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Physics
Section - A
1. (¢
B=04T
r=20cm
w = 10mrad/s
E= ! BwR?
=0.2512V
2. (a)
C=1uF
V=20V
d=1pm
. 1
Energy density == > €, E2
\Y%
E= 3= 20 X 10%v/m
U=177x103%]/m3
3. (a)
Angular impulse = [ML? T™!]
Latent Heat = [M° L2 T2]
Electrical resistivity = [ML3 T~3 A~2]
Electromotive force = [ML? T™3 A™1]
P1_ 4
4. (c) oy = 25
. . P2 _ S
Ratio of rms velocities = [—=—
pr 2
5 (b)
3
(KE) Trandational = [E KT] X no. of molecule
50 23
No. of molecule = 1 X 6.023 X 10 ]
(KE)Trandational = 4108.644 ]
6. ()

2X(—13)_ 10R
1.3  1-R

R_z

—§Cm
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. 1
(b) Frequency of revolution o =

(d) Comptan effect is based on particle nature of light.
9. (a) Distance = Area under v v/s t graph

Distance=%><2><10+2><10:30m

10. (b, /c)
Method-1 :
Without considering uncentainity in €.
_HoMm
41 r3
1
B x 3
AB (Ar)
I X [ —
B r
% uncertainity in B = 3%
Method-2 :
With considering uncentainity in 4.
1
B x r—3
AB A? Ar
_:—+3x(—):1+3x1=4%
B £ r
% uncertainity in B = 4%
11. (b)

2GM
Vescape = T

( Vescape )Planet — (&) % (E) — 1
(Vescape )Earth ME R 2
1
(Ve s =7 (Vs )y = 56 ks
12. (d)

x = Asin(wt + )
Xg = Asing ... .. @Y
p = mAwcos(wt + )

Po = mAwcosd .......(2)
2)/(1) = tandp = (X—O) me
Po
) Xo MW
sing =

V(mwxg)? + Po
/(mmx )2+p?
From (1), A = -2 = >

sin¢ - mw
This means we can explain assertion with the given reason.

13. (d)

+ t ‘::H
Vo

»—
L 1@}
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\%
m=—3=—aandv—u=20cm
fe vu  (=30)(-10)
“v+u -30-10
~R=+15
14. (b)
(214 37) - (31 + 6))
(p) = 2 =6
L ﬁ_1A+3A
AT \m T2
1. 3, . R
vatt—4sec=(§1+Z])x4=(21+3])
P = (214 3)(21+37) =13
(P>_ 6
Pps 13

15. (d) V = V,sin wt

R.B. R.B.
,nputVuT/i /&v ,
A =

o]
Output l

T U

ol
o0
10cm 40cm  50cm 90cm
| 1 | 1 I
! AR ! ¥
400g 250g mg

Tnete = 0= (400 g X 30) = (250 g X 10)(mg X 50)
12000 — 2500 9500
50 50
M=190g
18. (d)

m-=
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Mg = Fg = (400 X 1073) = 103 X V4

V4 = 400 x 107 m3

(VOL )outside = (10 X 10_2)3 — 400 x 10_6
=600 X 107® m? = 600 cm?

19. (b)
V3.1 ) vA
= <71 + §]> 30sin [w (t - E)]
EzﬁXEandEzBoc
(V3 1,
Here E <7 -+ El)
Ey, = 30c

E= <%i - ?i) 30csin [oo (t - Z)]

20. (c)
F
Ta @ TSa
(

F
mg m-x)g

ol

F—mg=ma

F = ma+ mg
F-(m-xg=(m-x)3a
Put F
Ma + mg —mg + xg = 3ma — 3xa
_ 2ma
X= g+3a
Section - B
21. (1)
=23
\., _-.'.J"‘u?/
0ix
E = ¢vB
E=2% % vBandx = vt
=—XvVband X =v
V3
2
E=—v?Bt Eoxt!
V3
22. (12)
p= 6 X 107°Cm
E =10%/m
W = AU = —pE(cos 6 — cos 6;)
23. (50)
B AP
=3y
\Y
AV = 7 X 106 % (10 x 10-2)?
T 1.4 %1011

AV =50 mm3
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R B 40

I
II
40V
V4 = Vg = the bridge is balanced
10 20
> —=—
R 40
R = 20Q
[= 2 2A
20 "
25. (54) Maxima condition

ot ot nA ) A 27
= > {=—= = —_— —

Ht=1n 2u 2u’2p’

Minima condition 2ut = (2n — 1)A/2

(2n-1)A A 3A

4— = = -

S>t=
22
" 4

Rate of evaporation = % =54x10"1 m3/s

Chemistry
Section - A

At

26. (b)
Ry = K[A]*[ B]*
np 1 ng 1
R =k[7] [
-5 B
\Y% \Y%
R, = 9R;
27. (c) V,05 + alkali - VO3~
In VO3~ ion, vanadium is in +5 oxidation state
28. (a)
(A) Sucrose — a; — B, Glycosidic linkage
(B) Maltose — a 1-4 Glycosidic linkage
(C) Lactose — B 1-4 Glycosidic linkage
(D) Amylopectin - a 1-4 and a 1-6
Glycosidic linkage
A-lll, B-I, C-IV, D-lI
29. (a)
30. (b) Based on the Ksp values and salt analysis cation identification, we can say that order of Ksp value is:
HgS < PbS < AgBr < Ca(OH),
Ksp values
HgS — 4 x 10753
PbS - 8 x 10728
AgBr —» 5x 10713
Ca(OH), » 5.5x 107°

31. (a)
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H*H,0
32. (c) (A) Starch —  Glucose
H*H,0
(B) Cane sugar — glucose + fructose
(Sucrose) 50% 50%

H*H,0
(C) Milk sugar - glucose + galactose

(Lactose)
. H'H,0
(D) Amylopectin  —  Glucose

H*H,
(E) Amylose —  Glucose

So, correct options are B, C and E only

33. (d) As internal energy ' U " is a state function, its cyclic integral must be zero in a cyclic process

~ AU case (I) = AU case (II) = AU case (11I)

34. (d) ;
C
o
H
(Major)
lAgc'_\'
NC
(Major)

35. (c) %w/w of HNO3; = 75%
means 100 gm of solution containing 75 g of HNO5
gm 100gm
o(E)  —12s-

my

solution

Vi 0f 100 gm solution = %zml
~ 75gm of HNO; present in %(;ml solution
~ 30gm of HNO; present in

100 30 = 32ml soluti
mx [— I;lgsoutlon
(A) [CoFg]~
36. (b) Cod* - 3 d6
AT O T
3d l4s___ 4p 4d]
sp3d2
(B) [NiCl, ]~
Ni%* - 3d8
AT ]
3d s 4p
sp’

©) [CO(NH3)6]3+
Co3* - 3d°

AT T 10T
4s

3d| dp ]

d*sp®
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(D) [Ni(CN)4 ]2~

Ni** - 3 d®
el 0] O
3d | 4s 4p|

dsp’
37. (d) Compounds having at least 1a — H will react with KMnO, and give benzoic acid.

s(ogen

38. (d)
Br

Br

KOH/EtOH [excfssll A

2-Phenylhepta-2,4-diene

39. (d) Law of octaves was arranged in the increasing order of their atomic weight. Lothar Meyer plotted the physical
properties such as atomic volume, melting point and boiling point against atomic weight.

40. (d) Because no. of bacteria initial = N,

and No. of bacteria at any time t = N

Since bacterial growth is given as

N = NyeXt

Where K = growth constant for bacterial growth

| time
41. (c) For single electron species energy only depends on ' n ' (principal quantum number)
Soenergyof 2s = 2p
and energyof3d <4s
42. (d) Living cell = 0.9gm in 100 gm of solution %w/w = 0.9
Solution is have equal moles of glucose and water = 0.5
Weight of solution = 0.5 X 180 4+ 0.5 X 18 = 99gm %w/w = 90%
Concentrated solution
= Cell will shrink.
43. (a)
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NaNO
(A R-NH, - ‘R—N&@q®

NH, NC
CHCI;
KOH(EtOH)
CHCl ;
(B) R_NH2 KOH(EtOH) R-NC

(C) Only primary amine gives carbyl amine test
(D) Ph — SO, Cl — Hinsberg reagent

Benzene sulphonyl chloride

(E) Tertiary amine do not react with Ph — SO, Cl
So correct options are (B) and (D) only

44. (b)
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45. (b) As, S3 and As, S are yellow colour sulphides, (NH,), S is colourless, PbS is black, Cus is black in colour

Section - B

46. (5) Strongest oxidising power among the option is Mn, 05 because of E° value

E;/In+3/Mn+2 =4+157V
Mn*3 - d* configuration

u = V24BM
= 4.89BM

=5
47. (48)

AH[CO,( g)] = —393.5 kJ/mole
AH{[H,0(¢)] = —286.0 kJ/mole
AH.[C¢Hg] = —3267.0 k]/mole

AH¢Ce¢Hg = (7)

15
CeHe + 702( g) — 6C0,(g) + 3H,0(¢)

AHg = AHc = ZAH¢(P) — ZAH¢(R)
—3267 = 6 x (—393.5) + 3(—286) — AH¢(C4Hy)
AH¢(C¢Hg) = 48 k] /mole

48. (2) Electrolysis of NaCl is

1 1
Cl+ H,0(aq) = NaOH(aq) + EClZ( g) + ZHZ( 2)
Since during electrolysis pH changes to 12
So [0H®] =10"%and [H*] = 10712
So by Faraday law

Gram amount of substance deposited =
Amount of electricity passed

1072 x X 96500 =1Xt

1000
1072 x 600
1000
B 1072 x 600 X 96500
~ 1000 X 5 X 60
[ = 1.93 ampere
So, I = 2 ampere (nearest integer)

X 96500 =1x5x 60

49. (15) Phosphorus belongs to 15™ group and forms dm — dm bond with transition metal and PH; is strongest base

among the other group members excepet NH;.
50. (6)
0, — 2 unpaired electrons according to MOT
0, * - 1 unpaired electrons according to MOT
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03 — 1 unpaired electrons according to MOT

NO — odd electron species

NO, — odd electron species

K,[NiCl,] - Ni?* = 3 d® weak Ligand, C.N. = 4

= Tetrahedral, Paramagnetic with 2 unpaired electrons
Mathematics

Section - A
51. (b) E; : Bag B, is selected
B, B, B3

6W4B 4W6B 5W5B
E,: bag B, is selected

E5: Bag B; is selected

A : Drawn ball is white

We have to find P (%)
() PE)P (5)
PP () + 7P () + 7P ()

i
10
4

%o
10

4
15 _

52. (a) Equation of angle bisector : x —y = 0

a(l—a) 9 | S p

———|=—==>a=50r —

V2 V2

Sum =5+(—4)=1

53. (d) let

d,, = component of a along b

E

+ 10

1
3%
1
§X

+2x
3

W[ =
[E

ot

@, = component of @ perpendicular to b
16 o

2 Ok

d11 11 Bi+j=k)

1 .
3, =—(—41—5]— 17k

aq 11( 1 ] )

'-'3:311‘{'51

3= 0 31+ f<+1 4 — 5] — 17k
..a—ll(l j—k) 11( 1— 5] )
_44 11 331;

BETRRETURET!

ad=4i+7-3k

a=4BB=1y=-3

a?+B2+y2=16+1+9=26
54. (b)
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x2—(3-2Dx—(2i—-2)=0

(3 -2 +(B -2 - 4()(-2i-2)
x= 2(D)
_(3-20)+vV9-4-12i+8i -8

2
_3-2itV-3-4

- 2

_3-2i4,/(1)? + (2D)2 - 2(1)(20)
- 2
_3-2i+(1-2i)

2
3—2i+1-2i 3—2i—1+42i
2 or 2
=>2—2iorl+0i
So ay + B8 = 2(1) + (=2)(0) = 2
55. (b)

A

V2x+3y=6=>y= 6_;@( put in ellipse

X2 (6-V20'_
9 9 x4
4x% + 36 + 2x% — 12V/2x = 36
6x%2 —12v2x =0
6x(x — 2v2) = 0
x = 0&x = 2v/2
Soy=2y=§

So,

2

2
Length of chord = \/(2\/5 -0)2 + <§ — 2)

16
= 8+?
88 2
= ?=§ 22so0a =22
56. (d)
A, EEGRDN

favourable case

Probabllity (P) = —————
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(when A & E are in order)
Total case = 6!
Favourable case = °C,.4 !
_ (15)4!

"~ (30)4!

57. (d)
g(x) =x2+ X%
7 4
g'(x) =2x+ §x§
_g®
f(x) = ”

7
f(x) =2 +§x

7r
f(r3) =2+ ?

7
5 (1 + §r) =310
58. (¢)

1
3

Q
_x+1 y+3 z+5
3 5 7

15 32

X—= y-— z—7
PQ= 1 4 7

15 32
:Q(x+7,4x+7,7x+ 7)

Since Q lies on -line L

15
At=+1 7A+7+5

S

>3 7
= 70+ 22 =211+ 36
>A=-1

) 8 4
Poth(;,;,O)

Probablity when not in order = 1 — % =3

28 Jan 2025 (Evening Shift)

1

=2A

From equation (1) & (2)

15 82 /32 42
PQ=J(7‘?) +(7-9)
PQ = V66
= (PQ)? = 66

14+v) =1 ... 1

59. (c) ;EZZ{()_....(Z) Y

+(7-0)
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x(1+2x)=1 =>2x2+4+x—-1=0

Areabounded = | _11 <1 Ty y7> y
v
= <tan‘1y —%)
=il
_m 1
2 3
60. (a)
__[cos® —sinB
P= [sine cos 0 ]
B = PAPT

Pre multiply by PT ( Given)
PT B = PTPAPPT = APT
Now post multiply by P
PTBP = APTP = A

So A? = PTBPPT BP

I
A? = PT B?p
Similarly A® = PTB1p = C
1
A= [\/_E _2] (Given)
0 1
1
S A2=|3 —V2 -2

0 1
Similarly check A3 and so on since C = A0

. . 1)\10
= Sum of diagonal elements of C is (—) +1

V2
1 +1_33_m
32 32 n
g cd(m,n) = 1 (Given)
=>m+n=65

61. (b)
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letx = t*
dx = 4t3dt
1 4t3dt
thenf ﬁdx = f —T
<3 (1 + xZ) t(1+1)
t*-1+1

4t
3f1+tdt:/4f 1+t

=4[ (t 1+1dt
( )t+1

(t—1?
=>4{ > +{’n(t+1)}+c

1 2 1
hence f(x) = 2 (XZ - 1) + 44n (1 + x1> +c
f0O)=—-6=>2+4m+6=-6->C=-8
now f(1) = 4fn2 — 8

=4(In2-2)
62. (a)

2
f xF'(x)dx = 6
° 2
=xF(x)|3 - j f(x)dx = 6
0
- 2F(2) - f * F()dx = 6 f(2) = 2 F(2) = 2]
0

2
f xFx)dx = -2 ....(1)
0

> foz F)dx=-2 .....(2)

Also
2 2
f x?F"(x)dx = x?F' (x)|% — 2] xF'(x)dx = 40
0 0
= 4F'(2) —2 X 6 = 40
F'(2) = 13
2
~ F'(2) +j F(x) =13—-2 =11
0
63. (¢)
n?+5n+6
ay =
Sy =Sn=Yl =Y
nooT T aksly T 41R2 45K+ 6
1
—q4yn -
Lk=1 (k+2)(k + 3)
1 1

—4yn  _ - -
z:k—lk+2 k+3
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1 1

4 (n +2 n+ 3)
1 1

- 4<§_n+3)
_ 4n

“3(+3)

_ (507)(4)(2025)

20257 3(2028)
=675

507

64. (a)
f(x) is onto hence A is range of f(x)
now f’(x) = 6x2 — 30x + 36
=6(x—2)(x—3)
f(2)=16-60+72+7 =35
f(3) =54—-135+108+7 = 34
f(0)=7
hence range € [7,35] = A
also for range of g(x)

g(X) = 1—WE [0,1) =B
s ={0,7,8, .....35} hence n(s) = 30
65. (b)

2[x]+1<-lor2[x]+1>1
=>[x]<-1U[x] =0
= X € (—o0,0) Ux € [0, )
= X € (—o0, )
66. ()

. [(T I T T
1 3 sin(+F) - (3) - - D
sin%r=1 sin (% +(r—-1) g) sin (% + %ﬂ)

13

17{2 (cot(g+ (r—l)g)—cot(g+%)>

sin—+

6r=1
=2V3-2=aV3+b
Soa’?+b?=38

67. (¢)

tan 6 = = =
1+%-m 1-m m-1

2m—1_m+1

2+m m-—1
2m?—3m+1=m?4+3m+2
m2—6m—-1=0
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sum of root = 6
sumis 6
68. (a)

1
(a+b)z
Ty Trv1) Tr42 = GP
1}+1 - T}+2

SO, T} T}+1

120, 20y,

12Cr—1-_ 12Cr

12-r+1_ 12-(r+1)+1
r B r+1

(13- +1)=12-r)(r)
—r+12r+ 13 = 12r — r?
13=0 )

No value of r possible

SoP=0
1\ 12 1

1 1\ T
(o) =3 e o) ()
1 1
Exponent of (32) exponent of (45) term
12 0 27
0 12 256
q=27+ 256 = 283
p+q=0+283=283
69. (d)

12—-r

, , ~ X2 y?
Xty —8X—0,?—I
4x? —9y2 =36 ...(2)
Solve (1)&(2)
4x? —9(8x — x?) = 36
13x2 - 72x—36=0
(13x+6)(x=6)=0
-6

X = E,X =6

=1 ...()

-6 .
X = el (rejected )

y = Imaginary
36 y?
=6,———=1
"E9 T
y2 =12,y =IV12

A(6,V12),B(6,—V12)
200+ 4 .
p (a, 3 ) P lies on

centroid (h, k) 2x—3y+y=0
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-— a=3h-12
200+ 4
Kk = g = 20+ 4 = 9k
_9k—4
“=
6h—2y=9k—4
6x — 9y = 20

70. (b) as f(x) is a polynomial of degree two let it be
f(x) =ax?+bx+c(a#0)
on satisfying given conditions we get
C=1&a = =1
hence f(x) = 1 + x?
also range € (—oo, 1] hence
f(x) = 1 —x?
now f(k) = —2k
1-k?=-2k->k?®-2k—-1=0
let roots of this equation be a&f3
then o + B2 = (a + B)? — 2af
=4-2(-1)=6

Section - B
71. (64)

X|vl|z

Letx=2=y+z=13
(4)9),(5,8),(6,7),(7,6),(8,5),(94),— 6
Letx=3->y+z=12

(3,9),(48),........,(93) » 7
Letx=4->y+z=11
(2,9),(3,8), v veveue 91) -9

Letx=5->y+z=10
(1,9),(2,8), ...... (9,1) - 10
Letx=6->y+z=9
(09),(1,8), ........(90) -9
Letx=7—->y+z=28
(0,9),(1,7), e e ,(80)—-9
Letx=8->y+z=7
0,7),(1,6), .......(7,0) - 8
Letx=9—->y+z=6
(0,6),(1,5), ........,(6,0) » 7
Total=6=7+8+9+10+9+8+7 =64
72. (1)

X X
f(x) = limp_ Yr=p (tan— —tan F) = tanx

or
X _ atanx

limy o () = limy getenx &~ 1
*>0\ x —tanx x>0 (x — tanx)

X—tanx __ 1)

-1
73. (20)
g(Za +(n—1)6) = (n—2) - 180°

an+3n?—-3n=(n—2)-180° ... (1D
Now according to question
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a+(n—-1)6°=219°
=a=225"—-6n’

......... (2)
Putting value of a from equation (2) in (1)
We get

= 2n? —42n—360 =0
=>n2—-14n-120=0

n = 20, —6 (rejected)
74. (14)

X+ty+4=0

AO/S_'

4.4
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(225n — 6n?) + 3n? — 3n = 180n — 360
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