JEE (Main)-2025 (Online) Session-2
Memory Based Question with & Solutions
(Physics, Chemistry and Mathematics)
7th April 2025 (Shift-2)

Time: 3 hrs. M.M.: 300
IMPORTANT INSTRUCTIONS:

(1) The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions.
The maximum marks are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry
and Part-C is Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 - 20) contains 20 multiple choice questions which have only one
correct answer. Each question carries +4 marks for correct answer and -1 mark for
wrong answer.

(7) Section - B (21 - 25) contains 5 Numerical value based questions. The answer to
each question should be rounded off to the nearest integer. Each question carries +4
marks for correct answer and -1 mark for wrong answer.
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Ans.

Ans.

SECTION-A

Given below are two statements. One is labelled
as Assertion (A) and the other is labelled as
reason (R)

Assertion (A): Refractive index of glass is more
than air

Reason (R): Optical density of a medium is
directly related to its mass density.

In the light of the above statements, choose the

correct answer from the options given below

(1) Both (A) and (R) are true and (R) is correct
explanation of (A)

(2) Both (A) and (R) are true but (R) is NOT the
correct explanation of (A)

(3) (A) is true but (R) is false

(4) (A) is false but (R) is true

(3)

Assertion — True

Reason — False

R
The figure shows a circular portion of radius;

removed from a disc of mass m and radius R.
The moment of inertia about an axis passing
through the centre C of the disc and

perpendicular to the plane is

)

Ans.
Sol.

Ans.
Sol.

~mR* mR® mR’

2 32 16
16mR* —mR* —2mR*
32
=ErnR3

32

Which of the following quantity has same

dimensions as Ko ?
\IEG

(1) Resistance (2) Voltage
(3) Capacitance (4) Inductance
(1
Ampere’s law B :p,i
Gauss’ law A _ga
&y

[m ! B

— = — |l = Cx—

£y {\j HoEy ]IJ‘ n
B C(EL) N
~ CNi  Ni

Give below are two statements. One is labelled as
Statement-I and the other is labelled as
Statement-I1.

Statement-I: A magnetic monopole does not
exist.

Statement-I1 : Magnetic lines are continuous and
form closed loops.

In the light of the above statements, choose the
correct answer from the options given below :-

(1) Statement-I is correct, statement-II is correct
and statement-ll is correct explanation of
statement-1.

(2) Statement-I is correct, statement-II is correct
and statement-Il is not the correct
explanation of statement-I.

(3) Statement-1 is correct and statement-1I is
incorrect.

(4) Statement-1 is incorrect and statement-II is
correct.

(1)
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Potential energy is not defined for which of the

force :-

(1) Gravitational force (2) Restoring force
(3) Friction
3)

Frictional force is Non conservative force

(4) Electrostatic force

The equation of a wave travelling on a string is
y = sin [20mx + 10mt] where x and t are
distances and time in SI units, the minimum
distance between two points having zero
oscillating speed is :-
(1)20 cm

(3)2.5cm

(2)

y = sin [207x + 10mt]

(2)5.0cm
(4) 10 em

w=10x
k=20r

2r
A =—Ax
¢ A

n=20m Ax
1
AX=—m=5cm

20

For a given physical expression i% which of
o

the unit matches :-

() N/C (2)ym/s C
(3) Amp./m (4) Nm/C
(1)

W

e

C=m/s
E,= &

°" Nm?

a_ [wim N

[ O C“, _— i

Nm~

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Match the following :-

(P) [ML™3T?]
(Q) [ML*T~?)
(R) [MLAT™!]
(S) [ML3T 2]
(1) ()-(Q), (b)-(P), (c)-(R)

(2) (@)-(Q). (b)-(P). (¢)-(S)

(3) (a)-(S), (b)-(P), (c)-(R)

(4) (@)-(P), (b)-(Q), (c)-(R)

(a) Power
(b) Mass density

(c) Angular Impulse

(1

(a) Power - [ML2T™3]
(b) Mass density = [ML™3T?)
(c) Angular Impulse = [ML2T-1]

A helicopter is moving 2 km above the ground
horizontally with a speed of 360 km/hr. A packet
is dropped from helicopter, find distance between
the points where the packet was released to the
point where packet lands on the ground

(1)v2 km (2) 2VZ km
1
(3) 2 kim (4) = km
(2)
R= @xu
‘J g

=350xix 2% 2000

18 10
=100 20 =2000m
=2 km

Distance between the points = 2v/2 km

A convex mirror is used to produce an image
: ; ; 1 2
with magnification of - If the distance between

object and its image is 40 cm, the focal length of

the mirror is :-

(1)12.7 em (2) 15cm
(3) 10 em (4) 10.7 cm
4)



Sol.

11.

Ans.

Sol.

12.

Ans.

X 40 - x

An object with mass 500 g moves along x-axis
with speed V = 4y/x m/s then force acting on
the object is :-

(I)5N
(3)8N
)

(2)6N
(4)4N

F=4N

A capillary tube is put in water which is having
tube radius of 0.1 mm. Find capillary rise in the

tube, If angle of contact = 30°, surface tension of

liquid 70  dynefem, pyater = %,
9.8 m/sec?

(1)21.35em (2) 12.37 ¢cm

(3) 1535 cm (4) 11.37 em

(2)

p_2Meos® T a3 o

pgr  1x980x0.01 0.14

13.

Ans.

Sol.

14.

Ans.
Sol.

15.

Ans.

Seol.

Flux through a plane parallel to x-z plane is 6 SI
units. Find area of plane if electric field in the

region is E = (i + 4j + k) 10°N/C.

(1)2.5x% 1072 m? (2)2x 1073 m?
(3)25x% 1073 m? (4)15%x 1073 m?

4)

¢=E-A

6=(2i+4]+6ﬁ)-(A})x103

6=4Ax10

=>A=15x10"m’

Assertion : Aeroplane is made of metal to

prevent from lighting strike.

Reason : Electric field in cavity inside conductor
at equilibrium remain zero.

(1) Both Assertion and Reason are correct

(2) Assertion is correct but Reason incorrect
(3) Assertion is incorrect and Reason is correct
(4) Both are incorrect,

(1)

Assertion — Correct

Reason — Correct

-L—AE EA: R—"r:l =
If T Z'Ks Z'Rs 5+ Where L length of

Rod, K = thermal conductivity, R = Radius of
cross-section of Rod.

400°C :|:| 200°C

A B

Find temperature of Junction.

(1) 280°C (2) 300°C
(3) 240°C (4) 320°C
3)
R, = La 3

" K,nRj

s LB

® KymR2
LT L T T
R, L, K, R, 2

Drop across A = %x 200=160°C

T=400-160=240°C



16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

The maximum value of 8 (as shown in figure) for
which total internal reflection can happen at point B is

(l)sin—i(é)

(3)cus'1(%)

(1)

sinf,. =l=L
n 5/4

0. =53°

lsinB=éxsini
4

|
x
| lad
Il
|

sin® = E>< sin37° =
4

Find input A and B for which output Y is zero

A
B >
Y

(DA=1,B=1 (2)A=0,B=10
())A=0,B=1 ($HA=1,B=0
(1)

A—1

B—1

Distance between plates of capacitor is 0.5 mm,
potential difference between plates is 5 volt. Now
a dipole is placed between plates of capacitor,
having its dipole moment parallel to electric
field. Magnitude of one charge of dipole is 2 uC
and distance between charges is 0.5 pm. Now
dipole is tilted at an angle 8= 307, then torque
acting on the dipole is
(1)5 % 10¥Nm

(3)5 % 10" Nm

(2)

(2) 5% 10" Nm
(4) None of these

5x10

= — _=10'V/m
0/5%10

t=PE5in30°=(2x|0'“xO.SxIO'“]le x%

1=5%x10"Nm

19.

Ans.

Sol.

Ans.

Sol.

A photon of wavelength A; is incident on a
photo-sensitive surface of threshold wavelength
Ay . The de-Broglie wavelength of fastest
photoelectron is :-

(DA =X (2) VAT = 2§

CED) @ |2
Zme \dy A Zmd:i%—ﬁ)

(3)
)

KEM=E—E=hc s
A&

1

SECTION - B

An inductor of reactance 5042, a capacitor of

reactance 50 (2 and a resistor of resistance 10012

are connected in series with an AC source 10V,

50 Hz. Average power dissipated by the circuit is
W.

1)
P =VIcosA¢

Z=+100" =100Q

w1,
100 10
tan A¢ = 2Ty =0
R
P, =1W



SECTION-A 4, Match the following
1. Which of the following is correct order of acidic .
. i Complex Primary Secondary
character of oxides of vanadium? Valency Valency
(1) V205 > VO > V205
(2) V203 g VOJ - VZOS (A) [CO(EH)J Cl;}Cl (l) 3 6
(3) V205 > V203 > VO, (B) | [Pt(NH:):CI(NOz)] | (II) | 3 4
(4) VO2 = V20: = V205
Ans. (1) (C) | [Co(SCN)]™ (ry | 2 6
Sol. For clxldels of same elt.fn“llent . (D) [Mg(EDTA}]: avy | 2 4
As. O.S. increases, acidic character increases
So acidic character order V205 > VO > V1,0, (1) A-1, B-II, C-1V, D-111
(2) A-111, B-1V, C-11, D-1
2. Which of the following 1is the correct (3) A-I11, B-IV, C-1, D-11
Hyh[’idiﬁatiﬂﬂ of XeF,? (4) A-[, B'lv, C-]I, D-111
(1) sp'd (2) sp’ Ans.  (4)
(3) sp’d? (4) sp'd’ Sol.
Ans.  (3) (A) [Co(en), Cl, ]CI = Primary valency =3
Sol. F \@ _F Sec. Valency = 6
R ae\ F (B) [Pt( NH, ), CI(NO, ]] = Primary valency =2

Sec. Valency =4
Steric Number = B.P. + L.P.

=4+2=6
No. of hybrid orbitals formed = 6

7

(C) |:C0(SCN)4 :l_l = Primary valency = 3
Sec. Valency =4
(D) [ Mg( EDTA]]E_ => Primary valency =2

Hybridization = sp’d

3. Consider the following species Sec. Valency = 6
()80, () Ns (111) NO;
Find the hybridization of underlined atom. 5. Among the given order, the incorrect order of
(1) (i) sp? (i) sp® (i) sp? atomic radii is
(2) (i) sp? (i) sp (iii) sp? (1) rap < res (2) rvg <r1ai
(3) ) sp* (i) sp i) sp? el PRSI
Anms.  (2)

(4) (i) sp (ii) sp’ (iii) sp’
Ans. (2)
Sol. (i) SO* = sp’

Sol. (1) rgp < res correct
(2) rmg < raj incorrect
(3) ro1 < rpecorrect

(i) N; —sp (4) rx < rry correct

(iii) NO; — sp?

b o o o o o S S R S S S S R R S R R S S S R R R S S S S S S R R R S S S S



6. If Py = 350 torr and P§ = 750 torr and the two | 8. List-I mentions thermodynamic process of List-11
volatile liquids (A) and (B) form an ideal mention property
solution. X and X are the respective k mole
: . ; List-1 List-11
fraction of (A) and (B) in solution and YA and
YB are the respective mole fraction of (A) and
, . A) | Isothermal | (I =0
(B) in the vapour phase. Which one of the () | Isethenmel | 1) 9
following relation is correct? (B) | Adiabatic | () AT =0
Ia_Xa Ya o Xa
(”E—xs {2)"'5(*3 :
(C) | Isobaric (111) AV=10
(3) Ya s Xa 4) Ya_Xs
Ys Xp Yg  Xa .
Ans. (2) (D) | Isochoric (IV) AP=0
Sol. P, =PX, =P xY, ..(l) (DA->IEB—->LC—->1V;D— I
P,=PX, =P xY, ..(2) (2)A—>LB—I;C LD -1V
Dividing eq. (1) by (2) B)A—>LEB—IV;C—ILED - 11
PaXa _ Y, HA-ILEBLCIED IV
PeXy Vg Ans. (1)
M = L Sol. (A) Isothermal = AT =10
130xXs  Yg (B) Adiabatic = q =0
Xa Ya (C) Isobaric = AP =0
Xp Yy (D) Isochoric = AV =0
9. In electrolysis of aqueous solution of AgNOs,
7 Match List-I with List-II and select the correct Cu(NOs)2, Hg(NOs)2 and Au(NO»)s is carried
option. out, then correct order of deposition of metal
List-I (Solution) List-11 (Properties) cathode give
(A) | Benzene + Toluene | (P) | Show +ve deviation Metal ion SRP(V)
(B) | Aniline + Q) [Avan =0 Ag/Ag 0.79
CH:COOH Cu*'/Cu 0.34
(C) | Water + ethanol (R) | AHpmix = —ve Hg*"/Hg 0.85
(D) | Acetone + CHCl: (S) | Form minimum Au*'/Au 1.4
boiling Azeotrope. (1) Au>Hg>Ag>Cu
(DA->Q:B—->R;C—»PS;D—>R (2)Au>Hg>Cu>Ag
(2)A—-S;B->Q;C—»PS;D—=R (3) Au>Ag>Hg>Cu
DA->QB->P,.S;Co>R;D—>P (4)Cu>Ag>Hg> Au
(4HA->P,B>S;CoP;Do>R Ans. (1)
Ans. (1) Sol.
Sol. Metal ion SRP(V)
(A) Benzene + Toleune = Ideal solution (AV i = 0) Ag'/Ag 0.79
(B) Aniline + CH3:COOH = Negative deviation Cu?'/Cu 0.34
(AHuix = negative) Hg™/Hg 0.85
(C) Water + ethanol = Positifc_dcviatiol.'l_ Au**/Au 1.4
(Form minimum boiling Azcotrope.) Higher the SRP higher the tendency to get
(D) Acetone + CHCly = Negative deviation reduced on cathode.
(AHpmix = negative)

e o o o S



10. How many of the following coordination
compounds having same coordination number
and paramagnetic in nature?

Ks[Fe(CN)s], Ka[Fe(CN)s][Cu(NH3)4]SOs,
K>Hgls, [Ni(H.0)s]*"
(H2 (2)3 3)1 (4)4

Ans. (1)

Sol. C.No.

Kis[Fe(CN)es] 6
Fe : 3d°

Paramagnetic
Ki[Fe(CN)e] 6
Fe*? : 3d5

Diamagnetic
[Cu(NH:)4]S04 4
Cu'?: 3d°

Square planar
Paramagnetic

Ka[Hgls] 4
Hg'?: 5d"

tetrahedral

diamagnetic

[Ni(Hz0)6] 6
Ni*?: 3d®

Paramagnetic

11. Hydration energy of K is —x kl/mol and of CI is
—y kJ/mol and lattice energy of KCl is —Z kJ/mol
then what is the heat of dissolution of KCI?
(MZ-(x+y) (2)-Z-(x+y)
(3)Z+x+y 4)-Z+(x+y)

Ans. (1)

Sol

Ky + Cley = KCly: LE. =-Z kJ/mol
AHgy = —x AHgg, = —y
kJ/mol kJ/mol AHuissolution
Kf:-nq|+ CII_="II

&H:Iiswluliun =Z+ (=X _)J}
=Z-(x+ty)

12.

Ans.

Sol.

13.

Ans.

The correct order to basic strength of the
following molecules is

@NH: /@/NH: NH,
MeO O,N CH,NH,
(A) (B) (C©) (D)
(DA>B>C=>D (2)B>C>D>A

(3)D>B>A>C
3)

Basic strength

4B>A>C>D

NH, NH, NH,
CH,NH, > > @ >
OMe NO;
Match the following List-I with List-I1:
List-1 (Reactions) List-11
(Reaction
Temperature)
(A) Cl OH (I Slight
Warming
O—0
(B) cl OH (I1) | 368K
NO; NO>
(©) cl OH (In) | 443K
NO; Oz
—
NO» NO:
(D) cl OH (IV) | 623K
NO: NO; 0
—>
NO; NO,

Choose the correct answer from the options given
below:

(1) A-I1, B-111, C-I, D-1V
(2) A-1V, B-I11, C-11, D-1
(3) A-L, B-11, C-1IL, D-1V
(4) A-I1, B-1V, C-I11, D-1I
(2)



(Reactions)
(A) cl OH
623 K
(B) cl OH
43K
NO» N>
© | «a OH
NOZ 0‘
368 K,
NO» NOz
(D) cl
NO» Slight
@,NO Wa.rrnlm, i“j\‘
NO: NO:

r
|
|
|
|
]
|
|
- Sol.
|
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|
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|
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|
I
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]
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]
|
| 14.
|
|
I
|
|
|
]
|
|
|
|
]
I
|
|
|
|
|
|
|
|
I
|
] Ans.
|
|
I Sol.
|
|
|
|
I
|
|
|
|
|
|
|
[

Cl Cl
Assertion : '\ /  has more dipole moment

than B\r /

T

Br

Reason : has more boiling point

Br
Br

Br
than \ /
Choose the correct option.

(1) Both Assertion and Reason are correct,
Reason is correct explanation of Assertion.

(2) Both Assertion and Reason are correct,
Reason is not correct explanation of Assertion.

(3) Assertion Is correct, Reason is incorrect.
(4) Assertion is incorrect, Reason is correct.

(3)
Cl Cl Br Br

- \=/

Due to more E.N. of Cl as compare to Br:

Dipole moment

15.

Ans.

Sol.

Br
— Br Br
B.P. F N
Br
pn=0 n=0

Which of the following compounds molecular
formula CsH;20. Positively to 2,4-DNP test and
Tollen’s regent test

CH

| 3

(1) H,C _ﬁ — CH,—C—CH,

O H

) H—ﬁ—CHz—CHz—CH:—CHE—CHJ
0
(3) l-[;C—'i:l‘—CHg—CH +—CHy—CH;

O

)

I]

(4) CH,—C—

["}_ﬁ_n
]

f‘i

o

(2)
CH,

I

(HHC —ﬁ — CH,—C—CH,
0 H
Positive 2,4-DNP

Negative Tollen’s test
(2) -—C—CH,—CH,—CH,—CH,—CH,
O
Positive 2,4-DNP

Positive Tollen’s test
(3) Hs3C—C—CH>—CH>—CH>—CH;
(I)l
Positive 2,4-DNP

Negative Tollen’s test
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O cx,

(4) CH, —C— (ll’—~CH3
CH,
Positive 2, 4-DNP

Negative Tollen’s test

SECTION-B

16. Find the number of sp2 carbons in the final
product ‘s’.

al!l.‘luph{‘:l‘lﬂrlc O, a x INaNH? \'- Aculifficanon Z HE) S
Ans. (7)
Cl Ci
Il PCls W4
Sol. PhC—CH; — > Ph-C-CH;
lENaNHz
Ph-C=CH
NaNH:
Ph-C=C®
Ph—CH-—C-H Sas
I lacull fication
O
” Ph—C=CH
o (i)BHs
B h‘?"ﬁﬁ {ii)H202/OH
H OH
17. Consider the following molecule
o
CH

3

H,C-CH=CH-C-CH=CH-C-CH=CH-CH,

A

H

Tl

Number of optically active molecule(s) formed
after complete reductive ozonolysis of above
compound is

Ans. (0)

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

(‘5}!3 o
H,C-CH=CH-C-CH=CH-C-CH=CH-CH,
H H

lreductive ozonolysis

)
e

—CH=0+
O.L

=102

H,C-CH=0 + O=CH-
O.L

= i

pa o

e

—-CH=0 + O=CH-CH,
0.1

T

0}

i T
= & b-("'] i e

o

Consider the following oxides

V:0s, Cr205, Mn205, V205

Number of oxides which are acidic is x.
Consider the following complex compound
[Co(NH2CH>CHoNH:):]2 (SO4)s

The primary valency of complex is y

The value of x + y is

@

Acidic oxide = Mn,Oy

Amphoteric oxide = V105, Cr20s

Basic oxide = V:0;

X = no. of acidic oxide = 1
[Co(NH2CH2CH>NHa)3]» (SO4): = CO*
Primary valency = oxidation state of CMA = 3
y=3

x+y=1+3=4

Total number of ions having 3d° electronic
configuration.

Fe'?, Co™?, Mn*?, Fe**, Cu’, Cr'
3)
Mn*2, Fe*?, Cr'



20. Consider the reaction given below:
CiHip + =02 — 4COs + SH:0.
If 174 g of butane reacts with 320 g of O,. Find

the volume of H,O formed in ml. (given density

of H:O is 1 g/ml)
Ans. (138)

Sol. CH, + %0;_'—)4(30:‘” +5H,0(f)

o 30
s xg % 39
Stoichiometric ratio
3 10 20
— —=—=1.53
1 13 13

2

L.R.

10

% mol O produces moles of H:0 =5

I mol O; produces moles of H-0 = L = iy

13/2 13

10 mol O; produces moles of H:0O =% x10= %

Mass of H-O produced = 1%0 x18=138.46 =138

Volume of H>O produced =138 x| ml
=138 ml




1. If x|x — 3| + 3]x — 2] + 1 = 0, then the number of real solution is
(1 (2)2 (3)4 (4)6
Ans. (1)

Sol.  x|x—3+3|x-2+1=0
| |

1 T

2 3
In (<0, 2)
-x* +3x-3(x-—2]+l =0
-x*+7=0
xX= iﬁ but x =—ﬁon[y
In[2,3]

-x(x-3)+3(x-2)+1=0
—x? +3x+3x-5=0

X —6x+5=0

x=15

Hence no solution in [2, 3]
In (3, =)
x(x-3)+3(x-2)+1=0
x*-5=0

xzi\@

Hence no solution in (3, =)

2z+i 22 =N e i s 15ab ,
p 5 Re (m—) + Re ﬂ) = 2 isa circle of radius r and centre (a, b), then—--r2 is equal to
Ans. (0)

Sol.  Since Re(z)+Re(Z)=2Re(z)

o
hence 2Re _z+‘:J:2

2x* +(2_1.-’+l)[_1»'+1)_2

x1+(_v+]]2
2x3 42y +3y+1=x"+2y+1+y
x*+y*+y=0

1
centre [0.——}
2

b o o o o o S S R S S S S R R S R R S S S R R R S S S S S S R R R S S S S



2z+1

z+i
_ 2x+i(2y+1)

x+i(y+1)

2+ (2y+1)(v+1)

X +(y+1)
15ab
=0
r
3. Let @ and b be the vectors of the same magnitude such that IZ:; t::;: =V2+1,
5 -+ 2
ld +b|
then the value of HE is equal to
d

Ans. 2+2
la+b|+ja-5] 741

N P N

Using componendo and dividendo
20a+b| 242

ZF—EW_ $2

= [a+b|=|1+2|ja-b|

=

3

e I

p-ﬁ

=342

. a +a +2a° cos@ =3+2\/3

a’ +a’—2a’ cos
__4 _4+242
4cosf 2+2\2

:::::1:;5.0‘=L

7

a+a* +2a° i
J2

‘a+b'




4. Let f(x) = x:gﬁ, if range of f(x) is (—oo, a] U [, %0). Thena? + f? equals to
Ans. (194)
B gt

ToxT-3x+2

= xy-3xy+2y-5+x=0
=xy+x(1-3y)+2y-5=0
solution must satisfy y=#0and D=0
D20=(1-3y)’-4y(2y-5)20

= 1+9y’ - 6y—8y’+20y=0

=y +1ldy+120

L o14EV192 _ -14£8V3
2

solution for y* + 14y + 1 =0 ar .

=-T+4[3

So, _ve[—co—?—4-\f§}u[—7+4ﬁ,oo)

So, o + [31=(—'}'—4\E]2 +{—?+4\f§)2 =T

h

Let f(x) be a polynomial of degree 4 such that it has x = 4,5 as extremas. Iflirré% =5, then f(2) =
X—

Ans.

Sol. lim J -(f} =5

=0 -

h 4 y
C f(x) . axt+b’ e +dr+e
lim——=lim -
vl x" =il x

=c=5andd=e=0
f(x)=ax? + bx* + 5x°
f(x)=4ax*+3bx*+ 10x =0
= x(4ax + 3bx + 10)=0

=X ﬁ—EHO =0
2 2

| -3
= a=—and b=—
i 2

Lynsa 343 2

: ey s B

So, f{Z) 8(..) 2(2) +5(2]
=2-12+20=10

6. Let p denote no. of A's possible from the vertices of n sided regular polygon & g denote no. of

2 Z

quadrilateral possible from the same. If p + g = 126, then eccentricity of 6 + — 1is

Ans.



Sol.  According to question
"C:+"Cs=126
="1Cy=126=°C4=>n+1=9=n=8

So, the ellipse is E T ]
16 8

i M
16 2
7. A box contains 19 unbiased coins and 1 biased coin with both faces head. If a coin is randomly chosen out of
this box and tossed, if the head appears, then the probability that the unbiased coin was selected
1 1 i 19
(¢ (2 3 3z @5
Ans. (4)
19 1
20 19
Sol.  Required probability = 20 2 __-
19 1 1 21
—x—+—2x1
20 2 20

tan{tan 8)—tan (sin @)
tan @-sin @

8. If £(8) =

is continuous at & = 0, then the valueof f(#) atéd = 0 is equal to

Ans. (1)

s . 1an({an9]—tan(sin8)
Sol. 0)=1 8)=1
? f() “lﬂj( ) 60 tan & —sin &
sin(lané’—sin@)_

cos(téh 9]'cos[sin-9) 1
T o0 (tan @ —sin @) a

9, Let a random variable X take values 0, 1, 2, 3with P(X =0) = P(X =1) = pand

P(X =2) = P(X = 3) and E(X?) = 2E(X), then the value of 8p — 1 is equal to

Ans. (2)
Sol. 2p+2q=1
P+q:l

2

E(x:) = i.rfP{x,.)z{}'p +1p+4qg+9qg =p+13q

]
3
E(I):ZTJP(I'):0‘p+1p+2q+3q = ,"}+5q

=0
= p+13q=2(p + 5q)
=p=3q
1 3
So,g=—& p=—
q 3 P 3
So, 8p—1=2



10.  Leta, bethen' termofanA.P. IfS,, = a; + a, + a3 + -+ a, = 700, az = 7 and
§; =7, then a,, is equal to

Ans. (64)
Sol. S, :?00:%[2.:.-4;:—1)4]:?00 (i)
a,=7T=a+5d="7 st}

S, :?::»%[Zc:+6d]:?

=2a+6d =2 . (iii)
Solving (ii) & (iii)

a=-8,d=3

g[—16+3n—3]=?00

=3n" —197-1400=0
:>(3n—|—56)(n —25)= 0
n=2D

Sy =a+24d
=—8+24x3

=-—8+72
=64

11.  Lety=y(x)and (1+ x%)y' —2xy = (x* 4+ 2x2 + 1) cosx. Ify(0) = 1,then f_zgy{x)dx is equal to
(1) 10 ()15 (3)20 (4) 24
Ans. (4)

Sol. (] +x? ); '—2xy = (xj + 1): cOS X

y'- 2x1 v=(l+x:}cosx

1+x°°
% 5
.- 1 ’Q=(|+,r’)cosx
1+ x°
2x
~| ——x a1 l
ILF.= ¢ I’”‘ =e ‘ }= 3
14+ x°
1
yx = J-cos xdx
1+ x°
V : 2 1
y_ :smIJrC:,_1,:(1+xh][smx+c}
l+x* '

c=1
_1’2(1+I:)(Sill.l'+1)

I= j{{l+x3)sinx+(l+x:)}dr

-3

=2j:(l+_rz)¢£r= 2[§+.\'J

=2(9+3)=24

3

1]



12. Thesumofseries 2C; - (1 x2)+ 3C,- (2x3)+ *C; - 3x ) + -+ %C,;5- (18 X 19)is S,
then — i lto
hen — is equa

(1) 103 (2) 104 (3) 107 (4)114
Ans. (4)
Sol. S=2-(1x2)+3(2x3)+4(3x9)+....+19(18x19)

18

§= r(r+!]::S:ir(r+l}(r+2—l}
= 8= Zf:+l:+2 i::ﬂ
lil[ (r+1)(r+2)(r+3- r—l))}—%i r(r+1)(r+2-(r-1))

1
=—><]8><]9><20><2]——x18x19x20
4 3

21 1
S=18x19x20] ——-—

4 3
S=18x19><20><%-=6xl9x295
-i-=6><19=l]4
295

13. Let the length of a latus rectum of an e]llpse— + — = 1 be 10. Ifits eccentricity is the minimum

value of the function f(t) = t2 +t +%. t € R, then a® + b? is equal to

Ans. (126)
'lb
Sol. —=10 =>b'=35a
a
11 1 1 11
e= L D Dk —_——t—
f( )|!1il'l ]2 b 1 4 2 12
_3—6+ll_i
12 12
b 2
= Jl-—==
a 3
P IS
a 9 a9 9

:,5“5% R Ry

Hence, a> + b> =81 + 45 = 126.



1 1 1
14. Let a and f§ be roots of the equation [(t + 2)7 — 1]:::2 + [(t + 2)6 — l]x + ((E + 2)z1 — 1) ={.
lftlir_nla =a andtlilplﬁ = b, then 72(a + b)* is equal to

(1)36 (2)49 (3)75 (4) 98

Ans. (4)
{(; +2)s - 1]
Sol. a+h=lim-

M I
{I+a'1]5—l]
=lim-¢
h—0 I
{l+h]?—-l
[ h
T L
_h--?u J.'.' - 6
,
, 49
So, ?2(a+b)'=?2x£=98

15. If the equation of the line passing through the point (0, - % 0) and Perpendicular to the lines

¥ =A(l+aj+bk)and 7 = (i — j — 6k) + u(—bi + aj + 5k) is x__a1=y+4=z‘f

d -4
thena + b + ¢ + d is equal to
(1) 10 (2)12 (3)13 (4) 14
Ans. (4)
Sol. ?={l,a,h)x(—b,a,5)

=(5a—ab,~b* ~5,a+ab)

Sa—ab —b -5 a+ab
p— = —

—d d —4

b—S_—bz—S_a+ab

| d —4
So, 20—-db=a+ab=20=a+ab+4b (D)

1

o-1 “5** gue 1 7 ¢ )
— — = =S —m— = ...(11)

—a d -4 a 2d 4
86, d="a 5= 2 = s pube 35625 —10 ...(iii)

2 Ta
2
20-4b
=

l+b



= -2 B*+5
: 5::>b—5:7

= Ta Ta
2

b* +5 2
ﬁ?a:d( ) _26*+10
b—5  5-b

Onsolvingb=3,a=2,d=7,c=2

=atb+c+d=14

16. LetA={(a, )ERXR:|la—1]<4and|f — 5| < 6}and
B={(a,p) e RxR:16(a —2)® 4+ 9(f —6)? < 144}, then

(1) NeitherAc BnorB c A
(2)AcB
BAUB={(x,y):—-4<x<4-1<y=<1}
4BcA

Ans. (2)

Sol.  Fora
-4<a-1<4
-35u<S
For
|B-5<6
=>-6<-5<6
-1 g<11

16(a-2)" +9(8-6) <144

8 N ()
9 16

(2,10)

(-1

(2,2)

We can understand from the
figure that B A




17. If the area of the region {(x,y): 1 + x? < y < min{x + 7,11 — 3x}}is A, then 34 is equal to

(1) 46 (2) 47 (3)49 (4) 50
Ans. (4)
Sol.

Va \

x+7=11-3x
=>x=1

and 1 +x*>=x+7
=x-x-6=0
=x+5x-2)=0
X=-3,2

Area = _Ij;(?wx-‘ +x]dx+j(1 1-3x—x* —1)dx= %

‘ . ] 56 56 . .
18. The number of solutions of the equation cos 26 coss +cos— = 2 cos? < in [—%%] is

Ans. (7)

Sol. cos 2@ cos E)+ |::|os.g =2¢o0s’ = g
2 2 2

= l{2-‘.:05 ZZt':?cr;)sE}r(.:osE = l[c@sﬁ+3fsosg}
2 2 2 2 2 2
On solving,
150
= CO0S— =COS——
2 2
=5 3&:2”;:1%
2
158 34

= cos——cos— =0
2 2

= 2sin3@-sin 9—2'9- =0

30 =nnm and -92—9:.0117
nr 2mm
= f=— and 0=
3 9
T dr 2r 4 2w
= ——,—,0 and —_————,—
33 0 9 9 9



