10. Let 1,2,3,... be an arithmetic progression with T = 7 and common difference 8.
Let 1,2, 3,... be such that T = 3 and +1 - "="for > 1. Then, which of the following
is/are TRUE ?

(A) 720 = 1604

(B) & £=10510

(C) T30 =3454
(D) §_ 135610
Ans. (B,C)
Sol. al=7,d=8
T...-Tn=an"n?3]
Sn=T1+T2+T3+ _ Fn-1 +Tn
Sn=  TL+T2+ 13+ .+T , +Tn

on subtraction

Tn=TI1+al +a2 +.... +"a
Tn=3+(n-1)“4n-1)
T= 4n°-5n+4

4 Tk=44n7- 53n+4n
k=1

T20 = 1504
T30 = 3454

§0Tk=35615

k=1

30
aTk=10510

k=1




Sol. T = kA+t(-i ’])l-p (-I 'k-l’-\)
n=i"+] " +k"
Px+y+z=1

Q(10,15,20) and S(a,b, g

a-10 _B-15_y-20_ 20+15+20-1%
1 1 1 € 1+1+1 5

_ .88
=3

PeC-58 _ 43 _ 280
D(G,B,Yig 3,7 ,'?g
b A,B,C are correct options
13. Consider the parabola -22=40  Let be the focus of the parabola. A pair of tangents drawn to the
parabola from the pOill'natlnd 2 respec:Ti\(/glz{/ g&(r:?leteﬁ;P el' El)s %gr(ggnzgicl':uaﬁ(rj t26 Ifeefn%aél?snggp%(ggitglﬁgrﬂtlg

lines

2. Then, which of the following is/are TRUE ?

(A) SQI1 =2 (B) Q1Q2= E0
D)SQ2=1 2

(C)PQ1 =3
Ans. (B,C,D)
Sol. Let equation of tangent with slope ‘m’ be

?\(A"M
P
(2,1
N\ 15(1,0)
1 P
(1,-2

T:y=mx+i
m

T : passes through (-2, 1) so
1

1=-2m+ —
m

1




1
b =-1 - —
m orm >

2a0
Points are given by Q o
So, one point will be (1, -2) & (4, 4)
Let P1(4, 4) & P2(1, -2)

P1S:4x-3y-4=0

P2S:x-1=0
po1= 4D 34|
5
SP=+10 ;PQ2=3;501=1=5Q2
12Q
< 1Q%. \/7_ ~ "3"1 (comparing Areas)
28 2 @
p Q1Q2—— —i
Jio s
. . e pu . .
14. Let| |denote the determinant of a square matrix .Letg: é(),?;l —  be the function defined by
e 2u
=] 1 R
xep 0;_
o(@ =F@ T+ 5
where
+ B e
sinp cos?{SI o tan?I *®
) e 49 4 ¢
| 1 sinq 1 . ol B
flQ= 5 -sinq 1 sing+sin ® PO -cosg loge — 3
g0 Sy 8% 4o ) &pol
coteq+ 8— (o]
e T+ tan P
4¢ g4¢

huetcpion @kbea quadratic polynomial whose roots are the maximum and minimum values of the

), and p2)=2- V2. Then, which of the following is/are TRUE ?

+< ..
(A) ie_ziz 0 (B) 3‘31+3&/§9>0
Py X 4 o
a5\2- 10 ®5-/20
C .0 D £<0
Orcca 4t Drpe— 3
Ans. (A,C)
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Sol.

sin P cos?I+ 9_ tan QCECE
1 sing 1 40 4¢
0
£(9) =1 sinq 1 sinq| +|sin * _p . CosE log, %e——c
2 . &4- 47 2 ep
-1 -sin 1 N "
cot%q —Qp log, — tanp
. 40 4
e
®e po 0
0 - sin Rﬁi tan chq—}
2 sing 1 ) gq- .
f(q) =-é b 1 sinq| +| sin & q;g 0 log, geﬁ—é:
-sin g 1 . 5 &
- tanqﬁI ® . log %Q 0
& 49 ¢

f(q) = (1 + sin2q) + 0 (skew symmetric)

g(@=yJf(@-1+ /fc; q% t

= [sing| + |cosq for §0 2“
g(afég 1 2u0
Again let P(x) =k (x- v2)(x-1)
2- 2 =k(22)( 21y
P k=1 (P(2)=2-+2given)
\ P(x)=(xR)(x1)

®3+ 0
\/2 + < Ocorrect

for option (A) P

ae +3 2 0
+ < Oincorrect

option (B Pg

&j/2 -106
option (C P§ V2 -l 5> Ocorrect

®5- 0
2, + > Oincorrect

option (D) Pé;

th AUGUST, 2022
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SECTION-3 : (Maximum Marks : 12)
This section contains FOUR (04) Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists : List-I and List-II.
List-I has Four entries (I), (II), (IIT) and (IV) and List-II has Five entries (P), (Q), (R), (S) and
(D).
FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY
ONE of these four options satisfies the condition asked in the Multiple Choice Question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 ONLY if the option corresponding to the correct combination is chosen;
Zero Mar ks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

15. Consider the following lists:

List-1 List-I1
I ¢ 2p 2pu : v
(D ;( 8 —-3—e3—u cos x+s1nx=lf\; (P) has two elements
u
I ¢
~ .5p 5pu U
n | i e'es—p,—p’:\/gtan 3x=1g Q) has three elements
.~ 1873
ixI e
| ; -
A 6P 6pU iV
I | . e'éLp,—p,QCOS(ZX):\/g (R) has four elements
| 5 SH lé
T
tea 7P 7PU U
av) | ixIé- —p,—p,: sin x- cosx =1y | (S) has five elements
i e 4 4H
(T) has six elements

The correct option is:

(A) (D = (P); (D) — (S); (1) = (P); AV)= (S)
(B) () — (P); D) — (P); A1) » (T); AV) = (R)
(© D) - (Q); D) — (P); dI) = (T); AV)= (S)
D) M — (Q); AD) — (S); I » (P); AV) = (R)

Ans. (B)
\ R l\J .
Sol. (I) ix 2 ,—z—pl;l:pos x+sinx =1U
l 340 %

cosx +sinx=1
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p Lcosx"‘isinx:—
LN R
& po P
ID COS x — COS—
E+=40 4
bx- _P=2npz P :niz
4 4

b x =2np;X=2np+ g niz

I)XI {Q)}gwen range has two solutions

(IT)i

~ e-5p5pu u
ixI é_p p f 3tan3x =Y
7 b ;
3tan3x=1 P tan3x= — b 3x=np+ —
V3 f P <

b x=(6n+1) p ‘niz

bxi {—p—lg-p}en range has two solutions
(IID)i

"

Ié 6p6u
ix — U: 2cos(2x) = f
: 2 s 5 (2x) = b
2C0S2X = \/§
P cos2x= \/g p
—2 =CO0S &

b2x:2npd_E_ iniz

n

Px=npt p ;nlZ

xI+{£2p+ £ ,pt 12}

Six solutions in given range

IV)i iTé
(IV)i |I§ &- E 77[311 sinx-osg=y 1
u

7 4
cosx —sinx =-1

Dcosg){a?- EO —143I=p
° V2, iz

3p’
4

P
bx+ Z=2npt
2 pPx

P x= 2np+ Eorx 2np-p;niz

bxg{z ,P,-p; four solutions in given range
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17. Let , V,X be nonzero real numbers that are, respectively, the 10

, 100 and 1000

harmonic progression. Consider the system of linear equations ho Mo he
l=0+0+O
1w + 10Q + 1000 0 = &
O0=VR0+X0+ VY
List-1 List-II
I
M 1f 4 =10, then the system of linear 10 1
r P) | x=0y =9-,z=- Py as a solution
equations has
(D If % 1100, then the system of linear 10 1
Q) | x =E’ y =-9,z2=0 as asolution
equations has
(D 1f 2 110, then the system of linear
d (R) | infinitely many solutions
equations has
IV
) it 2= 10, then the system of linear
q (S) | no solution
equations has
(T) | at least one solution

The correct option is:
(A) (M) — (T); dD = (R); AID = (S); (IV) = (T)
(B) M) = (Q); (ID) — (S); () = (S); IV) = (R)
© D - (Q); dD) » (R); D= (P); (IV) = (R)
(D) (D = (T); D) — (S); D) = (P); AV) = (T)

Ans. (B)

Sol. f 4 =10PA=DPDx=Dy=Dz=0

r

So, there are infinitely many solutions
Look of infinitely many solutions can be given as

XxX+y+z=1

& 10x + 100y + 1000z = 0 b

x + 10y + 100z =0

terms of a

17



Letz=1

thenx+y=1-1

and x + 10y =-1001

px=Yii01; y="1-1m
9 9

°et0 -1 |6+

ie., (X,y,z) +101, E -11,

Qggl_() 1 0 Vahd forl =0

Q

E 30 31 not valid for any L .

Q-

M°® QRT

an 1t 22100, then Dy 1 ¢
T

So no solution

I ® (S)

am 1f 21 10, then Dz ! 0 s0, no solution
q

I ® (S)

av)If 2=10P Dz=0P Dx=Dy=0
q

so infinitely many solution

Iv) ® Q,R, T

18




18. Consider the ellipse
X_2 + y_2 = 1
4 3
LetH(,2> ,0),0< beapoint. A straight line drawn through 3 parallel to thes- axis crosses the
ellipse and its auxiliary circle at points & and o respectively, in the first quadrant. The tangent to the

ellipse at the point B intersects the positivec-axis at a point .o. Suppose the straight line joining ¢

and the origin makes an angle f with the positive,-axis .

List-1 List-II
Y
If f =— then the area of the _
@ 4 P) (\/3—r)
triangle 03 is 8
Iff P= , then the area of the
(D) 3 Q|1
triangle 03 is
Iff P= , then the area of the 3
(I1I) 6 R) |
triangle o032 is
Iff p:1_2 , then the area of the 1
v S) | —
(Iv) AN
triangle is o023
33
iy

The correct option is: (A) (I) —

(R); dI) — (S); (D) (B) () == (Q); AV) = (P)
(R); (II) — (T); (11D = (5); AV) = (P)
(©) () = (Q); D) — (T); AID) = (S); IV) - (P)
(D) @) — (Q); A — (S); () = (Q); AV) = (P)
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Ans. (C)

Sol. Let F(2cosf, 2sinf)

& E(2cosf, /3sinf)

EG : Bcosf+ ginf=1
3

& 2
gco_f_ O anda = 2cosf

ar(DFGH) =% HG x FH

1 ..
= Jzéeecgq ZCosf% "2sin f

f(f) = 2tanfsin2 f

P
\ (@ 82[ ) (1) ®ha_ 3\3

&3 2

av) g p 2(2\/')

\ (D® (Q:D® (T); A ® (S);AV)® (P)

20

MY

F (2 cos,2sinf)

(10N /

|
7 2
18 =, P81




