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MATHEMATICS

Sol.

Sol.

SECTION-A
The sum of all those terms which are rational
numbers in the expansion of (2" +3"* )" is:
(1) 89 (2) 27 (3)35 (4) 43
Official Ans. by NTA (4)

Tr+l _ 12Cr (21/3 )r .(31/4)

12—r

T+ will be rational number
whenr=0,3,6,9,12

&r=0,4,8,12

=r=0,12

Ti+Ti=1x3>+1x2%x1
=24+16=43

The first of the two samples in a group has 100
items with mean 15 and standard deviation 3. If the
whole group has 250 items with mean 15.6 and
standard deviation M , then the standard

deviation of the second sample is :

(18 ()6 (3)4 45
Official Ans. by NTA (3)
n; =100 m =250
X, =15 X=15.6
Vi(x)=9 Var(x) = 13.44

2 _ n,c; +1n,0; nn, (i _x )2

2 1 2
n, +n, (n, +n,)

n =150, X, =16, Va(x) =02

100x9+150x 53
250

100x150
x

13.44 = -
(250)

:>C$22=162>62:4

X

5+(1—t])dt 2
Iff(x)= -([( + l) > X2 , then

5x+1, x<2

(1) f(x) is not continuous at x =2

(2) f(x) is everywhere differentiable

(3) f(x) is continuous but not differentiable at x =2
(4) f(x) is not differentiable at x = 1

Official Ans. by NTA (3)

Sol.

Sol.

1(x) =j(5 +(1-t) dt +j(5 +(t—1)) dt

) X
=6—l+ 4t+t—
2 2

1

2
:E+4x+x——4—l
2 2
2
=—+4x+1

f2H=2+8+1=11
fQ)=f2)=5x2+1=11
= continuous at x =2
Clearly differentiable at x = 1
Lf2)=5

Rf°2)=6

= not differentiable at x =2

If the greatest value of the term independent of ‘x’
cosa}m . 10!
is —,
X (51

42

in the expansion of (x sin +a

then the value of ‘a’ is equal to:

(-1 21 (3) -2
Official Ans. by NTA (4)

T
. [ acosa
T.,, ="C, (xsina)" '(—j
X

r+

r=0,1,2,...,10
Tr+1 will be independent of x

when 10-2r=0=r=35

5
acosa)

T, =""C,(xsina)’ x(

1 .
=""C,xa’ x 2—5(811’12(1)5
will be greatest when sin2a = 1

5
a

= lOCS—:wC5 =a=2
25
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Sol.

Sol.

Consider the statement "The match will be played

only if the weather is good and ground is not wet".

Select the correct negation from the following:

(1) The match will not be played and weather is
not good and ground is wet.

(2) If the match will not be played, then either
weather is not good or ground is wet.

(3) The match will be played and weather is not
good or ground is wet.

(4) The match will not be played or weather is
good and ground is not wet.

Official Ans. by NTA (3)

p : weather is food

q : ground is not wet

~(pArg)=~pv~q

= weather is not good or ground is wet

The value of cotl 1s:
24

M V2+B+2-46  @V2+VB3+2+46

3)N2-B-2+v6 @ 32-3-6

Official Ans. by NTA (2)

1+cos20 2\/5

sin20 -1
22

ot0=

\/§+1
{56
(%)

242
_(2\/5+\/§+1) («/§+1)
() (B
=2J€+2J§+3+\/§+\/§+1

2

=6 +\2+\3+2

7.  The lowest integer which is

1 10100 .
(1+ Omoj 18 .

(13 (2) 4 (3)2
Official Ans. by NTA (1)

1 10100
Let P= (1 + Wj ,

Letx = 10'%

:>P=(1+lj
X
lj -1 1
X Q X2

E-DHx-2) T
+ B 2 +

j +...S0 On

greater

41

Sol.

= P:1+(x)(

(upto 10 + 1 terms)

=1+1+ ! 1o
= Pt (I_ ij (I_

= P=2+| Positive value less then l+ ! +l
2 3 [4
Also e—1+l l+l+l+
12 3 |4
1 1 1
—4+—+—+...=c—2
2 3 [4
= P =2 + (positive value less then e — 2)
=>Pe(2,3)

= least integer value of P is 3

than

:

1
8.  The value of the integral Ilog(x+ Vx? +1)dx is:

-1
(12 2)0 (3)-1
Official Ans. by NTA (2)

1
Sol. Let I:jlog(x+\/x + )
-1

1

log( 1) is an odd function
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9. Let a, b and ¢ be distinct positive numbers. If 1 -1 0

T s Tooa r i 2 -
the vectors ai+aj+ck, i+k and ci+cj+bk are (sinx —cosx)”| 0 1 —11=0

) COSX COSX SinXx
co-planar, then c is equal to:

1 2( a1 —

) a+b 11 (sinx — cosx)*(sinx + 2cosx) = 0

(1) @ () —+— (@) ab .
1.1 2 a b p—
a b 4
Official Ans. by NTA (4) Official Ans. by NTA (2)
12. If |5| =2, B| =5and |§><l;| =8, then |£B| is equal
Sol. Because vectors are coplanar to:
a a c 1o (2)4 3)3 45
Hence |l 0 1|/=0 Official Ans. by NTA (1)
c c b Sol. |§|=2,‘B‘=5
= c®>=ab= c=+/ab ‘5><B‘z|§”5‘sin9=18
'6—+4
10. If [x] be the greatest integer less than or equal to x, SIMY==7

& (-1)" <. d.b=|d||blcos®
then Z{( 12) n} is equal to: a |a” ‘COS

n=8

3
=10.| = |=16

(Ho )4 (3)-2 4)2 ( 5)
Official Ans. by NTA (2) ‘5 B‘ 6

Sol. %{(—lén.n}

" 13. The number of real solutions of the equation,

=4-5+5-6+6+...-50+50=4 X2 [x|— 12 = 0 is:
11. The number of distinct real roots of (12 ()3 3) 1 (4) 4
SiInX COSX COSX Official Ans. by NTA (1)
cosx sinx cosx| = 0 in the interval | Sol. [x?—|x|-12=0
COSX COSX sinx (x| +3)|x|-4)=0
Tex<ls: |X|:A.‘:>X:i.2
4 4 14. Consider function /: A — B and
(1) 4 )1 (3)2 4) 3 g:B —> C (A, B, C < R) such that (gof) ' exists,
sinx cosX Cosx then:
Sol. |cosx sinx cosx|=0, ~<x<Z (1) fand g both are one-one
COSX COSX Sinx 4 4 (2) f and g both are onto

(3) f'is one-one and g is onto

Apply : Ri > Ri-R: &R 5 R; - R, (4) fis onto and g is one-one

SINX —COSX COSX —sInx 0 Official Ans. by NTA (3)

0 SInX —cosX cosx —sinx|=0 Sol. .. (gof)! exist = gof is bijective

COSX COSX sin x

= ‘f’ must be one-one and ‘g’ must be ONTO
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15.

16.

Sol.

Sol.

0
.t then P*° is:

10 150
) [25 1} @ {0 1}

125 10
o 7] o]

Official Ans. by NTA (1)

1 0
P=
1
2
1)2_1010_10
R
12 2 -
P3_-1010_10
IR A R
- 2 2

po_[ 10
25 1

Let x be a random variable such that the

probability function of a distribution is given by
PX=0)= %, PX=j)= 31—J G=1,2,3,...., o).

Then the mean of the distribution and P(X is

positive and even) respectively are:

3 1 3 1
1) = and — 2) — and —
()8 8 ()4 8

3 1 3 1
3) — and — 4) = and —
()4 9 ()4 16

Official Ans. by NTA (2)

= 103
mean = 2Xpi= ) r.—=—
= 3 4
. 1 1
p(x is even) = 3—2+3—4+...oo
1
_ 9 _1/9°1
1_1 8/9 8
9

17.

Sol.

18.

Sol.

If a tangent to the ellipse x> + 4y? = 4 meets the
tangents at the extremities of its major axis at B

and C, then the circle with BC as diameter passes

through the point :
(1 (V3.0) @ (V2.0) B, D @) 1, 1)
Official Ans. by NTA (1)
—B

2cosOx \
——+sinfy =1 P C

4 /— (QCOSQ, s~ ——

(-2,0) & (2,0

2 2

X_ + y_ =1
4 1

Equation of tangent is (cos0)x + 2sinfy = 2

B[ -2, 1+.cose ’ cl 2. 1—'0059
sin O sin O

B(—2, cotgj C(Z, tangj
2 2

Equation of circle is

0 0
(x+2)(x—2)+(y—cot5](y—tan5j—0

x*—4+y*— (tang+cotgjy +1=0

S0, (\/g, 0) satisfying option (1)

Let the equation of the pair of lines, y = px and
y = gX, can be written as (y — px) (y — gx) = 0.
Then the equation of the pair of the angle bisectors
of the lines x* — 4xy — 5y* =0 is:

() x®2=3xy+y*=0 Q) x> +4xy—y*=0
B)x®+3xy-y*=0 4)x*-3xy—-y*=0
Official Ans. by NTA (3)

X2 _yz Xy

1-(-5) -2

X -y _xy

6 -2

=>xX—-yr=3xy =>xX*+3xy-y*=0




BN

Couégengkho

19. If "P ="P_,, and "C, ="C_,, then the value of r

is equal to:
(D1 )4 (3)2 43
Official Ans. by NTA (3)
! !
Sol. "B, =P = — =
(n-1r)! (m-r-1)!
=>mh-r=1 ...(1)
nCr = rlCrfl
n! n!

= =
rl(n—-1)! (-Di(n-r+1)!

1 1
r(n-1)! (n—-r+1)(n-r)!

=>n-r+l=r
=n+1=2r ...(2)
DH=2r—-1-r=1=r=2

20. Lety =y (x) be the solution of the differential
equation xdy = (y + x> cosx)dx with y(r) = 0, then

(Ej is equal to:
y > q :

2 2

T T Y T
) = 2) —+=
D3+ @5+

TEZTE TCZTE
3) ——— 4y —-Z
35 @7

Official Ans. by NTA (1)
Sol. xdy = (y + x*cosx)dx
xdy = ydx + x3cosxdx

xdy —ydx  x’ cosxdx
2 N 2

X X

i[zjzjxcosxdx

dx \ x

= ¥ = XSInx — Il.sinxdx
X

Y = xsinx + cosx + C
X
=>0=-1+C=>C=1,x=7n,y=0

0
y .

SO = =Xxsinx + cosx + 1
X

y = x%sinx + Xcosx + X

LA
y2 4 2

T
X==
2

Sol.

Sol.

SECTION-B
Let n € N and [x] denote the greatest integer less
than or equal to x. If the sum of (n + 1) terms

"C,,3-"C,,5-"C,,7-"C,,..... is equal to 2'

-101, then 2{117_1} is equal to

Official Ans. by NTA (98)
1."Co+3."Ci +5."Cy + ... + (2n+1)."C,
T, =Q2r+ 1)"C,

S=ZXT,;

S =2Q2r+1)"C, = 22r"C; + 2"C;
S=2mn.2"H)+2"=2%n+1)
2'(n+1)=2'101 = n=100

2[11—_1}:2[%}:98
D 2
P(x)

Consider the function f(x)=——"—, x#2
sin(x —2)

=7 , X=2

Where P(x) is a polynomial such that P (x) is
always a constant and P(3) = 9. If f(x) is
continuous at x = 2, then P(5) is equal to
Official Ans. by NTA (39)
P(x)
f(x) =1 sin(x—2)’
7 ;

X #2
x=2
P”(x) = const. = P(x) is a 2 degree polynomial
f(x)is cont. at x =2
f2) = 12)

P(x) _
x-2" sin(X —2) B
lim (x — 2)(ax + b)
sin(x —2)
P(x)=(x—2)(ax + b)

P(3)=(3-2)3a+b)=9= [3a+b=9
[2=2,b=3]

P(5)=(5-2)2.5+3)=3.13=39

=7 = [2a+b=7

x—2"
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Sol.

Sol.

The equation of a circle is
Re(z?) + 2 (Im(z))* + 2Re(z) = 0, where z = x + iy.
A line which passes through the center of the
given circle and the vertex of the parabola,
x> — 6x —y + 13 =0, has y-intercept equal to .
Official Ans. by NTA (1)
Equation of circle is (x? — y?) + 2y* +2x =0
x2+y?+2x=0
Centre : (-1, 0)
Parabola: x> - 6x —y+13=0
(x—32=y-4
Vertex : (3, 4)

4-0

3+1

Equation of line=y -0 = x+1)

y=x+1
y-intercept = 1
If a rectangle is inscribed in an equilateral triangle
of side length 22 as shown in the figure, then
the square of the largest area of such a rectangle

is

Official Ans. by NTA (3)

A
D
A
b
54 60 1y c
oz-(F ¢
2
In ADBF
2b (22 -1)
tan 60° = (PR W —
22—t 2

A = Area of rectangle = ¢ x b

Sol.

Sol.

(=2
A=£xb=\/§x§(\/§)=\/§
= [a?=3]

If (5+3B) is perpendicular to (721—55) and
(5—4‘6) is perpendicular to (75—2‘6), then the

angle between a and b (in degrees) is
Official Ans. by NTA (60)

(a+3b) L(7d-5b)
(a+3b).(7d-5b)=0

7[df* ~15[b[ +168.5=0
(a—4b).(7a-2b)=0

7[df" +8[B] ~30a6=0 ...@2)
from (1) & (2)

4] = [b

cosf = % - 0=60°

Let a curve y = f(x) pass through the point

(2, (loge2)?) and have slope for all

xlog, x

positive real value of x. Then the value of f(e) is
equal to
Official Ans. by NTA (1)

2y

 x/nx
N d_y 2dx

y ~ x/nx
= /nly| =2/n|¢nx| + C
putx =2,y = (/n2)?
=c¢=0 = y=(/nx)?

= fe)=1

kD
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Sol.

Sol.

Ifa+b+ c=1,ab+bc+ca=2andabc =3, then

the value of a* + b* + ¢* is equal to

Official Ans. by NTA (13)

a2+b’+c?=(a+b+c)>—2Tab=-3

(ab + bc + ca)® = (ab)? + 2abcXa

= X(ab)’=-2

a*+b* + ¢* = (a? + b% +c?)? — 23(ab)?
=9-2(-2)=13

A fair coin is tossed n-times such that the

probability of getting at least one head is at least

0.9. Then the minimum value of n is

Official Ans. by NTA (4)

P(Head) = %

1 — P(All tail) > 0.9

1—[lj 209
2

= Nmin = 4

Sol.

10.

Sol.

If the co-efficient of x” and x® in the expansion of

(2 +§j are equal, then the value of n is equal to

Official Ans. by NTA (55)

n n-— 1 n n-— 1

C,2 73—7= C,2 83—8

=>n-7=48=>n=>55

x-k y-2 z-3
2 3

If the lines and

x+1 y+2 z+3
30 2
ofk is

Official Ans. by NTA (1)
k+1 4 6

1 2 3|=0

3 21

are co-planar, then the value

(k+ 1)[2—6]—4[1-9]+6[2-6]=0
k=1




