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Ans.

SECTION - 1
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 43 If ONLY the correct option is chosen;

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

521118 Circle

Consider a triangle A whose two sides lie on the x-axis and the line x+y+1=0. If the orthocenter
of Ais (1,1), then the equation of the circle passing through the vertices of the triangle A is

(A)x2+y2-3x+y=0 BYx2+y2+x+3y=0
(CO)x2+y2+2y-1=0 D)x2+y?+x+y=0
A U RSt @ Q1 oI x-3eT 1 N x+y+1=0 W Rerd 2| It A &1 d=a= (1,1) B 99 e &
oIST & IO dTel 9T BT FHIBRT 2 |
(A)x2+y?2-3x+y=0 (BYx2+y2+x+3y=0
(C)x2+y?>+2y-1=0 D) x>+ y?+x+y=0
B
C
M
x(1, 1)
A
A(0, 0) N B(-1, 0)
lec : Xx+y=1= Lam L Lac
Lam:y-x=0
= A(0,0) & B : (-1,0)
Len L Las

Len: x=1 = c: (1,-2)

Now centroid of A is C1 : (O, -%)

0, -%) (-1, -3y gr= J1O
2 2 4

2 2 2
Equation of circle is (x + %) + (y + EJ = {@J

S:x2+y?2+x+3y=0
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521139 Area under curve

2. The area of the region {(x,y):Osxs%, 0<y<1, x=3y, x+y22}is
11 35 37 13
A)== B)== c)== D)==
( )32 ( )96 ( )96 ( )32

11 37 13
(A) 35 (B) 5z O35 (0)35

Ans. A

Area = A1 + A2

NO NMNW
Nw oOoON|R
=
-

N| =

ALl o1 3)_4(3_3_91) 13(, 9
2| 2 4 2 4 4'2) 24" a

Aot ) (2.9),13(1
2 4) \8 8) 2|4\ 4
1 3 8+3 11
A==+—= ==
4 32 32 32
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521121 Probability

3. Consider three sets E1 ={1,2,3}, F1={1,3,4} and G: ={2,3,4,5}. Two elements are chosen at
random, without replacement, from the set Ei, and let Si denote the set of these chosen
elements. Let E> = Ei— Si1 and Fo= F, US,. Now two elements are chosen at random, without
replacement, from the set F2 and let Sz denote the set of these chosen elements.

Let Go= G, US, . Finally, two elements are chosen at random, without replacement, from the set
G2 and let Ss denote the set of these chosen elements.
Let Es=E, US,. Given that Ei= Es, let p be the conditional probability of the event S: ={1,2}.
Then the value of p is

1 3 1 2
A)= B)= (o) p= D)=
( )5 ( )5 ( )2 ( )5
A1 A wgeed E, ={1,2,3}, F={1,3,4} @1 G, ={2,3,4,5} €| <1 srayai Wgway E, ¥ @91 wfoRenud &
rgesdl =g fby S € T #1 S, g =AM 3qgdl & wHeerd Bl frefia @y g " E,= B S| e
F,= 9@ @ sfqud wg=ad F, ¥ a1 gferenos & drgzodl =afid by S € dor a1 S, 59 =i sfaual &
Hgead Bl (HiUd a1 € | 7 G,= 3fic:, a1 Jfqdd qqead G, ¥ A1 ufeRerud & argeodr =waiid fby S
& T AT S, 37 A oagdl & wgedd P Frwiud @xar & | A+ E= fear 8 % Ej= B, @ p ge
S, ={1,2} @ wftdarerd wRiddT & | T@ p HT 9 ©

1 3 1 2
A)= B)= (o) p= D)=
( )5 ( )5 ( )2 ( )5

Ans. A
o P(S,n(E, =E,)) _P(Byp)

P(E, =E) P(B)
P(B)=P(B,,)+ P(B,5)+P(B,5)
) ) 0
Ifi1.2 If1.3 If2.3
chosen chosen chosen
atstart atstart atstart
1 1x°C, 1
PB,, ==x Lx —
1,2 3 3C2 E
P(Bas) = 1 °C, x1 1 N 1x3C, LA
' 3 ‘C, *C, *C, °C,
P(B,.) 1
PB 5
521126 Complex No.
4. Let 01,02,...,010 be positive valued angles (in radian) such that

01+ 02 +--+010 =27. Define the complex numbers z, =e*,z, =z _,e"%

for k=2,3,...,,10, where i = y-1. Consider the statements P and Q given below:
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Ans.

P: |z2 —zl|+|z3 —zz|+....+|z10 —29| +|z1 —210| <2n

. 2 2 2 2 2 2 2 2
Q:[Z -2|+ |25 -ZB|+...+[2h, — 23| + |2 ~ 20| < 4m

Then,
(A) Pis TRUE and Q is FALSE (B) Qis TRUE and P IS FALSE
(C) Both P and Q are TRUE (D) Both P and Q are FALSE

wemslt  wr uRuifa @I, Siet 9 T W P P dwr Q W fuR @i
Pilz, = z,|+|zs — 2|+ oo+ |20 = 25| + |2, = 21| < 21

. |52 2 2 2 2 2 2 2
Q: |z2 —zl|+|z3 —22|+....+|z10 —29|+|z1 —210| <4n

Then,

(A) P& & T Q TToid & (B) Q &I & T P i &
(C) P T2 Q 1 W&l ® (D) P @ Q 3H1 Taid ©
C

Zk = Zx-1, e

Z,., — Z| = side of polygen’s

P=|z2-zi| + |z3 - 22| + ..... + |z1 -Z10|
P = Sum of sides of polygen
P < pemeter of cirumtance

=
0 |z§—zf|+|z§—z§|+ ........ +|zf—zfo|

z,+2 z,+2 z, +2
0: [z, —zl|| 232 il +z, 22|| 332 iy |z, —210|| 1321°|
0<2(z, —z,|+]z5 — 2, +oeenin +[2, = 2,])
06<2.2n
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Section - 2

This section contains THREE (03) question stems.
There are TWO (02) questions corresponding to each question stem.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.
If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.
o Answer to each question will be evaluated according to the following marking scheme:

Full Marks  : +2 If ONLY the correct numerical value is entered at the designated place;

Zero Marks : 0 In all other cases.

Question Stem for Question Nos. 5 and 6
Question Stem
Three numbers are chosen at random, one after another with replacement, from the set
S ={1,2,3,...,100}. Let p1 be the probability that the maximum of chosen numbers is at least 81 and p2
be the probability that the minimum of chosen numbers is at most 40.

UT W& 59T 6% AU s

ey S ={1,2,3,...,100} ¥ {HF G Argeedl U & 9IC TP R |fed TG I S 8 | A p, JAena
T GT PH W BH 8L EM DI UTeball & AT P, ATH DA AT 3fere A 31fdrd 40 B Db WA € | q9@

521141 Probability

5. The value of %pl is

625

— Py T =
Ans. 76.25
521142 Probability
6. The value of %pz is .

Ep2 BT A gl

4

Ans. 24.5

Pi=------mmmmmmem- at least 81

Pi=1-(<81)

- 80 Y 1 4) _ 125-64 _ 61
100 5 125 125
P> = at most 40 is minimum chosen number
3 3
Py= 1 - [60) -1 - (EJ _ 125—27= 98

100 5 125 125
625_Pl _ 625 61 _61_,. ..
4 4 125 4
125 , 125 98 _, .

4 "2 4 125
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Question Stem for Question Nos. 7 and 8
Question Stem
Let a, B and y be real numbers such that the system of linear equations
X+2y +3z=aqa
4x + 5y + 62 =
X+ 8y +9z=vy-1
is consistent. Let |M| represent the determinant of the matrix
o 2 v
M=|Bg 10
-1 01
Let P be the plane containing all those (a,,) for which the above system of linear equations is
consistent, and D be the square of the distance of the point (0,1,0) from the plane P.
e W@ 7 9 8 & Y W7
AT o, B 9y IRAMAD G ST9(h RIPH FHIH B
X+ 2y +3z=aqa
4x + 5y + 62 =
7X+ 8y +9z=y-1
JEATT B | 7 M| T 3egE & ARPE @ efid wear 8

a 2
M=|pg 1

-1 0
AET P39 9491 (0,B,y) &1 T © e foy SIRiad YRass wfiaxvr fFerr gEid & aen D |9ada P9 a5 (0,1,0) @1 O
&1 9 B

O =

521386 DETERMINANT
7. The value of |M|is ____.
IM| &TAF R
Ans. 1
12 3
A=4 5 6/=0
7 8 9

= System of equation has ‘o’ solution.

a 2 3
A= B 5 6/=0
y-1 8 9

30+ 6B-3(y-1)=0
—a+2p-y+1=0
0=2B+ 7 =1 (1)
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1 o 3
A,=14 B 6/=0

7 y-1 9
-a(36 -42) + B (9 -21) - (y-1)(6-12) =0
6a =128 -6(y - 1) =0

a-2+y=1 ... (2)
1 2 «
A, =45 B [=0
7 8 y-1
a(=3) B (-6) + (y-1)(-3) = 0
o-2B+y=1 s (3)
M|
=a -2(B) +v(1)
=a-2B+vy
=1
521392
8. D& AM___ T
Ans. 1.5

(o, B, v) lie on plane
X -2y + z = 1 hence its distance
from (0, 1, 0) is

2-1 3
_‘\/1+4+1 6
p2-2-3_15

6 2

Question Stem for Question Nos. 9 and 10
Question Stem
Consider the lines L1 and L2 defined by

L, :x\2 +y-1=0and L, X2 -y+1=0
For a fixed constant A, let C be the locus of a point P such that the product of the distance of P from L:
and the distance of P from Lz is 12. The line y=2x+1 meets C at two points R and S, where the distance

between R and S is+/270 .
Let the perpendicular bisector of RS meet C at two distinct points R" and S’. Let D be the square of the
distance between R’ and S'.

U W& 9910 3 foy =<
HET @ L, gL, Loix2+y-1=0dL,:x\y2-y+1=0 gr uRuifia 2|
Tep ¥ 3R A @ oy, AT C o fdwguer & Siafd P&l L, & X @2 P &l L, 9 g1 &l qUMBa A2 & | Xl
y=2x+1,Cq < figalil R den S wR ferch 8, o R9S & #ea g 270 2|
AT RS &1 o Ffgwreid C ¥ a1 1 figaii R’ 9 S R a8 | AT R'a S’ & #ed 0 &7 a7 D 2 |
[JEE 2021]
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522138 Straight Line
9. The value of A% is

A2 BT 9149 =

Ans. 9
di.dz = A2 Let P : (h, k)

W2 +k-1flhv2 -k +1| .,
B3 B
|\/§x+y—1||\/§x—y+1|=3k2 ......... (1)

Now solve this with y = 2x + 1 to
LetR&S

|x\/§+2x+1—1||x\/§—2x—1+1|:3%2

2|x* =3

3
X1=\/;7\, >y1= \/67\.'*‘ 1

3

x2=—\/;x Sy, =1- 61
R: [gx,\/&u],s: (—?m-d@x)
(X1 =x2)? + (y1-y2)? = 270
R (Jéx)z . (2J€x)2 =270

6M2 +240%2 =2>0

22 270
30
>
522146 Straight Line
10. The value of D is
D &1 44 =
Ans. 77.14

L bisector of RS

X, +X, Y, +Y
T= 1 2, 1 2
S
Here x1+ x2 =0
T =(0,1).
Equation of
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Rlsl n (y _1) = - %(X —0) 3X+2y=2

R’(a1,b) S (az,b2)
D= (ai-az2)? + (b1 —b2)? =5 (b1 - b2)?
Solve x + 2y = 2 and |2x? -(y -1)?| =32

7
PR R A (1Y
V7 7 17

2 2
D= 5 Zﬁ :5><4><3?» :5><4x27:77.14
7 7 7
Section - 3
° This section contains SIX (06) questions.

° Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is (are) correct answer(s).

o For each question, choose the option(s) corresponding to (all) the correct answer(s).
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If only (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are
chosen, both of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and
it is a correct option;
Zero Marks : 0 If unanswered;
Negative Marks : —2 In all other cases.
° For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to

correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get —2 marks.
522171 Matrix
11. For any 3 x 3 matrix M, let |M| denote the determinant of M. Let

1 2 3 100 1 3 2
E=|2 3 4|, P=|0 0 1|land F=|8 18 13
8 13 18 010 2 4 3
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If Q is a nonsingular matrix of order 3 x 3, then which of the following statements is (are)

TRUE?
100
(A)F=PEPandP2= {0 1 0
00 1

(B) IEQ + PFQ'| = |[EQ| + |PFQ?|
(C) I(EF)*| > |EF|?
(D) Sum of the diagonal entries of P! EP + F is equal to the sum of diagonal entries of E = P-'FP

feft 3 x 3amee M & forg, AT M|,M & IRFG &1 Fefia sw=ar € | w9

1 2 3 1 00 1 3 2
E=|2 3 4|,P=|0 0 1|and F=|8 18 13
8 13 18 010 2 4 3
g Q dIfe 3 x 3% Uh oA B, d9 1 H & Pivar /e I 8/ &?
1 00
(A)F=PEP@P2= |0 1 0
0 01

(B) [EQ + PFQ!| = [EQ| + |PFQ!|

(C) I(EF)?| > |EF|?

(D) PEP+F @& fawmol srqual &1 anmhel E=PFP & fawol srqual & Ahd & axIeR ©
Ans. AB,D

1 001 2 3)1 00
PEP=]10 0 1||2 3 4|0 0 1
01 0)(8 13 18){0 1 O

1 2 31 0 1 3 2
=|8 13 18| 0 1|=|8 18 13
2 3 40 0 2 4 3

10
P2= |0 0
01 0)\0

(B) |[EQ + PFQ!|=|EQ| + |[PFQ™|
|E| = 0and |F| = 0and |Q| #0
PIIF| _

|EQI=|ElIQ] = 0,|PFQ'1I=W—0

= O
o =

_ O O = O O
o

T=EQ + PFQ!
TQ = EQ? + PF = EQ? + P?EP = EQ? + EP = E(Q? + P)
ITQl = IE(Q*> + P)I= |TIIQI= |EI|Q*+P|=0= |T|=0 (as|Q| #0)

(C)  I(EF)’| > |EF|?
Here 0 > O(false)
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(D)

as P2=I = P! = P so P"'FP = PFP = PPEPP = E
SoE + PFP = E + E = 2E

P'EP + F = PEP + F = 2 PEP

Tr (2PEP) = 2Tr(PEP)= 2Tr(EPP) = 2Tr(E)

522175 Monotonocity

12,

Ans.

Let f:R — R be defined by

x> -3x-6
X° +2X + 4
Then which of the following statements is (are) TRUE?
(A) f is decreasing in the interval (-2, -1)

(B) fis increasing in the interval (1, 2)

(C) fis onto

f(x) =

(D) Range of fis [—%,2}

T f R — R 9 R uRufa &
X2 -3x-6

f(x)= 2 —2X=0

) X2 +2x+4

g = B AT/ B U WEl g /8
(A) f, Tt (=2, 1) & g9 &

(B) f, 3reRTer (1, 2) # @i 2

(C) f 3eBTe® ©

(D) f 1 TR [-%,2}%

[JEE 2021]

A,B

/|
o2

dy (X +2x+4)(2x-3)-(x* -3x-6)(2x+2)
dx (x2+2x+4)2
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_ [2x3 + 4% +8x - 3x? —6x—12]—[2x3 —6X2 — 12X + 2X? —6x—12:|
[XZ +2X+4]2

5x? + 20x
(x2 +2X + 4)2

+ - |+

-4 0

Increasing in (-0, —4]U[0, »)

Decreasing in [-4,0]

Range = x%y + 2xy + 4y = x2- 3x -6

= x(y-1)+xQRy +3)+4y+6=0
Casel - y=# 1,D=>0

(2y + 3)2-4(y -1) (4y + 6) =0

= (4y?> + 9 + 12) - 4 [4y? + 2y -6] >0

= -12y? +4y + 33> 0

= 12y%2 -4y - 33 <0

= (6by -11)(2y +3) <0

3 11
vel-2.2-n
Case-II — y=1
X2+ 2Xx +4 = x> -3x -6

= 5x =-10
x=-2 from case -1 and case - II

Ans. ye[ 3 11}

2’6
522252 Probability
13. Let E, F and G be three events having probabilities
1 1 1 1
P(E) = =,P(F) = = and P(G) = =, and let (ENFNG)= —.
()8()6 ()4 (ﬂﬂ)10
For any event H, if H® denotes its complement, then which of the following statements is (are)
TRUE?

(A) PEENFNG) < (B)P(EmFmG)s%

1
4
13 cAEC AR « D
() P(EﬂFﬂG)Sﬂ (D)P(E°NF ﬂG)S12
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Ans.

71 E, F 9 G 81 wett & Rred siiidars P(E) = %,P(F): é H@JTP(G)=% 9 P(E NFNG)= %.

ey ger H o forg, aft He s9a e &1 ofid a=ar 8, 99 7/ # & o1/ s &F 981 8 /82

oy L c 1
(A) PEENFNG) < 5 (B)P(ENFNG) <
(C) P(ENFNG) < => (D)P(E*NF N G) < -
~ 24 S 12
A,B,C
_ 1 =1 -1 -1
P(6) = B P(F) = g P(C1) 7 P (EmFmG)—lo
(A)  PENFNG)= ~{P(ENF)<P(E)}
< P(E) - P (G)
<11
8 10
<L
40
(B) P(E°nFNG) ~{P(EnF)<P(E)}
< P(F)- P(G)
<1 1
6 10
(10-6_4
60 60
<L
15
(C) P (EUFUG)<P(E)+P(F) + P(G)
< l+l+l
8 6 4
. 15+20+30 _ 65 _13
B 120 120 24
(D) P(EENFnG)=1-P(EUFUG)
-1-13
24
> 11
24

522263 Matrix
14,

For any 3 x 3 matrix M, let |M| denote the determinant of M. Let I be the 3 x 3 identity matrix.
Let E and F be two 3 x 3 matrices such that (I - EF) is invertible. If G = (I - EF)~!, then which
of the following statements is (are) TRUE?

(A) |FE| = |1 - FE||FGE| (B) (I - FE) (I + FGE) = I

(C) EFG = GEF (D)(I-FE)(I-FGE) =1

freft 3 x 3amege M @ forg [M|,M & ARfTe &1 fSid &=t | AT 1, 3 X 3 oA Sg 2| AMTEd F o

3 x 33Meg 2 wafd (I - EF) ufaaria g1 afs G=(1-EF)L, 99 1 § & I/ S99 S |al 8 /8°

(A) |FE| = |I - FE||FGE]| (B) (I-FE)(I+FGE) =1

(C) EFG = GEF (D) (I - FE) (I - FGE) =1
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Ans. A,B,C

G=(I-EF)?

G = (I -EF)

GG =G - GEF

I=G-GEF

Also I = G -EFG

= GEF = EFG —

(B) (I-FE)(I + FGE) =1 - FE + FGE - FEFGE
=1-FE + FGE -F(G - I)E
=1-FE + FGE -FGE + FE

(D) |[FE| = |I - FE| |FGE]|
Now (I - FE) (FGE)
FGE - FEFGE
= FGE - FGEFE
= FGE - F(G - I)E
= FGE - FGE + FE
= FE
= |I - FE||FGE|= |FE|
If B is correct then D is not correct.

522274 Inverse Trigonometric Functions
15. For any positive integer n, let Sn: (0, ») — R be defined by
n 2
Sn(X) = zCot‘l (wj,
k=1

where for any xeRr, cot! (x) (0, n) and tan‘l(x)e(—g,gj. Then which of the following

statements is (are) TRUE?

1+11x2
A)S =T tant| =2
(A)S10() p~en ( 10x

(B) Inim cot(S, (x)) = x,forallx >0

],forallx>0

(C) The equation S3(x) = %has a root in (0, =)

(D) tan (Sn(x)) < % ,foralln>1and x >0
i e guifes n & forg, AT
Sn: (0, ©) >R
S.(x) = Zn:cot‘l(
k=1

gRT gRwIfE & et fll R @ forg cot (x) e(0, ) den

tan—l(x)e(—g,gj. q9 9 § 9 AT/ B B 9 B /87

1+k(k+1)x?
X 4
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n L(1+11x2
(A) 9 x > 0 & forg Slo(x):z—tan ( Tox j
(B) @Y x > 0 & fory, lim cot(S,(x)) = x
(C)WS3(X)=%W@H§T(O,w)ﬁ%\'
(D)tan(sn(x))s%,w N> 17T x > 0 @ R

Ans. A,B

-\ 1 X
Sn) = 2 tan L+(kx)(k+1)x}

3t [1 Sk(li))(ili);x}

M-

[tan‘1 ((k+1)x)-tan™ (kx)]

=~
1]

1
= [tan‘1 2x —tan! x} + [tan‘1 3x —tan ZX} + [tan‘1 4x —tan! 3x] ot [tan‘1 (n+1)x -tan™ nx}

Sn(x) = tan!(n+1)x — tan~'x
Now, Sio(x) = tan!x(11x) - tan~ix

10x }

1+11x°

T _1( 10X j
= — —cot
2 1+11x°

2
_ E—tan‘1(1+llx

=tan‘{

Tox ] (x > 0)

(b)  limcot[sin(x)] = Iimcot(tan{wﬂ

n—»o N—o 1+ (n + 1) X.X

imeot {t (&ﬂ

N—w nXx

2
Iim1+(n+1)x

) = X

Sn(x) = tan™'(n + 1)x - tan"x
S3(x) = tan'}(4x) - tan'!x

= tan! szxz} = % (given)
3x _
1+ 4x?

=1+ 4x? = 3x
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24x2-3x+1=0
D=9-16<0
No real roots

1
d tan(S <=
(d) (Sh(¥) =35
nx nx
tan|tan™ =
{ (1+(n+1)xzﬂ 1+(n+1)x?
lim— "X = 1
e le(n+1)x® X
522286 Complex Number
16. For any complex humber w = c + id, let arg(w)e(-=n, =], where i = J-1. Let « and B be real
numbers such that for all complex numbers z = x + iy satisfying arg(zig] =%, the ordered
pair (X, y) lies on the circle
x> +y>+5x-3y+4=0
Then which of the following statements is (are) TRUE ?
(A)a =-1 (B) ap = 4 (C) ap = -4 (D)p=4
fosdl affst d=@m w = ¢ + id @ forg /T
arg(w)e(-n, n], STEl i =v—1. AT o T p ARG G & Safe af) Afes SRl z = X + iy @ oY
arg[iigj=£ B AJE AT B, HAT JH (X, Y) TI X2+ y2 + 5x - 3y + 4 = 0 R Rerd 8| 9 7 4
I BIET /B BT FE 8 /82
(A)a=-1 (B) ap = 4 (C) op = -4 (D)p=4
Ans. B,D

S:x?2y?2+5x-3y+4=0
-5 3 25 9 3
C:|—=,2| R= [=+>2-4=-—=—"
[2 2} Va2 12

Z-(-a) n/4 Z-(-B)

</

B A
(_BI 0) (—(1, 0)
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=>A:(-1,0)&B:(-4,0)
a=1,&pB =4
Alternate:

LetZ =x+iy

tant| Y |_tant| L |=Z
[ X+a X+B|] 4

y Y
tan X+a X+P _x
P
T ko) (x )
y(B-a)
(x+a)(x+B) _
(x+0a)(x+B)+Yy?
(x+a)(x+B)

y(B—oc)= X2 +(a + B)X + af + y?
>x2+y>+ (a+ B)X-(B-a)y + ap=0

N

PSRN TR
a=1
B= 4
SECTION 4
) This section contains THREE (03) questions.
° The answer to each question is a NON-NEGATIVE INTEGER.
° For each question, enter the correct integer corresponding to the answer using the mouse and
the on-screen virtual numeric keypad in the place designated to enter the answer.
o Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0 In all other cases.
522289 Quadratic Equation
17. For x R, the number of real roots of the equation 3x> - 4|x> - 1| + x-1=0
is___
X eR @& fou, ddiaRor 32 —4[x2 — 1|+ X — 1 =0 & ar<ifds ol & G 5 __.
Ans. 4

3x2 -4|x? -1 +x-1=0

32+ x -1 =4 |x2-1|
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x?>1=23x2+x-1=4x2-4

< = 1+\/1_3
2
X2-x-3=
X:ﬁ
2
= 3x2+x-1=4-4x2
3 -1+4141
14
= -1-141
14
7x2+x-5=0
32+ x -1 =4 |x2 -1]
Alternate method
4|x>-1]
(0, 4)
3x°+ o +1
(-1,0) ~—=%0,-1) (10
c1-13y
33+ x-1=0  © 12
522293 Solution of Triangle
. cotA +cotC.,
18. In a triangle ABC, let AB = \/23 , BC = 3 and CA = 4. Then the value of ———————is .
cotB
T et ABC # AB =23, BC = 3 72 CA = 4 09 % AR
Ans. 2
AB = c = 23
BC=a=3
CA=b=4
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b? +c® - a2
2bcKa
c?+a?-b?
2cakb
a?+b%-c2
2abkc

cot A +cotC
cotB

b2 +c? -a?+a’ +b? -2
c?+a’ -b?
2.16

23 +9-16

32

_— = 2

16

522298 Vector

19. Let u,v and w, be vectors in three-dimensional space, where U and Vv are unit vectors which

cotA =

cotB =

cotC =

are not perpendicular to each other and u.w=1, v.w=1, w.w=4
If the volume of the parallelopiped, whose adjacent sides are represented by the vectors

u,vandw, is 2 then the value of ‘3G+SV‘ is

aer g,va o w Bfm § afew € WEl 0 o9 v oseE Wy 8 O Ub W @ owaq e 8 del
uw=1 v.w=1, w.w=4 I FHRR Yehad TFd! R~ oy dfeer u,vd w, gRT Frefid & i

g, Bl g V2 8, a9 ‘3G+SV‘ HIAE_ B
Ans. 7

G.0=1, G.w=1, [@=2

v.v=1, v.w=1

Volume of parallelopiped = [Uv.w]=+2

o |ow Gy oaw
(Ji) VO V.V VW
Wi WY W.w
Let uv =12 =0
101
2= 1 1
11 4

2=(4-1)-A4r-1)+1(-1)
2 =3-40%+ r+r-1
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A=0 (not possible)
4)2 -2) =0

N~

Now |30+ 5V = ,/9+25+3o.%

=4J9+25+15
=49+40
=49 =7

NN
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