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SECTION - A
Question ID : 101761
Probability
1. The probability that a randomly chosen 2 % 2 matrix with all the entries from the set of first 10 primes,

is singular, is equal to :

Udh gl g MY 2 X 2 & SN, s Wl 3aud Ui 10 3T ARl & 9w H 9§, B

3regeshaoiid 814 1 Ui &
;133 )18 Nt o2
(M 157 @) 17 G4 157 @ 7o

Ans. Official Answer NTA (3)

b
Sol. A:{a } a
c d

b e {2,3,5,7,11,13, 17, 19, 23, 29}

Total no. of possible cases fro matrix A=10*=n

When |A| = 0 — singular matrix

=ad-bc=0

Case -1 a=Db and ¢ =d i.e. only two prime no. used 10 x 9 x 2

a%C
Case-2a=b

=c¢ = die only one prime is used 10

Total cases for [A|=0=10x9+10x10=10x19=m

Probability that matrix A is singular = o =

Question ID : 101762

m_10x19 19
10 10°

Differential Equation

2. Let the solution curve of the differential equation x j—y —y =4y’ +16x*,y(1)=3be y=y(x). Then y(2)
X

is equal to :

T 3Tadh el AHIHRO] x?—y:«/y2+l6xz YD) =3@ eA ab y=y(x) & | Al y(2) BT 919 & :
X

(1) 15

2) 11 (3) 13 (4)17

Ans. Official Answer NTA (1)

Sol. xg—y: y
dx

2 +16x>
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Putin (1) Lop= D oy X0
um()x " dx H dx

u+%:u+\/u2+l6
X

du dx

Jui+16 X

integrate

ln(p+\/u2+16)=lnx+lnc
y Ay H16xE

X X

yHy +lext =cx* )

giventhatx =1y=3
3+5=c=>c=38

from (2) y+4/y° +16x° =8x°

putx =2
theny = 15

Question ID : 101763

cX

3D Geometry

3. If the mirror image of the point (2, 4, 7) in the plane 3x —y+4z=21is (a, b, ¢), then 2a + b + 2c is equal
to :
afe 95 (2,4, 7) &1 @9ad 3x —y +4z =2 % guvr gfafda (a, b, ¢) &, @ 2a + b + 2¢ TR &:
(1) 54 (2) 50 (3)-6 (4)-42

Ans. Official Answer NTA (3)

1P(2,4,7)
Normal4—| i

.Q(a,b,c)

cnafuanchena
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2

M(a+2,b+4 c+7j
2 2 2

lies on plane

3a-b+4c=-26 (1)
drsofPQa—-2,b—4,c—-7

drs of normal plane 3,1, 4

a-2 b-4 c-7

3 _1 =k (say)
a=3k+2,b=4—-k c=4k+7
Put in (1)
13k=-28 )

Now 2a+b+2c=13k+22=—-28+22=—6 Ans.

Question ID : 101764

Definite Integration

4.

Ans.

Sol.

Let f: R —> R be a function by :

HHET Uh ®Bad £: R —> R

3 .
1}13}3({t —3t} ; x<2
x*+2x-6 ; 2<x<3
[x—3]+9 ; 3<x<5

2x+1 ; x>5

where [t] is the greatest integer less than or equal to t. Let m be the number of points where f is not
2

differentiable and 1= j f (X) dX | Then the ordered pair (m, I) is equal to :

gRT gRMIRRIG €, W8T [t] Aew¥ QUlie <tT | A1 m S 433l @ wean € 98l fam@dmaia 81 § aofl

1= [£(x)dx 2| o i g (m, D) o 2 -

-2

27 23 27 23
(1) (357j () (37j (3) (‘ij (4) (47j

Official Answer NTA (3)
max {t* —3t}; x <2
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t<x
gt)y=t-3t=g(t)=3 (-1)

x® —3x x<-1
2 -1<x<2
x?+2x—-6 2<x<3
clearly f(x) 9 3<x<4
10 4<x<5
11 Xx=5
2x+1 x>5
Non diff. atx =2, 3,4, 5
m=4
_ 2 _ —1 3_ 2
1= Lf(x)dx— L (x'—3x)dx + L2dx
2z
4
27
Ans (477)
Question ID : 101765
Vectors
5. Let a =ai+3j—k, b=31—Bj+4k and ¢ =1+ 2j— 2k where a, B € R, be three vectors. If the projection
10 - R A A )
of g on ¢ is ? and bx ¢ =—61+10j+ 7k , then the value of a. + B is equal to :

A A AR G = ai +3j—k, b=31—pj+4k TAM ¢=i+2j-2k & V&l o, p e RE| AT 3§ &1 ¢ W
10 - . A A
VA 2R AT bxE=—6i+10j+7k T, T o+ AT TR E

()3 (2) 4 (3)5 (4)6
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Ans.

Sol.

Official Answer NTA (1)
da=ai+3j—k, b=3i-pj+4k a,peR
c=1+2j-2k

ac 10
Projection of 3 Onézﬁ:?
a+6+2=10
i j k
bx¢=(3 B 4|=i(2B-8)+j(4+6)+k(6+B)=—6i+10j+7k
1 2 =2
2B-8=-6
B=1
a+pB=3

Question ID : 101766

Area Under Curve

6. The area enclosed by y> = 8x and y = J2x that lies outside the triangle formed by y = \/EX, x =1,
y = 22 , 1s equal to :
T Y2 = 8x T y = \2x W RR @2 Yl y=v2x,x =1, y =242 F 9 et & 9k & & 7 St
T
162 1172 1342 5v2
(1) . B (2) N 3) o 4) &
Ans. Official Answer NTA (3)
y=2x
(26) -
L2v2 2,242
............. I ? ---.(:-{:).--- y=22
Sol. E (1,\/5)
X = 1
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Area of triangle = %x 2x1l= 1

N

req. area = J-:(z\/z\/;—\/ix)dx _%

4

3/2 2
1
N P Y R
3 2| V2
2 0
_42@” 162 1
3 2 2
3242 16V2+42
3 2
642512 132
6 6
Question ID : 101767

Ans.

Determinant

7. If the system of linear equations
2x+ty—z=7
Xx—3y+2z=1
x + 4y + 8z =k, where §, k € R

has infinitely many solutions, then & + k is equal to :

Ife Rges AHIHROT b
2x+y—z=17
x—3y+2z=1
x+4y+8z=k, @l §,k e R
g, @ 3d BT §, Al S+ kR B
(-3 2)3 3)6
Ans. Official Answer NTA (2)
Sol.  System of equation 2x+y—-z=7
x—3y+2z=1
x+4y+0z=k

“4)9
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2 1 -1

for infinitely many A=l -3 2|=0=>06=-3

4 3
2 7 -l
A=l 1 2|=0=k=6
1 k 3
d+k=3Ans.
Question ID : 101768
Quadratic Equation
8. Let oo and [ be the roots of the equation x> + (2i — 1) = 0. Then, the value of |o® + %] is equal to :
AFT FHHROT X2+ (2i—1)=0 & HA oo T BE| AT |od + P3| T A9 IR 2
(1) 50 (2) 250 (3) 1250 (4) 1500

Ans. Official Answer NTA (1)
Sol.  a, B are the roots of equation
x*+2i—1=0
a=+/2i+1  a’=1-2i
laP=5 a*=5 a®=25
Similarly B* = 25
a’ +p* =50
Question ID : 101769
Mathematical Reasoning

9. Let A € {A,v,=,<>} be such that (p/\q)A((pvq):q) is a tautology. Then A is equal to :
A A e {AV, 2,0 SMTPR E (p/\q)A((pvq):q) U&h gefdd & | A RR 2 -

(1A (2)v 3)= 4 <
Ans. Official Answer NTA (3)

P q | Pvq | Pve=q [PAq|@rd)=((va)=a)
T T T T T T
T F T F F T
Sol. |p [T | T T F T
F F F T F T
A is equal to =
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Question ID : 101770

Matrices

10. Let A= [aij] be a square matrix of order 3 such that a; = 277 for all i, j = 1, 2, 3. Then, the matrix
A+ A+ ... +A'% is equal to :

qET B 3 BT ve adf amegE A=[a; ] ?, Rrad a; =27 vi, j=1,2,32 @ arys

A2+ A3+ ... +AY TR T

303 301 3041 34+3
(1)( 5 JA (2)( 5 JA (3)( 5 ]A (4)( 5 ]A

Ans. Official Answer NTA (1)

b2 4 4 8 16
Sol. A:ll2:l248
2 41 2 4
1 1
- =1
L4 2 |
4 8 16 4 8 16 48 96 192 b2 4
AZ:L248 298:i2498 96=3ll2
16 16 2
1 2 4 1 2 4 12 24 48
11
L4 2
A?=3A
A=A A’=AQBA)=3A>=33A=3’A
AY=3A+........ + A9=3°A
3’ -1
Al+. +AY =3 +32+......... +3%) = 3. > A
10
:3 3A
2
Question ID : 101771
Set & Relations
11. Letaset A=A UA, U........ UA,,where A;NA;=¢ fori#]j, 1<i,j<k. Define the relation R from

AtoAbyR={(x,y):yeA ifandonlyifx € A, 1 <i<kj}.Then, Ris:
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Ans.

Sol.

(1) reflexive, symmetric but not transitive
(2) reflexive, transitive but not symmetric
(3) reflexive but not symmetric and transitive

(4) an equivalence relation

AT U 9ead A=A, UA, U......... UA, BITET A,nA =¢ ,i#],1<i,j<k®| AW ¥ Haa R,

R={(x,y):y €A af 3R dacT afc x e A, 1 <i<k} :

(1) Wgea qA1 FAd © R, AhMd ol ©

(2) TWIed TAT WhMP & U] WA T8l 2
(3) W T U] FEAT qAT HehMd el 8
(4) T& Jeuar Hey B

Official Answer NTA (4)

A=A VA, UAL A  UA,

ANA =¢ i#]

R:R—>A  I<ij<k

1. RE{(X,X) VXGA} R is an equivdence relation
2. Symmetric if possible let (x,y)€R X,y € A ;
= yeA iffxeA 1<i<k
=>x;eA iffye A 1<i<k
:>(y,x)eR
(x,y)eR=(y.,x) ix,yeA

= R is symmetric

3. Transitive if possible let (x,y),(y,z) eRX,y,z€ A,

= (X,y)eR and (y,z)eR

= yeA iff x,€A, and z€ A, iff ye A,
=x, €A iff yeA and ze A, iff yeA,
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= ZeAiff xeA,

=(x,z)eR

(x,y),(y,z) eR:(x,z)eR V X,y,ze A,

R is transitive
Hence R is an equivalence redation

Question ID : 101772

Sequence & progression

12.

Ans.

Sol.

0

a
Let {a,}” beasequencesuchthata =a =0anda ,=2a  —a +1foralln>0.Then, 27—2 is equal

to :

a
A {a, )" P oged ® R ag=a, =08 an @i n>0% ¢ a ,=2a  —a +1E| 27_2
_ n=2

R &
NS o
()343 ()216
Official Answer NTA (2)
a0=a1=0

a’n+2=2an+l_an+1

a2=2a —a0+1=1

a3=2a —al+1=2+1=3
a4=2a —a2+1=6
a5=2a —a3+1=10

W =

(3)-(4)

8
3) 343

o0

49

4) 216
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Question ID : 101773
Straight Line

13.  The distance between the two points A and A’ which lie on y = 2 such that both the line segments AB and
A’ B (where B is the point (2, 3)) subtent angle % at the origin, is equal to :
AT @y =2 R & I ATATA’ 59 ISR 2 & IHi @1 WS AB A’ B (W81 B, g (2, 3) ®), 9o fag
W BB I ) o gl AT A’ b e @ g 2

48 52
(1) 10 2) =5 ()5 3

Ans. Official Answer NTA (3)

B(2.3)

Sol.

2
tan(—+ocj:—,tanoc:—
Xy
1+£ 3
L2 x =10
2 2
1= =
X
And
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tan(B—%) =%

anp = 2 — solving
X,
2
= X2 = —g
| 52
AA!'= |x2 — X1| =?

Question ID : 101774

Maxima & Minima

14.

Ans.

Sol.

A wire of length 22 m is to be cut into two pieces. One of the pieces is to be made into a square and the

other into an equilateral triangle. Then, the length of the side of the equilateral triangle, so that the

combined area of the square and the equilateral triangle is minimum, is :

T 22 Al &4 AR DI &l gebsl A qve fhar SIHT & | U Sbs A U a1l def gk ¥ U HaTg 2ol g
ST & | HaTg R[St &1 ol &1 ddlg, fordd fog avf dor awerg By &1 |fafod eawd a4 &, ©

22 66 22 66
D 9radfs @ 9ias ) 4 o3 SN
Official Answer NTA (2)

Let x be the length out from a wire of length 22 m.
and made of wire an equilateral A whose side is b.
3b = x and remaining length =22 — x
b=2=

3
Let a be the side of square

4a=22 x = a=22"%

A = combined area of the square and equilateral A.

B3

=-——b’+a’
4
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Vi (222x) B 1, dax (2

4 9 16 36 16 16 16
A_[B, 1) . 11 484
36 16 47" 16

11

4

NI

2] —+—
36 16

11.4.4.9

42(4J§+9)

p=X_1
3 3

66

b=
9+4\/§

Question ID : 101775

ITF
2sin”! (21)
8 . -1 4x°-1) | .
15. The domain of the function cos is
T
251n‘1( ; j
o 4x° -1 ]
Bl coS BT U T
T
11
HR1735 (2) (o0, ~1] U [1, ) U {0}
AV PR eV T
2 2 2) \/5 \/5
Ans. Official Answer NTA (4)
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2sin™ (21)
4x° —1

T

Sol.  For domain cos™

< <1
4x% —1

1
<1 _1<
4t 1 and 4x% —1

2

4x* -1-1 X
= - - 0<
= 0= 4x2 1 and (2X—1)(2x+1)

(\/Ex—l)(\/zx+1) x2

(2x-1)(2x 1) Sx-n)(x )

=0<
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Question ID : 101776

Binomial Theorem

5 10
16. If the constant term in the expansion of (3){3 -2x* + _Sj is 2. [, where [ is an odd integer, then the
X

value of k is equal to :

aﬁ'(3x3—2xz+i§J S TR H SR UG 2% /8, el [ Us faww quiie €, dik &1 AT SRR
X

(1)6 )7 (3)8 @9
Ans. Official Answer NTA (4)

10
5
Sol. (3X2 -2x’ +—5j its constant term is 2¥./
X

its general term = 10 (3);3)rl (—2x2 )rz (%T

r!n!r! X
where rtr,tr= 10
10!

— 3r] (_2)r2 Sr2 X?or|4r2r275r3
r!r !

for constant term = 3r1 + 2r2 — 5r3 =0

k 10' 1 I I _
12" = 31(=2).5% =L, =8 =1 r,=even
Ll ln!
=10.9.3.5.28
].2k=52332° r,=5r,=0r,=10
[.2k=52.33 2 r=r,=0 r,=10
[.2k=1.210
k=9 Ans. k=10

Question ID : 101777

Definite Integration

. -
17. IO cos(rc(x — % Ddx where [t] denotes greatest integer less than or equal to t, is equal to :

0

fcos[n(x— X Ddx STEI [t] #E<H YUl < t ¥, aRIER o :

(=3 (2)-2 (3)2 4)0
Ans. Official Answer NTA (4)
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SNTNTRERIAT N
ol 3]
" [ : Dd

. 2 .
smnxj smn(x—l)} sin 7 ( j
= +
T ), T

=0
Question ID : 101778

Ellipse

T
18. Let PQ be afocal chord of the parabolay? = 4x such that it subtends an angle of B at the point (3, 0). Let

the line segment PQ be also a focal chord of the ellipse E : —+ ]};—2 =1,a’ > b’ Ife s the eccentricity of

1
the ellipse E, then the value of po) is equal to :

HMET WRaerd y? = 4x & T AMig Siiar PQ, fdg (3, 0) W) g PV gARN &AM XE@@Us PQ, dread

E:X—2 y——la >b’, Ef%ﬂﬁ@ﬁﬂﬁﬂGﬁﬂT%WﬁﬁﬁgﬁE&%ﬁWe%ﬂ# BT A R 7
a

b2

(1) 142 (2) 3+242 (3) 14243 (4) 4+5\3
Ans. Official Answer NTA (2)
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P(at’ 2at) = (t,'2t)

S R
©.9) a0 GO
Sol.
1 =2
Q[F’Tj
M, My = — 1
2
2t-0 ¢
. -1
-3 1
t—2—3
41> .
(t2—3)(1—3t2)
t=+1

P(1,2)Q (1,-2)

PQ also focal chord of ellipse % +Z—2 =1 (a>Db)

=— 4_6e2_1=
RS ez:>e 6e’—1=0

:%=3+2\E
(§]

Question ID : 101779

Circle

19. Let the tangent to the circle C, : x> + y> = 2 at the point M(-1, 1) intersect the circle
C,: (x—=3)*+(y—2)’ =5, at two distinct points A and B. If the tangents to C, at the points A and B

intersect at N, then the area of the triangle ANB is equal to :
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Ans.

Sol.

q g C i x2+y? =2 fdgM(-1, 1) R T @1 ga C, & (x —3)> + (y—2)2 =5l & = fa=gaii A cfen
B W dredl €1 Ife fad=gaii Aden B W g5 C, &1 el v fdg N o fiercdl €, o Brgst ANB &7 &t

EREREE

1 2 1 5
(5 @3 O OF
Official Answer NTA (3)

Tangent at M (- 1, 1) of circle C, : x> +y* =2

is—x+ty=2

V=2=X e (1)

This tangent intersect circle x-32+x*=5
2x2—-6x+4=0
x*-3x+2=0
x=1,2

A(1,3) B(2,4)
Let (h, k) AB is chord of contact of circle
(c-3)'+ (y=2P =5
=X +y —6x—4y+8=0

COC hx +ky-3(x+4)-2(y+k)+8=0
(h-3)x+((k-2)yy—3h-2k+8=0 ... (2)
h-3 k-2 3h+2k-8
from (1) and (2) A P I = >

e

Area of NAB :% 4 1 :é Units

WA D =
—
—
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Question ID : 101780

Statistics

24 9
20. Let the mean and the variance of 5 observations x , x,, X, X,, X, be —— and —_ respectively. If the

» %y T 5 25

7
mean and variance of the first 4 observation are = and a respectively, the (4a + x,) is equal to :

2
. 24 194 .
HIT 5 YETUT X, X, Xy, X,, X, B HIEG TAT GART HH: 3 H@ﬂz—sé"l IfS U 4 UeToll @& eI qAT THAROT
7 .
FH Jrat, o (4a+x,) WK 8
(1) 13 2) 15 (3)17 (4) 18

Ans. Official Answer NTA (2)

X, +X,+X,+X,+X, 24
Sol. Mean =12 -3 4 5=?:>x1+x2+x3+x4+x5=24

5
X +X,+X;+x, 7
4 2
=X, +X,+X,+x, =14 =x,=10

5 \5) 25

5
2
;Xl _(24}2 194

5
D> xI=154=x{ +x3+x] +x; =154-100 = 54
i=1

—a==

E Ry

x,+4a=10+5=15
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SECTION -B

Question ID : 101781

Complex number

21.

Ans.

Sol.

Let S= {z eCilz-2KLz(1+i)+Z(1-i)< 2}. Let |z — 4i| attains minimum and maximum values,

respectively, at z, €S and z, € S. If 5(| z, [ +]z, |2) =o+ B\/g , where o and f are integers, then the

value of o + B is equal to

AT S:{zeC:|z—2|§l,z(1+i)+2(1—i)s2} 2| A |z — 41| & 1w qen STaad w1 HE z, €S

T 2, €S W AT & &1 AR 5|z, [ +]z, *)=o+PB5 2, wef oo B quifs & o+ B T A aRIaw

CH
Official Answer NTA (26)

S={zeCiz-2I<1,z(1+i)+Z(1-i)<2}

S represent shaded region

AY
(0,4)P {
."““‘ * Z
< e KA >
X 0,0)](1L,0OY  A2,0) (3, 0) X
vy

S represents the shaded region shown in the diagram.
Clearly z, will be the point of intersection PA and circle.
PA:2x+y=4

equation of circle (x — 2)* +y*=1

1 2.
on solving we get z, =| 2—— [+ —1
EWEES S ( \Bj NG

45

|z, |2=5—?

z, will will be either B or C

PB=4/17 and pC =13

Hence z,= 1
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5(|z, [ +12, ) =30-45
Clearlya=30andoa=-4=a+ =26
Question ID : 101782

Differential Equation

—1 TT
22. Let y =y(x) be the solution of the differential equation dy + \/Ey —xe ™ (V2eot2) ,0<x<—
dx 2cos*x—cos2x 2

2 2
with y =T Y(E) =L gl , then the value of 3a is equal to
4 32 3 18

T 2
AT S deRer dy V2y o™ (Vrear2x), 0<X<5, y(ﬁj:“_ BT EAY = y(X) ¥

dx 2cos*x—cos2x - 4 32

2 -1
afe y(gjzf—ge_“‘“ @) 3 1 302 BT A IR D

Ans. Official Answer NTA (2)

SOI. d_y+ \/Ey Xetan"(ﬁcoﬂx), 0 <X <E

dx 2cos*x —cos2x

d_y 2\/5}’ Xetan‘l(ﬁcoHZx)

N xR G P 1
dx 1+cos’2x )
22 22sec? 2x -1 tan2x
dx n
I.F‘ :e.l. IrcosZ2x :eJ' tan22x+2 dx eta ( \/5 j
Solution of (1)
an”! tan” x an”! cot2x )+tan” L
y.et [ v J =J.X.et ez (ﬁc"‘z"jdx
tan ! tan” x T2
y.e [ V2 ] — eZ X_+ C
2
2
T
—|=—=c¢=0
y(4)
tanﬁ
—tan~! 3
(TC) n’ e T _tan!(a)
y — | =—¢ =
3 18 18
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2
:>OL=+\/;<:3OL2=2 Ans.

Question ID : 101783

3D Geometry

23.

Ans.

Sol.

Let d be the distance between the foot of perpendiculars of the points P(1, 2, —1) and Q(2, —1, 3) on the

plane —x +y + z = 1. Then d* is equal to

AT fagati P(1, 2, -1) @1 Q(2, —1, 3) ¥ IHdA X +y +z =1 W STel T o€ & Ual & 9 o gqd 7,

ar d? R ®
Official Answer NTA (26)

P
(XD y19zl) Q (2’ 71’ 3)

N (X5, ¥3.25)

ax + by +cz+ d =0

for MEXZ_XI YN _%577% ax, +by, +cz, +d

a b c a’+b>+c?
P(1,2,-1)
yoXeol ¥am2 ozl 1-2+1+1 -1

1 -1 -1 3 3

planex —y—z+1=0

2 7 =2
MGvaz) = (3055
Q2,-1,3)

X, —2 +1 z,-3 1
N—)footofJ_N(x3,y3,z3)when 3 R =3 - _

1 -1 -1 3
M2
3 3°3

MN =d=+1>+32+42 =26

d*=26
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Question ID : 101784

Trigonometric Equation

24. The number of elements in the set S = {0 € [-4m, 41t] : 3 cos?20 + 6 cos 20 — 10 cos?0 + 5 =0} is

I S = {0 € [-4n, 4n] : 3 c0s20 + 6 cos 20 — 10 cos’0 + 5 =0} ¥ @@l &1 HE&AT
Ans. Official Answer NTA (32)

Sol. S= {6 e[-4m,4n]:3cos* 20+ 6c0s20-10cos’ 6+ 5= 0}
3cos’ 20+ 6c0s20—5(1+c0s20)+5=0
c0s26(3c0s20+1) =0

16 sol. cos260=0 B e[-4n 4n], cosZGz_?1 16 sol.

SINC N N

Total No. of elements in S = 32
Question ID : 101785

Trigonometric Equation

25. The number of solutions of the equation 20— cos” 0 + J2=0inRis equal to

R# 26—c0526+\/§:0 P goll Bl I=T 8
Ans. Official Answer NTA (1)

Sol.  20—cos®0+~/2 =0

26+f: l+c;)s29

40+ 22 —1=c0s20
No. of sol. = No. of intersection parts of y = cos 20 and y = 40+ 22 —1
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(0.2v2 -1)

SN\ /\

<
(

y=40+2-1

No. of sol. =1

Question ID : 101786

ITF

26.

Ans.

Sol.

50‘[an(3tan(1 +2005 1 j+4ftan —tan" (2@)) is equal to )

J5

SOtan(?atan"](1 +2cos 15 J+4\/_tan —tan~ (2&))%‘[%3’\’@?%\

Official Answer NTA (29)

50‘[an(3tan(1 +Zcos j+4ftan —tan~ (2\/5))

-1 l -1 l -1 L
—SOtan(tan (2j+2tan (2j+2tan (2)J+4\/§(\/§j

=50tan (TE +tan” (%D +4

=25+4
=29

Question ID : 101787

Function

27.

Ans.

Sol.

Letc,k € R.If f(x) = (c + 1)x* + (1 — ¢?)x + 2k and f(x + y) =f(x) + f(y) — xy, for all X, y € R, then the
value of 2(f(1) + f(2) + f(3) +........ + (20))| is equal to

AMTc, k e RE| Il wfix,y e R® fow f(x) = (¢ + 1x2 + (1 — ¢2)x + 2k 721 f(x + y) =f(x) + f(y) — xy,
g A RAEL) + f2)+f(3) + ........ + £(20))| BT A IRIR &

Official Answer NTA (3395)
f(x) is a polynomial
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st f() =(c+)x*+(1-¢*)x+2k L (i)

and f(x+y)=f(x)+f(y)-xy x,yeR .. (11)
putx =y =0in (2)

f(0) =0 = from (1) k=0

putx =y

21(x) — f(2x) = x?

2(c+1)x* +2(1+¢7 ) x = (c+1)4x* —(1-¢”) 2x =X

Compair coefficient of x> = —-2(1+c¢)=1

c-22
2

from (1) 2f(x) = —x* —%x

2L +£2)+..+£20)] ={20(22(4l) +§2°(221)}:3395

Question ID : 101788

Hyperbola

28.

2 2
Let H: X—Z—Z—Z =1,a>0,b>0, be a hyperbola such that the sum of lengths of the transverse and the
a

conjugate axes is 4(2\/5 ++/14 ) If the eccentricity H is ‘/ﬁ, then the value of a’> + b? is equal to
2

2

2
Waﬁ%maaaH:%—%:l,a>0,b>0,$1%mWmamw@ﬁra&ﬁa%a’aﬁﬁzﬁraﬁ4(2\/§+\/ﬁ)

a

%af%Ha%eWg%‘,aﬁaﬂb%—rﬂmw%‘

Ans. Official Answer NTA (88)
2 2
Sol. 2a+2b=4(2\/§+\/ﬁ) H:X—z—%:l,a >0, b>0
a
a+b=42+2414 (1)
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2
eZ=1+b—2:E

a 4
b _7
a’ 4
b 7
a 2
a 2 a+b 2+\/7 a+b a—-b
b 7 a-b 2—\/7 2+\/7 2—\/7
a-b=22(2-7)
b-a=214-42

2b =414 = b =214

=a’+b> =32+56=288

Question ID : 101789

Vectors

29.

Let P, : f.(2i +i- 312) =4 be a plane. Let P, be another plane which passes through the points (2, -3, 2),

(2,-2,-3) and (1, 4, 2). If the direction ratios of the line of intersection of P, and P, be 16, a, B, then
the value of a + B is equal to

7T T e P :f.(21+j—312):4 2| AP, TH o1 Ede ¥ S Aega (2, -3, 2), (2, -2, -3) @
(1,-4,2) ¥ €opx STl & | Afd P, 21 P, @1 ufcrese Y& & fa& U 16, o, B &, o+ B T A aRTaR
2

Official Answer NTA (28)

Ans.
Sol. Plzf.(2f+j—312)=4 =1, =2i+j-3k
o
hoa
P,: A(2,-3,2),B(2,-2,-3),C(1,-4,2)
.B
i j ok
= f,=ABxAC=[0 1 —5=-5i+5j+k(l)
-1 -1 0
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direction vector of line of intersection of planes P, and P,

i ] k
n,xn,|2 1 =3=+161+13j+15k
-5 5 1

drs=16,0,$=16,13,15 = o+ =28 Ans.

Question ID : 101790

P&C

30.

Ans.

Sol.

Let bbb b, be a 4-element permutation with b, € {1, 2,3, ........ , 100} for1<i<4andb, = bj fori#j,

such that either b, b , b, are consecutive integers or b,, b,, b, are consecutive integers. Then the number

of such permutations b b b.b, is equal to

b, € {1,2,3, ........ , 100},1sis4awbi¢bj,i¢jzﬁwar U 4-31999 e b b b.b, 39 SR & foar

1727374
drb, b, b, FANE I & ATb,, b,, b, HANT Id &| A1 $4 YBR & HFAl bbbb, B A=A &
Official Answer NTA (18915)
There are 98 sets of three consecutive integer.
ie. [123] [234] [98.99.100 ]
O @ (98)

and 97 sets of four consecutive integers.

ie. [234 [233 -ooooveee 07.98.99.100
1 @ 97)

Using principle of inclusion and exclution,
Number of permutation of b b,b,b, = No. of permutation

b1b2b3 are consecutive = 97 x 98

No. of permutation

when b2b3b , are consecutive = 97 x 98

No. of permutation when

b1b2b3b , are consective

=97%98+97x98-97
=97 (195) = 18915 Ans.
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