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SECTION - A
The statement B = ((~ A) V B) is equivalent to :
(1)A= (Ao B) (2)A= ((~A) = B)
(3)B= (A=B) 4 B=((~A)=B)
1,30r4
B = (~A) VB

~AVB | B= (~A) VB

mimiH|H| >
Tl
!
—|—|'|'|'|'|:(>
—|—|n|H
|||

A=>B | ~A=>B | B=A=>B | A= ((-A)=>B) | B= ((-A)=>B)
T T T T T
F T T T T
T T T T T
T F T T T

2

The value of the integral f

()tan'2—1tan~18 + = () tan':+2tan~18-=
3 3 2 '3 3

(B)tan"':—Ztan~18+ 2 (4)tan"12 +tan18-2
2 3 3 3 3

2 t*+1
| = L(tMJdt
I t*+1-t% +t?
>+ Dt —t*+1)
:>I (t* —t*+1) +t?
(t*+D(t - t°+1)

2 t'—t?+1 t?
:>I > Tt dt
@+t " —t°+1) t°+1

2
21 dt+ljz—33§
1t +1 3 (t°) +1

2

=

= [tan‘1t+%tan‘1(t3)}

1

= tan'2+ % tan~*(8) —tan " (1) — % tan (1)

= tan’12+£tan’18————.—
3 4
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3n+mn
12

= tan 2+%tan18—

= tan*12+1tan’18—E
3 3

The set of all values of A for which the equation cos? 2x — 2sin* x — 2cos? x = A has a real solution
X, IS

vz el ekl el
COS?2X — 2(#)2 —(1+cos2x) =\

1—c0s® 2X —2¢0s 2X
4

=3 COS?2X — 2( J—1—0032x=x
Let cos2x =t

2001 -t2+2t—2-2t=2\

t?—3=2) - 0<t?<1
t2=2)0+3

0<2A+3<1

-3<20<-2

_—3£kS—1
2

VRV

Let R be a relation defined on N asa R b if 2a + 3b is a multiple of 5,a,b € N.
Then R is

(1) an equivalence relation (2)transitive but not symmetric
(3) not reflexive (4) symmetric but not transitive
Reflexive

Let aeN

aRa = 2a + 3ais a multiple of 5
= 5a which is a multiple of 5
= R is reflexive

Symmetric

Let a,beN
aRb=2a+3b=5\ A eN
bRa=2b+3a=5\ A eN

On Adding

(2a + 3b) + (2b + 3a) = 5(A1 + A2)
5a +5b =51 + o)

= Both sides are multiple of 5
= R is symmetric
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Transitive

Leta,b,ce N
aRb=2a+3b=5\...(1)
bRc=2a+3c=5\...2)
2a+5b+ 3c =51 + L)
=(2a+3c) =51 +A2—D)
2a + 3c is divisible by 5

= aRcistrue

= Ris transitive

R is Equivalence Relation

Consider a function f: N — R, satisfying
f(1) + 2£(2) + 3f(3) + - + xf(x) = x(x + Df(x);x = 2 with f(1) = 1.

1 1 .
Then f2022) + f2025) is equal to

(1) 8100 (2) 8400 (3) 8000 (4) 8200

1
F(D+2f2Q)+3fB3)+....... + xf(x) = x?f(x) + xf(x)
= f(1) +2f(2) + 3f(3) + ...... + (x=1) f(x-1) = x f(x)

x=2 f(1)=22(2) = f(2) = %
x=3 f(1)+2f(2) = 32 (3)
_l0 02 _
:>f(3) = 5(14‘2) =
x=4 f(1) +2f(2) + 3f(3) = 42f()
= f(4) = (1+1+1) L = %

3
X —=
2

131
92 6

2 2)16
x=5 f(1) + 2f(2) + 3f(3) + 4f(4) = 5%(5)
f(5) = (14_14_14_1} i:§i:i
2 2 2)25 225 10
1
I I fx)= —
n genera (x) o

1 1
£(2022) " 7(2028)
1 1
1 1
2%2022 22028
2[2022 + 2028]
2 x 4050
8100

uUu

Ifa=1+2kb=1+j+kc=71-3]+4kixb+bxc=0andt-3=0.
Thent - ¢ is equal to
(1) 32 (2) 30 (3) 36 (4) 34
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Sol.

TN
X
o o —~ Tl
=X 4
| T o
o | x
~ a a
o Xl
g e
© o

I = = =
|

¢
j+K)+(7i-3j+4Kk)
7 +jh—3)+k(r+4)

L) +2+4)=0
37»:—15 =>A=-5

. T=2 8] k

r.c = (2| — k). (7i - 3j + 4k)
=14+24—4 =34

67. The shortest distance between the lines X;—l =22="" gnd Z—== =

(1) 5V3 (2) 2V/3 (3) 33 (4) 4V3
4

Sol.
I_1:x—1: y+8:z—4_
2 —7 5
Xx-1 y-2 z-6
2 1 -3
(B_a)-(le 52)
by
i j kK
bxb,=[2 -7 5
2 1 -3
=i(21-5) — j(-6 —10) + k(2 + 14)

L>

SD.=

= 16i + 16j + 16 k

b, xb, | =] 16(i+ j+ K) |

= 16x+/3

b—a=(@10j+2k)

(10j+2K).16(i+ j+K)|

16f |

16(10+2)| _ 12 _ 12 J’
16V3 J’ NN

_12V8_, 5

3

S.D.=
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The plane 2x — y + z = 4 intersects the line segment joining the points A(a, —2,4) and B(2,b, —3) at
the point C in the ratio 2: 1 and the distance of the point C from the origin is v/5. If ab < 0 and P is the
point (a — b, b, 2b — a) then CP? is equal to

m% @ 3) 3 @)%

A(a -2,4) CdividesABin2:1
C(4+a 2b-2 —6+4j

3 3 3
C(a+4’ 2b—2’—_2j

3 3 3
C lies in the plane

b— —
B(Z b, -3) 2(a§4j-(2 3 2j+(72)=4

=2a-2b=4
a-b=2

+0C=+/5

0C2=5 C(b+6,2b_2,_—2J

3 3 3
2 2 2
_ (m) +(Mj +(—_2j _5 Now,
3 3 3
. 5%+ 4b—1=0 C(E,_—A',_—Z)
3 3 3
= 5b?+5b-b-1=0 P(a-b, b, 2b—a)
=5b(b+1)-1(b+1)=0 (2,-1,-3)
2 2 2
b=_1& = CP2= (§—2j +(_—4+1j +(_—2+3j -
5 3 3 3 3

a=1
~rab<0
a=1b=-1

2 -1
The value of the integral J' fan Xdx is equal to
b
(1)gloge2 (2) log, 2 3 %logez 4) Elogez
Letle
t
dx = —izdt
t

1 t?

U2 tan‘l(ﬂ L
| = .[ x ——dt
2

t
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dt

- j cot *(t)

12 t

2

tan x +cot ™ x
21 = I dx
1/2 X
2
/2
= In—dx
1/2 X

= Z[enx,,
2

= E(ﬁnZ—fnlj
2 2

= g(£n2+£n2)
21 =m/n2

—~1=Z/2
2

70.  The letters of the word OUGHT are written in all possible ways and these words are arranged as in a
dictionary, in a series. Then the serial number of the word TOUGH is

(1) 84 (2) 79 (3) 89 (4) 86
Sol. 3
GHOTU
The words start from G |4
The words start from H |424x3
The words start from O |4
T
Start form TG 13
TH 36%2
TO
TOG |2 2x2
TOH |2
TOU }
TOUG [L 1
89

71.  The set of all values of t € R, for which the matrix
et e '(sint— 2cost) e t(—2sint— cost)
et e '(2sint+cost) e '(sint— 2cost) | isinvertible, is
et e tcost e tsint
1) R @ {kn+Zxez} (3 knkez @{@k+D2 kel
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1)
e' e'(s—-2c) e'(-2s-c)
|Al=le'" e'(2s+c) e'(s—-2¢)
e' e'c e’'s
1 s—2c -2s-c
= =e'e'e'l 2s+c s-2c
1 S
Ri—-Ri-R: & R — R2—Rs

0 —s-3c -3s-c
=e'l0  2s -2C
1 ¢ S
= e [1(2sc + 6¢% + 652 + 2sC )]
= e [4sc + 6(c? + s?)] =e'(6 + 2sin2t)
. 2sin2t € [-2, 2]
se (6 +2sin2t) 20 VteR

The area of the region A = {(x, y):|cosx —sinx| <y <sinx,0 <x < g} is

(1) V5 + 2v2 — 4.5 (2)1—%+}g (3)%—%“ (A5 —2v2 + 1
(4)
|cosx — sinx|
sinx
COosSX
,/ A = area under the curve

y = sinx & above the curve |[cosx — sinx]

ne .
A= IU (sinx — | cosx—sin x |)dx

L
(1 ki k3
tan [Ej 4 2

TT TT 7T
WhenOto — when — to —

4 4 2
|cosx — sinx| = cosx — sinx |cosx — sinx| = sinx — cosx
Sinx = cosx — sinx SinX = sinX — cosx
2sinx = cosx cosx=0

1 T
tanx = — X=—
2 2

X =tan?! (EJ
2

A= It:;4l(ﬂ2){sinx— (cosx—sinx)}dx + j if{sinx+ (cosx—sinx)} dx
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:>j Zsmx COS X dx +I cosx dx

= (—2cosx— smx) ,1(2) (smx)

= (—Zx%—%j—{—mos(tan‘l %)—sin (tan‘1 %)}+(1—%)

= ——+2X— . 2J§+J§+1

J_J_J_J_J_f

73.  The number of 3 digit numbers, that are divisible by either 3 or 4 but not divisible by 48, is

(1) 507 (2) 432 (3) 472 (4) 400
Sol.  (2)

Nos div. by 3

102, 105, 108 ......... 999

AP.a=102 d=3 /=999

:€;a+1:999;102+1 300

Numbers div. by 4

100, 104, 108 ......... 996

AP.a=100 d=4 (=996
~996-100 896

+1= +1 =224 +1=225
4 4

Numbers div. by 12

108, 120, ......... 996

AP.a=108 d=12 ¢=996
~996-108 888

+1= +1=74+1=75
12 12

Numbers div. by 48
144,192, ......... 960
AP.a=144 d=48 (=960

_996-144 +1= 816 +1=17+1=18
12 48

..No. Div. by 354 but not by 48
300 +225-75-18
=450 - 18 =432

. -1 -2 z+3 - +2
74.  Ifthe lines 22 = £=2 = 252 gpg 22 = X2
1 2 1 2 3

P fromtheplane z =ais:
(1) 28 (2) 16 (3) 10 (4) 22

? intersect at the point P, then the distance of the point
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1
Let x—1:y—2:z+3:k

1 2 1
P(AL+1,20+2,1-3)
& x—a:y+2:z—3:

2 3 1
PQu+a,3u—2,u+3)
A+l=2u+a 2L +2=3u-2 A-3=p+3
22+1=2x16+a 2(u+6)+2=3u -2 A=pn+6
a=23-32 2u+12 =3u-4
a=-9 n=16

SLA=22

~.P(23, 46, 19) Planeisz=a

z=-9
The distance of p fromz=-9is19 — (-9) =28

Let y = y(x) be the solution of the differential equation xlog, xZ—i +y = x%log. x, (x > 1).
If y(2) = 2, then y(e) is equal to

1+e? 4+e? 2+e? 1+e?
;1) . 2= (3) = (3) =
D.E. Q+ !

dx xlogx

dy
dx

Linear diff. eq" —+py=0Q

|f — eJ-de

J‘idx
=g X Jogx =t
1
—dx =dt
X

- ej.%dt - emt:t
I.F. = /nx

Solution of DE.
y. If= jq(lf)dx+c
y./nx = jx.(fnx)dx+c
2 2
= /nx. X—ﬁnx— X—+C
2 4
Atx=2,y=2
4 4
2/n2=—-—/n2——+C = C=1
2 4

2 2
y/nx = X—fnx—x—+1
2 4
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Atx=e

e’ e
g)/ne= —/ne——+1
y(e) 5 2

2

e
e)= —+1
y(e) n

76. Let f and g be twice differentiable functions on R such that
f'(x)=g"(x) + 6x
ff)=49'(1)-3=9
f(2)=39(2) =12
Then which of the following is NOT true?
(1) There exists x, € (1,3/2) such that f(x,) = g(x,)
@Ilf'x)—g<6=>-1<x<1
B)If-1<x<2then|f(x)—gx)| <8
g4) 9(=2)—f(=2)=20

Let F(x)=1(x)—g(x)
Given f'(x) = g"(x) + 6x

Sol.

6x>
f'(x)=9'(x) + 7+01

x=1 f(1)=g'(1)+3x(1)2+c
9=3+3+01
c1=3
f'(X)=g'(x) +3x*+3
3

ﬂ@=g@y+%}+3x+w

Xx=2 f(2)=g)+2)>+3(2)+c
12=4+8+6+cC2

C2=-6
f'X)=g(x) +x3+3x—6

=x3+3x-6
Option (1)
Xo € (1, gj such that f(xo0) = 9(Xo)

_ 31343
F() = (1) - 9(0) f(3)-1(3)-(3)
=1+3-6=-2 = (2)*+3(2) -6

=8+6-6=8

F(1) FG) <0

= At least one root of F(x) = 0 lies in (1, gj

f)-9(x) =0
f(x) = 9(x)

Uy
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Option (2)

[ f'"X)—g'(X)|<b6b=>-1<x<1
F(xX)=x3+3x-6
F'(X)=3x*+3
f'(X)—g'(x)=3x>+3
[f'(x)—g'(x)| <6

3x°+3<6

3x?<x 3

X2 <1

= xe(=1,1)

=
=

Option (3)
If-1<x<2 then|f(x)—0g(X) <8
F(X)=x3+3x—6
F(-1)=-1-3-6=-10 But |f'(x) - g'(X)] <10
F(2)=(2°+3(2)-6=8
Option is not true

Option (4)
9(-2) - f(-2)=20
F(-2) = f(-2) - 9(-2)
= (-2)°+3(-2)-6
-8-6-6=-20
9(-2) - f(-2)=20

77. If the tangent at a point P on the parabola y? = 3x is parallel to the line x + 2y = 1 and the tangents
2 2
at the points Q and R on the ellipse x: + yT = 1 are perpendicular to the line x — y = 2, then the area
of the triangle PQR is :

EN] (2) 35 (3= (4) 5v3
Sol. 2
X+2y=1 y? = 3x
3
_ 1 oo 1o 4
m = > Tp.y——Ex+j
2
__x_3
2 2
2y +x+3=0 ..(1)
2 2
X—y=2 E: XY
4 1
m=1 y=-X+(-)?4+1
slope of tangent at Q & R is 1 y=—x+5

x+y=+5 ..2) x+y=-+56 ..(3)
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Point P : Point Q : Point R:

T=0 XX  Wa g X _ 4y, 4
4 1 1 1 5
3 —4 1
=—(X+X XX2 +4yy, —4=0 X2= —= ,Y=—F
yy1 2( ) 2+ 4yys = y 7
X, 4y —4
3X—-2yy1 +3x1=0 Do Yo _ T
YY1 1 1 1 _\/g
Comparison with (1) X, =y =L
R
3_22% 3%
1 2 3
yi=-3, x1=3
Area of APQR
3 -3 1
14 1y
2|5 5
41y
NN
= 1 3[i+iJ+3(i+iJ+l(—ﬂ+fj
25\ B
jl{i+ﬁ}
AINGNG
1 30 5x3
:>—X—=—=3»\/§
2 5 b

Let @ = 41+ 3j and b = 31 — 4j + 5k. If ¢ is a vector such that &- (@ x b) +25=0,&- (1 +J +
k) = 4, and projection of ¢ on d is 1 , then the projection of & on b equals

()¢ 2% 3 = 4) %
@

Let C=cji+c,j+ck C-(i+j+rk)=4

¢.axb Ct+Cx+cC3=4 ...(1)
Cl C2 C3

4 3 0|=-25

3 4 5

= €1(15 - 0) — ¢c2(20 — 0) + c3(-16-9) = - 25
= 15¢1 — 20c2 — 25c3 = — 25
=3C1—4Cc2—5c3=-5...(2)
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c

=

Q|

=1

Proj. of Cona=

N (41+3])(Cd+CoJ+cok) _

1
V16 +9
= 4c1+3c2=5
= 4c1=5-3c2
o o= 22 .0
Eq". (1) &(3) Eq". (2) & (3)
5-3c, +C2+C3=4 3(5_43(:2] —4c2-5c3=-5
5—3c2+4c2+4c3=16 15-9c2 —16¢2 — 20c3 = - 20
Co+4c3=11 ...(4) -25C2 -20c3=-35 ...(5)
Eq". (4) & (5)
c2=11-4c3 —25¢2 —20c3 =-35
C2=11-4x3 —25(11 — 4c¢3) — 20c3 =35
=11-12 5(11 — 4cs) + 4ca =7
c2=-1 55 -20c3+4c3 =7
-16¢c3 =48
5-3c
C1= 2 - c3=3
_ 5-3(0) c=2i—j+3k
4
c1=2
Projection of conb = %tl)
|(2i-+3K).(3i-4j+5K)|
—
| Jo+16+25 |
6+4+15| 25 _ 5
52 | 52 2
79. Let S ={w;,w,,.....} be the sample space associated to a random experiment. Let P(w,) =
@,n >2.LetA={2k+3l:k,l € N}and B = {w,;:n € A}. Then P( B) is equal to
3 1 1 3
Y ) Q)5 (4) 55

Sol. 1
A={5,780910, 11 ...... }
P(W1) + P(W2) + P(W3) + ...... P(W,) = 1
PWy) | P(W,)

PW) +—"+——=+..... =1
( 1) 2 + 22 +

= P(vvl).[L

b
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P, = P =33 -

- B={Wh:neA}
={Ws, W7, W, ....... 3

= i—|—i><2
32 27
1 1 241 3

"2 6 o4 64

80. Let K be the sum of the coefficients of the odd powers of x in the expansion of (1 + x)%. Let a be

. . . 200 20000 K
the middle term in the expansion of (2 + ) If ————

then the ordered pair (I, n) is equal to

(1) (50,51) (2) (50,101) (3) (51,99) (4) (51,101)
Sol. (2

1 2!
—= =2 \where m and n are odd numbers,
V2 n

(1+D%

K= :298

— 200 50
a="C,2

200
CoK _ 2°C,,.2%

a 200 Cloo ] 250

.. 2Cy _ 1200  [1001100
T 20c (991017 [200
100
T 101
. ZOOCQQK ~ @x
T oa 101
 25%2%
~ 101
¢=50,n=101
(¢, n) = (50, 101)

248
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Section B

81.  The total number of 4-digit numbers whose greatest common divisor with 54 is 2 , is
Sol. 3000
54=2x33
9 1010 5

4 digit even numbers are

4500

4 digit even numbers which are multiple of 3
Are the numbers which are multiple of 6

- 221500

.. The no. which has GCD with 54 us 2 is 4500 — 1500 = 3000

82. Letay=b,=1anda,=a,;1+(nn—1),b, =bp_1+a,_,¥n=2.1fS =312, Z—Zand
T =Y8_, —— then27(2S — T) isequal to

n=1 on-1°
Sol. 461

1 2 3 4 8

:§+§+?+§+ ............. 7 . (1)

b, b, b, b b
s=21+2—§+2—§+2—j+ ............. 2—13
2:%+%+%+ ............. %+% (Subtract)
S b b, —b b,—b b,—b b,,—b b
SRR )
g_%+;§+2—§+:—i+ ....................... %—%

a, a, a a, b

S=b, + 24+ 2+ e, = _

= 1+ 2+2 +2 + 210 210
b a, a a

S = 1_2—igj+(31+2—§+ ........ 28)
:gz(%_%) (%+% ........ %+ lgoj (Subtract)
S bl b10 a; d 1 2 8
B 1 T [ S [ i e VU —
2 2 211 2 210 22 23 29
=%+%—(%j+% from......... (1)

Now 2s = 2(a1 + b1) —(%}T

2S T =2(a1 + ) —(%j
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2
27(2s—T)=28(a1+b1)—w ............... )
v an—an1=n-1
a-—ar=1
a—a=2
au—az=3
ag—ag=8
d-—a1=1+2+3+............ +8
a,=36+1=37

and bn= bnfl =dn-1
bio—bi=ar+a+az+...... + ag
bio—1=1+2+4+7+11+16+22+29+ 37

bio—1=29
b,, =130
27(2S—T)=28><(1+1)—M
:29_%

2
—512-51=461

83. A triangle is formed by the tangents at the point (2,2) on the curves y? = 2x and x? + y2 = 4x, and
the line x + y + 2 = 0. If r is the radius of its circumcircle, then r2 is equal to

Sol. 10
Tangent at y° = 2x

T2 :2_“2)
v=2(%;

2y=x+2

Tangent at x? + y? = 4x

2x+ 2y = 4><();+2)
2X+2y=2x+4

y=2

4.2) N 2.2 y-2

Vv
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Mer = -1

Slope of 1" Bisector =1
y—-1=1(x+3)
y=x+3+1

y=x+4

1™ Bisector of PQ
x=-1

. Centre is
y=-1+4=3

(_1’ 3)

Radius: r = \(-1+4)’ +(3-2)°
=4/9+1

:jﬁ
r’=10

84.  Letay,ay, ..., a; be the roots of the equation x” + 3x5 — 13x3 — 15x = 0 and |a;| = |ay| = -+ =
|a,|. Then a,a, — asa, + asag is equal to
Sol. 3
o1, a2, ... 07
X" +3x°—13x3 - 15x =0
X(x® — 3x* - 13x>-15) =0
loa| > oz > ... > o
0102 — Ol30L4 + 0L30ls = ?
a,=0
= X(x® + 3x* - 13x* -15) = 0
x=0x8+3x*-13x*-15=0
=t3+3t2-13t-15=0
= (t-3)(t?+6t+5)=0

t=3,t=-5-1

X=0, x=4+/3, x=4+/5i, X==i
(‘Ll:\/gi

azz—\/gi

o, =3

R

os =1

o = —i

a7=0

o102 =5, azou = 3, asas = 1
o102 — Ol3ol4 + Ols0ls
=5-3+1=3
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Sol.

86.
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Let X ={11,12,13,...,40,41}and Y = {61,62,63, ...,90,91} be the two sets of observations. If x and
y are their respective means and o2 is the variance of all the observations in X U Y, then |x + ¥ — 2|

is equal to
603
i—ll+12+ ........ +41 _ 61+62+63+...+91
31 y 31
31141 - 3L 61491) 150
=2 > %_2 =2 -2 _76
31 2 31 2
DI N
31+31
41 5 10 5 91 ) 60 5
n“=>n* |+ > n°=>n
_(Zl: Z;‘ j (Z; le j B (31x26+76x31)2
62 62
41><42><83_10><11><21+91><92><183_60><61><121
62
_, 7(41x83-55) + 61(91x46 ~1210)
62
_, 7(3403-55) + 61(4186 ~1210)
62
N 7><3348:5—261><2976_2601

= 3306 — 2601 = 705 = &2 = 705
5| X+Y—0®|=26 + 76 — 705| = 603

If the equation of the normal to the curve y = % at the point (1, —3) is x — 4y = 13, then the

value of a + b is equal to
-6
(1, —3) is on the curve
1-a 1-a
:—j_ [ —————
@+b)1-2) (-D(1+Db)
=>3+3b=1-a=a+3b=-2
a=-2-3b
/ny =/n(x—a)—/n(x+b)—/In(x-2)
ldy 1 1 1
ydx x-a X+b x-2

_3(1_1_1j:_4
l1-a 1+b 1-2

1 1 4 1
= - +l|=—==
(1+2+3b 1+b j 12 3




87.

Sol.

JEE MAIN
2023

1 1 1
= — =

3(b+1) b+l 3

1-3 2
= =——

3(b+1) 3
= b+1=3
b=2
a=-2-3b a+hb
a=-2-3x2 = -8+2

a=-2-6=-8 = -6

2 1 1 2
Let A be a symmetric matrix such that |A| = 2 and [3 gl A — [a B
2

If the sum of the diagonal elements of A is s, then % is equal to

5
. : 2 1 12
A be a symmetric matrix such that |A| = 2 and 3/|A=
3 A o B
A=? P Al=ad—b?=2
b d
2 1ya p] 1 2
3 3lb df |« B
2a+b 2b+d 1 2
3 3/gql~
3a+35b 30+34d| o B
2at+bh=1 2b+d=2
b=1-2a d=2-2b
=2-2(1-2a)
=2-2+4a
ad—b?=2
ada—(1-2a)?=2 NOWa:3a+%b
— 4%~ 1— 422+ da=2 :3+3-[‘—1]
4 212
4a=3 _9-3_6_3
4 4 2
3
a=—
4
b=1—2x% B=3b—|—§d
—1 -1
= _ 3IX|—|+=x%x3
s x[2]+ ‘
d—4x3—3 B39 _3
4 2
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88. Leta=8-14,A={zeC2% =1}andB={z€C:|z+3i| = 4}.

z2—(2)2-1120
Then Y ,cang (Rez — Im z) is equal to

Sol. 14
a=8-14i A= ZECZCXZ_;;“Z:].
22—(2) —112i
22-7

:>(Z+E)(Z—E):>2x-2yi=4xyi

az =(8-14i)(x +iy)

= 8x — 8iy + 14xi + 14y

= (8x + 14y) + i(8y — 14x)

az = (8 + 14i) (x— iy)

=8x-8iy +14ix+14y

= (8x + 14y) + i(14x — 8y)
OLZ_Z—OLZ -1

7’ -z -112i
(16y —28x)i 1
4xyi—112i

= 4y—-Tx=xy—28

= 4y—-7x—-xy+28=0

=>y(4-x)-7(x-4)=0

(x-4)(~y-7)=0

X=4y=-7

z=4o0rz =-Ti

B=|z+3i=4

X%+ (y—3)2=16

A

?0.-3) l(4. -3)
,/ (z=4)
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=(0+4)—(-7-3)
=4+10=14

89. A circle with centre (2,3) and radius 4 intersects the line x + y = 3 at the points P and Q. If the
tangents at P and Q intersect at the point S(a, ), then 4a — 7f is equal to
Sol. 11
(x-2)> + (y-3)* = 16
X2 +y?—4x—-6y—-3=0
let the chord of contact w.r. to the point S(a.,p3) is
T=0
ax+By—2(x+o)-3(y+p)-3=0
X(a—-2)+y(B-3)-20-3-3=0
Comparison withx +y=3
a-2 B-3 -20-33-3

1 1 -3
a—-2=p-3 -3p+9=-20-3p-3
a-pB=-1 20 =-3-9
=12
B=a+1 a=—
=6+1=-5 o=-6
4o — TP
4(-6) - 7(-5)
= -24+35=11

90. Let {a,} and {b,}, k € N, be two G.P.s with common ratios r, and r, respectively such that a, =
b; =4andr; <r,. Letcgy =ax+ by, kEN. Ifc, =5and c; = 14—3then Yk — (12a4 + 8by,) is

equal to
Sol. 9
ai=4 GP 4, 4r,, 4r12 --
bi=4 GP 4, 4r, 41 - -
Co=ax+h Cs=az+bs
13
5=4r; +4n, 7 = 417 +4rf
5 13
Z:r1+rz...(l) |'12+I'22=E (2)
2—:=rf +r7 4211,
25 13
—=—+211,
16 16
12 3
=>h,=——==
16x2 8
Now ry + 3.5
n 4

8 +3=10n1
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= 8r7 —10r, +3=0

=8+16=24
0 5 3
SC, —(12a6+8b4):>24—{12x4(%j +8x4(%) }
k=1

=24 - 12><1+8><£
8 16
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