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1. (B) wg + wgr + wg = AKE

1
5><10><5—0.5><5><10><x—§1<x2=0—0

250 = 25x + 50x?

2x24+x—-10=0

X=2
2. (¢
Z in LHS = 92

ZinRHS =56 + 36 =92
Ain LHS = 236
AiInRHS =141 + 92 = 233

So 3 neutrons are released.

KQ
3. ME==
__Q

47eyR?
O
0™ 47R2E

2__10Q 2__Q
Now, g E® = —-r . E" = —=.E

Q8| _ [QIE] _ [Q] (W]

(201 = 52| =T = e TaliRd
[W] MIL2 T2 P

“w®T T oMeT

4. (@) Forlens1:f; =10,u=-30,v =72

_uf —30x10
VEU+f —30+10

Forlens2:f; = -10,u=10,v="?

_uf  10x-10
VEU+f 10-10

Forlens 3:f =30,u = —oo,v =?
So v will be 30.

5. (b)y = 2cos 2m(330t — x)m
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y = Acos(wt — kx)

by comparing w = 2m X 330
2mf = 2m x 330

f=330

6. (C) I]_(A) = 12(1)2

MR? 3 (MR?
AN G

2
Wy = —-WwW
273
7. (d) vy = volume immersed in water.
v, = volume immersed in oil.

Vipwg + V2po8 = (Vi + V2)pcg

vy +

v
2P0 _ (vq +V2)§—C

w w
=vq +0.8vy, = 0.9v; + 0.9v,
=0.1v; = 0.1v,

viivy, =101

8. (d)

_ RT
T V2md? NP

f
KE = =nRT
2n

VA_ RB_ R_l
vg JRa 4R 2
Vg = 2V, = 6V

I
10. (c) B127t§ = lho

_ Kol
4ma

1




Ke-

B,2m2a = p,l

_ Mol
4ma

2

u?sin26 _ u?sin?6

11. (b) =

g 2g

4sin Ocos O = sin? @

4 =tan6
_¥pont
12. (c) P = R,R—A
p 1
K_
£

P, t; 20 ¢,

0 =45°

Case-1 : No friction
a=gsin®
1
£ = 3 ( gsin 0)t?

2¢
gsin 0

t]_:

Case-2 : With friction
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a = gsin 0 — pgcos O
1
£ = 3 (gsin @ — pgcos B)t3

2¢ _ 2¢
gsin @ — pugcos® n gsin 0

1
h=1--3
15. (a)
36V
—>
E, | R |
o,
\—
120V/60Hz
36 = IR
120
36 =————=xR
/Xf + R?
120 x 90
R=90Q =36 =——
/XE + 902
/xf + 902 = 300
X% = 81900
X, = 286.18
wL = 286.18
Lo 286.18
3768
L= 0.76H

16. (b) Least count = ﬁ mm = 0.01 mm

zero error = 4+0.05 mm
Reading = 4 X 1 mm + 60 X 0.01 mm — 0.05 mm = 4.55 mm

17. (d) De Broglie wavelength of proton & electron = 1
h

v )l=—
p

pproton = Pelectron
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2
p

v KE =—
2m

KEproton < KEelectron
[Kp <Ke]

18. (b) Least count of vernier calipers = ﬁ cm

+ Least count = 1MSD — 1VSD

let x no. of divisions of main scale coincides with N division of vernier scale, then

1VSD_x><1mm

B N
) —1 X X 1 mm
TooN M T mm N
ﬁmm— mm—ﬁmm
~(1- L)
x= 2N

2N-—-1
X:

2
19. (a) B.E. = Am(?

(5M,, + 7M,, — M, )C?
20. (a) For Isobaric process
w = PAv = nRAT = 100 ]

Q=Au+w

F
AQ = EnRAT + nRAT
f
(E + 1) nRAT

5
(3+1)100 = 350

21. (10)
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Hg/

_Ho ni
Ho

Hc

5><103:1—50><100><i
30

22. (40) m = mass of small drop

M = mass of bigger drop

2R%(p—o0
v,=2 (p—olg

9 n
8xm=M

8r3=R3>=R=2R
as V, X R? - Radius double so V, becomes 4 time
~4x10=40cm/s

23. (5)

P

e Cal

’ N\,

4
7
+ 1’< Q 1 m Q2 >\\

2 2cm Zem b
Kq, _ Kqz
%COSB =z cos B

Kq, 4 Kq; 4
20 V20 2525
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q; 20 [20 8
as; 25425 5vx
8 x 25v25
X=——
5 X 20v/20

Xx=75

vz (100)2

24. (5) Rpeater = 5 = 1o = 100

2
For heater P = % = V =+/PR
V=+v62.5x%10
V =25v

10Q2
L—AWNV > heater

® 00 Vo———

i =T =75A, iy =2=25A

iR=i1—iH=5
V=IR

R
5

50
25. (22)

C = 2uf; E = 110v2sin(100t)
1 1
XC == —e
wc 100 x 2 x 106
10000
= T = SOOO.Q

~110V2
' = 5000
_ 110v2
i =—
M 500042

_ 110 A
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=22mA

26. (2)d=1mm,D=1m,4 =500 nm

AD 21D
10 (—) i
d a

d
=3

~10x10™*m

5
=2x107*

27. (6) Total energy = K.E. + P.E.
atx =0.04m, TE.=05+04=09]

TE=1mw?A%2=09

1 25\%
:—><0.2(27r><—) X A% = 0.9
2 T

=>A=0.06m
A=6cm

28. (5)

20V "5

PR =20 cm

1
fmin (PQ) = Z % 20
=5cm

29. (100)
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M 2M v
o>V &-@j
: N‘\\ : i <\
i “ i %
1 \\ 1 \\
H | \ 4]
i Vo
] 1
i L '-.
4—>
100m
2H v
100=v |[—; x== —
/ 2,/ / g
= x =100
30. (2)
a. = w’x
vdv
e 2
Ix w*X

fovvdv = f13w2xdx

v? x?
=2
>=o [z

v w?
= 32 _ 12
=51 ]
v=2V2w
x=2
31. (c)
H+

PO, + (NH,);,MoO; ————> (NH,);P04.12Mo0; 4

Or HPOy Ammonium Canary yellow ppt.
Molybdate {Ammonium phopho
molybdate)

32. (d)

Rate of formation of B is

d[B]

— = kil Al = k[ B]

0 =kq[A] —k;[ B]

(&) = ®)

33. (b) Antibonding molecular orbitals are formed by destructive interference of wave functions.
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(ABMO) 6* = ys — Y

34. (d)

OH O Na’
O veon— Q) 1o

v
Stronger ACID than H,O
35. (a)

H
Carbocation (!@
H” H
Trigonal planar

36. ()

SN? = Inversion

SN! — Racemisation

37. (d)
NH, OH
(i) NaNO, + HCI
(i) H,O, warm
O
NaQCI'QO?
HQSO4
O
OH
CHO
(i) CHCl3+aq NaOH
(i) H'
OH
COOH
1) NaOH
(11) CO,
(i) H

38. (d)
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(A) Bayer's test — Unsaturation

(B) Ceric ammonium nitrate test - Alcoholic-OH group
(C) Phthalein dye test — Phenol

(D) Schiff's test — Aldehyde

39. (d) (D) Due to inert pair effect lower oxidation state is more stable.

(E) Nitrogen belongs to 2™ period and cannot expand its octet.
40. (¢)

1 2 3 | 5 6 7 8

CH, — CH - CH,~ CH,~ CH - CH — CH, - CH,
| 1 1
CH, CH, CH,

2.5,6-Trimethyloctane

OH

Cr,03"
41. (b)
42. (a) Buffer solution is a mixture of either weak acid weak base and its respective conjugate.

7
2C10;

H+

Blood is a buffer solution of carbonic acid H,CO5 and bicarbonate HCO3
Statement 1 is false but Statement Il is true.

43. (a) CH3CH,COOH, CH3COOH, CH3CH,CH,COOH, HCOOH

The correct order is :

HCOOH > CH;COOH > CH3;CH,COOH > CH;CH,CH,COOH

44. (a) Hinsberg test given by 1° amine only.
45. (d)
46. (b) As electronegativity increases non-metallic nature increases

Along the period ionisation energy increases.
High electronegativity difference results in ionic bond formation.

Oxides of metals are generally basic and that of non-metals are acidic in nature.

47. (a) Nitrogen present in pyridine can -not be estimated by Kjeldahl method as the nitrogen present in pyridine can-
not be easily converted into ammonium sulphate.
48. (c) Anodic half cell

Gas - gas ion electrode

FHa(g = Hiag) + 7

Cathodic Reaction
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Metal-metal insoluble salt anion electrode
Aglag T €~ = Ag(s)

AgCl = AgE’aq) + Cliag)

AgCI(S) +e - Ag(s) + Cl(_aq)

Overall redox reaction

1 _
7 Ha(g) + A8Cls) = H ag) + Cliag) +A8(s)

Cell Representation
Pt|Hy( ) [kClison [AgCls) [Ag

u

49. (a) MnO, + 4KOH + 0, fied 2 K,;MnO,4 + 2H,0
Dark green
Electrolytic oxidation in alkaline medium:
At anode:
MnO%~ - MnOj + e~
50. (¢)
(A)
[CF(NH3)6]3+
Cr3*:3d3

n = 3 (unpaired electrons)
n = 3.87 B.M. (Il)

(B)

[NiCl,]?~

Ni2*:3 d8

n=2
n=2.83B.M. (IV)

(®)
[CoF4]3~
Co3*:3d°

n=4
=490 B.M. (I)

(D)
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[Ni(CN),]?~
Ni2*:3 d8
n=20

u = 0 B.M. (Ill)

51. (38)
H,0(£) = H,0(g) AHY,, = 40.79 kJ/ mole AHY,, = AUY,, + AngRT

1 x 8.3 x 373.15
40.79 = AU?  +

vap 1000
AUY,, = 40.79 — 3.0971
= 37.6929
AUQ, =38
52. (2)
Cz
(12e7):01s%,0%1 5% 02 s%,6%2 s?[n2p2 = anf,]
BO.=22=>
2

0,

(16e7):01 s%,0*1 52,02 s%,0*2 s?,02pz?

[n2p2 = n2pZ|[m * 2py = n*2py]
Bo. =2=°_,

. . - 2 -
Be,
(8e7):015s%,0%15%,025%,0%2s?
BO.=X2%=p
2

Li,
(6e7):015s%,0%1 52,0252
BO.=%2%=1

2
Ne,

(20¢") : 6ls’.0*%15%.625%.6*25%.02pZ’
[n2p2 = m2pZ|[m * 2p2 = m * 2pE]o * 2pZ

B.O. = 10;10 =0
N,

(14e) : 0152,0*132.0252.6*232|:Tt2p§ = n2p§} oZpi

BO =2*_g

2
He,
(4e7):015s2,0%1 s?
BO.=Z2=0
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53. (1)

CH; —CH; — {.iJH — CH;

Cl
54. (9) Tyrosine
OH
HO NH,
Number of carbon atoms =9
55. (9)
Phy (I? _Ph
lNaOPUA
O Aldol
Phy Il _Ph condensation
g G = CH-CGCH=C \H reaction
56. (1)
g
——
e

57. (74) Molality of urea is 4.44 m, that means 4.44 moles of urea present in 1000gm of water.

4.44 + —8
= 0.0740
OR
74 x 1073
X=74
58. (2)
Co*3:3d° t%’é’zeg’o
Unpairede™ =0

Ni*2:3 d® e22¢5"

Unpairede™ = 2
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1
" 5800x10~8 cm

59. (1724) ¥ (waveno.) = = 17241

OR
1724 x 10 cm™! = x = 1724
60. (22) Mass percent of Alcohol

Mass of ethyl alcohol
= ——x 100
Total mass of solution

1Xx46 4600
= X100 = ——
1x46+9x18 208

= 22.11 Or 22

61. (b) Image of point (—4,5)

X=X Y—V1 (aX1+b1+C)
a b aZ + b?

Line:x+2y—2=0

x+4 y—-5_ 2(—4+1O—2>

1 2 12 + 22
-8

-5

_ 8 28

X= 5° 5

_ 16, 9
Y="%5T>75

Point lies on circle (x + 4)% + (y — 3)% = r?

64 (9 2
—+(——3) =r?

25 5

100

_— 2 =
o5 re,r=2
62. (b)

t=k(b+ 9

r-3=3
t-3=kb-3+¢-3)

3=k(2+6—-15+3—2+32)
3 =Kk(—6+34)....... (1)

I =Kk(51 42— (5 - k)
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[Pl =kvV25+4+25+ 42 —101=1....... ()

3 1 .
k= —6+31 —2+1 putin (2)

4+ 2% — 42 =54+ 2% —-102
64 =50
34=25
63. () R, > R; —R;, R, > R, —R;
a—a b—f 0
0 pf-b c—y|l=0
a b y
(@a=a)(y(B—b)—blc=y)— (=P (-alc-y) =0
y(@—a)(—b)—bla—a)c—y)+alb=pF)(c—Y)

y+b+a—0
y—c B—-b a—a

64. () Tp +Tg = =

70
+ar® =—
ar + ar 3

T, - Tg = 49

ar?-ar* =49
a’r® =49

3 7

ar’ =+7,a=—

r

70

ar(1+r%) = 3

7 70
4y _ 2 _
r2(1+r)—3,r =t

1(1+t2)—10
t 3

3t2 —10t+3 =0

Wl =

t=3,
Increasing G.P. r? = 3,r = /3
T, +Tg + Ty

=ar3 + ar® + ar’
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=ar3(1+r?+r%)

=7(1+3+9)=91

65. (d)

AA MM, TT,H,I,C, S, E

(a) All distinct 8C5 - 56

(b) 2 same, 3 different 3C; x 7C3 - 105

(c) 2 same It kind, 2 same 2™ kind, 1 different 3C, x °C, — 18

Total » 179

1+icos©
1-2icos 6

66. (b) Z =

_ 1+ icos6 1+ 1cos6
71=—7>—=—|———
1 — 2icos© 1 — 2icos 0O

(1 +icosB)(1 — 21cos0) = —(1 — 2icos 0)(1 + 1cos )
(1 +icosB)(1 + 2icos 0) = —(1 — 2icos 0)(1 — icos 0)

1 + 3icos © — 2cos? 8 = —(1 — 3icos O — 2cos? 0)

2 —4cos’0=0
. 26—1=>6— m 3w 3m 5t 7
S V== =T Ty
sum = 3m
67. (b)
1 4 -1
A=(7 9 pul=0
5 1 2

= (18—p)—4(14—-5u)—(7—45)=0=>u=0
A = Ay = Ay = A, = 0 (For infinite solution)

A
-3
-1

-1

Ay = ul=0
2

NI

A(18 — 1) —4(=6+ 1) —1(=3+9) = 0
181424 —-6=0=1=—1

68. ()
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- A A A B=2Ai+3j+4lA(
r =\Ai+4j+3k)+a(2i+3)+4k)| - A oAl A
1 ( 1 J ) " '+J ) a, +Ai+4j+3k
I'2=(2|+4J+7k)+[3(21+3j+4k) 5 =2;+43+71‘(

|bx(@,-ay)| _ 13

Shortest dist. = o] NeT

|21+ 3]+ 4k) x (2 - Di+4k)| 13
V29 V29

| — 8] —3(2 — Dk + 121+ 4(2 — Dj| = 13

|121 — 42j + (31 — 6)k| = 13
144 + 16A% + (31— 6)% = 169

1642+ (31—-6)2=25=1>=1

69. (c)
3(5+1) , f5-1
4 4 ) _8f5-2
S[(Brt) [ Et]
L 4 4
:4J§—1XJ§—4
J5+4 -4
_20-16V5—/5+4
N -11
=@:a=l7,b=27,c=11
a+b+c=052

70. (c) sec? y% + 2xsiny secy = x3cosy secy

d
sec? yd—i + 2xtany = x>

d dt
_ 2,9
tany = t = sec Vi = &

L4 oxt = x3, If = ef 2xdx = ¥
dx !
teX’ = [x3.eXdx+c

1
x2=Z=>t'eZ=§er-ZdZ= [e?-Z—e?] +c

N| =

2tany = (x2 — 1) + 2ce™

y(1)=0=>c=0:>y(\/3_’)=g
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71. (b)

Required area = Ar( circle from 0 to 2) — ar (para from 0 to 2)

= [ 8= x?dx — [} V2xdx

X 8
=[|—+/8 — 2 _'_1_
[2 X +251n 2 \/_[3/2
2 8 2 22
=-vV8—4+—-sint—— —2
> 8 +251n B 3 V2 -0)
=>2+4 T8 g
473 "73
72. (d)
<
2
m0A=§

m —atanﬂ—|2 2
0B — 5 4+ Is

_ 4 — 53
" 110 + 2a
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4 - 5a==+(10 + 2a)

\

4—-5=10+2a 4—-5a=-10-2a

=>7a+6=0 3a=14

L. __6 _
a=Ty AT
6 14
7773

73. (b)

(G+b)xZé—Eéx(—2d+3b)=0
(@+Db)XC+ (—2d+3b)xé=0

= (@+b)—2d+3b)xé=0

= ¢=1(4b—3)

== (441 — 4] + 4k — 4i +§ — k)

= A(401 — 3] + 3k)

Now

(81 — 2j + 2k + 331 — 3j + 3k) - 1(40i — 3] + 3k) = 1670
= (41i — 5] + 5k) - (40i — 3] + 3k) x 1 = 1670)
= (1640 + 15+ 15)1=1670 =1 =1

so ¢ =401 —3j— 3k

= €2 =1600+9+9 = 1618

74. (a) '(x) = 6x% — 18ax + 12> = 0 <

a + a? = 3a&a X a? = 2a?

!

(a + a?)? =27a3

= 2a% + 4a* + 3(3a)(2a%) = 27a3

= 2+ 4a’® + 18a = 27a

=4a*—-9a+2=0

=4a°—-8a—a+2=0
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> M4a—-1)(a—-2)=0=>a=2
S0 6x2 —36x+48=0
=>x2—6x+8=0

If we take a = %then a= %which is not possible
75. (a)

X Y Z
5 one &4 five 4 one &5 five 3 one &6 five

4/9 4 1

P = ya/973/0 123

76. (a)

floge4 T
* ex—1 6

LeteX —1 =t2
e*dx = 2tdt

2dt
t2+1

=/
= 2tan" 't
- log¢
= 2tan 1(\/eX — 1)|a
=2[tan™1V3 — tan"1 Ve — 1] = g

T Tt

=§—tan_1\/e°‘_—1=ﬁ

T
= tan"1Ve* — 1 = 7

X =D & =_
e e 2

1
x2—(2+§)x+1=0
2x2—5x+2=0

77. ()

y =f()
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y = flx|

y = {0l

24

: a
o0 = LD - If ()
a2
O] %

78. (c) A = {2,3,6,8,9,11} (a,b)R(c, d)

B = {1,4,5,10,15} 3ad — 7bc

Reflexive: (a, b) R(a, b) = 3ab — 7ba = —4ab always even so it is reflexive.
Symmetric: If 3ad — 7bc = Even

Case-1: odd odd

Case-11: even even

(c,d) R(a,b) = 3bc— 3ab

Case-l: odd odd
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Case-ll: even even

S0 symmetric relation

Transitive:

Set (3,4)R(6,4) Satisfy relation

Set (6,4)R(3,1) Satisfy relation

but (3,4)R(3,1) does not satisfy relation

S0 not transitive.
79. (d) limy_ o f(x) = f(0) =3

vax + b%2x2 —+/ax
-0t =
=0 bvax+x

ax + b%*x? — ax

bvVax3/2(Nax + b2x? + \ax)

lim 3

limx_)o'l'

b2
lim,_,
x=0" bva(Va + b%x +va)
b __b_._b_,
Va-24/a 2a -

80. (a) (Vaxx? + i)w

General term = 10, (vaxx?)' (L)r

2x3

20—2r—3r=0

81. (128)




o
%( ,b)

\=
\\x=24

dA—O > b=4
db N

A=2(24-8)4

=128
JEanx-Vx

_ % Vx \° -1)
82. (6) a0 = limy_,o+e€ N
=1
Leot
B = limy_o (1 + sinx)2°***
= el/2
x> —(1++Ve)+/e=0
ax’?+bx—1e=0
On comparing

a=-1,b=+e+1

1
12In(a+b) = 12><§=6
83. (40)

B (248 -6, 24/5)

S(+/8,0)
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Area = %(OS)h = %\/52\/5 =40
84. (11)

Q(1,6,4)

A[17 48 70
147147 14

08 April 2024 (Evening Shift)

X

1

y—1 z-2
2 3

A(t, 2t + 1,3t + 2)

QA = (t— 1i+ (2t —5)j + (3t—2)k
QA-b=0

(t—1) +22t—5)+3(3t—2)=0
14t =17

20 12 102
= — ]/ = —

e=32F=17 14

2a+f+y = 15—4 =11
14

85. (1505)

2,5,11,20, ....
3n?-3n+4

General term =

3(100) — 3(10) + 4
10 = 2

=137

10 terms with c.d. = 3

10
sum = —- (2(137) +9(0))
= 1505
86. (2)

[x+1||x+3|—4|x+2|+5=0

case-1

x < -3

x+Dx+3)+4(x+2)+5=0
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X’ +4x+3+4x+8+5=0

X2 +8x+16=0

(x+4)2=0
Xx=—4
case-2
-3<x<-2

—x2—4x—-34+4x+8+5=0

case-3

—-2<x<-1
—x2—-4x—-3—-4x—-8+5=0
—x2-8x—-6=0

x>+8x+6=0

—8 4210
x=— = —4++10
case-4
x=-1

x> +4x+3—-4x—-8+5=0

No. of solution = 2

87. (1)

08 April 2024 (Evening Shift)
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2 1
=—1y=-2B'(-1,-2)

X
incident ray AB’

Mg = 3
y+2=3x+1)
3x—-y+1=0
a=3b=-1
a?+b?+3ab=9+1-9=1
88. (33)

a,b,ceN

a<b<c

__ 9+25+a+b+c _

. 18

X = mean
a+b+c=56

Mean deviation = @ =4

=9+7+|18—a|+ |18 —b|+ |18 —c| = 20

=|18—a|+ |18 —b| + |18 —c| = 4

. T|xi—%|? 136
Variance = ZXi—X" _ 136

=81+49+ |18 —al2+ |18 —b|? + [18 = ¢|> = 136
= (18—-2a)2+ (18— b)2 + (18 — )2 = 6
Possible values (18 —a)2 =1, (18 —b)2=1(18—-c)? =4a<b<c

18—a=1 18—-b=-1 18—c=-2
a=17 b =19 c=20

SO

a+b+c=056
2a+b—c34=19—-20=33
89. (4)

alx| = |yle* B, a,beN

xdy — ydx + xy(xdy + ydx) = 0
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b _ XL xdy +yde) = 0
v (xdy + ydx) =

fnly| —fn|x| +xy =
y(@) =2
fn|2|-0+2=c
c=2+1In2

fnly| —fn|x| + xy = 2 + ¥n2
njx| = In |§| —2+xy

exy—Z

2|x| = |y|e®V?

a=2B=2a+B=4
90. (7)

B

! dx—A(aX_l) +C
Jx—1D*(x+3)° x +3

=/ ! d
xS+ 3)65
1
1=/ dx

)" wrap

x—1 4
= —_— = —4/5+1
( ) t > &+ 3)2 dx =dtt

1—1f ! dt—1t1/5+
T Wt T st

1/5

I_S(X—l) +C
4\x+3

5 1
0(+[3+20AB=2+20XZ><§=7
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