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SECTION - A

In the circle given below, let OA = 1 unit, OB = 13 unit and PQ | OB. Then, the area of the triangle

PQB (in square units) is :

Q

(1) 2443 (2) 2643 (3) 2442 4) 2612
Ans. Official Answer NTA : (1)
Ans. (1)
Sol. OA=1, OB=13= AB=12

AP.AQ=AB.AO

Also AP =AQ

= AP’ =1.12=> AP=112=2/3=PQ =43

Area of APQB = %PQ.AB - %x 4f3x12

=243

o ) 2 7 12 17 22 )
2. The sum of infinite series |+ —+ 5+ +—7+—+...... is equal to :
3 3 3 3 3

b2 NE L1 E

O, @) 5 35 ) 5
Ans. Official Answer NTA : (4)
Ans. (4)

2 7 12 17 22
Sol. Sums=1+§+3—2+3—3+3—4+3—5 .....
2 7 12 17
Let Slz 3—1+ 3—2+ 3—3+3—4 ..... (1)
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2 7 12 17

1
T3 Tttty

..... 2

2 S—g+5 —+—=+— ooj
DH=-@ 3373 F ey

S=1+8, =1+2=£.
4 4

3. If (1, 5, 35), (7, 5, 5), (1, A, 7) and (2A, 1, 2) are coplanar, then the sum of all possible values of A is :
(1) S (2) 2 3) “ 4 2
5 5 5 5
Ans. Official Answer NTA : (3)
Ans. (3)
Sol. A (l,5,35), B(7,5,5), C(1,%,7), DA, 1,2)
are coplanar
— AB(ACxAD)=0.

6 0 =30
= 0 A=5 -28/=0,
22-1 -4 33
= 10A2—-88A+75=0

44

Sum of values of A = ?
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1 \10

1 (1 — X)E

4. The maximum value of the term independent of ‘t” in the expansion of x* + t

where x € (0, 1) is :

2.10! 2.10! 10! 10!

OENCTENS 2 3517 () 51y @) By
Ans. Official Answer NTA : (1)
Ans. (1)
Sol.  The term independent of t will be middle term :

1
Middle term f (x) = "'C,-x-(1-x)?  ; x €(0,1).
[ B
f'(x)="" C, -{(l—x)2 —E(l—x) 2} =0
X  3x 2
Sl-x=—=>—=1=>x=—.
2 2 3
Point of maxima.
!
f(gj B e 3(1 _gjz
3 3 3
2 o
33 515!

5. The number of seven digit integers with sum of the digits equal to 10 formed by using the digits 1, 2 and

3onlyis:

(1)42 (2) 77 (3) 82 (4) 35
Ans. Official Answer NTA : (2)
Ans. (2)
Sol.  The following possibilities are there :

1111123 or 1111222
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AR
Number of permutations of these = 51 + PTEN]
=717.
. . . . ) .25
6. In an increasing geometric series, the sum of the second and the sixth term is —— and the product of the

2

third and fifth term is 25. Then, the sum of 4™, 6" and 8™ terms is equal to :
(1)35 (2) 30 (3) 32 (4)26
Ans. Official Answer NTA : (1)
Ans. (1)

Sol.  Let first term = a and common ratio =r.

' 25
Given ar + ar’ = 5 e (1)
and ar’.ar*=25=a*=5 .. (2)

From (1) & (2); r=+/2 and a=——.

t,+t +t =ar’+ar+ar
=ar’ (1 +r2+1*)

=5(1+2+4)=35

7. If 5 and { are perpendicular, then ax(ﬁx(ax(ﬁxﬁ))) is equal to :

1 — 4 B -4 - - _

(1 5 lal @) |afb (3) 0 (4) axb
Ans. Official Answer NTA : (2)
Ans. (2)
Sol.  dx(d@x(ax(axb)))

=dx(ax[(@-b)a—(a-a)b]

Since 3 | b==d-b=0

Given expression = 3 x (dx(—(a-a)b))

=|a['b.
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Ans.

Ans.

Sol.

Ans.

Ans.

Sol.

Let R = {(P, Q) | P and Q are at the same distance from the origin} be a relation, then the equivalence
class of (1, —1) is the set :

(1) S={(xy)[x*+y* =2} @) S={(xy)Ix*+y* =2}

(3) S={(x,y)|x2+y2=4} 4) S={(x,y)|x2+y2=l}

Official Answer NTA : (2)

)

R (1,-1) P (h, k), O (0, 0)

OR =0OP
locus of Pish?+ k*=2
X2ty =2

cos’ x
143" X is:

/2
The value of _[

—7/2
T
S (2) 4n 35 (4 2n
Official Answer NTA : (1)

(1

/2

-]

—-n/2

cos’ X
dx.
143" QL. 9 .. (1)
using [ (x)=1(a+b—x)

/2
:>I:J'

/2

cos’ x dx
1+37*

/2
"¢ 3*cos? x dx

= [ 222208
aF e )

—-n/2

Adding (1) & (2)

/2 /2
2]l = I cos’x dx = I %dx

—7/2 -7/2

—21="
2

:>I:£.
4
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10.

Ans.

Ans.

Sol.

I1.

Ans.

Ans.

Sol.

.- -1 t -1
pe 250 X1 Y5 <x <1, then the value of COS( = j is:
a b c a+b
1 N1 — 2 3 4
Ol @1-y 3 5y @1y
Official Answer NTA : (4)
4)
Lot sin'x _cos"x _tan'y _ K.
a b C
tan”'y
k
TiC cos
COS(a " bj = sin'x  cos™'x
K K
_ ntan”'y
2

=cos(2tan'y)

2

l-y
1+y2

Let f'be any function defined on R and let it satisfy the condition :

| /)= /WIS (x=y)* | V(x,y)eR

If0)=1, then :

(1) f(x)<0,vxeR 2) fx)>0,vxeR

3) f(x)=0,vxeR (4) f (x) can take any value in R

Official Answer NTA : (2)

)
£~ f(y)] <|(x=y)’| V(x,y) e R
— f(x)—1f(y) S|X—y|

X—-y
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12.

Ans.

Ans.

Sol.

13.

Ans.

Ans.

Sol.

00— )|

X — y y—>X
=|f'®)|<0

=f'x)=0
= f(x) = constant

x—y|

= lim

y—X

and since f(0)=1=f(x)=1>0Vx eR

100 1
x—[x] . . .
The value of z I e dX | where [x] is the greatest integer < X, is :

n=l p-]

(1) 100e (2) 100(1 —e) (3) 100(1 +¢) (4) 100(e —1)
Official Answer NTA : (4)

0

100 1 100 1

S=>" j Hdx = > j e™dx.

n=l | n=l n1
Since {x} is periodic with
Fundalmental period = 1,

1 1
S=100Ie{"}dx =100jede
0 0

=100[e* |
=100 (e - 1)
Let A be a symmetric matrix of order 2 with integer entries. If the sum of the diagonal elements of A? is
1, then the possible number of such matrices is :
(H1 (2) 12 3)6 (4)4
Official Answer NTA : (4)

4

a b
Let A:{b } a, b, c,d € Integer.
c

ar_|® blla b| |a’+b* ab+bc
b ¢cl|lb ¢ ab+bc b>+¢?

Sum of diagonal entries =32 + h2 + b2 +c2 =1

= a” + 25MATRIX JEE ACADEMY
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14.

Ans.

Ans.

Sol.

15.

Ans.

Ans.

Sol.

—a=11,b=0=C

ORa=b=0, c=+I.

= 4 possible matrices

A fair coin is tossed a fixed number of times. If the probability of getting 7 heads is equal to probability

of getting 9 heads, then the probability of getting 2 heads is :

15 15
(1) o5 () o

Official Answer NTA : (1)

(1)
P (7 Heads) = P (9 Heads)

“C{l] =" CQ(l] =>n=7+9=16.
2 2

1 16
P (2 Heads) = léCz.(EJ

16x15 1 15

Consider the three planes
P :3x+15y+21z=9,
P,:x-3y-z=35,and
P,:2x+ 10y + 14z=35
Then, which of the following is true ?
(1) P, and P, are parallel
(3) P, and P, are parallel
Official Answer NTA : (2)
)

P, =3x+15y+21z=9
P,=x-3y-3=5

P.=2x+ 10y + 14z=35

15 15

3) o 4) o

(2) P, and P, are parallel

(4) P, P, and P, all are parallel
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b d
ForP & P,, LR R
a; by ¢ d,

315 219

2 10 145

So, P, & P, are parallel.

1
16.  The maximum slope of the curve Y = EX4 —5x’ +18x% —19x occurs at the point :

21
(1) (0, 0) ) (3’7J 3)(2,2) 4 (2,9

Ans. Official Answer NTA : (3)

Ans. (3)

Sol.  Slope :?:2){3 —15x>+36x-19=m
X

To find maximum : differentiating

I 6 30x436=0=x=2 OR 3
dx
A
2 3.
max min
X =2 ; point of maxima
x =3 ; point of minima
So point of maximum ; x=2 ;

y= %(2)4 —5(2) +18(2)* =19(2)

=8-40+72-38
=2

=(2,2)

\/gsin(n+hj—cos(n+hj
17.  The value of lim2 6 6

h>0 \/gh(\/gcosh—sinh)

1S :

(1) 3 2) 3 )73 S
Ans. Official Answer NTA : (2)

Ans. (2)
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\/§Sin(ﬂ:+hj—1COS(n—hj
. 2 6 2 6
lim 2

S 1 h—0
© \/§ h[\/jcosh—;sin hj

sin(h+n—nj
6 6

. \/5 h cos(h+zj

2 sin h

_2, 14
V333
2
18. The intersection of three lines x —y=0,x +2y=3 and 2x +y=61isa:
(1) Isosceles triangle (2) Right angled triangle
(3) None of the above (4) Equilateral triangle

Ans. Official Answer NTA : (1)
Ans. (1)
Sol.  Slopes of the 3 given lines in order are
m =1 m = L m,=-2
1 2 2 2 ’ 3

So the internal anlges of the triangle will be

m, —m,

tan A = — =3
I+m,m,
tan C = H = 3
I1+m,m,
™ _
+mm,

So, it is an Isosceles Triangle.
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19.

Ans.
Ans.

Sol.

20.

Ans.
Ans.

Sol.

(a+D(a+2) a+2 1

The value of [(a+2)(a+3) a+3 1] is:
(a+3)(a+4) a+4 1

(o (2)-2
B)(@a+t2)(a+t3)(at+4) @ @+t)(@a+t2)(a+3)
Official Answer NTA : (2)
)

(a+1)(a+2) a+2 1

A=|(a+2)a+3) a+3 1
(a+3)(a+4) a+4 1

Apply Row Transformations R; - R, -R,, R, > R, - R,

(a+1)(a+2) a+2 1
A=| 2(a+2) 1 0
2(a+3) I 0

=2(a+2)—2(a+3)=-2

The rate of growth of bacteria in a culture is proportional to the number of bacteria present and the

bacteria count is 1000 at initial time t = 0. the number of bacteria is increased by 20% in 2 hours. If the

k
population of bacteria is 2000 after

€

k-
log, (2)
(1) 16 (2)8
Official Answer NTA : (4)
4)

Let number of bacteriat at any time t is N(t)

(3)2 (4) 4

dN

Fr AN Where j, is a constant.

= %:Ikdt

=log, N=At+C
given att=0; N = 1000

2
hours, then [log—2J is equal to :
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Ans.

Ans.

Sol.

Ans.

Ans.

Sol.

= C =log, 1000
Alsoint=2;N=1200
So log, 1200 =2 x 2 +log, 1000

1 6
=>A=— log, —

2 OB
If N=2000

= log, 2000 = %loge g(t) +log, 1000

_ 2log.,2  k

B 6) 6
1 - 1 —
ou.[$) tox.[$]

2 2
k | _[log.4) _ 2 =4
log, 2 log, 2

SECTION - B

= k=log 4

The sum of 162" power of the roots of the equation x* — 2x*>+2x — 1 =01is :
Official Answer NTA : (3)
3)
The roots of the given equation
xP=2x*+2x—1=0

= x-Dx*-x+1)=0
are 1, — o and — o?,

1162 + (-)' + (-?)' = 3.
The value of the integral J.‘ sin2x|dx jg .
0

Official Answer NTA : (2)

2)
'Tf| sin2x | dx =2T| sin2x|dx (Since f(n —x): f(x))

0
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Ans.

Ans.

Sol.

Ans.

Ans.

Sol.

/2
=2 I sin 2x dx

0

/2
:2[—cos2x} 5
2 0

The difference between degree and order of a differential equation that represents the family of curves
given by y’ = a(x+%j, a>0is:

Official Answer NTA : (2)

2)

Differentiating

dy
2y—2 =

Y dx
Substituting in (1)

dy 1 dy 3/2
=2y xx+—| 2y
Y ydx 2( )

a.

ydx

3/2
= (2y dyj =2y’ —4xy dy.

dx dx
A ) dyjz
i 2y— | =|2y —4xy—
Squarmg( y dx} ( y y dx
So Order =1
Deglce =3

Differrance = 2
The number of integral values of ‘k’ for which the equation 3sin x + 4cos x = k + 1 has a solution,
k e Ris:
Official Answer NTA : (11)
(11)

3sinx+4cosx=k+1
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Ans.

Ans.

Sol.

Ans.

Ans.

Sol.

Since Range of 3sinx+4 cosx € [-5, 5]
for solutionk + 1€ [-5, 5]

= ke [-6,4]
No. of integral values = 11
The number of solutions of the equation log,(x — 1) = log,(x — 3) is :
Official Answer NTA : (1)
(1
log, (x—1) =log, (x—-3)
x—1>0 and x-3>0 = Xx>3
log,(x—1) =log, (x—3) = %logz(x—l) =log,(x-3)
= log,(x—1) = 2log, (x—3) = log, (x—3)
= x—1=(x-3)

=x*-7x+10=0
= s =2(Rejected ; as x>3)
So no. of values = 1

T
If \/3(cos® x) = (+/3 —1)cos x +1 ,the number of solutions of the given equation when X € {O,E} is :

Official Answer NTA : (1)

(1

V3(cos”x) =(v3-1)cosx+1 ; x+[0,/2]
= V3 cos? x — /3 cos x +cosx—1=0
:(\Ecosxﬂ)(cosx—l):o

= cosXx=—= OR cosx =1

NE)
For x € [0,71/2]; only 1 solution ; x =0

Let (A, 2, 1) be a point on the plane which passes through the point (4, -2, 2). If the plane is

MY 4n
perpendicular lo the line joining the points (—2,-21, 29) and (—1,-16, 23), then (Hj 1 4 is equal
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Ans.

Ans.

Sol.

Ans.

Ans.

Sol.

to :

Official Answer NTA : (8)

®)

Direction cosines of normal vector of a plane
willbe: (—-1-(-2),—-16—(-21), 23-29)

= (1’ 5: _6)
Equation of plane
x+5y—-6z=k

Passes through (4, -2, 2)
=4-10-12; k-y k=-18
=>x+5y-6z+18=0.

(k,2,1) Also lies or plane
=>A+10-6+18=0=> A =-22

L3
11

~{3) (i)

= (<2)’ —4(-2)-4

=4+8-4=8

30 30 30 30 .
Let m,n € N and gcd (2, n) = 1. If 30 0 +29 . +oreenns +2 +1 =n-2", thenn + m is

28 29

equal to :

il

Official Answer NTA : (45)

(45)

S=302C, +29°C, +28°C, +..2°C,, +1°C,, +02°C,, ... (1)
=S=0"C,+1.°C, +2.°C, +...287°C,, +29.°C,, +30.°C,, ... ()
Adding (1) & (2)

=2 8=30["C,+* C,+"C,+...°Cy |
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Ans.

Ans.

Sol.

10.

Ans.

Ans.

Sol.

=S8=15.2"
d(d(2,n)=1)=n is odd

S=152"=n2"=n=15m=30

n -+ m=45.

The area bounded by the linesy=||x—1|-2]is:

Official Answer NTA : (8)

®)
y--1-2
Graph

A

(1,2)
(71 s O) (3’ O)

v

language not complete
dy

If y = y(x) is the solution of the equation e*"” cos Yot e™ cos x = cos X, y(0) = 0 ; then

P

Official Answer NTA : (1)
(D

siny Cosyj_y+esiny
X

c COSX =

Let esin Y=t

X

7-[ .
Y(Zj is equal to :

COS X
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dt
—=> —+1tCc0oSX =C0SX
dx

Integrating Factors

ejcosxdx

LF. =
= Id(t.e“’”‘)dx = Iesm cos x dx

sinx
=€

= tesm" = Smx +C
L iy goinx _ giinx |
x=0; y=0 = c=0
—y @SNy gtinx _ gsinx

=e"™ =1 = siny=0 = y=0

-3l
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