2 =
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X+2

7. If the value of Iing(z - cos chost)[ ij is equal to €7, then a is equal to
Sol. (3)
X+2
Iim(2—cosx cosx) x®
x—0

form 1°

L (1—cosx cost]X (x+2)

XZ

. lim 1 — COS X+/COS 2X
Now limt *° 5

X
. 1 .

. SiN X4/COS2X — COS X X ———-=x(-2SIiN2X

limt 2\/c052x ( )

x>0 x?

(by L' Hospital Rule)
limt sinxcos2x +sin2x.cos x

x—0 2x
= % +1= g

o, = s
et e

=[a=3]
8. If the shortest distance between the lines E=a?+2§+2|2+k(?—23+2|2) , e R, a > 0 and
r = —4?—I2+p(3f—23—2l2), ue Ris 9, then a is equal to
Sol. (6)
If r=a+Ab and r =c+ Ad
then shortest distance between two lines is
(3-¢).(6xd)

L
|b><d|

.'.5—c=((a+4)7+23’+3@)

Bxd (2}+23'+ﬂ)
lbxd] 3

(2?+23'+ﬂ)
3

~

.'.((a+4)7+23'+3j). =9

ora=26
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9. Let y = mx + ¢, m > 0 be the focal chord of y*> = -64x, which is tangent to (x + 10)? + y* = 4.
Then, the value of 442 (m+c) is equal to
sol. (34)
y2 = -64
focus : (-16, 0)
y = mx + cis focal chord
—c=16m ....(1)
y = mx + cis tangent to (x + 10)? + y* = 4
=y - m(x+ 10) +2y1+n?
=c = 10m+2y1+n?
= 16m = 104241+ 17

=6m = 2Jy1+m? (m>0)

=9m? =1+ m?
:)m:i&c:i

2\2 2
W2(mrc) -2 1 |-

22

1-1
10. LetA=|0 1
0 0

If B = [by], then b is equal to
Sol. (910)

0
-1| and B = 7A%°- 20A” + 2I, where I is an identity matrix of order 3 x 3.
1

Let A =

o ©o o
[
|
[
Il
[y
—+
0O

Where I =

C2

Il
o O O
o O O

o

0
0

o o

c:= 1|0
00O

B=7A°-20A"+2I

= 7(1+c)*°-20(1+C)"+2I

So

B13 = 7x%°C, - 20 x 'C, =

,CP=C°=....

Mortion Education Pvr. L1d. | 394-Rajeev Gandhi Nagar | € : 1800-212-1799 | Website : www.motion.ac.in |




319 #9141 2, adsiw Adcu! Morion welcomes

Directors of Nucleus Education & Wizard of Mathematics
Now Offline associated with Motion Kota Classroom

Nitin Vijay (NV Sir) Akhilesh Kanther Vishal Joshi Surendra K. Mishra Gavesh Bhardwaj
Managing Director (AKK Sir) (VJ Sir) (SKM Sir) (GB Sir)
Exp.:18yrs Exp.:17yrs Exp.:18yrs Exp. : 16 yrs Exp.:17yrs

Pi I Ia rs of J E E Ram Ratan Dwivedi Amit Verma Vijay Pratap Singh lehll Srlvaslava Aatlsh Agarwal Jayant Chittora
RD Sir) (AV Sir) (VPS Sir) (JC Sir)
Joint Director Joint Director Vice President Head JEE Academncs Sr Faculty Sr. Faculty

M oti 0 n Exp. : 20 yrs Exp.: 16 yrs Exp. : 20 yrs Exp. : 17 yrs Exp.: 17 yrs Exp.: 16 yrs

K 0 t a Anurag Garg Arjun Gupta Devki Nandan Pathak  Avinash Kishore Vipin Sharma

Durgesh Pandey

(AG Sir) (Arjun Sir) (DN Sir) (AVN Sir) (VS Sir) (Pandey Sir)
Sr Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty
Exp.: 17 yrs Exp.: 14 yrs Exp.:13yrs Exp.:9yrs Exp.:12yrs Exp.:8yrs

Join JEE DROPPER BATCH Kota Classroom

English & Hindi Medium Online + Offline Mode

Batch Starting from: 4th August 2021

Time to use all your skills, Now!

CRASH COURSE

JEE Advanced 2021 —=

Starting from: 9th August’21

Why should you choose?

« Live Lectures

« Best JEE Faculties

« Doubt Support on learning app

« Online test with discussion

« Personalized performance analysis




