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(Held On Wednesday 02" SEPTEMBER, 2020)

TIME : 3 PM to 6 PM

MATHEMATICS TEST PAPER WITH SOLUTION

PARABOLA-XII

1.

The area (in sq. units) of an equilateral triangle
inscribed in the parabola y2 = 8x, with one of its
vertices on the vertex of this parabola, is :

(1) 6443 (2) 25643

(3) 19243 4 1283

Tk wHeng fAvs, fawws ww s,
qIEdd, y2 = 8x % T3St 9T %,
A & Said wfiEr mar @
a BRI e ATRA (gt

THITAN ) 2?2
(1) 64+/3 2) 25643

3) 19243 ) 1283
Official Ans. by NTA (3)

(21°,41)
2 y'=8x

t 2
2@ = =23

AB = 8t = 163

tan 30° =

Area = 256.3-? = 192./3

P & C-XI

2.

Let n > 2 be an integer. Suppose that there are
n Metro stations in a city located along a circular
path. Each pair of stations is connected by a
straight track only. Further, each pair of nearest
stations is connected by blue line, whereas all
remaining pairs of stations are connected by red

number of blue lines, then the value of n is :-
(1) 199 (2) 101

(3) 201 (4) 200

HAT n > 2 UTH YUE © qAAM TH
y5: A n WA WIHE 7, W
TH gurei 9y W fryd g1 g
g WIHE uEk WY & (Track)
7 We Twu ®1 3@ Afafi,
g% 1 fAwedn VA s @EA
(Blue line) @ der =9 9t <
Wy 1§ AT (Red line) | W€
T ®1 oafe ¥ o@ET T g
ST @S w1 @®A &1 99 AT,
@ n ®w HA BT -

(1) 199 (2) 101

(3) 201 (4) 200

Official Ans. by NTA (3)

Number of blue lines = Number of sides = n
Number of red lines = number of diagonals

=nC2—n

n(n-1)

C,—-n=99n=> 5 —n =99 n

“7_1—1=99:> n =201

T.E.-XI

3.

If the equation cos#0+sin*0 + A = 0 has real
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i GHERTOT cos4O+sin*0 + A = 0 & 0 H I&afas
g e, A = 8 @ form erauer © fraa 2

5 1
3) (—;,—lj (4) {— ;

Official Ans. by NTA (4)
. A =—(sin*0 + cos*0)
A = — [(sin20 + c0s20)2 — 2sin20c0s20]

B sin” 20 3

A 1

Let f(x) be a quadratic polynomial such that
f(-1) + f(2) = 0. If one of the roots of f(x) =
0 is 3, then its other root lies in :

(1 (3, -1 2) (1, 3)

(3) (-1, 0) 4 (0, 1)

ol f(x) ©E fgurd @gue ? fawe
faw f(-1) + f(2) = 0 31 AT f(x) = 0 =T
& {a 3 0§, @ gEu H@ fA
7 ¥ few gwwa ®  fewm  ®2
(1) (-3, -1 (2) (1, 3)

(3) (-1, 0) 4) (0, D

Official Ans. by NTA (3)

£(2) = a(o, — 2)
f(-1) = 4a(l + @)
fCD) +f2) =0 = a(@—2+4+40) =0

az0 = Sa0=-2

a=——=-04

a € (-1, 0)

FUNCTION-XI

S.

Let f : R - R be a function which satisfies
f(x +y) =f(x) + f(y)vx,yeR. If f(1) =2 and

(n-D)
g(n) = z f(k),ne N then the value of n, for

k=1
which g(n) = 20, is :
(H5
(3) 20

29
4 4
[ TH ®A9 f : R > R 98&F x, y €
R ED fag
f(x +y) = f(x) + f(y) & T HIal
21 gfg

(n-1)

f(1) = 2 @1 gm)= > f(k),neN T,

k=1

n &1 98 AF fags fag gm) = 20 €,
3

(D5 29 (3) 20
Official Ans. by NTA (1)

4 4

. fx+y) = 1(x) + f(y)

= f(n) = nf(1)

f(n) = 2n
n—-1

g(n) = 22n=2[(n_l)“j =nn—-1)
k=1 2

gln) =20 = n(n-1)=20

n=>5

MATRIX-XII

6.

Let a, b, ceR be all non-zero and satisfy
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a c
A=|b a
c b

a
satisfies ATA =1, then a value of abc can be :

b2 !
()3 ()3

1
3)3 4) 3

WA a, b, ceR Tur Tl o= T X
a3 + b3 + ¢3 = 2 FI = W ¢ AT Age

 d
()3

Official Ans. by NTA (4)

ATA =1

= a2+bZ+c2=1

and ab + bc + ca=0

Now, (a+b+c¢c)2=1

= a+b+c==x1

So, a3 + b3 + ¢3 — 3abc
=(a+b+c)a?+ b2+ c2-ab-bc-ca)
=+x1(1-0)==x1

= 3abc=2+1=3,1

= abc =1,

MONOTONICITY (A.O.D.)-XII

7.

Let f: (-1, ) > R be defined by f(0) = 1 and
1 .
f(x) = ;loge(l +X),x#0 ., Then the function f:

(1) decreases in (-1, o)
(2) decreases in (-1, 0) and increases in (0, o)
(3) increases in (-1, o)
(4) increases in (-1, 0) and decreases in (0, o)

gfg f : (-1, ©) —> R, f(0) = 1 q«ur

1
f(x) = ;loge(1+x),x¢0 g1 gfvarfsa

7, a
wAT f

(1) (=1, ) ® BEAMN T

(2) (-1, 0) & THHH & dUT (0, o)
i efAre 2

3)(-1,0) ® aG¥EE R

(4) (=1, 0) B @A g dUr (0, )
7 gEEE @

Official Ans. by NTA (1)
X

—f/n(l1+x)
fV(X): 1+x

X2

X —(1+x)n(1+x)
X2 (1+x)

Suppose h(x) = x — (1 + x) /n(1+x)

= h'(x) =1- /md+x) -1 =-/n(1+x)
h'(x) >0, V x € (-1, 0)

h'(x) < 0, V x € (0, )

h(0) =0 = h'(x) <0V x € (-1, o)

= f'(x) < 0V xe(-1, »)

= f(x) is a decreasing function for all xe(—1, o)
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8.

N

If the sum of first 11 terms of an A.P., a; a,,
as,... 18 0 (a; # 0), then the sum of the A.P.,
a;, a3, as,...,853 1s ka;, where k is equal to :

121 72
O @ -<

3) = 4 ——
5 10

afe AP. a, a,, a;.. % YA 11 9§

Ea TTHRA

0 (a; = 0) g 3z A.P., a,, a3, as,...,a,3 BT

TTRA  ka, ¥, @ k GUE T -

121 72
e @ -<

72 121
OF- O

Official Ans. by NTA (2)
a; + a, + asz+.....

+ il
= (a; + a;;) x >

where d is common difference

e

= (a, +.9123)><%=(a1+al +22d)x6

- (o2l

aI:>K=_?72

COMPLEX NUMBER-XII

9.

The imaginary part of
(3+2\/—54 )1/2 - (3—2\/—54 )1/2 can be :

M 26 (2) 6

(3+2\/§)”2 - (3—2\/3)”2 1 HTeulT
g @ gwdl ? -

1 26 (2)6

3) Ve @ —Jo

Official Ans. by NTA (1)

(3+2v-54)=3+2x3x6 i

= (3+61)
(3-245¢ )= (36 i)
oo ) oo
- +(3+V61i )+(3-61)

=6, -0, 2\/&,—2\/&, (four possible answer)
LIMIT-XII

lim| tan| = +x < i
L 1 is equal to :

(2 2)e

31 (4) e?

1/x
lin(l) (tan (% + ij IUIT T -

(D2 2)e
31 (4) e

Official Ans. by NTA (4)

. { (n j}llx
lim< tan| —+Xx
x>0 4

.1
lim—
x=0X
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1+tanx—I+tan x
x(1-tanx)

. 2tanx
lim
x—0x(1-tanx)

€

=eZ

TANGENT & NORMAL (A.O.D.)-XII

11.

The equation of the normal to the curve

y = (1+x)2Y + cos2(sin-1x) at x = 0 is :
(Hy=4x+2 2) x +4y =8
B)y+4x =2 A2y +x=4

x =09y, 9% y = (1+x)2Y + cosZ(sin~Ix) X
Tid w13 sifyam w1 wHiwIm R
(I) y=4x + 2 (2) x + 4y

B)y+4x =2 (4) 2y + x

Official Ans. by NTA (2)
Given equation of curve
y = (1 + x)2Y + cos?(sin1x)

"
y = (1 + 0)2Y + cos?(sin~10)
y=1+1

y=2

So we have to find the normal at (0, 2)

Now y =e>""" 4 cos® (cos’1 V1- xz)
2
y — e2yln(1+x) +( [1 _ X2 )

y = eZylnd+x) + (1-x2) ...(1)
Now differentiate w.r.t. x

y' =i {Zy : (Lj +In(1+ x).Qy} -2
1+x
Putx=0&y=2

y'= em“”(2><2(ﬁ)+1n(1+0).2y'-‘—2x0
+

1
so slope of normal to the curve = o {mm,=-1}

Hence equation of normal at (0, 2) is
-2= —l(x -0)
Y 4

=4y -8 =—x

SETE)

HYPERBOLA-XII

12. For some Ge(o,g), if the eccentricity of the

hyperbola, x2-y2sec20 = 10 is J5 times the
eccentricity of the ellipse, x2sec20 + y2 = 5, then
the length of the latus rectum of the ellipse, is:

4+/5
(1) /30 ) Tf

2+/5
3) 26 (4) Tf

fereit ee(o,gj % fau, ot sfamee™ x2
— y%ec?0 = 10 W Scheedl, QrEEA,
x2sec20 + y2 = 5 @I Seeedl H1 /5
qon ®, @ Sefga #w aifves
Sar & A §eal ® 0 -

445
(1) {30 () T\/_
245
3) 26 4) T\/_

Official Ans. by NTA (2)
Given ee(o,gj

equation of hyperbola = x2 — y2sec20 = 10
X2 y2
RN S

~ 10 10cos’0

Hence eccentricity of hyperbola

10C0$29
= /1+—
(eq) 10 (D

N
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13.

N

Now equation of ellipse = x“sec

y _
+—=1 €=
= 5cos’0 5 {

Hence eccenticity of ellipse

5c0s° 0
(eg) =41~ :

(e;) =+1-cos*0 =|sinO|=sin0

given = ey = \/gee
Hence 1 + cos?0 = 5sin20
1 + cos20 = 5(1 — cos20)
1 + cos?20 =5 — 5co0s20
6c0s20 = 4

0= 2 3)
Cos = 3

Now length of latus rectum of ellipse

2a> 10cos’® 20 445

b 5 35 3

Which of the following is a tautology ?
(1) (~p) A (pv@)—=q  (2) (@=p)v~(p—q)
(3) (P> (@—p) 4) (~9v(prg)—q
e & | i e el © 2

(1) (~p) A (pv@)—=q () (@=p)v~(p—q)
(3) (p=>A(@—p) (4) (~9v(prg)—q
Official Ans. by NTA (1)

Option (1) is

~pA(Pvq) = q

= (~pAp)V(~pAQ) = ¢

= Cv(~prq) = q

= (~pAQ)—q

= ~(~pAQ)Vvq

= (pv~q)vq
= (pvq)v(~qvq)
= (pvq) v t

so ~pA(pvq) — q is a tautology

3D-XII

14.

A plane passing through the point (3, 1,1)
contains two lines whose direction ratios are 1,
-2, 2 and 2, 3, -1 respectively. If this plane also
passes through the point (o, —3, 5), then a.is equal

to:
(1)-10 )5
(3) 10 4)-5

fag (3, 1,1) § B&HY &9 a1 gHAA
7
IEEE CC M RG]

TqIA I\ feua g,

(direction ratios)
FHHY: 1, —2, 2 91 2, 3, -1 ©1 afe u%
5) 8 «ft @&

o 9UI T -

gadda o (a, -3,
ST g,

(1)-10 25

(3) 10 4) -5

Official Ans. by NTA (2)
Hence normal is LT to both the lines so normal
vector to the plane is

i=(i-2j+2k)x(2i +3j-k)

]k
-2 2|=i2-6)=j(-1-4)+k(3+4)
3 -1

i
fi=|1
2

ﬁ=—4f+5}+7f<

Now equation of plane passing through (3,1,1)

18

= 4x=3)+ 5y -1 +7z-1)=0
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= -4x+5y+72=0

...(D)
Plane is also passing through (o, =3, 5) so this
point satisfies the equation of plane so put in

equation (1)
4o +5%x(-3)+7x(5 =0
= 4o -15+35=0

a=>5

PROBABILITY-XII

15.

Let E€ denote the complement of an event E. Let
E,, E, and E; be any pairwise independent events

Then P(ES NES /E)) is equal to :

(1) P(ES) - P(E,) (2) P(E) + P(E;)

(3) P(ES) - P(ES) (4) P(E3) - P(E7)

A EC ®edT E &1 Y& ¢ Afe
®T @9 wedw E,, E, d¥ E,
g™ # w@ad §, qa PE)
> 0 a1 P(E,NE,NE;) = 0 @ P(ESNES/
E,) aust & -

(1) P(ES) - P(E,) (2) P(E3) + P(E;)

(3) P(E) — P(E])  (4) P(E3) - P(ES)
Official Ans. by NTA (1)

Given E,, E,, E; are pairwise indepedent events
so P(E,NE,) = P(E,).P(E,)

and P(E,NE;) = P(E,).P(E;)

and P(E;NE,)) = P(E;5).P(E))

& P(E,nNE,NE;) =0

E

N P[Ez mE3J_ P[E,N(E,NE,)]
ow -

P(E,)

1

P(E,)—[P(E, NE,)+P(E, NE,)-PE, NE, NE,)|
PE)

_ P(E,)~P(E,).P(E,) ~ P(E,)P(E,) -0
P(E,)

1 - P(E,) - P(E;)
[1 - P(E3)] - P(Ey)

P(ES) - P(E,)

MATRIX-XII

16.

Let A={X=(x,y, z2)T: PX =0 and

x2 + y2 4+ 22 =1} where P=|-2 3 -4/,

1 9 -1

then the set A :

(1) is a singleton

(2) contains exactly two elements

(3) contains more than two elements

(4) is an empty set

I A = {X = (x, y, 2)T: PX = 0 qI

x2 + y2 + 2% =

g, @ A

(1) Ts & 31979 oIl 9q=Ed g |
2) ® 9 € FEggE T

3) & T #/ fys 9w g
(4) wk fz@ wg==a T

Official Ans. by NTA (2)

1 2 1

Given p=| 2 3 -4/, Here |P| =0 & also
1 9 1

given PX =0

1 2 1
= -2 3
1 9 1
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x+2y+z=0
= 2x+3y—-4z=0
X+9y—-z=0

~ D=0, so system have

infinite many solutions,

By solving these equation

Cxo TR T
we ge —2 5y ) >

Also given, x2 + y2 + z2 =1

2 2
- (2 (2«

+7
4

so, there are 2 values of A.

*. so, there are 2 solution set of (x,y,z).

AUC-XII

17.

Consider a region R = {(x, y) €R?: x2<y <2x}.
If a line y = a divides the area of region R into
two equal parts, then which of the following is
true?

() a3-602+16=0 (@2)3c2-8ua+8=0
B) o3 -6a32-16 =0 (4) 302 8a32+8 =0
TH &7 R = {(x, y) €R? : x2<y <2x} WX
foer =ifsw afs s @A @y
= o, &F R & &A®A @& T
g ® 9iedt €, @ 9
7 @ wFE Hw ®?

(1) a3-602 + 16 =0

2)302-8a+8=0
B)ad-6032-16=0

(4) 302 -8a32+ 8 = 0

Official Ans. by NTA (4)

*y > x2 = upper region of y = x2

y < 2x = lower region of y = 2x

According to ques, area of OABC = 2 area of
OAC

- {531

y
-=|d
y 2) y

= 302 —8a>* +8 =0

DE-XII
18. If a curve y = f(x), passing through the point

(1,2), is the solution of the differential equation,

2x2dy= (2xy + y?)dx, then f(%j is equal to :

1 1

(D) T log, 2 @) T+log,2

—log, 2

-1

®) T310g.2 (4) 1+ log2

afs wF %, y = f(x) fag (1,2) ¥ =2
WA R qA SEwd  GHIETO 2x2dy=

(2xy + y2)dx &1 8@ 7, @ f(%} EREES

1
) 1+log, 2
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Sol. 2x2dy = (2xy + y?) dx

d_y_2xy+y2

d e {Homogeneous D.E.}
X X

let y = xt

SOt

dx dx

2(—1) = /n(x)+C {Put t =X}
t X

Putx=1&y=2
_B pnxac {MEEIEY
then we get C=—1

S & S-XII

19. Let S be the sum of the first 9 terms of the series:
{x + ka} + {x2 + (k + 2)a} + {x3+(k+4)a}+
{x*+(k + 6)a}+..... where a # 0 and x # 1. If

x'" —x+45a(x - 1) ,

S= , then k is equal to :
x—1

(1)-5 2)1

(3)-3 43

T Foft

{x + ka} + {x2 + (k + 2)a} + {x3+(k+4)a}+

{x*+(k + 6)a}+..... % YUY 9 U HI

ATHEA S & dUIT B, Sl a = 0

x'" —x +45a(x —1)
x—1

qem x = 1 81 3fg S=

g, @ k @ust © -

(1) -5 21

(3)-3 4)3

Official Ans. by NTA (3)

S =[x+ ka+ 0] + [x2+ ka + 2a] + [x3 +
ka + 4a] + [x* + ka + 6a] +...... 9 terms
=S =+ x2+ x3+ x4+.....9 terms) + (ka
+ ka + ka + ka +....... 9 terms) + (0 + 2a +

....... 9 terms)

x’ —1

X —

}L9ka +72a

x" —=x)+ 9k + 72)a(x — 1)
=S =
(x=1)

Compare with given sum, then we get, (9k +
72) = 45

=
STRAIGHT LINE-XII
20. The set of all possible values of 0 in the interval
(0, m) for which the points (1, 2) and (sin 6, cosB)

lie on the same side of the line x + y =1 1is :

T 3n
NE -

(m 3m) [ m)
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0,7 0
o fore <M1 famg (1, 2) @ (sin O, cosd) T
i@x+y:1$@iﬁﬁmﬁﬂﬁ%,%—

3n
2) (07]

T
@ (O’EJ

Official Ans. by NTA (4)
Given that both points (1, 2) & (sin0, cos0) lie
on same side of the linex +y-1=0

Q)

. 0
B@‘(&’ x+ty-1=0

P
e

Put (1,2) in Put (sin 6, cos 0 in
So, >0

given line given line
= {1+2-1)(sinB+cosH-1)>0

= sin 0 + cos 0 > 1 {+by\/5}

LsinGJrLcose > L

V2 V2 V2

STATISTICS-XII

21. If the variance of the terms in an increasing
AP, by, by, bs,....b;; is 90, then the common
difference of this A.P. is__

by, by, ba...by,

Let a be the first term and d be the common
difference of the given A.P. Where d > 0

+O+d+2d+...+10d
11

(X -x,)
11

—> varience =

= 90 x 11 = (25d2 + 16d2 + 9d2 + 4d?) x 2
=>d=+3=>d=3

MOD-XII

6
22, If y=Z:l<cosf1 {%coskx—%sinkx},

k=1

dy .
then — at x = 01is__
dx
o 3 4 .
afg  y=) kcos™ {gcoskx —gsmkx} ,
k=1

dy

W x = 0 T —= & HH ® -
dx

Official Ans. by NTA (91)

Put cosoc—i sinoc—i 0<0c<E
4 5’ 5 2

3 4 .
N —coskx ——sinkx
ow 5 5

= cos o . cos kx — sin a . sin kx

= cos(o + kx)

As we have to find derivate at x = 0
We have cos! (cos(a + kx))

= (o + kx)

= y=) (a+kx)

k=1

dy
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23.

N

Let the position vectors of points 'A' and 'B' be
i+ 3 +k and 2i+ j +3k, respectively. A point

'P' divides the line segment AB internally in the
ratio A : 1 (A > 0). If O is the origin and
OB-OP-3|OAxOP[’=6, then A is equal
to .

ar fagst A % feufa
WA B 1+ j+k T 20 +]+3k 81T fog
P, T@M@UE AB ! 3T=<i: 3TqUd A : 1 (A > 0) H
famfsa wwar 21 afs O qa fag & qen

qem ‘B’

OB-OP-3|OAxOP[’=6 & @ A SRR T -

Official Ans. by NTA (0.8)

A 1
[ @ ®

AAA AA A
A(i+j+k) B(2i +j + 3k)

Using section formula we get
a:’:z}\.+li+}\.+1fj+37\,+1f(
A+l A+17 A+

AN+2+A+1+9A+3
A+1

Now @@:

B 141 +6
S|
i j k
1 1
2A+1 3A+1
A+1 A+1
20 +14 A 2 A
= i+ j+ k
A+1 A+1T A+1
b (A AT+
(A+1)°
_6M+1
T (A+1)?

2
14k+6_3x(6k +1)=6
A+1 (A+1)
= 10A2-8A =0

=

8
= _20.8
= A =0, 0

=i =0.8

BINOMIAL THEOREM-XI

24.

n
For a positive integer n, (1 +;j is expanded

in increasing powers of x. If three consecutive
coefficients in this expansion are in the ratio,

2 :5:12, then n is equal to

T o4 Ul n & forg, (1+§] 1 X T S =l

g foran T 1 9 39 wHR A o SHEETd TR

T STIU, 2:5: 12%, A n SR ¥ -
Official Ans. by NTA (118)
nC, , :"C, : "C,, = 2:5:12
"c, 2

Now "C, ~
= Tr=2n+ 2

"C, 5

c. 12
= 17r=5n-12
On solving (1) & (2)

=n=118

D.I.-XII

25.

Let [t] denote the greatest integer less than or

equal to t. Then the value of j12| 2x —[3x]|dx

18

g [t] HewH qurieh < t ¥, @ I12|2x—[3x]|dx 1

T SR ¥ -

Official Ans. by NTA (1.0)

3<3x<6

Take cases when 3 < 3x < 4, 4 < 3x < 5,
5<3x<6;

2
Now [[2x~[3x]|dx
1

4/3 5/3 2
_ f(3—2x)dx+j(4—2x)dx+j(5—2x)dx

5/3



