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MATHEMATICS

1. A

Area of second A= T:

J3a®

64

Area of third A=

sum of area =

Qo 1 _at
TN

4

perimeter of 13 A =33

3a
perimetr of 2 A =?

3a
perimeter of 31 A =?

2.

Sol.

Sol.

Sol.

C
Given : 4x <5y
then

R={(, 1), (1, 2), (1, 3), (1, 4), (1, 5), (2, 2),
(2,3),(2,4)

(2,5),(3,3), 3, 4), 3, 5), (4, 4), (4, 5), 5, 4,
(5,5)}

i.e. 16 elements.

iLe.m=16

Now to make R a symmetric relation add

{(2, D(3,2)(4,3)(3, 1)(4,2)(5,3)(4, 1)(5,2)(5, 1)}
Le.n=9

Som+n=25

A

Total method = 53

faverable = °C, (2° — 2) = 60

. 60 12
robability = ——=—
P 4 125 25

C

ﬂ_ 2+o)x—PBy+2
dx  Bx-y(20 +B)+4a

Bxdy — (2o + B)ydy + 4ady = (2 + a)xdx — Bydx + 2dx
B(xdy + ydx) — (2o + B)ydy + 4ady = (2 + a)xdx + 2dx

By — 20 J; BY | 4oy - (2HOOX

4oy

= B =0 for this to be circle

2

P=3a2=6a (2+a)%+ay2+2x—4ay=0
P

=% coeft. of

>2+a=23

g L.F x'=y’

3 36

~[a=7
P’ =363Q

ie 2x2+2y? +2x -8y =0
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Solutions

06" April 2024 (Evening Batch)

Sol.

Sol.

7.

Sol.

xX*+y?+x—-4y=0

4 2
C
let P(x, y)

()(—2)2+(y—1)2 25
(x-17+(y-37 16
9x2+9y? + 14x — 118y + 170 =0
a’>+2b+3c+4d+e

=81 +18+0+56-118
=155-118

=37

B

li(r2 —-r)(n—r)

lim =

n—ow 1 1
3 2
r=1 r=1

n—l

Z:(—r3 +r*(n+1)—nr)

r=1

lim >
no® (n(n + 1)) _n(n+DH(2n+1)

2 6

(((n - 1)n)j2 L (+D(n-Dn@n-1) n’*(n-1)
2 6 2

lim

n—»o0

n(n+l)(n(n+1)_2n+lj
2 2 3

2 2 3
n(n+1)3n° +3n—4n-2
2 6

n(n-1) (—n(n -1), (+D@n-1) _nj

lim

n—ow

lim (n—1)(-3n* +3n +22(2n2 +n-1)—6)
(n+1D)(Bn" —n-2)

n—ow

lim (n—1)(n* +5n -8) B

1
e (n+1)(3n’—n-2) 3
C

n+l (:r _E
"C, 35

T

Sol.

Sol.

10.

Sol.

(n+Dh! rin-n! 11
c+D!(n-1r)" n! 7
(n+1) 11

r+1 7
Tn=4+11r

'C, _(@=D!n-n)!_5
e, (n—1)! 3

n_s

r 3

3n=>5r

By solvingr =6
2n+5r=50

B

I7m=m+ m-4)+(m—4x2)..+...(m—-4x24)
17Tm=25m—-4(1+2..24)

n=10

m=422_ 150

z,—2z, Z,-2%Z,

7,2, +2z2,-22, —2,2,22,2Z, —-1=0
e — |

(z, z, -1)(1-22,-2Z,) =0
(zf=1) (22 - 1) =0
C

12)(
Let y=|—
X

Iny =2x/n (lj
X
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Solutions 06" April 2024 (Evening Batch)

Iny =-2x/nx A — 5!=120
G — 5!=120 240
lﬁ: —2(1+ /nx) NA — 4!=24 264
y dx NG - 41=24 288
1., . ) NP —» 4!1=24 312
for x >—f" is decreasing
e NRAGPU =1 313
S0, e<T NRAGUP 314
NRAPGU 315

1 2e 1 2n
HES 3. D
(§] T

Sol. g(x)=h () - e"®

e" >’ g'(x) =h(e") - ™ - h'(x) + ™ h'(ex) - e
. D £(0) = h(1)e"® h'(0) + " h'(1)
. A =2+2=4
Sol. (axbxc>|=|axb||c|§ 14 D
[6-d[=2v2 QG.-3.1)
69
|l +|a|f 2c-a=8 Y69
0
22+ 38 — 1207 = 8 Sol. S
R(2,5-1)
iz~ 12/d+30=0
P s
‘Z|_12i\/144—120 (051
2 RQ =1+ 64+4 =69
+ y A~
:12—22*6 RQ=7-8]j+2k
|z|=6+\/g RS=/+j-k
o coso— RQRS _[1-8-2] 9
R IRQIRS| [J693| 323
ixb=l6 1 -1
110 cosg__3 _RS_RS
V23 RQ 69
7-j+5k
) RS=33
|§><B|=\/ﬁ
sine——\/ﬁ—g
23 J69
(5xb)xz|=x/ﬁ(6+\/g)§ V3 e
QS=+42
9
Z(6++/6) |
2 area =—-2QS-RS =42 -3.3
12. C 2
Sol. NAGPUR A =914
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Solutions 06" April 2024 (Evening Batch)
A =81.14=14k 41_ 5
= —= 2
k=8l 2
15. A 18. C
A(3,-2)
Sol. F AE Sol. i i .
mi
B(8.3) D C(h. k)
2
area J.(l - %J dx
Slope of AD =3 X X
Slope of BC=——

equation of BC=3y+x—-17=0
slope of BE = 1
Slope of AC = —
equation of ACisx +y—-3=0
point C is (-4, 7)

16. D

Sol. sin5xe[-1, 1]
—sin5x €[-1, 1]

7 —sin5x €[6, 8]

1 1 1
—e _’ pe—
7—sin5x |8 6

17. B

>

Sol. ax(i+])=|2

. _——aD>
|
[a—

@Ex(ix])xi=k+]
(Ex(ix])xi)xi=]j—k

ib

projection of d on b= B

Ta=2
TJa—-3=-1
19. A

sec? xdx
Sol. [+———
a’tan’x+b

lettanx =t
sec? dx = dt

J- dt
a’t’ + b’
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Solutions

06" April 2024 (Evening Batch)

. a
on comparing o =3

ab=12
a=6,b=2

maximum value of

6 sinx +2 cos X is \/%
20. C
Sol. |A]=3
ladj(—4 adj(-3adj (3adj((2A) "))
Hadj(—3adj(3adj( 2A) ™)
4° Jadj(-3adj(3adj(2A) ")
212 - 3123adj(2A) '
212 312 3% adj2A)

212 . 336 |(2A)—]|]6
2]2 ‘336 1 ]
[2A [

1
2]2 ‘336 248 | A |]6

1

12 36
273 94 316
320 -3 20
F = 2 6 . 3
m=-36 n=20
m+2n=4
21. 17

X
Sol. [5 + 3} is discontinuous atx = 2, 4, 6, 8

Jx is discontinuous at x =1, 4
F(x) is discontinuous atx =1, 2, 6, 8
Da=1+2+6+8=17

22. 61

2
Sol. Given & =9 and a_ ii

a e 3

equation of tangent y —+/3x ++/3 =0

be equation of tangent

Let slope =S= NE)

23.

Sol.

24.

Sol.

Constant =—/3

By condition of tangency
= 6=06a>-9a
—a=2,b"=9
Equation of Hyperbola is

X2 y2
VI 1 and for tangent

Point of contact is (4, 3\/§) =(Xy> ¥Yo)

9 13

Now €= 1+Z =

Again product of focal distances
m= (x,e+a) (x,e—a)

m + 4¢? = 20¢? — a?

(There is a printing mistake in the equation of

4
directrix X = iﬁ'

. 4 . .
Corrected equation is X = iﬁ for directrix, as

eccentricity must be greater than one, so question
must be bonus)

3660

S(x) = (1 +x)+2(1 +x)*>+3(1 +x)*+....+ 60(1
+x)0(1 +x)S=(1 +x)*+........ 59 (1 +x)%+60
(1 +x)8t!

_@#x0+x)° -1

X

~xS —60(1+x)*"

Put x =60

60
~60S = % —60(61)"

on solving 3660
23

[x*]dx + j‘{%z}dx

o —_—

1 12 NA)
- dex + j1dx + j 2dx
0 V2

1
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06" Aprif 2024 (Evening Batch)

25.

Sol.

26.

Sol.

2 NG Jo
+j3dx+ I4dx+ Ide
5 > N

NG J6 3
+j6dx+ j7dx+j8dx
V6 7 NO)

2

2 2
+j0dx+j1dx

0 V2

V6 NO) 3
+j2dx+ I3dx+j4dx=31—6\/§—\/§—\/§
> G %

26 -7

a=31 b=-6 c=-2
atb+c=31-6-2=23
71

9C2

d=1- 12C5

u=0-a+1-b+2-c+3-d=1.25
c=0-a+1-b+4-c+9d—u’

, 105
o' =—
176

Ans. 176 — 150 =71

77 +8 -9 2
cosC=———=—
2xTx8 7

49 cos 3C +42
49(4 cos® C — 3 cos C) + 42

o))

m+n=32+7=39
27. 43

Sol. @ =Ai+2j+k
a,=-2i-5j+4k
p-=3i-j+k
G—=-31+2]+4k
(A+2)i+7j-3k=7, -a,
pxg—=—61—15)+3k

44 |-A-12-105-9]
V30 \J(=6) +(-15) +3°

44 |6L+126]

J30 3430

132 =61 +126]

A=1, A =—43
A |=43
28. 4

a]O+B]O+\/§(a9+BQ)
2(a +B%)

Sol.

o (o ++/20) +B* (B2 +V/2B)
2(a® +B%)

8o’ +8p° 4
2(a” +B%)
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Solutions 06" April 2024 (Evening Batch)
29. 38 3. D
Sol. D=D,=D,=D,=0 Sol. 1% law of thermodynamics
AQ=AU+ W
7 3 =  +48=nCvAT + W
D,=|3 2 4|=0=>p=-39 . 48:(1)(3—Rj(2)+W
I p -1 2
= W=48-3xR
= W=48-3x(8.3)
2 7 A
= W=23.1Joule
D=3 2 51=0=>A=-1 33. A
1 -39 32 lem
Sol. 1 MSD = 0 =0.05 cm
A—u=38
4 4
30. 3 IVSD_5—3MSD_5—3><005 cm = 0.049 cm
Sol. (¢ +1 dx +e¥sinx dy =0
ol (¢ )YCOS SR LC=1MSD - 1 VSD =0.001 cm
= d((e@+ 1) sinx) =0 For mark on paper, L, = 8.45 cm + 26 x 0.001
(e+1)sinx=C cm
=84.76 mm
For mark on paper through slab
It through 0) bap £ 57ab,
passes Tiroug ( L,=7.12 cm+41% 0.001 cm = 71.61 mm
For powder particle on top surface,
=c=2 ZE=4.05cm+ 1 x 0.001 cm =40.51 mm
- actual L, = 84.76 — 40.51 = 44.25 mm
Now, X:g actual L,=71.61 —40.51 =31.10 mm
L
=e" =3 L, _F]
PHYSICS
Section - A (Single Correct Answer) Sy _ L4425 4
3. D L, 3110
Sol. For longest wavelength in Paschen's series: 34. A
1 11 S J
—=R| ——— Sol. Intensity =—¢,Eqc
A {nf ni} 270
For longest n, =3 :l><9><10"2><(600)2><3><108
n,=4 2
[ _2 _ 2
1_r =—x36x3=486 w/m
2 2
A 3 (
B 35. D
1 R l 1 Sol. At surface: mg =300 N
A L9 16 _ 300
&s
I R
A 16><9} R d
At Depth 7184 =&, I_E
16x9 16x9
=>A= -
7R 7x1.097x10 3 R
A=1.876x10°m S Y
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Solutions 06" April 2024 (Evening Batch)
3g, Q 3
4= T Fpg oc E X —
weight at depth =m x g, 3Q° 3

36.
Sol.

37.

Sol.

38.

Sol.

—mx 28~ 33002 225N
4 4

C
Energy = hc/A;
1240

k= A(nm)

eV

v = [Rg tan 0+
l-ptan 0O

~ [300xgx tan30°+0.2
1-0.2x tan30°

— 300x10x| 22702
1-0.2x0.57

Vo = 314 m/s

m

ololo

Foq oc Q?
F,s=16N
Now If P & R are brought in contact then

P S R

Now If S & R are brought in contact then

P S R

New force between P & S is :

39.

Sol.

40.

Sol.

41.

Sol.

Fg c ——==-x16=6N
PS 8 8
A

di
( Emf )induced =-L a

In magnitude form,
di
“)L—
(L3
(L)[+2-(=2)]

0.2

|Emfind

=0.1=

=0.1><0.2=5mH

=|L
C

— (Hlens _ IJ(L _ L]
Mair R, R,

- () s

| =

=§=1.5
2

D

Degree of freedom(f) =5 + 2(3N — 5)

f=5+2(3x2-1)=7

f
energy of one molecule = EKBT

energy of 10 molecules

= 10(%1{,;] = 10(%KBTJ =35K,T
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Solutions 06" April 2024 (Evening Batch)
42. B
. 6P. —P.
=——1x100% =500%
Pi
(:f:(:l‘ (:-:’/‘ "J'l’):’ e T 4 6 . A
Sol. /,’- ‘};’:;"-\\ !';::: Sol. There are two liquid-air surfaces in bubble so
/ =N ot 2S) 48
! = | ) & =2 — |=—
i ;:z —> total weight 1 AP= 2( R j "R
A 4 =200+10x10 '
A/ =300N 47. D

-, g

Chain block system is in equilibrium so

T=200+100=300N.
43. C
he

Sol. ——¢=¢V
ol. — ) g

1240 eV -2.13eV=¢eVs

= 4.13 eV -2.13 eV =¢Vs.
= So, V= 2volt

44, A

Sol. Power (P) = VI
= 110=(220) (D)

= I=05A
n-¢
Now, [=—
t
:>0.52(£j(1.6><10‘9)
t
n 0.5
:>_:—719
t 1.6x10

— 1223125107
t

45. A

2

Sol. Kinetic energy (K) = Ey™
m

=  P=+2mK
IfK,=36 K
So, P.=6P.

% increase in momentum —

Sol. (A) Graph between Magnetic susceptibility and
magnetising field is :

3

Y e
X
(B) magnetic field due to a current carrying wire
forx<a:
ir
B= Ho .
2na

X

(C) magnetic field due to a current carrying wire

forx>a:
B= Hol
2ma
v
€

(D) magnetic field inside solenoid varies as:
m
X
48. C

Sol. 4t division coincides with 3rd division then
0.004 cm = 4VSD — 3MSD
49MSD = 50 VSD

1
IMSD = —cm
N

0.004 = 4{%MSD} -3MSD

0.004 = (ﬁ - 3) [ij
50 N
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06" April 2024 (Evening Batch)

N6 1000 _ 461000

=—x =230
50 4 200
49. C
Sol. AQ = mSAT
A
(o AQ
mAT

ML*T
[s]=
MK
[s]= [ T> K]
Statement-(I) is correct

PV
PV=nRT >R=—
nT

[ML'T? [ ]
R = mel[]

[R] = [ML?T~? mol"'K™']
Statement-II is incorrect

50. A
u+4/u’ +2gh
Sol. tt,=—"""—
g
) _—u+1/u2+2gh
,=— Y
g

g
~ (u2 +2gh)—u2 2gh

tt, = 2 =7 =t’ jt:\/tltz

g g
51. 122
Sol. 10.2 eV = hc/A
%= 1245¢V —nm _ 122.06 nm
10.2eV
52. 10

Sol. for maximum current, circuit must be in resonance.

1

f=— —
* 2nJLxC
] 1

 2d100x107° x2.5% 10
1

amf25% 107"

53.
Sol.

54.

Sol.

55.
Sol.

56.

Sol.

1

2m x5

:@xlmHz
10

x10° x\/ﬁ Hz

f, =10 x 10° Hz

Moment of inertia about C and perpendicular to
the plane is :
[=12[2+4+6]

l><12

3
I =4 kg-m?
100
W=AU=U-U
W= (_FLB)f - (_FLB)I
:0+(n.]§,)i

=(100x5x 1073 x 1 x 103 x0.27J
=1x104J=100puJ
160

14040
MWW

240

24 I
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Solutions

240x10
240+10

Req=1404 +ﬂ
250

Req=140.4+

Req. = 150Q
Current in ammeter = 24/150
=160 mA
57. 1

Sol.

In vertical derection
2T sinB =20
using small angle approximation sinf = 0
6=1/100
T=10/0
T=1000N
Change in length

AL=2vx*+1? —2L

2
—2L| 14+ ———1
2L

2
X

AL="—
L

Modulus of elasticity = stress/ strain

10°

2x10" = x 2L

Axx—
L
. A=1x10*m?
58. 8

Sol. 1 =(ﬁ+Jﬁ)2 ~9]

max

o = (VAT —T) =1

min

B R Tk |
59. 740
Sol. The difference in frequency in open organ pipe
_nv
2L
__6v.  5v
2x0.6 2x0.9
v=333 m/s
Af=740 Hz

06" April 2024 (Evening Batch)
60. 80

7 C‘l—— — C2

C,=C +C,
eq
2¢, A
C, =22~ 10uF
2xd
A
C, =358 _isp
Ceq =25uF
Now the charge on C, = 10V uc
C,=15VuC.
Now force between the plates
2
F= Q
{ 2A €0j|
100V? 10" 225V2x107"7

+ =
2x2x107" e, 2x2x107x¢g,
325 V2=8 x4 x 10 x 8.85

 32x8.85x107
325

v /283.2>< 107
325

V=0.93x10"
CHEMISTRY

Section - A (Single Correct Answer)
61. (B)

V2

OMe(+M)  CHi(+H~I) CF3(-D)
62. (B)
Sol.:3 moles are present in 1 litre solution
3x1000
ity = =2.79m
molality =175 571000 — [3x 58.5]

63. (C)
Sol.: Direct NCERT Based
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06" April 2024 (Evening Batch)

Solutions
64. (B) 69. (B)
Sol.:
OMe OMe
1 Sol.: ~ HNOsHSO, _
CH: g - ° =
' NO: (&)
l L2~(Hshuft) OMe OMe
: Br.
g CH; Br; (Excess) Br
Fe g
l NO; NOo, (@B)
CH;
O<;{/ 70. (B)
{Major Product ) Sol.:
CH)\ f CH:
65. (A) "y, B H\“‘c: E’):CH3
- ¥ H 77N
Sol.: Ag" +1" —> Agl  Yellow ppt. CH; H
Cis—but-2—ene Trans—but—2—ene
Ag" +ClI" — AgCl White ppt (Polar) (Non Polar)

Ag’ +Br- — AgBr Pale yellow ppt

66. (A)
Sol.: Applied external potential should be greater than
E?, in opposite direction
67. (D)
Sol.: Unpaired electron
Sc[Ar]4s?3d!
Cr[Ar]4s'3d®
V[Ar]4s?3d*

Ti: [Ar] 4s%3d?
Mn: [Ar]4s?3d°
68. (B)
Sol.: Fact Based

Cis—but—2—ene has higher Dipole moment than
trans—but—2—ene

71. (C)
Sol.:
Hybridisation Hybridisation
PF, sp’d SF, sp’d’
BrF, sp’d’ [Co(NH,),]" d’sp’
Both statement (A) and (B) are false.
72. (D)
Sol.: Dueto inert pair effect; T/ and Pb™ can behave
as oxidising agents.
73. (B)
NH,

2

Sol.: @

NGl
NaNO,+HCI @ Cu.Cl; :
NO
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Solutions 06" April 2024 (Evening Batch)
cl OH 0
TiCEy — t,0
NaOH, 623K, 300 atm _ =
H" a?
A) N2
FeOy, 7 — 0
74. (C) 2
Sol.: Non polar compounds are having higher value of 1 /I )
R, than polar compound. e
75. (A)
: T III1 .
Sol.: (A) Down the group; radius increases FeCl, ™ — "I ’l ’I o3
(B) EN does not decrease gradually from C to 2
Pb.
(C) Correct. 1 1 al
(D) Correct. II
(E) Range of oxidation state of carbon ; —4 to +4 e
% (D) CoCtm—=| 1 1111 |2
Sol.: A—>(IV)
B () 1 | 11 at
C— ) 80. (D)
D — (I1I) 1
77. (D) Sol.: CO(%)*-EOZ (g) = CO,(g)
Sol.: CH;— CoOH —2A%_, cH, cH, oH 1 1
An, =1 1+—|=—=
lpcc ¢ 2 2
0
K 1
Il P _(RT Ang
CH;-C-H K, (RT) JRT
HCN/OH
Section - B (Numerical Value Type)
OH
81. (287)
CH;—C—CN
| Sol.:
H
H,0/0H i
l B @/ _ N o pheH, —1\|T—CH3P]1
CH;—(l,'H—{:OOH e CH,Ph
OH (X) (3° amine)
78.(C) Molar Mass of (X) is 287 g mol™
Sol.: Dibromo bis(trimethylphosphine) platinum (II) } =8
82. (12)
79. (D)
Sol.: _~H- .
O O
Sol.: I |
HsC ~N
. \Cf;»’f\ \\QCMCHS
B — NI |
& X 'NZC\
H;C | | CH,
0 O
\Hf';
3NiS + 2HNO, + 6HCI
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Solutions 06" April 2024 (Evening Batch)

—3NiCL+2NO + 3S + 4H,0 88. (17)
H,C-C=N-OH
NiCL +2NH,0H+ = | g Sk K, 3
H,C-C=N-OH (), K, 2
—NH,CI + H,0 + (B)
83. (543 Z Kty = fn— = fn3
Sol.: AT,=273.15-270.65=2.5K 1_%
n 3
AT =K, =2.5= 1.86><a
=n=0.1344 moles K,t, =/n ! =/n5
—w=0.1344x32=43¢g -4
4.3 >
Volume= ———=5.43 ml = 543x102ml
0.792 Kt 0477
84..(15) K, t, 0.699
OC;H; OC;H;
Sol.: _ HNGHS L 0477 S g 170
t, 0.699
NO, 89. (34)
90. (0)
Ty Fe Sol.: For 3d transition series:
Oxidising power : V7 < Cr™® < Mn"’
oA, +5 03,0
Br Br V™ [Ar] 4s°3d
Number of unpaired electron = 0
n=0
NO,

85. (5) v e e

Sol.: ~ _{:h e

/ ™~
7.3 X +
CH; @ CH,~O—CH;
SNCH
P e
86. (200)
Sol.: AG=0
_AH 400 500k
AS 02

87. (6)
Sol.: Central atom utilising sp? hybrid orbitals
S0,,C,H,,BCL,,HCHO, CH,BF,
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