29 Jan 2023 (Evening Shift)

(Npa = % = 20 moles

_ 320

(Ng)g = 5, = 10 moles

(No)a 20
Nj = o =4 5

(No)g 10 10
Ng = o, LZ?ZO'&S

(2)0.5
2

(2)05

Total N = 5.625 moles
No. of atoms = (N)(N,)

= 5.625 % 6.023 x 10?3 = (3.38 x 10%%)

2. (¢
Ae {>QA-_> AB
=D
A X =AB+AB
3o LTS5
B 7/ AB

From Bodean Algebra:
X = AB + AB

The correct truth table will be

A|B[X
0O(0]O
o1 ]1
1 (0]1
1 ({11]60

3. (c) Acceleration on the smooth inclined plane

a; = gsin® -1

V2

Acceleration on the rough inclined plane
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a, = gsin B — pgcos O = (K=p)

Sl
N &

Given that;

1 1
tz = nt1 and Ealt% = Eazt%

a ty = axt;
g g g
7= ()
8 _ z(i_g)
V2 V2 V2
1
Kzl—ﬁ
4. (a)

Heat energy given = 184K] = 184 x 103 |

Amount of heat required to raise the temperature

0, = ms;.. AT = 0.6 X 2222.3 x 12

= 16000.56]

Remaining heat 8, = 184000 — 16000.56 = 167999.44 ]
For melting at 0°C heat required = mL¢

~ 100% ice is not melted

= 0.6 X 336000
= (201600)] needed

Amount of ice melted
167999.44 = m x 336000
m = mass of water = 0.4999Kg

Mass of ice = 0.1001

01001 _
0.4999

Ratio = 1:5
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5. (d) Work done by a man in lifting a bucket out of a well by means of a rope tied to the bucket is positive

— Work done by friction on a body sliding down an inclined plane is negative

— Work done by a applied force on a body moving on a rough horizontal plane with uniform velocity is positive

6. (a)
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2usin 6
RE ="
uT,RP 1T
D!,6L,RPI
ATRPI

R.P is independent of focal length of eye piece
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7. (c) If on displacing the jockey slightly from the null point position, the galvanometer shows a large deflection,
than the potentiometer is said to be sensitive. The sensitivity of the potentiometer depends upon the potential

gradient along the wire. The smaller potential gradient greater will be sensitivity.

Sensitivity T, potential gradient |, length T

Sensitivity o length

1

SenSitiVity x Potential gradient
8. (b)
20 kg t=20 sec
—>F —>\ .
U:O <+ 50 m—}
50=Vx10
V=5ms"1
V=0+ax20
5=ax?20
— 1 -2
a = Z ms

1
F=ma=20xZ=5N

9. (a)

Amax - Amin
Amax + Amin
_ 14 -6
14+6
=0.4

U = Modulating index =

10. (a)
Statement -1 is correct as
EMW are neutral

Statement - Il is wrong

1

E. =
0 Ko €o

Bo

11. (a)
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l=5cm
t = 1sec
0.05
V= - = 0.05 ms~1

_40><o.05><0.05_13Lv_001A
- 10 R

F = BIL =40 x 0.010.05 =0.02 N
W=Ff£=0.02x0.05=1x10"3]

12. (b)

400
ANV

S

220V, 50 Hz
fig (a)
400 50mH 0.5

b

~
T

220V, 50 Hz
fig (a)
Xy, is not equal to X, so rms current In (b) can never be large than (a)

13. (b)
P,A—P,A=54x10°%xg

5.4 x 10°
Poh="550

=10.8x 103
1 2 1 2
P2+0+EpV2:P1+0+EpV1

1 1
P,—P = EP(V% —v5) = EP(Vl + v3) (v —v3)

1
10.8><103=E><1.2><(v1—vz)><2><3><102

Ve —V, :30

Vi — V3

30
X 100 = =—=x 100 = 109
300 %

14. (d)
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A |1
A /8
M=8

15. (c) T? < R3

T RS <T1)2 R
—_— == | — = =
7 R \T, R
4
TZ
— = 64
TZ
TZ
T =—
64
T _T1_24_3
788
16. (b)
Mol
B=-—=x4
2R
Hol
B =
2R’
R’ = 4R
Hol
B =—
8R
B 1
B 16
B’ = 2T
17. (c)

Wg =qE-S=2x10"2x (-30)
=—-0.6]=—-600m]

18. (c)

vZ 42
ac=7=?=8ms‘

<l
Il

NN

—>
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19. (a)

[
=29

o=28

2
20. (a) (x— AD? + (y —2) = a?
A=11T!

t. .
B IS In meter

B=T"1L71

21. (800)

t

Use AL =f Tdt
0

2
Lo = fo (mg) (vy0)dt

2

t
= (mgVX)E
22
= (0.1)(10)(10)(v/2) x —
=20V2
=+/800
22. (7)

|.11 = V28
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X=2m

) 4
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Uy = V6.8

psini = pycosi

tani ) 6.8

ani = —= |[—

1 2.8

1

. __(28+4)E
ani=|—

7
6=7
23. (40)
F =ma
—25x=2—50a
100

a=-100x
w? =100
w =100
Aw =4
A= 2 =04 m

10
A=40cm

VdV_V2
dx R
dv_v
dx R
VdV_ XdX
f157_ 0 R
vV X
15 R
v X
— —¢R
15 ¢
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i
dx

= 15eR
ac ¢

TR x to
2 ¢"Rdx = 15 dt
Jo Jo

to=40(1- e_g)s

t = 40
25. (30)
Ri+R; 60
10 40
R, + R, = 15
R,R, 40

(R, +R,)x3 60
RIRZ - 30
26. (41)

h Real depth

= hi — Apparent depth

Least Count = M.S.D. -V.S.D

=MSD. -2 Ms.D
50

= (5"5‘0‘*9) M.S.D

=1 MSD
50

1 1
= — X —

50 20
1
~ 1000 ™

_ 10 =0.01
—1000mm—. mm

Inp = Inh — Inh

du dh dh
—_— = —
1l h h

du=p|—+

dh dh’
h h

dh dh'| 5.2570.01

0.01

du=u [F * T] = 5.00 [5.25 *

5.00
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41

=—x1073
10

27. (3872) For Maximum current is drawn

XL=XC

Lo 1

® T wC

2fL——1

T " 2mfc

- 1 1

T ATf2L 4 X2 X 49 x 106 %2 x 1076
C= ! F

"~ 3872

X = 3872

28. (5) Potential Gradient = %

Av
E—-1Ir= (—)x

L

ER (AV)

=[—]x
R+r L
E><5_AV><200
54+r L
EX15—AVX300
15+r L
29. (12)
E = dv_ 4
= - ar

By the Gauss' theorem

=2 Tx Qinside
E-dA =
ﬁ €

43
ngT[I"
EXx4nr?=—>—
€
pr
E=—=-4
3 ar
p =—12a¢

Ay
30. (25) [F| = nAL

v
01=5%X10"3X02X ——
0.25x 1073
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v=0.025ms™?!
v=25%x10"3ms™?!

31. (d)

Molecules  Total No. of e=  Bond order

032 18 1
co 14 3
NO* 14 3

32. (c) Equanil is a tranquiliger, used for treatment of depression and hypertension.
33. (d)

Il :
CH;CH>—C-NH; M CH:—CH,—NH+H,O+KBr

Hoffmann's bromamide reaction

34. (d)
Br
/I\/\ HBr o NN AN

2-bromo pentane (Cist+trons)

35. (b)
36. (b)
37. (d)

Blue

O
O [ O
il
O T O
O—py Stablize by L.P.

I
H3C —(lj —{CH3

CH3—CHs3
38. (b)
(i) Mn, 0,
(“) Ru04_ &0504

(iii) Sc(+4) oxidation state not possible in oxidizing nature
(iv) Cr show oxidizing nature in +6 oxidation state

39. (d) Hydrolysis of the given tetrapeptide will give the following:
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o)
NHy NH,
(F) L)
(Phenylalanine) (Leucine)
0
0]
HO OH
Y\‘)\OH mﬁ\
O NH, HO 2
(D) )
(Aspartic acid) (Tyrosine)

40. (d)

-H>
@
OH OH:z
N l_H+

41. (c)
(A) van't Hoff factor, i

Normal molar mass

Abnormal molar mass

(B) k¢ = Cryoscopic constant
(C) Solutions with same osmotic pressure are known as isotonic solutions.
(D) Solutions with same composition of vapour over them are called Azeotrope.'

42. (b)
43. (b)

Neoprene: Elastomer

Polyester Fibre

Polstyrene : THermolastic

Urea-Formaldhyde Resin: Thermosetting polymer
44. (b)

— BOD value of water of water is in the range —3 — 5 (Less than 5)
— dissolve oxygen in water for growth of wish — Less than (6)

45. (b)
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0 -0
NaCN
Cl l

l EtOH, H;0*

@c OFt ~eMeh /@40_0_&

HO OH ~
0 ;U'
I MeMgBr C..
C—AMe ———— ™ Me
Me
Cl
Cl l
OH

OH
/

C
]\“}..
Mo fe

Cl

46. (b) CxHy + (x +2) 0, — xC0, + L H,0

Number of equivalents of 0, = Number of equivalents of H,0
Number of equivalents of H,0 = % =3

y=6

Number of equivalents of 0, = x + % =95

+6—95
x+7=9

x=95-15=8
CXHy = C8H6

47. (a)

48. (c) Only (B) and (C) are correct.
(B)G=H-TS
At constant T

AG = AH — TAS

(A) First law is given by

AU=Q+W

If we apply constant P and reversible work.

AU = Q — PAV
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(C) By definition of entropy change

Arev
dS =
T

At constant T

__ rev

AS =
T

(D)H=U+PV
For ideal gas

H = U+ nRT
At constant T
AH = AU + AnRT

49. (a)
50. (b)

29 Jan 2023 (Evening Shift)
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(i) Electro osmosis: When movement of colloidal particles is prevented by some suitable means (porous diaphragm or
semi permeable membranes), it is observed that the D.M. begins to move in an electric field. This phenomenon is

termed electrosmosis.

(i) Solvent molecules pass through semi-permeable membrane towards solvent side is termed as reverse 0Smosis.

(iii) When an electric potential is applied across two platinum electrodes dipping in a colloidal solution, the colloidal
particles move towards move towards one or the other electrode. The movement of colloidal particles under an applied

electric potential is called electrophoresis.

(iv) Solvent molecules pass through semipermeable membrane towards the solution side is termed as osmosis.

51. (270)

nZ
I'je+t =TI'y X —
He H 7

3)?

I‘He+ = 06 X —

2
=2.7A
I'yet = 270pm

52. (4) Acidic oxide - N,03,NO,, Cl,0-, S0,

53. (4)
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0=C-0

Copper tartrate complex
Denticity = 2

54. (17) Given
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0—C=0

Zn(s) + Sn?* (ag.) = Zn?* (ag.) +Sn(s)

Ke =1 %1020
Egnz+/zn = —0.76 V

0.059

Ecen = Ecenl —Tlogw K¢

0.059
0=E; —TX 20

cell

E:ell = 059

Ecell =E Cathode ~— EAnode
(RP) (RP)

059 - E;n2+/sn - E%n2+/zn
0.59 = Eg 2+ 5, — (—0.76)
E;n2+/sn =0.17

E;n/sn2+ =17 x 1072

55. (15)

0.69 _

Mole of Na = - =3X 1072

1
Na + H,0 — NaOH +§H2

By using POAC

Moles of NaOH = 3 x 1072
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NaOH reacts with HCI

No. of equivalent of NaOH = No. of equivalent of HCI
3x1072x1=2=xV(inL)x1
V=15%x10"2L

Volume of HCl = 15ml.

56. (2) As unit of rate constant is (conc.) 17 time ~1
Putn =2

then Lmol™1 s1

So order of the reaction is 2.

57. (3) 4LiNO; — 2Li,0 + 4NO, + O,
58. (200)

Let M is the molar mass of the compound (g/mol)

mass of compound = 0.01Mgm

60
mass of carbon = 0.01M X 100
0.01M 60

12 100

mass of carbon =

. 4.4
moles of CO, from combustion = w moles of carbon

0.0IM 60 4.4

X — = ——
12 100 44

44 100 12 |
=— X — X — =
44 " 60 0.01 gm/mo

59. (4) Reverse equation (a) So K} = %
1

Add equation

(b) Ki =K,

Multiply equation (c) by (c) K} = k3
Add (a), (b) & (c)

Ky xKj  1.6x10"x1x107%

Kl
c K, 4% 105
= 4x10733

60. (36) One-unit cell of hcp contains = 18 voids
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No. of voids in 0.02 mol of hcp

18
= %X 6.02 X 1023 x 0.02

~ 3.6 x 10%2
~ 36 x 1021
61. (a, c, d)
B = (~ A)VB
A|B|~A | ~AVB | B=> (~A) VB
T | T F T T
T | F F F T
F | T T T T
F | F T T T
A=B | ~A=>B | B=22A=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
62. (d)

(P41
I_L <t6+1>dt
th4+1—t2 +t2
2+ 1D)(*—t2+1)
(t*—t2+1) +t2

2+ =t2+1)

2 t*—t2+1 t?
:)_[1 [(t2+1)(t4—t2+1)+t6+1]dt
| 12 3t?
=>f1 mdt+§fl —(t3)2+1dt

1 2
= [tan‘1 t+ §tan‘1(t3)]
1

dt

dt

1 1
= tan"12 + §tan‘1(8) —tan"1(a) — §tan‘1(a)

Stan12+-tan 18— —— :
3 4 4 3
1 1 3n+m
>tan "2+ -tan" " 8 — B
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1 — cos 2x

2
1 — cos? 2x — 2cos 2x

4

2
C0522x—2< ) — (14 cos2x) =2

:>c0522x—2< )—1—COSZX=7\

Letcos2x =t

22 —1—t2+2t—2—-2t=2A
t2—3 =21

t2=21+3

0<2A+3<1

—3<2A< -2

— <A1
2

LU

64. (a)

Reflexive

Leta e N

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

Symmetric
Leta,b €N

aRb:>Za+3b:5}\1 }\1EN
bRa:>2b+3a:5}\2 ?\ZEN

On Adding

(2a+3b)+(2b+3a)=5Q; +1,)
5a+5b=5Q; +1;)

= Both sides are multiple of 5

= R is symmetric

Transitive
Leta,b,c € N

aRb=2a+3b=>5A;..(1)
bc = 2a+ 3c=5A;...(2)
2a+5b+3c=5(; +1,)

= (2a+3c)=5(A4; +A, —Db)
2a + 3c is divisible by 5

= ac is true

= R is transitive

R is Equivalence Relation

65. (a)
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f(a) + 2f(b) + 3f(c) + -+ ... + xf(x) = x?f(x) + xf(x)
= f(a) + 2f(b) + 3f(c) + -+ ... + (x — Df(x — 1) = x*f(x)

1
x = 2f(a) = 2%(b) = f(b) = ;

x = 3 f(a) + 2f(b) = 32f(c)
1 2 1 3 1
=1 =5(1+3) =535
x = 4 f(a) + 2f(b) + 3f(c) = 42£(d)

1
2 2) 16 8
x = 5 f(a) + 2f(b) + 3f(c) + 4f(d) = 52f(5)
1 1) 1 51 1

1
f(5)=<1+§+§+5 E—Eﬁzﬁ

=>f(d)=(1+3+3)~i=>f(d)=

In general f(x) = %

1 1
" £(2022) * £f(2028)

1 1
Tt 1
7% 2022 2X2028

= 2[2022 + 2028]

= 2x4050

=A({+j+K) + (7i — 3j + 4K)
=iA+7) +j(A—3) + k(A + 4)
r-a=>0

ST+ +20+4)=0
=31=-15 21 =-5

AF=2i-8j—k
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Po2=(2i—8j—k) - (7i— 3j + 4k)

=14+24—-4=34

67. (d)
L _x—1 y+8 Z—4_)\
! 2 -7 5
Lx—l y—2 z—-6
2732 1 -3 *H
SD. - (b-2)-(b1xb,) a=i—8j+4k
o [b1b, | b =i+ 2j+ 6k
b1><b2:2 -7 5

2 1 =3

=i(21—5) —j(—6 — 10) + k(2 + 14)
= 16i + 16j + 16k

by x by| = |16(i +j +K)|

=16 xV3

b—3 = (10j+ 2k)

SD. = |(10j+2k)~16(i+j+k)

163
B |16(10+2) _12 12 ><x/§
1 1ev3 | V3 T3 T3
12v3
=—1C=%@
3
68. (b)
69. (a)
Letx =~
t
1
dx = —t—zdt
1/2 tan~ ! (<
2 1 t
t
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dt

2 cot™I(t
=>f ®
12 ¢

2 tan"'x 4 cot71x
21 =f dx
1

/2 X
2 /2
= de
172 X
T 2
“({) 2 ¢ 1)
:_ — —_
2 \(Fhe ey

> g(fnz +4n2)

2] = én2
=>1= E{’nZ
2
70. ()

The words start from G
The words start from H

The words start from O
T

Start form TG
TH
TO
TOG |2 2x2
TOH |2
TOU }

TOUG |1 1

89
71. (a)

et e f(s—2c) et(-2s—0)
Al =1e' e *(2s+c) e '(s—2c)
et e tc e ts
1 s—2c —-2s—c
1 2s4+c s—2c
1 c S

>=¢l.e7t. et

R, > R; —R,&R, > R, — R4

0 —-s—3c —-3s-—c
=ell0 2s -2c
1 C S

= e '[1(2sc + 6¢? + 6 5% + 2sc)]

= e [4sc + 6(c? +s2)] = e7Y(6 + 2sin 2t)

4
4243

E
|§ 6x2
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w 2sin 2t € [—2,2]
~e (64 2sin2t) #0VtER

72. (d)

|cosx — sinx
sinx

COSX

Nlaet

tan? - =
> 4

2. :
/ (sinx — |cosx — sinx|)dx

A = area under the curve y = sinx& above the curve |cosx — sinx| A = [

When 0 to%

|cosx — sinx| = cosx — sinx
sinx = cosx — sinx

2sinx = cosx

tanx = =
2

1
=t -1 (—)
x=tan"" |2
A= ftan_l(l/z){smx (cosx — sinx)}dx + f;//j {sinx + (cosx — sinx)}dx when —to -

|cosx — sinx| = sinx — cos x
sinx = sinx — cosx

cosx =0

X = E
/2
cos xdx

/4
= (2sinx — cosx)dx + f
/4

tan—1(35
. /4
= (—2cosx — smx)ta ( ) + (smx)“/4
1

1)—sin(tan‘1z>}+(l—%)

1 1
x———) —{—2cos (tan‘li
1 —4

——+—5+1 —2V2+V5+1

(25 %

3 2
cTRtETET ﬁ NN




lI GP 29 Jan 2023 (Evening Shift) ¥ JEE MAINS PYQs

73. (b) Nos div. by 3
102,105,108 999

AP.a=102 d=3¢=999

f—a 999 — 102
n= q +1=T+1=300

Numbers div. by 4 100,104,108
AP.a=100 d=47¢=996

996 — 100 896
n= 2 +1= 4+1=224+1=225

Numbers div. by 12
108, 120, 996
AP.a=108 d=12¢=996

SO L s a2
12 12 B

n

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

996 — 144 816
= 1= +1=17+1=18

n 12 1T s

~ No. Div. by 354 but not by 48

300 +225-75-18

=450—-18 =432
74. (a)

-1 _y-2 __2+3 _
LEtT_ 2 1 =A

P(A+ 1,21+ 2,A— 3)

Xx—a y+2 z-3

2 3 T
PQ2u+a,3p—2,u+3)
A+1=2p+a 2A+2=3p—-2 A—=3=p+3
224+ 1=2%x164+a 2(u+6)+2=3pu—2 A=p+6
a=23-32 2u+12=3u—+4
a=-9 n=16

LA =22
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=~ P(23,46,19)

Planeisz = a

z=-9

The distance of p fromz = -9is 19 — (-9) = 28

75. (b)

DE ¥4 1

"Tdx  xlogx

y=xXx
Linear diff. eq v ¥ =
eqq” 4 tpy=Q

If =ef Pt

1
= ef Xlngdlogx =t
1
—dx =dt
X

1

:efft:elnt:t
LF. = fnx

Solution of DE.

y- If =f q(If)dx + c

y-#nx=f X ({nx)dx + ¢

x2 x2

=Inx-—Inx——+C
nx ) nx 4

Atx=2,y=2

2¢ 2—412 x C=C=1
n —En _Z+ >C=

2 X2

s yflnx = X?L”nx— Z+ 1
Atx=e
e? e?
Ine = — -——+1
y(e) Ine > fne 2 +
= ¢ +1
ye) =
76. (c)
77. (b)

78. (b) Let & = c;1+ c,j + c3k
C-(i+j+k) =4

¢-axb
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C1+C2+C3=4

G G G5
4 3 0|=-25
3 -4 5

= ¢,(15 — 0) — ¢,(20 — 0) + c3(—16 — 9) = —25
= 15C1 - ZOCZ - 25C3 = _25
= 3¢y —4c, — 5¢c3 = =5

-
-C

]

Proj.of ¢ond===1

]

_ @it 3N (i + cof + c3k) )
V16 +9

= 4cy +3c, =5

:>4C1:5_3C2

5—3C2
4

=>c =

Eq" - (D&(3)

Eq" - (2)&(3)

5_3C2+4C2+4‘C3=16

5—-3c,
(=

)—4c2—5c3 =-5
Cy+4c; =11

15 —9c2 — 16c2 — 20c3 = —20
Eq” - (H&(5)

Cy =11 —4c;

C,=11-4x%3

—25¢c, — 20c3 = —35

—25c, —20c3 = =35
=11-12

—25(11 — 4c3) — 20c3 = =35

C2=_1
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5(11 - 4C3) + 4C3 = 7
55 - 20C3 + 4‘C3 = 7

5—-3c,
4

C1=

—16c; = —48

C-

N 5 = [eb
Projectionof conb = T

_ (21— + 3Kk) - (31 — 4 + 5Kk)
VO +16 + 25

:>|6+4+15‘_25 5
5vZ | 5vZ V2

79. (a)
80. (b)

1+ 1)%°
K=%=

a = 200C, 2100 x

298

(\/2)100

a = 200C, 250
200¢,, . K 200¢, . 298

a - 200, o - 250
200Ce, 1200 100 | 100

A = X
200¢, 799 | 101 200

100

101

25 x 250
101

£=750,n= 101
(¢,n) = (50,101)

81. (3000)
82. (461)
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1 2 3 4 8
T=ﬁ+§+2_2+?+.” ......... 7
S—bl b, bz by byo
s tEtptat e
S=D 2yl 22+ 2 (Subtract)
S_by (by—by\ (by—by\ (b, —bs big —bg) byo
—=—+ + + ot (—=— ) — 5
i G M o M ) A e B
S by a  ap az ag by
E=?+?+?+2—4+ﬁ—ﬁ

S=1 a; 4z 4z ag by
=>5= 1+?+§+?+ﬁ—ﬁ
s=(b blO a dp dg
= 1—ﬁ +(7+2—2+?)
:>§:(%—2%)+(;—;+;—2+---.....Z—§+2%)(Subtract)
S by by a; ag 1 2 8
3=7 gt (G gttt )

from

29
b +Zag
25—T=2(a1+b1)—(1OT>
bio + 2a
2725 =T) =2%ay +by) — =

“ap—an_q =n-1

a;—a; =1
az—a, =2
as—az; =3
39_38:8

ag_al=1+2+3++8
ag=36+1=237
andb, =b,_; =ay_4

blO_bl =al+az+a3+"'....+ag
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big—1=14+24+4+7+11+16+ 22+ 29+ 37
b10_1=29
b10:130

130+ 2 x 37

27(2S-T) =28 x (1+1) — Z

102

2
=512 —-51 =461

_29

83. (10) Tangent at y? = 2x

X+ 2
TZyzZ( )

2y =x+2
Tangent at x? + y? = 4x

4% (x+2)

2x+ 2y = >

2x+2y =2x+4
y=2

(-4, 2) N 2,2) y=2

W

Mpr = —1

Slope of L™ Bisector = 1
y—1=1(x+3)
y=x+3+1
y=x+4

1™ Bisector of PQ
x=-1

~ Centre is




Ke-

y=—1+4=3

(_1'3)

Radius: r = /(=1 + 4)2 + (3 — 2)?

84. (3) ay, a5, ...04

x7 +3x% —13x3 - 15x = 0
x(x® —3x*—-13x2-15) =0
log | = Jap| = -+ = |ay]

010y — 0300, + 030g = ?

oa; =0

= x(x®+3x* - 13x2 - 15) =0
x=0x®+3x*-13x2-15=0
=>t3+3t2 - 13t—15=0

> ({t—-3)t2+6t+5)=0

a, = V5i
(xz:—\/gi
as =3
oy = —3
as =i
ag = —i
a; =0

00, = 5,030, = 3,a504 =1
0 0, — 030, + 050

>5-3+1=3
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85. (603)

11+12+---.....+41
31

X =

32—1(11+41) 52
31 2

, XX XY,
31 + 31

_ Eatan? - ¥hdin?) + (Batin? — ¥52in?) <31 X 26 + 76 X 31)2
62 62

41><42><83_10><11><21+91><92><183_60X61><121

6 6 6 6 2
- (51
= 2 (51)

7(41 x 83 — 55) + 61(91 x 46 — 1210)
=
62

7(3403 — 55) + 61(4186 — 1210)
=
62

. 7 X 3348 + 61 X 2976

— 2601
o2 60

= 3306 — 2601 = 705 = o2 = 705
~|R+§— 02| =26+ 76 — 705| = 603
86. (-6)

(1,-3) is on the curve

1-a 1—-a
A na-2 T DA +h)
=>3+3b=1—a=>a+3b=-2
a=-2-3b
fny=+%n(x—a)—Inx+b)—Inx-—2)

1dy 1 1 1
ydx x—a x+b x-2

dy
dx

_ 3( 1 1 1 )_ 4
-3 \M—a 1+4b 1-2/"

( 1 1 +1) 4 1
= — | R
1+2+3b 1+b 12 3
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61+62+63+--..+91

y= 31
31
_7(61+91) B 152 e
N 31 2
1 1 1
S

“3b+1) b+l 3

1-3 2
5>—=——
3(b+1) 3

=>b+1=3

b=2
a=-2—-—3ba+b
a=-2—-3%x2=>-8+2
a=-2-6=-8=>-6

87. (5)

29 Jan 2023 (Evening Shift)

A be a symmetric matrix such that |A| = 2 and [g i] 2] A= [i [23

a=[2 Z] IA] = ad — b2 = 2

N
3 3llb d a B
[2a+b 2b+d _[1 2
3a+3/2b 3b+3/2d]  |la B

2a+b=12b+d=2
b=1-2ad=2-2b
=2-2(1 - 2a)
ad—b? =2

=2-2+14a
ada—(1—-2a)?%=2

NOW0(=Sa+§b
=432 —1—4a%+4a=2
_9+3 (—1)

4 2\ 2

4a =3
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—3b+3d
B= 2
_—1
)
3x(_1) 3x3
2)%2
d—4><3—3
=4xg=
—3+9_,
. By 3 15
_ 3/4 -—1/2 _ _
A‘[—l/z J |s=gti=7
15
Bs_3><T_5
o 9
4
88. (14)

oz — OZ
a=8—14iA={z€c: }

=1
22 — (2)2 — 112i

= (z+72)(z—7) = 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)

oz — 0z

S —— |
z2 — 72 —112i

(16y — 28x)i
4xyi —112i
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=4y —7x =xy — 28
>4y —-7x—xy+28=0
=5y@4-x)—7(x—4)=0
x=D(-y-7)=0

X =4y = -7
z=4orz=-7i
B=|z+3i|=4

x2+(y—3)2=16

?0.-3) 74, -3)

(z=4)

(z=-7)
(0. -7)

Y':Re(z) — Im(z)
=0+4)—-(-7-3)
=44+10=14

89. (11)

x—22%+(y—-3)?=16
x?+y2—4x—6y—3=0

let the chord of contact w.r. to the point S(a, B) is
T=0

ox+ Py —2x+a)—3(y+p)—3=0
x(a—=2)+y(B—-3)—2a—3—-3=0
Comparison withx +y = 3

a—2 B-3 —-2a—-3B8-3
1 1 -3

a—2=B-3 —-3p+9=—2a—3B—3

a—B=-12a=-3-9
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=—6+1=-50a=-6

-12

4o — 78
4(—6) — 7(-5)

= —-24+35=11

90. (9)
al = 4’
GP 4, 4rq, 412 - -
bl - 4‘
GP 4, 4r,, 415 - -
CZ =4, + bz
C3 = daj + b3
5 = 4-1‘1 + 4-1‘2
i 4r? + 4r2
5
Z - rl + rz (1)
2 2 _ 13
ri +r5 = e
25
o= r? +r2 4+ 2rr,
25 13
1_6 = E + 21‘11‘2
12 3
= —-_—— ==
2= 76%x278

3 5
NOWI‘1+8—r1—Z
8r? +3 = 10r,
=8r2—10r; +3=0

3 1
= h=3
1 3
rz—zrz—z
'-'I'1<I'2
1
rl—z
3
r2=Z

Now Ck = ag +bk
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=8+16=24

1,° 33
z§=1ck—(12a6+8b4)=>24—{1z><4(§) +8><4(Z)}

1 27
=24—(12><—+8x—)

8 16
=24 {3 + 27}
B 2 2

=24-15

=9




