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MATHEMATICS

Sol.  °C, (250 +7)x (55 +1)" =180

SECTION-A
1. The point P (a,b) undergoes the following three

. ' 25" +7
transformations successively : 6D =
(a) reflection about the line y = x. 247
(b) translation through 2 units along the positive = t+1 =%

direction of x-axis. —t=1,3=5%!

(c) rotation through angle % about the origin in = X — 1 =0 (one of the possible value).

= x=1

the anti-clockwise direction. 3. For real numbers aand B # 0, if the point of

If the co-ordinates of the final position of the point intersection of the straight lines

P are (—%%J, then the value of 2a + b is XIOC _ Y2—1 _ Z;1 and X[;4 _ Y;6 _ 2;7’
equal to : lies on the plane x + 2y — z= 8, then o — B is equal to :
(1) 13 (2)9 (3)5 47 OFE (2)9 (3)3 47
Official Ans. by NTA (2) Official Ans. by NTA (4)

Sol. Image of A(a,b) along y = x is B(b,a). Translating | Sol. Firstlineis (¢ + o, 2¢p + 1,3 + 1)
it 2 units it becomes C(b + 2, a). and second line is (qf +4,3q+6,3q+ 7).
Now, applying rotation theorem For intersection d+a=qp+4 ..»10)
1 + li =((b+2)+ ai)(cosE + isinEj 20+1=3q+6 .0)

2 2 4 4 30+ 1=3q+7 ..(ii)

-1 7. (b+2 a ) .(b+2 a for (ii) & (iii) ¢ =1,q=-1
7?+7?”{ffi_7§}”677+??j So, from (i) o+ B =3
—~b_a+2=_1 (i) Now, point of intersection is (o + 1,3,4)
andb+2+a="7 ...(ii) It lies on the plane.
—a=4:b=1 Hence,a=5& pB=-2
S a+b=9 4.  Letf: R[1R be defined as

2. A possible value of 'x', for which the ninth term in fix+y)+fx—-y)=21fx)f(y), f (%j =—1. Then,

1 10

the expansion of {310g3m + 3(?)]%(5%1“)} in the value of i ! is equal to :

1o sin(k)sin(k + f(k))
(—1]10g3(5""+1) .

the increasing powers of 3‘ 8 is equal to (1) cosec?(21) cos(20) cos(2)
180, is : (2) sec?(1) sec(21) cos(20)
(H0o 2)-1 (3)2 41 (3) cosec*(1) cosec(21) sin(20)
Official Ans. by NTA (4) (4) sec*(21) sin(20) sin(2)

Official Ans. by NTA (3)
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Sol. f(x) =cos Ax

g

So, —1= cos&
2

= A=2%

Thus f(x) = cos 2nx
Now k is natural number
Thus f(k) =1

20 1

kz:‘sinksin(k+l) T sinl &

Z(cotk cot(k +1)
~sin nlis

_cotl—cot2l
sinl

S1={zeC:z-2|<1} and

So= {ze(C:z(l+i)+Z(1—i)24}.

Then, the maximum value of

zeS, NS, isequal to :

3+2J_ 5+2J_

(1

2)

3+2J_ 5+2J_

) (4)
Official Ans. by NTA (4)

Sol. |t—2/<1

Putt=x+1iy

(x—2)*+y?< 1
Also, t(1+1)+ t(1-1)>4
Givesx—y =2

Let point on circle be A(2 + cos 0, sin 0)

L sin((k+1)—k)}
ZLink-sm(kH)

= cosec’ 1 cosec(21)-sin 20

5. Let C be the set of all complex numbers. Let

Z__
2

2

for

Sol.

66{—3—7c E}
44

5 2
(AP)2=(2+0056—EJ +sin’ 0

=00529—cos6+%+sin26

= S cos0

) 3n
For (AP)” maximum 6 = 7
(apy= Sy ] 52+4

RN RN I

A student appeared in an examination consisting of
8 true—false type questions. The student guesses
the answers with equal probability. The smallest

value of n, so that the probability of guessing at

. 1.
least 'n' correct answers is less than 5> is :

15 (2)6 (3)3 44
Official Ans. by NTA (1)

1
P(E) < o

8 IR
=) °C.| = —| <=
Z (J (2j 2
8 1Y 1
=Y 5 (—j <=
z "\2) 2

=°C, +°C,, +...+ °Cy <128

n+l
= 256-(°C,+"C, +...+°C, ) <128
= *C,+°C, +...+

= n-1>4

'C,, >128

= n=2=5

If tan(g) X tan(zgj are in arithmetic

Sn .
progression and tan(g) y,tan(lgj are also in

arithmetic progression, then |x — 2y]| is equal to :
(1)4 2)3 3)0 41
Official Ans. by NTA (3)
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1 o 7 Official Ans. by NTA (3)
Sol. x= 5 tan§+ tan —

and 2y =tan = + L Sol.
9 18

1( s 7n)
s0, X —2y =—| tan—+ tan—
2 9 18

—(tanf+tan5—nj
9 18 ~ ]
cot——tan—
5m
= x-2y| = tan —
2 18 y-x=2,x=y
2_
= cotz—n—cotﬁ =0 Now, x*=2 +x
9 9 =x2-x-2=0
(as tans—nzcotﬁ;tanﬂzcotzj =+ Dx-2)=0
18 9 18 9 )
— 2
8. Let the mean and variance of the frequency Area = I(2+X_X)
-1
distribution \
2 3
X X =2 X2=6 X3:8 X4=9 :2X+X__X_
f: 4 4 o B 2 3
be 6 and 6.8 respectively. If x; is changed from & 8 1 1
) =[442—= || 2+=—+—
to 7, then the mean for the new data will be: 3 2 3
(1) 4 (2)5 . Y 1 9
=6_3+2_ — =_
17 16 ) )
3) — 4) —
3) 3 “4) 3

10. Let y = y(x) be the solution of the differential

Official Ans. by NTA (3) equation (x — x’)dy = (y + yx* — 3x%dx, x > 2.

Sol. Given32+8a+9Bp=(@8+a+p)x6 If y(3) =3, then y(4) is equal to :
=20 +3B=16 (1) (1) 4 2) 12 (3)8 (4) 16
Also,4x 16 +4xa+9p=(8+a+p)x6.8 Official Ans. by NTA (2)
= 640 + 400 + 90B = 544 + 68 + 683 Sol. (x—x*)dy = (y + yx* - 3x*)dx
= 280 —22B =96 = xdy — ydx = (yx* — 3x¥)dx + x*dy
:f:olr:()(ci)_;l(l?i)_ 8 (1) = Xy —yd _2de = (ydx + xdy) — 3x%dx
a=5&pB=2

y
= d| = | =d(xy) - dx’
32435+18 85 17 (x] 0 =)

15 15 3 Integrate
9. The area of the region bounded by y — x = 2 and

SO, n€w mean =

. ] :>X=xy—x3+c
x* =y is equal to :- X

16 2 9 4 : _
— z Z : f3)=3
(1) 3 2) 3 () 3 @ 3 gtven
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11.

Sol.

3
:>§:3><3—33+c

=c=19
3 Y =xy-x+19

X

4 Y _
atx=4, = =4y-64+19

4
15y =4 x 45
=>y=12
X
The value of lim 1s equal
’Ho(ﬁ/l—smx \/1+SIHX] 1

to:
(Ho (2)4 (3)—-4 4 -1

Official Ans. by NTA (3)

X
lim
X—’O(ﬁ/l—smx \/1+smxj

X
= lim
HO(%‘/I sinx — «/1+smx]

X
= lim
"—’O(f/l sinx — \/1+smxj

(ﬁ/l—sinx +§/1+sinx)
§/l—sinx +§/l+sinx

(i‘/l—sinx +(‘/1+sinx)
é‘/l—sinx +Q/l+sinx

(z/l—sinx +3/1+sinx)
i/l—sinx +3/1+sinx

. X
= lim - -
HO(I—smx—(1+smx)j

(ﬁ/l—sinx +§/l+sinx) ((‘/l—sinx +(‘/l+sinx)

(%/l—sinx +3/l+sinx)

=lim (\/l—sinx +§/1+sinx)

x>0 (=2sinx)

((‘/l—sinx +(‘/l+sinx) (g/l—sinx +3/1+sinx)

sin X

- 115}(—3(2) ) (2) { lim =1} — 4

12.

Sol.

Two sides of a parallelogram are along the lines
4x + 5y = 0 and 7x + 2y = 0. If the equation of one
of the of the
11x + 7y = 9, then other diagonal passes through

diagonals parallelogram is

the point :

(1 (1,2) (2)(2,2)
3) 2.1 4 (1,3)
Official Ans. by NTA (2)

Both the lines pass through origin.

(0, O)A Tx+2y = 0

point D is equal of intersection of 4x + 5y = 0 &
I1x+7y=9
4

So, coordinates of point D = (g,—gj

Also, point B is point of intersection of 7x + 2y =0
&11x+7y=9

So, coordinates of point B = (—%,%)
diagonals of parallelogram intersect at middle

let middle point of B,D

5 2 -4 7
373 373 (11
333 3 :(_ )
2 2 22
equation of diagonal AC
Lo
=(y-0)= (n—0)
—-0
o
y=X

diagonal AC passes through (2, 2).




BN

Couégengkho

13.

14.

Sol.

Sol.

Let o = max {82 .43} and
xeR

[3:mi1{1{82““3X 4res I 8x2+bx +c=01isa

quadratic equation whose roots are o' and B!,
then the value of ¢ — b is equal to :
(1) 42 (2) 47 (3) 43
Official Ans. by NTA (1)

o= maX{8251n3x ‘44cos3x}

(4) 50

— max{2ﬁsin3x . 280053x}

:max{zésin3x+80053x}

and B :mjn{SZsm}x .449053"} - min{26sin3x+gcos3x}
Now range of 6 sin 3x + 8 cos 3x

— [ +8 /6> +8° |=[-10,10]
a=21"&pB=21

So, a?=22=4

= Br=22=1/4

quadratic 8x* +bx +¢=0,c—-b=

8 [ (productof roots |+ (sum of roots)
= 8x[4xl+4+l} = 8x[2}=42
4 4 4
Let f: [0, o) — [0, 3] be a function defined by
f(x):{max{sint:OSth}, 0<x<m

2+ CosX, X>T

Then which of the following is true ?

(1) fis continuous everywhere but not differentiable
exactly at one point in (0, o)

(2) f is differentiable everywhere in (0, o)

(3) f is not continuous exactly at two points in (0, o)

(4) f is continuous everywhere but not differentiable
exactly at two points in (0, o)

Official Ans. by NTA (2)

Graph of max{sint: 0<t<x } in x €[0,7]

15.

Sol.

16.

& graph of cos for x €[m,0)

\NY
T 2m3m
So graph of
max{sint:0<t<x, 0<x<m
f(x)=
2 +cosx x>h

1
1
1
I T r 2n

2
f(x) is differentiable everywhere in (0,0)
Let N be the set of natural numbers and a relation
R on N be defined by
R = {(x,y) € N x N : x> - 3x’y — xy> + 3y’ = 0}.
Then the relation R is :
(1) symmetric but neither reflexive nor transitive
(2) reflexive but neither symmetric nor transitive
(3) reflexive and symmetric, but not transitive
(4) an equivalence relation
Official Ans. by NTA (2)
x}—3x%y —xy? + 3y’ =0
= x(x* -y -3y (x*-y) =0
= (x-3y) (x—y) (x+y)=0
Now, x =y V(x,y) € NxN so reflexive
But not symmetric & transitive
See, (3,1) satisfies but (1,3) does not. Also (3,1) &
(1,-1) satisfies but (3, —1) does not
Which of the following is the negation of the
statement "for all M > 0, there exists xe S such that
x>M"?
(1) there exists M > 0, such that x <M for all xeS
(2) there exists M > 0, there exists xe S such that x > M
(3) there exists M > 0, there exists xeS such that x <M
(4) there exists M >0, such that x > M for all xeS
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17.

18.

Sol.

Sol.

Sol.

Official Ans. by NTA (1)

P : forall M >0, there exists x € S suchthat x >M .

~ P: there exists M > 0, for all x €S

Such that x <m

Negation of ‘there exsits’ is ‘for all’.

Consider a circle C which touches the y-axis at
(0, 6) and cuts off an intercept 6\/§ on the x-axis.
Then the radius of the circle C is equal to :
M3 @9 (3)8 4 V82
Official Ans. by NTA (2)

(0,6)

=36+45=9

Let E,Band ¢ be three vectors such that
*=B><(B><E). If magnitudes of the vectors 5,5

and ¢ are \/5,1 and 2 respectively and the angle
between band¢ is 0 [0 < 9<§) , then the value

of 1+ tan O is equal to :

(1) B +1 (2)2
\/§+1

3) 1 4

3) “4) N

Official Ans. by NTA (2)

a=(b-¢)b—(bb)c

=1.2cos0b—¢

= a=2cos0b—¢
|d[’=(2cos0)’ +2°> —2.2cos0b- ¢
= 2=4cos’0+4—4cosO-2cosO

= 2=-4co0s’0

1
= cos’f=—

19.

Sol.

20.

Sol.

= sec’0=2
= tan’ 0 =1

:>6=E
4

1+tan 0=2.

Let A and B be two 3 X 3 real matrices such that
(A? -B? is invertible matrix. If A> = B® and
A’B? = A’B?, then the value of the determinant of
the matrix A3+B? is equal to :
(1)2 ) 4 3) 1
Official Ans. by NTA (4)
C=A>-B%|C|#0

4)0

AS=B’ and A’B? = A’B?
Now, AS — A’B? = B’ — A?B?
= A(A2-B)+B(A?-B*)=0

=(A*+B*)(A’-B)=0

Post multiplying inverse of A* — B?:

AS+B*=0

Let f : (a,b) > R be twice differentiable function

such that f(x) = I “g(t)dt for a differentiable

function g(x). If f(x) = 0 has exactly five distinct
roots in (a, b), then g(x)g'(x) = 0 has at least :

(1) twelverootsin (a,b)  (2) five roots in (a, b)

(4) three roots in (a, b)
Official Ans. by NTA (3)

ANYANY

(3) seven roots in (a, b)

a \/ \.b

f(x)= j g(t)dt

f(x)—>5

g(x)—>4
g'(x)—>3
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SECTION-B 3. If the real part of the complex number
Lo Let a=i-aj+Bk, b=3i+fj-ak  and z= —3+2zcosej e(O,Ej is zero, then the value
1-3icos6 2

Ez—oﬁ—2j+f<, where o and B are integers.
- . . of sin*30 + cos?0 is equal to
If a.b=-1 and b- ¢=10, then (@xb)-¢ is

Official Ans. by NTA (1)
equal to . 3 6c0s’ 0
; Sol. Re(z)=———=
Official Ans. by NTA (9) 1+9cos2 0
Sol. a=(1,—a,B) -
- = 0=—
b = (3, Ba —(X) 4

- Hence, sin” 30 + cos* 0 = 1.
¢=(-a,-2,1);a,Bel )
4.  Let E be an ellipse whose axes are parallel to the

ab=-1=3- afp—ap=-1 co-ordinates axes, having its center at (3, — 4), one
= af=2 focus at (4, — 4) and one vertex at (5, — 4). If
1 2 mx —y =4, m > 0 is a tangent to the ellipse E, then
2 1 the value of 5m? is equal to
-1 -2 Official Ans. by NTA (3)
-2 -1 Sol. Given C(3,-4), S(4,-4)
b-¢=10
= 3a-2p-a=10
= 20+p+5=0 A
Ta=-2;B=-1
1 2 -l
[abe]=pp -1 2 and A(5,-4)
2 "% Hence,a=2 & ac=1
=1-1+4)-23-4)-1(-6+2) |
=3+2+4=9 -3
2. The distance of the point P(3, 4, 4) from the point — h2=3.

of intersection of the line joining the points. 2

(x-3)" (y+4)
Q@3, -4, -5) and R(2, -3, 1) and the plane So, E:——+"— 1
2x +y+z=7,1s equal to

Official Ans. by NTA (7)

Intersecting with given tangent.
x’—6x+9 m’x’
+

Sol. @:—X_3=y+4:2+5=r ) 3
1 -1 -6

= xy,2) = (r+3,-r—4,-6r-5)

=1

Now, D =0 (as it is tangent)

So, 5m? = 3.
Now, satisfying it in the given plane.

We getr=-2.

so, required point of intersection is T(1,-2,7).

5. If jn(sin3 x)e"Si“ZX dx = a—EJ.I\/{etdt, then a +
0 ev0

is equal to
Hence, PT =7. Official Ans. by NTA (5)
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/2
Izzj

0

. —ain2
Sol. sin® x e "™ *dx
/2 /2
. —sin? _gin? .
=2I sinx e ¥ *dx + J cosx e ™ *(—sin2x)dx
| S —
0 0 1 I
/2 = = /2
=2 _[ sinxe™™ *dx + [cosxe’s‘“ * ]O
0
/2 s
+I sinxe ™ * dx
0

n/2 ,
=3jmnx§“de—1
0

—1 (Put —sin’x = t)

Hence, oc+[3=

6. The number of real roots of the equation

et —e™ —4e™ —e* +1=0 is equal to {

Official Ans. by NTA (2)
-t —42—t+1=0,e=t>0
1

>t-t—4 —1+—2=0
t ot

Sol.

= a’-a-6=0,0= t+%22
= a =3, -2 (reject)
=>t+ ! =3

t

= The number of real roots = 2
7. Let y= y(x) be the solution of the differential
equation dy = e**"¥ dx; a € N. If y(log. 2)= log. 2

1
and y(0) = loge(zj, then the value of a is equal

to

Sol.

Sol.

Sol.

Official Ans. by NTA (2)
Ie"ydy :I e™ dx

ax

=>e’= +c (1)

(00

Put (x,y) = (/n2, n2)

-1 2¢ ..
—=—+C (1
2 o (@)
Put (x,y) E(O,—En2) in (i)
1
2=—+C ...(iii)
o
(i1) — (iii)
2¢ -1 _E
o 2

= a=2 (as aeN)

Let n be a non-negative integer. Then the number
of divisors of the form "4n + 1" of the number
(1), A (13)Pisequal to .

Official Ans. by NTA (924)

N =210 x 510 5 1111 x 1313

Now, power of 2 must be zero,

power of 5 can be anything,

power of 13 can be anything.

But, power of 11 should be even.

So, required number of divisors is

I x11x14x6=924

Let A= {ne N|n’<n+10,000},B= {3k +1 | k € N}
and C = {2k | keN}, then the sum of all the elements
oftheset AN(B—C)isequalto .

Official Ans. by NTA (832)

B-C = {7,13,19,..97, ...}

Now, n> = n < 100 x 100

=n(n-1) <100 x 100

=A={12,.., 100}

So, An(B-C)=1{7,13,19,...,.97}

Hence, sum = %(7 +97)=832




AW
CollegeDekho

then the sum of all the elements of the matrix M is
equal to
Official Ans. by NTA (2020)

Sol.

A"=|0 1 n
0 0 1

So, required sum

20x21 2,1
=20x3+2x +
( 2 j Z(

r=1

=60+ 420 + 105 + 35 x 41 =2020

+rj
2




