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|| FES002nce’ | epMain) 2025 | DATE : 04-04.2025 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

PART : PHYSICS]

1. Mean free path for an ideal gas is to be observed 2 « 107 m while avarage speed of molecules of gas is

observed to be 600 m/s. then fraquancy of collision is near by

(1) 4 = 107 Hz (2} 1.2 = 107 Hz (3) 3 % 109 Hz (413 % 1010 Hz
Ans.  (3)
Sol. liver & = 2«10

v = 600 mis

2x107 1.4
800 3
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2. A ring and a solid sphera releasad from rest from same helght an encugh rough inchined surlace. Ratio

of their speed when they reach at bottom is 1..3 mis. Then xis ;
x

Solid sphere
h
(s (2} 10 (3} 15 (4) 20
Ans.  (2)
Sol.  For solid sphera lotal enargy consarvalion
E=E

mgh = élmZ 4 %n‘n

- \
mgh = ;I imF{2 I}-:z + ém\rz
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Ving= gh -..{2)

Vig _ gh 7T
Y sk 10
e on 1:?
3. Which of the following is ratio of 5* bohr radius of He* and Li== ?
m3 @3 @5 3

4. If ratic of electric flux and magnetic flux dimension of is MFLETRAS then {where. E represent electric field
and B represent magnethc fiskd)
1310 = 1.1 (2) Q) = [1.2) (3} QA = [1.-1] (4) (@A) = [1.0]

Ans. (3)

sa. E.o
B

[where, ¢ = speed of light]
dimension of - G = [m0L' T4

dimension of | ; | = LT

Q=
R=

5. Distanca between object and image is 30 cm by using spherical mirror of found length : m=-— ; there

find 'x*
{1315 (2) 30 (3) 45 4) 75
Ans.  (3)

Sol. m= =‘u’ |v—u| =30

1 1.1 4
—=—4= Y= —
i 3
;| 1 45
e =— =1
t 15 45 R T
3+1
T4
45 x 45
1= P . % =45 Ans.
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6. A raods af equal length are joined as shown in the figure. Combined system is moving with speed 10 cmis

in a perpendicular magnedic field of —I-E fesla. Find em! induced between point P and Q in millivolts
v

{given ¢ = 10 om)

oW owow

(1) 30 210 (3) 35 (4) 25




T ST
XN OROX WK K E W

E-Bv -By((/2)
= :‘Exm,:o-monoz”‘E:mmv

7. 1 slit width is increased to .02 {o 0.4 then percentage change frings width will be.
(1) 20% (2) 25% (3) B0% 14) 50%
Ans.  (4)
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L

A
(148 mé (2} BAm 4 (A Bmd (4) 16 m
Ans.  (2)
Bol. A-B =C+C+C+C
=4C
=4x15 b
= B
8. Find ratio of Speed of sound in He , Me then , Cog If ratio of pressure and density are same faor each gas
wEBE @Bl gl GBI
V33'Vs Vavays VaVa\s V5VaNs
Ans. (1)
e —
Sol.  Speed of sound in & gas - AT _ |
VM e
'rk:ung—o§ . ]-IcerO?=3.'.’Et)rMall'leni
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10. 1t AC current i= 10042 sin100t Find frequency & current
(1) 100 A, 50 Hz (2) 10042 A, 50Hz (3} 100 A, 100 Hz (4) 100VZ2 A , 100 Hz
Ans. (1)

Sol.  i=100A
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11. In spharical mirror distance batween RO and Rl is 30cm and magnificent is — 3 how much object shift
. 1
so magnification become — 3
40 &l 80 B0
s s 3) — 4) —
3 (23 &3 e

{4)
Sol.  Shifi - ﬁ-m‘ S
3 3
Towards mirrar
¥

i =
2 ]
X -2y
x+y=-30
y=10

12 L] élh of valume of closed organ pipe is filled in water. Then percentage change in frequency

(1) 25% (2)-25% (3} 20% (4} —20%
Ans. (1)
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415

3

% change in lrequency = ‘—;f «100
v _dv
= B8 45
v
16¢
1
= = =100
4
= 25%  Ans.
13. An electric dipole with charges 2uC and separation 20 cm is placed closad to an infinitely charge non-

conducting sheet with surface charge density 100 cm? . Find the torque acting on the dipole if the dipole
makes an angle 307 with the formal to the sheet 7
1) ik » 10-5 nm 2) ix 165 nm (3} imluil'slm 4] g « 105 Nm
Eg &g £y &
Ans.  (4)
Sol.

100¢/m®

1==PE gin302
8 4
= (ad) | — | =
|2;:°J 2
2<10°%x0.2 100
et
£ y
=l it

[
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14, Assertion : KE required to project body from surface of earth to infinity is rrgg

Reason : Highest PE is zero baiween surace of earth and indinity
(1) (A) and (R) are correct and (A) is comect explanation of (A)
{2) {A) and (R) both are correct and @ is nof correct explanation of (A)
(3} {A) is correct but (R) is incorrect
{4) {A) s incorract but (R} is correct
Ans.  (4)

15. Assertion : In photoelectric effect, if intensity of monochrematic light is increased then stopping patantial
increass
Reason : Increased intensily rasults in increment of photocurrant.
(1) Assertion is correct, Reason Is correct and Reason is axplanation of Assartion
2) Ascartion is correct. Reason ic correct and Reasen is not carract explanation of Assertion
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5.
: cosn, - ;
18. In two different capillary tube ==L = z which option is comrect
cosily
(1) z i1s negativa, If first meniscus is concave & second convex
{2) z is negative, if first meniscus is convex & second concave
{3) z i= positive, if both are convex
(4} 2 Is positive, if first meniscus is convex & second concave
Ans. (2)
Sol. (1) = convex
{2) = concave.
17. Two simple pendulums with angular amplitudes £ and 82 have length of strings as h and |z respectivaly.
Choose tha correct option's if the maximum angular accelaration are sama
(1) Bexip =Bh=ty (2) 8y % f2 =Hpw iy
(@) x5 =t i3 @) ox 13 =i x 13
Ans. (2)
Bal. i = Gamas
T = mgsind = o
me*
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o=z =tex ity
18. A block of mass m kg is connected to fwo stnngs as shown. f T = 3 Tz, then choose correct oplian
(1) 0 =60°, Q:=30°Ti= -2 [2Jo.=sn=_oz=ao-ra=32‘5i
3 3
tsaa!-sw.m-ao"n-% (41[:.-30%@:-50"1-.-%
Ans.  (2)
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Sol.
L/
Tz T
T:Cos: 77 T:CosC:

Ticos O = TecosCk
V3 cos Qi =costs

Ch=60% Q:=30°

Tz gin Qz = TasinCh = mg
T, T3 _

E .—T =mg

Ty 8T

2 2 L

sphare with voluma charge density ¥ choose the corract retation betwaen tha magnilude of elactric field
atABC.andD.

] i1

g

(1 ExsiBs  En>Ed Bitats  EoekEs
{3) Ea= Es Ec>En (4)Ex=En En>Ec



Ans. (1)

20. if current (i) = 0.02 1 + 0.01, flow of charge fromt=1t0t=2
(1) 0.04 12)0.02 (3 0.0 14) 0.06
Ans. (1)

Sal. q= j’.m e |:0.02%u.m1'|‘2
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Ea= %m[mA]E

o= /8

Y
Ea=Ta%: 8
2 i
iy
A= .'@ Ans.
\ mg

a = absorplion power

F F
—
S S
dz'= 2y
B = 201
N =4 % 100

nz = %= 10%then find value of x.
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¥ V2
ne _ () 0
i '
\ 2
i
la:dx]D"\'[— ol
L lz) *2

ne=0.5=100
x=05
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PART : CHEMISTR

1 For the complex [Cr{ox).Cl2]= and [CrCh(py)a] total number of stereo isomers is respectively:
(1)3,2 (2)2,3 (3)2,2 4)3,3

Ans. (1)

Sol.  In [Criox):ClzI- out of cis and trans, cis isomers is optically active.
[CrCls{py)z] is of type [Masbz] and will have fac and mer geometric isomers.

2. Amongs the following species in which number of unpaired electrons is same is :
(1) Cr, Mn# (2)Ti®2, Co* (3) V2, Co® (4) Cu*®, Zn*
Ans. (3)

Sol. V®[Ar3d®, n=3
27Co* [Ar]3d7, n =3



3.

Sol.

Letermine ratd or radius or 3" Bonr's oroit for He™ and L™

2 3
(1) 3 (2) > (3)2 4)3
(2)
ro n_22 orra —; (if n same)
e 3

Given rate law r = k [A]' [B]". If conc. of B is halved and A is doubled then determine ratio of final rate to
initial rate

(120 (2) 2m (3) 2o (4) 2m-n

(3)

rk(Efiragiea
?-E[i][i] -

Given following pairs for atomic radius

(1) (B <Al) () (Al <Ga) () (Ga <In) (IV) (In <T1)

Among these one pair is incorrect. In, incorrect pair in +3 oxidation state element's whose ionic radius is
more is having atomic number :

(1)13 (2)31 (3) 49 (4)5

(2)

r:1sAl >3Ga

where as ionic radius : AI*® <Ga*®

Among the following paramagnetic species are
02, Fz2, N2, Hz, Sz (vapour)

(1) Nz, Hz, Sz (vapour) (2) Oz, 52 (vapour)
(3) Nz, Oz (4) Hz, Oz, Sz (vapour)
(2)

Theory based
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7
Ans.
Sol

Sol.

Ans,
Sol.

In one L, HCI solution of pH =1, how many liter of water should be added so that pH becomes 2 7
(9)

Dilution formula

101 x1 =102 xV¢

Vi=10L

AV =9L

In lead storage battery during use what is change in oxidation number of lead at anode & cathode ?
Anode Cathode

(1) 0—s 2 4—-s 2
(2) 44— 2 0— 2
(3) 0—2 24
(4) 2—0 452
(1)

In use Pb +Pb0:z +Hz2504—— PbS504 +H20

MnOs —H—s

Then change in oxidation number ofMn=x

Fe* +CH;CO0O-—— deep red complex

In complex in configuration of Fe number of d electrons =y
Determine x +y

(10)

x=5

sFe* +6CH3C00- +2H20 = [Fes(OH)z(CH:COO)s}* +2H+
Non redox reaction zeFe* ; [Ar] 3d®

y=5

At 300 K in isothermal expansion of 1 mol of an ideal gas volume increases from 10 dn¥ to 20 dm?.

Matarmina AE M and M



LTS BT Ly VY LRI Ly

R=83——1  fog2=030}

mole/K

AE W Q
(1) 0 -1720.34) 4172034 )
(2) 0 +1720.34 ) -1720.34
(3) +1720.34 -1720.34) 0
(4) -1720.34) 0 4172034 )

Ans. (1)

Sol. W =-2.303 nRT log %‘"—
1

=-2.303 x1 x 8.3 %300 xlog 2
=-1720.34
AE =0 =0Q +W {or isothermal process of an IG}

11. Amongs the following in which complex CFSE =0 and spin only magnetic moment is 5.91 BM
(1) [FeFe}* (2) [MN(SCN)s}* (3) [Fe(CN)e}* (4) [Co(NH3)s]2
Ans. (2)
Sol In Mn*2 (d®) with wil
11 11
g €5

CFSE =3 x(-0.4 Ap) + 2 %(0.6 Ag) =0
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12. Select incorrect statement regarding H-atom:
(1) Probability density is highest at nucleus
(2) s-orbital is spherical in shape
(3) At ac (Bohr's radius) energy of electron is maximum
(4) 1s orbital has no radial node
Ans. (3)
Sol.  Energy of electron is minimum at ao

13. Statement-: N forms with O compounds in +1 to +5 oxidation state due to pr-pr bonding.
Statement-ll: NCls cannot be formed due to unavailability of 2d subshell.
(1) Statement | is correct but Statement Il is incorrect.
(2) Both Statement | & Statement Il are conrect.
(3) Statement | is incorrect but Statement 1l is correct.
(4) Both Statement | & Statement Il are incomrect.
Ans. (2)
Sol. Theorybased.
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PART : MATHEMATIC

1 Area bounded by curves [x - 5| <y < 4\& is A, then the value of 3A is equal to
(1) 368 (2) 81 (3) 225 (4) 96

Ans. (1)

Sol.




3

X=1 5 25
y=x—5&y=4\&
MWx =x-5
><—4J;—5=0
Jx=5,¥x =1
X =25
Solving y =5-x &y =aVx
x +44¥% -5 =0
Jx =1 = x=1

Required area

25
= 4&0}(——;x4x4—%x209<20

F \E
=[4.x3"2.zj ~-8-200

_ 3),
=%(25x5— 1] - 208

=§ %124 208
992 - 624
3
Now 3A =368

A=
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T, mieg;gng_ 4; , then the value of "Cs is equal to :
(1) 2200 (2) 2300 (3) 2400 (4) none of these

Ans. (2)

1 13"
2. In the expansion of [23 +3 3J if :

1 n-1d . 1 |
Sol. T1s from beginning = "C1a [23 1 33
n

Tisfrom end ="Cia [3

()
.
=
~
Wi
= —

n-28 =
- 1 n=25
25x24 %23
nCs =25C; = 222222 )30
C3 3 3%l 3
3. Thesumofd0terms of 12 +3 +52+7 +92+ ........ isequal to
(1) 39600 (2) 41880 (3) 43500 (4) 38500

Ans. (2)
20

20
Sol. Y (4r—37+%(ar-1)



e -

r=1 r=1

= (167 - 24r+9 +4r-1)

20
= Zu&? —20r+8)

r=1
_16x20%21x41 _ 20x20x21
B 6 2
=16 x 70 x41 - 10 x420 +160
=41880

+160

4. If roots of x2 — 4x— n =0 are integral, ne N and n  [20, 100] then number of values of 'n'
Ans. (6)
Sol. D =Perfectsquare

16 +4n =2

i 16
a
il n
6|5
8|12
10 21

Values of n are 21, 32, 45, 60, 77, 86
So total values of n =6
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5. If the arithmetic mean of binomial coefficient in the expansion of (x +y)?™3 is equal to 16, then the length
of perpendicular drawn from the point (2n-1, n?>~4n) to the line x +y =8, is equal to
1) 32 @) a2 (3) 52 (@) 6/2
Ans. (1)
n BC +2n-3c _+2n3c +.,,.+2"3C
Sol. s I 2 203 _16.
© n 2
2203 =16 (2n-2) =25 (n-1)
= 2208 =(n - 1)

= n=5

(2n—1, r# — 4n)= (9, 5)

Required length = 9+15_1 =32
+

6. Let 10 sin*® +15 cos9 =6
Then value of
27cosec® + Bsec®p |
16sec’ 0 Esidiin
w3 @2 @2 @2
Ans. (2)

Sol. Letsin® =t
102 +15(1- 192 =6
258 - 30t +9 =0
3

t==

%]

Sin’e =

vl U

Cos® =

Now
27cosec®s +8sec®n
16sec®p

(125 ‘125
Etones



625

IGXE
_15+125 10 = 2
GRS 5
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7. The value of .E{(h M}Ex = M)e" \

de is equal to

e*+e™
{1)2_-“;2 (2)2+3§ (3)1+-2“§2- (4)1+§

Ans. (3)
Sol. Using faf(x)dx = j;ﬂxnﬂ—x}ob(,we obtain
Given integral ]
_[1[1+J| X |—x]e" Wi “xle* lredTxrexle™ + 1% |+x)e" e
0 e +e”
=J: e"+e""+(J| X |—xXe" +e""]+(\l| X |+xle"‘+e")dx
e'+e”

o E(1+ ST =% X o Jx = _‘:(1+vr2_x}dx

1

3
=l+dr2-.[x?2.} .—-1+¥
2 {i]

8. If two foci of an ellipse are (2, 5) and (2, —-3) and its e = 4/5, then the length of latus rectum of this ellipse

is equal to
18 9 16 12
(1) = (2) 3 (3) = 4) =
Ans. (1)
Sol. 2ae=J64-8
=2 ae =4 =a=5 (ase=4/5)
ae =4
al-b =16 = =9
2
(L. R}:é:@
a 5

9, Let A=1{1 6,11, 16,..... upto 2025 terms | & B = {9, 16, 23,.....2025 termrs | thenn(Aw B)is
(1) 3761 (2) 3650 (3) 3810 (4) 3619
Ans. (1)
Sol. Common firstterm =16
and common difference of common term be 35
Lasttermof setAis =1 +2024 x5
=10121
Lasttermof setB =0 +2024 x9
=14168 + 9
=14177
Now Let number of common term be n.
16 + (n-1) %35 < 10121
35n-19 < 10121
35n = 10140
n =289.7
S0 289 terms are common
Now n{A s B) =2025 + 2025 - 289 =3761
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10. There are 10 pers in which 3 are defective. 2 samples of pen are selected randomly. Letx be number of
defective pen, then variance of probability distribution of number of defective pen is equal to

28 37 26 23
(W= @ = @) ) =
Ans. (1)
X 0 iE 2
Sol,_JppylCal S Gl ca
e 55 C

2
Variance = Z:P,(xi P (ZP xf
3

"2
= [0+.2_1x12 +ix22]__ [0+£x1.,__ o
45 45 45 a5

_3 My
45 | 45)

=1_1_[§‘2

15 5J

- 55 -27
Fi]

=2
75

11 A committee of 12 members is formed randomly out of 4 Engineers, 2 Doctors and 10 Professors . Find
the probability that the committee has atleast 3 Engineers and atleast 1 Doctor.

103 129 107 109
M) T @ 152 ®) 18 “ 12

Ans. (2)

Sol. Engineers =4, Doctors =2, Professors =10
n(S) =18Cy2 =16Cy = 14 x13 x10
n{A)= Eng. Dr. Pr.

3 1 8 =4C3 x2C1 x10Cg =4 x 2 x 45 =360
4 1 7 =4Cy ¥32C; x10C7 =1 x 2 % 120 =240
3 2 7 =4C3 x2Cz x10C7 =4 x 1 x 120 =480
a 2 (3 =94 X?C2 x1We =1 x 1 x 210 =210
n(A) =1290
P(Reqd.) = nfA) 1290 126 129

nS) 14x13<10 14x13 182
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(1- x)(1+ 2 cos(x—1))+ pusinf—x) _

12, If xh rln 1 x? =-1,then i +uis equal to
(1) -1 2)1 (3)2 4)3
Ans. (1)
Sal i (~h)[1+ % cosh] + u(sin{-h)
hsil B h3
2 3
- r{1+ ;\[1—% +...ﬂ+ }{— h+%J
= lim -
h=0 5 h3
—h1+A+ p}+h3[-;2S +%J
Now 1 ==1
~h
s SEolY
Now & +p=-1 and 576 1

Now A +4u=-1

cosd 0 —sing]
13. If A=| 0 A 0 |, suchthat A2 =AT, then find trace of ((A +1)° +(A - [)? - BA)

simd 0 coso |
Ans. (6)
cosb 0 -sird|[coss 0 -sim cosd 0 simd
Sol. AZ=AT— 6 1 o0 |66 1 0 |= 0 1 0
simh 0 cosHJ simh 0 cosH —-sind 0 cos6
cos26 0 —sin2 cosé 0 sim|
= 0 1 0 = 0 1 0
sin2d 0 cos20 -sind 0 cosh
= €0s26 =cos B, sin2 6 =-sinf = 2cos’ 8 — cos 0 -1 =0, sind ( 2cos 6 +1) =0
= {cos8-1) (2cos 6 +1) =0, sin B ( 2cos 8 +1) =0

= costh =1, sinf =0 or cosb :_?1

= H:Zn::corﬂ‘—~2n'mJ_r-%TE
18,9 = o e = 5 25
2 2 2 2
A=[0 10 o A=/0 1 0 oo A=/0 1 0
001 _4_50—_1_ ﬁg;%
2 2 2 2

= AAT =1 A(A2) =AAT = A2 =]
(A+I) =A® +3A7 +3A +1
(A—Tp =A*-3A2 +3A -1
(A +1) +(A - 1)* - 6A) = 2A% =21 = Trace =6
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