(€5)

A
(

2)
1y i,

A — -
< T >B

$ = MI
¢ = My
B1 Az = MIl

_ B

Iy

M

B; — magnetic field due to square frame
A, — Area of circle

I, — current in square frame.

B; -

B, = 4.Bap

Moly

L
24’1’[2

=4

[sin45° + sin45]

H011(1 1) Holy
B, =2—(—=+—=)=2v2—
1 L \V2 2 ‘/_nL

_BiA
-2

M

22,1 mR%  2v/2p,R2
M=< P-01>>< _ Ho
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L I L
2. (d) Ao = 55004 > g = == = 2.25eV

$=36x10"19]
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Uu.v. RaysI Visilblc LR.

|

7000 A

4000 A

3500 A

P.E.E will occur if wavelength of incidence wave is less then threshold wavelength. So u. v. rays will be useful for
emission.

So both U.V. rays lamps can be used.
3. (¢

Pressure Force

(A) Pressure gradient = Length  Area X length

_ MLT 2

— -2 =2
o = ML T

2 m=2

(B) Energy density = 5:;:{%1 = MLL3T = [ML™! T72]
-2

(C) Electric field = —>¢ = MLT~ _ MLT—3 A~1]

Ch arge AT

_ Heat M2T-2 _ 2m—2
(D) Latent heat = i v i [L*T 4]
Ans: A-111, B-II, C-1V, D-I

4. (b)

A
(8]
|

If? Surface — S

2L T
®q
L

/
L> Sv
When smaller box is considered on the given box then charge ' q ' will be at center.

1
So flux from surface S’ = (i) 2=
80 6 680

R i o i

-
-
Olad
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A - 30m/s, Observer B—-30m/s
f, = 300 Hz

V =330 m/sec.

f—f[ ]—300[ 330 ]—330H
ATy v, T2 [330-30] © z
f—f[ v ]—300[330]—275H
By ™" [360] T z

Af = f), —fg =330 — 275 =55 Hz
Ans.: (a)

6. (a)fx =uN

N = mgcos 0

fx = umgcos 6

_ mgsin® — umgcos 6

a
m

a = gsin 30° — pgcos 30°

g_ [1_v3u
4812772
1

u

RE

7. (d) PV = nRT

n — const. V = const.
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P, = 270kpa,
T; =27°C=300K
P2 = ?,

T, =36°=36+273=309K

P, T,
P

P, 309
270KPa 300
P, = 103 X 270KPa =~ 278KP
27700 a= a
8. (a)

9. (d)

T=20x%x10"2Nm™!

ry =35cm,r, =7 cm

W = TAA x No. of air - liquid surface

W =2 T.4n(r3 — r?)

49
W=2><2><10‘2><4n[49—z]><10‘4

3
W=16“X10_6X49XZ

W = 1847.26 x 10~°

W =1847 x 107%]

10. (a) First law of thermodynamics is based on energy conservation
dQ =dU +dw

Here dW — work done on the system so volume decreases.

S0 dW — —ve

dQ = dU — dw

%7 JEE MAINS PYQs




11. (a)
T = 30 min.
t =90 min

t_90min_
T 30min

n=

No _ No _ Ng

N (active) = Pl ler i

V= Gm
| 4r

dr

« O
>, <

hr hs
Tx

dT = VZRh and dR = VZRh

Maximum line of sight = d + dy

= v2Rh + v2Rh

= 2v/2Rh = 24/2 x 6.4 x 106 x 80

lI (GP 29 Jan 2023 (Morning Shift)
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= 2,/64 x 16 X 106

=2x8x4x103
=64 X 103 = 64 km

14. (b)p = 0.34,R =50 m

V= /uRg =v0.34 x 50 X 10 = V34 X 5 = /170 =~ 13
15. (d)
—ANWWN———

3R

o

V = const.
1
So, H(Xﬁ

H, 3R

H, R

3
1

16. (d)

A

Vg cos30°
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(mvg

Ka_\2)

Kg (3mVV}
8

Ka 4

Kg 3

17. (a) velocity of light depends on Refractive index of medium and independent of intensity and source.
18. (d)

My

A 4

\‘ st P E
\ (I minima) [ ZJ

Az

A
A J

D
B_a
2 2
B=a
AD
—=2a
a
AD = a?
a? =800%x10"2x5x 1072
a? =4000 x 10711
a=2x10"*
a=0.2mm

19. (c) Light emitting diode only used in forward bias
20. (a) Magnetic field due to "AB" and "ED" will be zero

magnetic field due to "BC" and "ET" will be equal in amount and direction.

B — bol _ ol _ mol
BdueBC—Lm— = ©O)

41':5 - 2ma
1 1 I
B'due to TE = £
2Ta

B, at point'Q’ = (% + %) = ‘;—"al O outward

21. (24)

. w
Intensity of source I, = 256;
. . . . Iy w
intensity after passing P; isI; = - = 128—
intensity after passing P, is I, = I;cos? 8

= (128) - cos? 60°
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128 ! 32 W
X—=32—
4 m?
intensity after passing P; is I3 = I,cos? 0
angle b/wp, and p3 = 30°
So, Iy = 32c0s230° = 32 X > = 24—
4 m

22. (300)

hy t=8sec

S= t+1 t?
=1u Za

1 10
h=0+§~g(8)2 =7><8><8=320m
Distance covered in last second

a
h1=u+5(2n—1)

10
= 0+—[2(8) - 1]

h; = 5[15] =75 m

AUy, = mgAh

AUjps =0.4%x10x75=300]
Ans — 300 ]

23. (120)
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Ke-

Ai=AA; =AA,q=A

A% + A% + 2A1A,c0s b = A
A% + A% + 2A%cos p = A?

1+ 2cosp=0=>cosdp = —%
¢ =120

24. (120 m/sec?)

7

O

9.8 m
5m

Vz

29 Jan 2023 (Morning Shift)

v
Vi

v; =4/2gh =vV2x 10 x 9.8 =196
vy = 14 m/sec

v, = J2gh

v, =v2x 10 x 5 = 10 m/sec.

AV V-V, 10— (—14)

fe TN T T A 02
24 )
Aay = 02 - 120 m/sec
25. (10)
X ®
®
X
x ®
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i
B

= 0.8T
dr 5 _1
i cms
dg¢ d{BA)
amf = — =—
dt dt

d . i dr
emf = E‘Em- = EB{_ZT}E
emf = 2mBr - (0.02)
= 27(0.8)(0.1) x 0.02

=32r x 107*
=100.48 % 10™*%
=10.048 x 1073
= 10.04mV * 10mV
26. (40)
Mass = 2 kg
K.E =2240]

KE= %mvg + %Iw(z,

12 v3
_ 2 2. Y0
—Emvo +E§mR ﬁ
1 mv
= Emv% +T
Rolling
Vo
o
7 2
K.E = 1—0mV0

7 2
2240 = 75X 2 X v§

, 22400
Vo :T: 1600

vo = 40 m/sec

27.(28)
60°C =———p ()0 =— T
6 min 6 min
AT =Kk(T—-"T,)
At 0
(60 —40)
—— = =Kk[50 — 10]

6min

29 Jan 2023 (Morning Shift)

To = 10°C
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Ke-

(40-T) _ 40+T
6min K[ 2 10]
1/ (2)
20 _ 40
40—T_(40+T—20)
2
20 40 X 2

40— T 204T
(20 + T) = (40 — T)4

20+ T=160—-4T= ST = 140

T= 140 = 28°C
===
28. (2)
Xx=2
2 3
£, 100 -4,
200_2‘31 = 3'81
20 30
I—\N\:—‘ ,—\/\/\/—l
1 | ] [
7 B T P
A V)
X

I 100— £,
200 = 5%,
£1 =40 cm

£, =40 + 22.5 = 62.5 cm

29 Jan 2023 (Morning Shift)

3-X
s0, 2 = m) -, (37.5) x 2 = 2569
62.5 37.5 3+x
_ (625)
X = 25 X

3+ x=2.5x

%7 JEE MAINS PYQs
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3=15x=>x=2

29. (24) 91 = 4qpand q; = —qq

—>
Q2 Qo

2

1 Y
0 X=12cm A

|

Null point

ne

Electric field at point A will be zero.

E> Ea
< B B
A
|E1] = |E;|

ka1 -q0 _ k4 - qo
(12 + x)? X2

49, _%
(12 +x)?2  x?

4x?% = (12 + x)?
+2x = (12 + x)
2x=124+x —2x=12+x

x=12 —3x =12

12
X=12cmx=X=——=—4
3
Position of proton from origin willbe R
— 24 cm

30. (87)

92X* — YB3+ 2,a* + ;€0 4+ 24,€°
Using charge conservation:

92 =P+ 2(b) + (—1) + 2(a)

92=P+5

P =87 Ans.

31. (d)
32. (d) Photochemical smog is oxidizing smog. Its high concentration of oxidizing agent like ozone and HNO4

33. () V*2 and Cr*?

The metal ion for which have less value of reduction potential can release H, on reaction with dilute acid.
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=Rx1(5z-23)

34. (b) For lymen seriese — 11

min

. 1 1 1
For balmer seriese — T =R X4 (— — —)

max 22 32

}\min — }\max — )\max — %
1 A, A G5R

9A

max ZE

>

35. (d) Order of B.D.E in halogen is

(E)Cl—Cl>Br—Br>F—F>1-1

36. (a)
OH OH OH OH OH
NO, CH;
CH3 Cl
NO, NO, CH,
(A) ®) © ) E)
acedic strength o« K,
L1
PK,
OH OH OH OH OH
CHs NO;
= = > >
CH3 Cl
CH; NO, NO,
© )] (E) (B) (A)
37. (b) At point A — low pressure, volume of gas very high
-V—-b=xV

(p+%)(v— b )=RT

neglect
a

72)V=RT

(b
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Narrow Spectrum Antibiotic — Penicillin G (used in pathgens)

Antiseptic — Furacin
Disinfectants — Sulphur dioxide

Broad spectrum antibiotic — Chloramphenicol

39. (b)
40. (b)

FeCl; + NaOH —Fe(OH);/0H™
Negative colloidal particle

Positive ion required for coagulation of sol.

41. (c) To amine acid

H,N-CH-COOH

]
Ry
(A)
Tripeptide are formed —

/A /B /A /B
A\._..l B\--'\B A\__g B\_..\A
H,N - CH - COOH
|
R;
(B)

42. (d) Order of hydration enthalpy is size order

Li Be Smallest
Na Me
K Ca
Sr
Rh Ba
CS
larger

Mg?* > Ca?*t > K* > Rb* > CS*

43. (a)
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en
(31\PE J
o\ o
¢
44. (d)
(i) B.P. < Molecular mass
(ii) B.P. « polarity T
(iii) B.P. ot ————
45. (d)
Li,0 0~~  Diamagnetic

Na,0, 03~ Diamagnetic

KO, 0; paramagnetic
46. (d)
Ni+4co 22XE S Nico),
Impure MR
250°C
Ni + 4CO
pure

47. (b) Ni can adsorb 800 times more hydrogen then its own volume
48. (a)

Hoffmann degradation — Br,, NaOH

Clemenson reduction - Zn — Hg/HCl

Cannizaro reaction - Conc. KOH, A
Reimer-Tiemann reaction — CuCl;, NaOH/H;09

49. (d)

¥'d JEE MAINS PYQs

50. (b) Lassaigne test for both N and X is given by the compound which have C, N as well X atom in compound.

51. (5)

pH = 12,pOH = 2[OH"] = 1072 N




Ke-

10

29 Jan 2023 (Morning Shift)

-2
Molarity of Ca(OH), = 3 = >— = 0.005 N

2

0.005 — milimoles

: 100

_ 5 _ mili moles
1000 100

=5 x 10~1 milimoles
52. (2) H,0(g) — Hz(g) + 1/20,
1-x x /2

o (oc/2)Y/2 5
= — = X -
. - 2x10

3/2
2%x1073 = o

- V2(1—-)

xK 1

23/2 (10—2)3/2 —3/2
x=2X 1072

53. (0)

W(CO)q — 0 Bridge CO

CO
CON, | €O
PAEN
co” | M¢CO
CO

Mn,(CO)19 = 0

1
CO CcO
N\ Mn/

CO/ \CO

CO CO
>I\='111/
co” | Nco

%7 JEE MAINS PYQs
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17x1073
136

55. (3) Moles of hydrocarbon = =125x10"*

8.4
=1X—=nX0. X
nH, =1 1000 n x 0.0821 x 273

=>n=375x10"*%
Hydrogen molecule used for 1 molecule of hydrogen is 3

_375x107*
T 1.25%x 1074

56. (6)

Keq = Ky, 102
AG® = —RTInKeq
—8.3 X 300In 10
—8.3x 300 x 2.3
—5.72x 10%3]
= 5.72K]

57. (3)

¥'d JEE MAINS PYQs
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(e /- ] ICL-, BrF; and NO:" do not
/ have odd number of electron.

O=N=0
58. (6)

Distance moved by the substance from base line
f =

Distance moved by the solvent from base line
_3.0cm

" 5.0cm
59. (2)
60. (2)
61. (a)

=06o0r6x101

A2 =3A+al
and A* = 21A + BI
Now A* = A% . A2

A*=BA+al)-BA+al) {from(a)}
A*=9A%+60A+a’l ... (©

From (b) and (c)

9 A%+ 60A + a’1 =21 A+ Bl




lI (GP 29 Jan 2023 (Morning Shift)

putting value of A2 from (a)

9(3 A+ al) + 6aA + a?l = 21 A + BI
(27 + 60)A + (9a + a?)I = 21A + BI
by comparison

27+ 6a=21and9a+ a? =

= 6a = —6 puttinga = —1

62. (a)

1 — cos(x? — 4px + g% + 8q + 16)
fx) = (x — 2p)*
0 ,X=2p

,XF 2p

+ x = 2 is aroot of equation x> + px+q = 0
~4+2p+q=0

=>2p=—q—4

=4p* =(q+4)?=q* +8q+16

1—cos(x?—4px+4p?)

Now limy_,,p+f(x) = limy_,;+ (x—2p)*

(from (a))

1 — cos(x — 2p)?
x>20" | T{(x — 2p) 22

= lim

1 ) 1—cosf 1
=3 (im0 —gr— =3}

) 1
2 Timg+ [f(0)] = [E] —0
63. (d) Since, A lies on perpendicular bisector of BC, whose equation isy = x

Now, A4 is the point of intersectionof y = x and y — 2x = 2

~ point A, after solving is A(—2,—-2)

A (x,y)

(El,—a) gy”
B @) C (—a,a)

¥'d JEE MAINS PYQs
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In A AOCtan 60° = & = 0C = %{ 0A = p}

.BC=2x0C="2P
- =
Now, Area of A ABC =§>< BC x OA

1 2 z
= ><—p>< —p—sq.unit

2B
andp=0A=+4+4=+/8=22

_ (V2 _ 8 :
So, Area of A ABC = i —ﬁsq. unit

64. (d)

a 2 1
20 3 1
3 a 2

D=

D=a(6—a)+2(3—4a) +1(2a® —9)
=6a—a’+6—8a+2a2—9

D=oa?*—-2a-3
for no solution, D = 0
= a’—-2a—-3=0

(a+D(a=3)=0

> a=-1a=3
Now,
1 2 1 a 1 1 a 2 1
D;,=|1 3 1f,D,=|2a0 1 1fandD;=|2a0 3 1
B a 2 3 B 2 3 a B
if « = —1 then
1 2 1 -1 1 1 -1 2 1
D,={1 3 1|,D,=|-2 1 1|,D;=|-2 3 1
B -1 2 3 B 2 3 -1 B
=onlyfor=2,D, =0,D,=0,D;3=0
=~ It has no solution if « = —1 and 3 # 2
ifa=3
1 2 1 31 1 3 2 1
D,=|1 3 1|,D,=[6 1 1|,D;=[6 3 1
B 3 2 3 B 2 3 3 B
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= It has no solution for B # 2

=~ It has no solution for « = 3 and for all § # 2

65. ()
y(x+ 1)dx—x?dy =0, y(a) = e
dy y(x+1)
dx  x?

dy_f (x+ 1)dx
y x?

1
fnyzfnx—;+c
vy(@) =e
~1=0-1+C>C=2

Now,{’ny:{’nx—§+2

:en(g)zz_g

[

Sy =%, e?7x

!
So, limy_,g+y = limy_,y+xe” x =0
66. ()

_ 1ogx+1)(x—2)
e2nx — (2x + 3)

f(x)

case (i) x—2>0=>x>2

X € (2,00)

case (i) x+1>0and x+1+#1
~ x¢(—1,0) U (0, )

case (iii) x > 0 = x(0, )

case (iv) e?"¥*— (2x+3) # 0

= x2—-2x+3#0
x-3)x+1)+#0

> x#3,x#—1

= from (i) n (ii) n (iii)n (iv)

X¢(2, ) — {3}

%7 JEE MAINS PYQs
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67. (b)

D(15)+ 15C1D(14)+ 1SCZD(C)
15!

Required probability = 1 —
Taking D(ys) as 1?5'
14!

D(14) as Y

13!
D(13) as Y

1 1 1
15, gl#  15x14 13!
15!

Weget1_<e e  2x1 " e

=1 <1+1+1)—1 5"’008
B e e 2l 2e
68. (a) f(x) = Max. {x?,1 + [x]}

Now, f(x) = {1 :Z[X] 3;; XSS\/E

[Eedx = [ (14 [xdx + [ pxPdx
= [l 1dx+ [P 2dx + J f5x%dx
1
= (05 +2(04” +3 05
= 1+2(\/§—1)+%(8—2\/§)

42 +5
-3

69. (¢)

Re(z,z,) = 0and Re(z; +2,) =0
Let Zq1 = adq + lbl and Zy, = 4dp + 1b2

Z1Z; = (aja; — by by) +i(a; b, +byay)
0 Re(lez) = dqdp — b1 bz =0
oo alaz = b1 b2 (1)

andRe(z; +z,)=0=>a;+a,=0
= dy, = —d;
from (1) and (2)

b1b2=—a%<0
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Product of b, b, is Negative.
~ Im(z;) and Im(z,) are also of opposite sign.

70. (b) Vector 3 = Ai + uj + 4k b = =21 + 4] — 2kand ¢ = 21 + 3] + k

are coplanar then

. A un 4
[abé]=0 =([-2 4 -2|[=0
2 3 1
= 10A—-2u—56=0
=>51—u=28

also projection of a on the b is V54 units. then

3i-b=+54
—2A+4u—8
>— " -5
V24

= —2A+4p—-8=36
= 20+ 4p = 44
from (a) and (b)
7\=2—andu=?

26+46 72
=—=24

SA+u=
H 3 3

71. (b)

f(0) =3 (sin4 (32—1T — e) + sin*(3m + e)) — 2(1 — sin?20)

= 3(cos*0 + sin* B) — 2cos? 20
< sin? 26
1 —

> — 2cos? 26

<2 —sin? 20
3 -

— 2cos?20
5 ) cos

<1 + cos? 26
=3 —

> — 2cos? 26

2
f1(0) = 5 cos 20sin 26 X 2

3
fl(e) =sin40 = T
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i
[0, 7]

6el0m
40 € [0,4m]

-3
sin40 = ——
49_41'[ 5m 10m 11t
3’33’3
e__n 5m 51 11m
T 3'12'6° 1
48 = 0= +5‘IT+5T[+111‘[_41T+51T+10T[+11T[_301‘[_
B=RoesO =gttt = 12 T 12 T
_5n
B_8

51 1

) _f(5n)_3—C052(T) 3-5 5
®=Mi%)= 2 2
72. ()
PV V(~pVvr->((~qVr)
T->F=F
~(PVPA((~p) VD) =T .......
(~qQ Vr=F
>~q=Fr=F
=>q=T

From(@pvq=T
~pVr=T
~“r=F
>5~p=T

=>p=F
~p=Fq=Tr=F

73. (b) Area of Required Region

A= 2[[132&dx+f3m 21—x2dx]

e ey pxy ox — T
—2 2 (3/2) +{ 2 Sin 1(\/?)4'— 21—X2}

=2 i4\/§ — %] +(21sin"11+0) — (21sin-1 (—) + 3x/ﬁ)

%7 JEE MAINS PYQs
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8 2im 3
A=8\/§—§+T—6\/§—2151n 1\/;

21mt 8 3
A=2\/§+T—§—lein‘1 f;

Now,
1 2 1 21 8 3 2
E(Al - lein_l ﬁ) = E 2\/§ + 71’[ - § - 21sin_1 \/; — 21sin_1 (W)
17 21 8
—— e so—1
—2_2\/§+ 211 3 21sin 1]

{using sin“lx +sin~ly = sin™? {xw/ 1-y2+yJ1-— xz}}
[ 8 4

= |2 3——]= 3——
\/_ 3 V3 3

74. (b) Equation of ray is

1
y ==X

V3

Image of 0(0,0) in the line x + y = 1 is lies on reflected ray.

x—0 y—-0 2(0+O—1)
1 1 2
= M(1,1)

X4 >
/ 0 Qe 0)\ !

\J 4 K=l

= Point of Intersection of lines y = \/_XE andx +y=1isp(xy)

C (3=V3+3-1
(5

Now Reflected Ray is same as line passing through PM.

V3-1

-1 —
= Slope of PM = - 2— = f—é =43
—_1 -

2
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Equation of PM whose slope is v/3 and passing through M(1,1).
y—1=vV3(x-1)

y=V3x+ (—V3+1)

- ray, Intersects x-axis at a(x, 0)

Ly=0

=>V3x=-1(—V3+1)=V3x=V3-1

:>—1—i
BE
V3i-1 V3+1 2
V3 T (W3+1) 3+3

~. abscissa of o is ——
343

75. (c)

A=

7,
s

s
gl

/ (1‘0)F (3.0)

B

(1.2, 2

p

0 (1,0) P

(3.0

y2=4—(x—1)>2
x—1%*+y?2 =22

y = 2X
x—1)?+4x*> =4
x?+1-2x+4x*>=4
5x2—-2x—3=0

5%2 —5x+3x—3=0
5x(x—1)+3(x—-1)=0
x=1,-3/5

For B : req. area = ar(A DRQ) + ar(RPQ)
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1 3
=E><1><2+f 4 — (x—1)2dx
1

=1 () e ()

= > x-1) 5 Sin 2 )],
=1+2sinl1=1+m

For A : req. area = area of semi circle - shaded area of B

2

I 1+
X4
:T—(1+1T){':r=2}
A=m-1
_A_ m—1
"B m+1
76. (a)

14x? - 31x + 31 =0 <
B
and 35x% — 53x + 41 = 0<:‘/

Now, one root is common then

~14a? -=31a+31=0
35a¢2 —53a+41=0

a? —a 1

1242+ 1591 564 — 1051 343

2

a a 1
= = =
354 494 343

== % {from (ii) and (iii) }

and a2 = 234
343

A2 352
> —=—
49 343

A2—51=0

AA—-5)=0
A1=0,1=5=>a=5/7

not possible . only A = 5 possible

31 53 _ 4k

31
NOW,(X+B=E,aﬂ=a,a+y=£’ay_35
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3 4
.'.,Bzzan(;ly:E

Now equation having roots (%“47“) = (gg) is

, 35 250 _
X T X T 9 T

= 49x? — 245x + 250 =0
77. (d) Equation of line AB is

-5+11
8—4

y+5=< )(x—8)
>y+5=2(x—8)P2y+10=3x— 24
3x—2y—34=0

Let C be (h, k) then equation of AB

3
hx+ky—5(x+h)+5(y+k)—15=0

3 3
x(h—§)+y(k+5)—5 h+5k—15=0
Now, by comparing (i) and (ii)

3 3
h—§:k+5:—§ h + 5k - 15

3 -2 —34

after solving centre C is

and radius of circle is

3(8) — 2(_728) —34] |24+ 253—6— 34
r= =
NeE Vi3
26 | 213
r=|——,_=—
3V13 3

78. (b)
L
f(x) = x+ [ 2 (sinxcosy + cosxsiny)f(y)dy

fx)=x+ fog(cos yf(y)dy)sinx + (sinyf(y)dy)cos X)

a . b
Sinx + ——CosXx
T

given: f(x) =x+ v -
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by comparing (1) and (2)

T
—— = J o cosyf()dy

b L
and = foz sin yf(y)dy

adding (3) and (4)

a+b _fg S fv)d
24 ), (siny + cosy)f(y)dy

TC
a+b _f7 . + f(‘l‘[ )d
2—4 (siny + cosy) >~ Y)dy

Additing (5) and (6)

2(a+Db) 2 _ m a+b
= j (siny + cosy) (— + (siny + cos y)) dy

-4

—py 2tD (E+1)

2 —4\2
=>a+b=-2n(n+ 2)
79. (a)
2 1
\/1/\/
-1 1
_(x+1)? 2x
i) = 2+1 x2+1
fx) =1+ 1
X+§

Clearly, f(x) is one - one in [1, o] but not in (—oo, )
80. (d)
Total Apple = 10, Rotten apple = 3, good apple = 7

Prob. of rotten apple (p) = —

Prob. of good apple (q) = %

x — Number of rotten apples

herex = 0,1,2,3
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_0) = 4C (3) ><7><6><5><4—1
Px=0)="Co(35) X10%9%8%7 5
—1—4C(3)x7><6x5—1
px=1="C(15)*5%5%773
_ )= 4C (3)(2))(7)(6_3
P(x=2) = "C2(35%5) X8 %77 10
=3)= *C (3x2><1)><7—
Px=3)="Cs\1p*9%g) X7 30

x| 0 | 1 |23

35 | 105 | 3 1
Pit 270 | 210 | 10 | 30

Now,

= 1x0+1><1+2x3+3><1—6
= 2pixi =g 10 30 5

2 _ve2_ 21,3 1 -
and o* = Yp;x{ — —2+10><4+30><9 T

~10(p? + 0?) = 10(36 14)
wro)="\25"25

10X<50) 10x 2
= 5e) =

=20
81. (9)
A(0,2, )
o1, —4 B 5, 2, 3)
2\/_‘ 1 + 4| |
|2 o . \/25 +4+9

JQa+ 5)2 + (20( + 20)2 + (2a —5)2 = /2138
1202 + 80a + 450 = 798

1202 4+ 80a — 398 = 0

a=3=2a’°=9

82. (3)
Given f(x+y) = f(x) + f(y) — 1vx,y € IRand f'(0) = 2
Partial differentiate w.r.t x

= f'(x + y)f' (%)
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forx=0
f'(y) =f'(0) =2

on Integrating

= f(y) =2y+c
fory=20
= f(0)=C

Putx =y =0in(a)

= f(0) = £(0) + £(0) — 1
= f(0) = 1

from (c) & (d)

c=1

= f(y) =2y +1
=f(-2)=—4+1=-3
~ |f(=2)] = 3

83. (10) f(x +y) = f(x) + f(y)Vx,y € N and f(a) = =

forx=y=1
f(b) = f(a) + f(a) = 2f(a)
f(c) =f(2+ 1) = f(b) + f(a) = 3f(a)

In General

f(n) = nf(a) = g
f(n) 1

Zn=1 n(n+ 1(n+2) 12

n
m —_—
P S T D+ 2) 12

1 1
m+1n+2) 12

=>an=1( - - )=i

1 m
= Eanl

n+1 n+2/ 12
(1 1 1 1) ( 1 1 _5
=(3-3)*G-3)* o)
1 1 5
ﬁ___—_
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1 1 5 1
—1 =
m+2 2 12 12

=>m=10
84. (1120)

Letr+ 1,r + 2 and r + 3 be three consecutive terms

nc.2r 2

nC.,,2r+1 = g

r+1_4

=

n—-r 5
Also,

ncr+12r+1 3 5

4Cr+22r+2 )

r+2 5

Th-r—1 4
on solving (a) & (b), we get

n=8r=3

Here n = 8 (even)

middleterm=r+2=3+4+2=15

coefficient of Ts = 8C,2* = 70(16) = 1120

85. (60) Let first term of G.P be a with common ratio r
Given:a, -ag =9

ag +a; =24
a, = ard,as = art,ag = ar®,a, = ar®
a,-ag=a’r¥=9

35—3
a; =24-3=21
a
= —7—r2—7
as
- 3
= = = —
F=Vha=ig

ajag + azazag + as +a; = ajaq + (ary)(ar®)ag + 24
= ajaq + a,(ar*)aq + 24
= ajaq(l +ag) + 24 = (ar*)?(d) + 24

=36+ 24 =60
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86. (355) Given equation of plane is
ax+by+3z=2(a+b)
It containing the line

x—(-10) y—-8 z—-0
1 -2 1

-~ plane (1) must passes through (—10,8,0) and parallel to 1, —-2,1
Hence,

a(—10)+8b=2a+2b

= 12a—6b=0
and a—2b+3=0

on solving (2) and (3), we get
b=2a=1

-~ equation of the plane is
X+2y+32=6

c is perpendicular distance from (1,27,7) to the plane (4)

1+2x27+3x7—6|_|70|_10\/7

$C2| =] =]
V12 +22 + 32 V14 V2
Now, a2 + b2 +c2=1+4+22_71%9_ 355

2 2

87. (1) For (ax® + é)n

1 r
Tos = MG () ()

— 11Cra11—r6—rx33—4r

Coefficient of x% = 11C,al1~6p=6 = 11C 5B

For (ax — é)n

r

-1
Trpr = MCr(a)™T (@)

— (_1)rllcra11—r6—rxll—4r
coefficient of x=° = — 1Csa®p >

= 11C6(XSB—6 — 11C5(XGB_5

11C6
=S aff=-— 11C5=—1
“(ap)? =1

88. (2)
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AB=(A3-3b+48)-@—-b+0)
=(-1)3—2b+3¢
AC=(-3+2b—-38)—-@—-b+0)
= —23+3b — 4¢
AD=(23—-4b+68)—@E—b+0)
=3 —3b+5¢

For coplanar vectors

A—-1 -2 3

-2 3 —4]=0

1 -3 5
=>3A-6=0

A=2
89. (1436)
Number starting with 7 = 7$ FEF = 625

g 5 5 &5
Number starting with 5 = 5$ F57 =625
5 555
Number starting with 37 = 37 - -~ =125
) 11

Number starting with 357 = 357 T 535 =25

Number starting with 355 = 355_ = = 25

Number starting with 3537 = 3537 =5

Number starting with 3535 = 3535 -=5

Number starting with 35337 =1

Total = 1436

Therefore, the serial number of 35337 is 1436

90. (32)

Number of six-digit number starting with 1 is 1

= 8C; =56

As remaining five digits can be selected from 8 digits that are greater than (i.e., 2, 3,4, 5, 6, 7, 8)
Number of six-digit number starting with 23 = ¢C, = 15
Total =56+ 15=71

Now, 72™ number = 245678
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l edu

~sumofthedigits=2+4+5+6+7+8=32




