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IMPORTANT INSTRUCTIONS:

(1) The testis 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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PHYSICS
SECTION - A 3. An ammeter having resistance 240 Q is connected in the
Multiple Choice Questions: This section contains 20 multiple given circuit as shown. Find current through the ammeter.
choice questions. Each question has 4 choices (1), (2), (3) and
. . 150.4 Q2
(4), out of which ONLY ONE is correct. ANVA KA\
Choose the correct answer: Lo
1.  Anideal gas with an adiabatic exponent 1.5, initially at 27°C
is compressed adiabatically from 800 cc to 200 cc. The final P
temperature of the gasis
(1) 600K I }
(2) 300K 20V
(3) 450K (1) 1mA
(4) 273K (2) 5mA
Answer (1) (3) 100 mA
800 cc 15-1 (4) 2.5mA
Sol. T.=27°Cor 300K T =(300K
i f ( )(200 cc] Answer (2)
10x 240
-1 -1 ) Sol. Req= 1504 +——
TV =TV =300K (4)*° e 250
y-1 =160 Q
Vi
=/ — = K
Ts T:(VJ 600 _ 20 1
160 8
2. In YDSE, light of intensity of 4/ and 9/ passes through two
slits respectively. Difference of maximum and minimum Iy= 10 _L:i
250 25x8 200
intensity of interference pattern is
la=5mA
(1) 5/ (2) 10/ A
4. A thin uniform wire of length 25 m and area of
(3) 24/ (4) 261
cross-section 5mm? has resistivity 2 x 10° Q — m. If the
Answer (3)
wire is bent to form a circle, the resistance across
/maX:( s ,2) =25/ diametrically opposite points is
(1) 5Q (2) 25Q
I i =1
min={\Ji+2) (3) 10Q (4) 125Q
Al =241 Answer (2)
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| (2x107°Qm)(2sm)

Sol. R=p—=
A 5x10 °m?
R/2
—MWN———
AN
R/2
R=10Q

. . . ... R
Resistance across diametrically point is 2 =250

5. Capacitors with dielectric are shown in figure
(symmetric situation).
£
d
]
.
(i) \
7
G
€ 82
l A
(ii)
]
Find a
]
4e.e 4e.e
(1) —2= (2) —12
(e1+%) g1 +&
2g.€ €€
@3 —2 @ a2
(e1+¢;) (e1+e2)
Answer (1)
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1 d d
Sol. —= +
C, 2Ag; 2Ag,
2A g€
= clz_%
d (81+8)
A A
o, =21, Ao
2d 2d

A
(%) :ﬂ(sl +82)

G _ 4ee,
CZ (81 + 82 )2

6. A sphere of mass 20 kg is pulled with force of 49 N as
shown in diagram. Acceleration of sphere assuming no

slipping.
49
R
(1) 2.5m/s? (2) 2.8 m/s?
(3) 1.4 m/s? (4) 3.5m/s?
Answer (4)
Sol. ©=F2R =~ MR = L MRa
5 5
2F = ZMa
5
10F 10
x49 =35 m/s2
7M 7><20

7. Acurrent carrying wire is bent as shown in the figure. Find
magnetic field at centre ‘O’ of the semi-circles. (take
R, =4mandR, = 6m)

(2) 8.3/x107°T
(4) 6/x10°T

(1) 83/x10°°T
(3) 4n/x107T

Answer (2)
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Mol _
4R,

41t><10 3 1
4 41t 6T

1107
12

Mol
4R,

Sol. B=

—83/x107°T

8.  Abiconvex lens is having the radius of curvature of 10 cm
and 15 cm. If focal length of the lens is 12 cm find refractive
index of material of the lens.

3 4
(3) 2 () 3
Answer (1)

1

ot

12:(“_1)(%+%j

Sol.

1

-1==

H 2
_3
H 2

9.  Thefigure below shows an oscillating system of two blocks
and a spring. The horizontal surface is smooth and the
contact between the blocks is rough with coefficient of
static friction p.

o Im]

— W v

SONNNANANNNS

Considering that the blocks of mass m is always stationary
relative to M, choose the correct option regarding the
statements below:

(A) Maximum frictional force between blocks is umg.

f +M
(B) Time period of oscillation is 27 m P

(C) Friction between the blocks at any instant is
w(m+M)g

JEE (Main)-2025 : Phase-2 (03-04-2025)-Morning

(1) Only Ais correct
(2) OnlyBis correct
(3) A, Band Call three are correct
(4) Only Cis correct

Answer (2)

Sol.

f<uN

= f<umg

M
T=2m, /m: for no shipping between the blocks.

10. A point source of power 450 W is emitting light in all
direction. Radiation pressure at distance of 2m from the
source is nearly
(1) 3x102Pa (2) 2x10%Pa
(3) 2x10°Pa (4) 4x107Pa

Answer (1)

/ P 450 450 _

Sol. p=—=—= = x1078

C AC 4x314x22x3x10% 48x3.14
~3x10°° Pa

11. From a horizontal surface a particle is projected with a

speed u. Which of the following graph correctly represent

the variation of maximum height above the surface

attained by the particle as the angle of projection is varied?
hmd}(

N

(1)
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.
3)
y 0
90°
hu
4
(4)
>0
Answer (1)
2
Sol.  Apax =—sin? 0
12. An object is dropped from height S. At a point its kinetic
energy is three times its potential energy. Find its height
from ground and speed at that point.
3S [3gS S [3gS
W =, 2= @ 2=
4 2 4 2
S S [3gS
3) —,\9S 4) =, |—
3) 5 N (4) 2\ 2
Answer (2)
Sol. i
S
h
KE + PE = mg$S
3PE + PE = mgS
4dmgh = mg$S
h=>
4
3S
v=,[2g-| —
g(4)
_ [oss
2
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13. The electric potential at the surface of a shell of radius
10 cm is 120 V. Find the potential at its centre, at r=5 cm
from centre and at r = 15 cm from centre.

(1) ov,0Vv,80V (2) 120V, 120V, 80V

(3) 120V,0V, 80V (4) 80V,0V, 120V

Answer (2)
Sol. Vinside = surface
= V_ . .=V Ir=5cm)=120V
; _ (Vsurface )(R)
outside —
r
120V)(10cm
= V(r=15cm)= (120V)(10em)
(15cm)
=80V
14. Truth table of logical circuit is given
AlB|Y
0|00
111
0|10
1({0|0
Then identify the correct circuit.
A
(1) s Y
A —{>0—
(2) Y
B —{>o0—
A
¥
3
@ 4
A
B Y
(4)
[>o
Answer (3)
Sol. Truth table is of AND gate
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15. Find the colour corresponding to photons of energy 3 eV.
(1) Violet

(2) Yellow

(3) Green

(4) Blue

Answer (4)

12400 .
_ 00 A
E(eV)

12400
3

Sol. =4133 A

\Y |

3800A

B G

5500A

Y O

7600A

16. Choose the correct option.

a. MLT

(i)
(i)

Gravitational potential

b. Gravitational constant ML2T

c. Acceleration due to gravity (i) MOL?T

Potential energy (iv) MOLT?
a(iii), bfii), c(iv), d(i)
a(iii), b(i), c(iv), d(ii)

(3) alii), b(i), c(iv), d(iii)

(4) alii), b(iv), c(i), d(iii)
Answer (2)
Sol. Conceptual
17. Acontainer of height 1.6 mis having a small hole at height
of 0.9 m from ground then find speed of efflux from the

hole [use g = 9.8 m/s*]

16m

IO.Sm
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(1) 3.71m/s
(2) 2.97m/s
(3) 4.12m/s
(4) 5.79m/s

Answer (1)

u=+2gh =/2x9.8x0.7 =</2x14x0.7x0.7 = 0.7:/28
=0.7x5.3

18.

19.

20.

SECTION -B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

21. Find force (in millinewton) on current carrying wire of

length /= 4 m, and current of 8 A placed perpendicular to

the magnetic field of f=0.15T.

Answer (4800)
Sol. F=1Id(xB

= |F|=8x4xo.15=4.8N

|E| = 4800 (milli Newton)

22.

23.
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CHEMISTRY

SECTION - A 3.  Match the following List-I with List-Il and choose the
. . . . . . . correct option.
Multiple Choice Questions: This section contains 20 multiple -
choice questions. Each question has 4 choices (1), (2), (3) and List-l p List-1l
(4), out of which ONLY ONE is correct. (Compounds) (Shape and
Hybridisation)
Choose the correct answer :
(A) | PFs () | Tetrahedral and sp®
1.  Which of the following ions has spin only magnetic
8 P y & (B) | SFs (1) | Square planar and dsp?
moment of 4.9 BM?
C) | Ni(co I1) | Octahedral and sp3d?
(1) Mn2+ (2) Cr2+ ( ) ( )4 ( ) p
(D) | [PtCla]* (Iv) | Trigonal bipyramidal
3+ 2+
(3) Fe (4) Co and sp’d
Answer (2) (1) A-IV, B-III, C-1, D-Ii (2) A-lll, B-1V, C-I, D-II
Sol. pspinony = A/N(N+2) BM (3) A-llI, B-1V, C-lI, D-I (4) A-lVv, B-lIl, C-ll, D-1
n = number of unpaired electrons Answer (1) .
Cr?* = 3d%4s° |
Sol. PF; — FL P/ ' Trigonal bipyramidal and spzd
[T et
4
3d F
n=4 F\l F 3
SF; — P X —> Octahedral and sp o
Hspin only = 4(4 + 2) BM F | F
F
=24 BM Clo
=4.9BM Ni(CO), — /Ti\co — Tetrahedral and sp’
Cr?* has spin only magnetic moment = 4.9 BM co co
2. Which among the following element has highest atomic a a1’
- ~N_ 7
number. [PtCI4]2 — CI/F"E \C| — Square planar and t:lsp2
(1) Po (2) Pt
4. 2 moles each of ethylene glycol and glucose are mixed
(3) Pr (4) Pb with 500 g of water. Find the boiling point of solution.
Answer (1) (Kb = 0.52 K kg/mol)
Sol. Po — Polonium (Z = 84) (1) 377.16K (2) 368.84K
. (3) 376.16K (4) 369.84K
Pt — Platinum (Z = 78)
Answer (1)
Pr — Praseodymium (Z = 59) Sol. ATo=ixKexm
Pb — Lead (Z = 82) 1000
= 0.52x[(2+2)x } =4.16 K
Of the given metals Po has the highest atomic 500
number . Boiling point of solution = 377.16 K

THE LEGACY OF SUCCESS CONTINUES

OUR JEE CHAMPIONS

y y . \\
ez M 1000~ nzz (=
' PO S
S : - | .

b
100 Shreyas Lohiva 100 |Harsh Jha 99.99 | Devya Rustagi 99.99 | Amogh Bansal |
Farsontite: PSID: 00003389699 Porcentie PSID: 00014863322 Lo nd PSID: 00014768785 Poreeniie PSID: 00014769016 'l

JEE Main ( Session-1) 2025

4 cRrL
JEE (Main)

2024




Aakash JEE (Main)-2025 : Phase-2 (03-04-2025)-Morning

Medical[lIT-JEE [ Foundations

5.  Observe the following reaction sequence. Sol. Carboxylic acid is more acidic than phenol and the given
Kl & phe.nol deriv?tives bec.ause carboxylate anion has two
2 equi- energetlc resonatlng structures
(A) + NaNO, + HCl —22C K, (B) " ”
R—C— OH= R— C— O+H
Which of the following options has correct structure of o
(A) and (B) respectively. R_CIC_ 0 «e—R— (|: 0
NH, | The correct acidic strength order is

3

OH OH OH
(1) and P aVas
Ei] >© Ne)
(2) @ and @ NO OCH

7.  3-methyl-6-oxoheptanal, will be formed after
NH, l ozonolysis of

@ (1) @ ) @
N
oMo @ @

(3) and

Answer (1) Answer (3)
F g
NH, N,Cl
Zn H ,0
NaNO ,2+HCI
—>
0 S (3-methyl-6-oxoheptanal)
sol. (A) (B) 8.. The following reaction is at equilibrium starting with
only PCls

6.  Which one of the following compounds is most acidic?
g comp PCls(g) = PCls(g) + Cla(g),

" when Xe gas is added to the above system at constant
(1) ~ "X cooH (2) pressure, then which of the following is correct?
(1) Concentration of PCls will become more than Clz
OH OH (2) PCls and Cl> will have same concentration at new
equilibrium.
(3) (4) (3) Concentration of Cl2 will be more than PCls
(4) PCls will be 30% and Cl2 will be 70% at new
OCH, NO; equilibrium
Answer (1) Answer (2)
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Sol. Addition of inert gas at constant pressure will result in
increase in volume, which will increase gaseous moles

and hence equilibrium will shift in forward direction.
Same amount of PClz(g) and Clz(g) will be formed.

9. Consider the following statements
Statement I: N—-N has less bond strength than PP

Statement II: All group-15 elements in +3 oxidation

state undergo disproportionation.

In the light of above statements, choose the correct

option.

(1) Statement | and statement Il both are correct

(2) Statement | and statement Il both are incorrect

(3) Statement | is correct, statement Il is incorrect

(4) Statement | is incorrect, statement Il is correct
Answer (3)

Sol. Due to small size of nitrogen interelectronic repulsion
takes place and N-N bond strength is less than P—P

bond strength. Statement | is correct.

Not all group-15 elements undergo disproportionation

in +3 oxidation state. Statement Il is incorrect.

10. Which of the following property shows irregular trend

in group 16?

(1) Electronegativity (2) Atomic radius
(3) Electron affinity (4) lonisation enthalpy
Answer (3)

Sol. Down the group electron affinity decreases, but O has

the lowest value due to e” —e™ repulsion.
Electron gain enthalpy

0 S Se Te Po

kJ
-141 =200 -195 -190 -174 (—j
mol
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11. Which of the following statement(s) is/are incorrect?

. NO, dimerises easily
. NFg does not exist but PF exists

lll. The oxides N,O, and P,O, are purely acidic but
As,0, and Sb,0, are basic

IV. Nitrogen cannot form dn-pm bond as the heavier
elements can

(1) Onlyl, lland IV (2) Only 1l

(3) Onlyllland IV (4) Onlylandll

Answer (2)

Sol. N,O,and P,0, = Purely acidic
As,0, and Sb203 = Ampbhoteric

Bi20s — Basic
All other statements are correct.
12. Consider the following complex ions
(@) [Co(NHs)e]** (b) [Co(NHs3)sCl]3*
(c) [Co(NHs)sH20)3* (d) [Co(CN)e]*

Choose the correct order of wavelength absorbed by

complex ions
(1) a>b>c>d (2) b>c>a>d
(3) b>a>c>d (4) d>c>b>a
Answer (2)

Sol. More the crystal field splitting energy (Ao) more will be
energy absorbed by complex.

Ao o< ligand filed strength

Order of ligand filed strength
CN™> NH3>H0 > CI-

Order of Ao for complex ions
d>a>c>b

Order of wavelength absorbed

b>c>a>d
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13. Arrange the following metal ions in the decreasing

order of their molar conductivity in aqueous solution.
C32+, Mg2+/ Na*, K*

(1) Na*>K*>Ca?>Mg?*

(2) Mg*>Ca? >Na*>K*

(3) Ca% >Mg? >K*>Na*

(4) Mg? >Ca? >K'>Na*

Answer (3)

Sol. Molar conductivity of a metal ion in aqueous solution is
directly proportional to charge on the ion and inversely
proportional to the size of hydrated ion. Molar
conductivity of M?* is expected to be higher than that of
M*. The extent of hydration of Mg?* will be higher than
that of Ca?*, so its mobility will be slower and hence
molar conductivity of Mg?*(aq) will be lower than that
of Ca?*(aq). Similarly, molar conductivity of K*(aq) will
be higher than that of Na*(aq). The correct order of
molar conductivity of the given metal ions in aqueous
solution is
Ca%* > Mg?* > K* > Na*

14. Which of the following represents the L-form of

JEE (Main)-2025 : Phase-2 (03-04-2025)-Morning

CH,OH
C=0
HO ——H
(3)
H—— OH
HO ——H
CH,OH
CH,OH
|
C=0
H—+—OH
(4)
HO —+—H
HO —F—H
CH,OH
Answer (4)
CH,OH
|
C=0
H——OH
Sol. L-form of fructose is
HO—F—H
HO——H
CH,OH

15.  Which of the following is/are correct?

(a) CHsCH.CH-COCHs  and CH3—CH2—COCH2CH3s

metamers

(b) CH3CH»CH>CH20H and CH3CH>CH>—CH(OH)—CHs
position isomers

(c) CH3CH2CH2CH2NH: and CH3—CH2NH-CH2CH3
homologues

(d) CHsCH2CH2CH2CN and CH3CH2CH>CH2NC functional

isomers

(1) (a)and (d)

fructose?
(IZHZOH
C=0
HO ——H
(1)
H—F—OH
H—F—OH
CH,OH
CH,OH
|
C=0
H——OH
2
) HO ——H
H—— OH
CH,OH

(2) (a)and(c)
(3) (b)and (c)
(4) (b)and (d)

Answer (1)
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Sol.

[ [
(1) CH,~CH,~CH,~C—CH, CH,—CH,-C-CH,—CH, are metamers.
(2) CH,CH,CH,~CH,~OH and CH3—CH2—CH2—(IZH—CH3 are

different compounds (homologues)
|
(3) CHs—CHZ—CHZ—(IZHZand CH,—CH,~N—CH,—CH, are

functional isomers

(4) CH3CH2CH2—CH2—CN and CHsCH>—CH>—CH>—NC are
functional isomers.

16. Correct set of four quantum numbers for last electron
of Cr¥*ionis

1
(2) n=4,|=1,m=0,s=+5

0 6 elements:

OH emitted) vs atomic mass is a straight line

@
Aakash

Medical[IIT-JEE | Foundations

17. Given below are two statements about X-ray spectra of

Statement (I) : A plot of \/; (v = frequency of X-rays

H Statement (llI): A plot of v (v = frequency of X-rays

NH,

answer from the options given below.

1
(2) n=4,|=2,m=0,s=+E Answer (3)

1
(3) n=3,|=2,m=0,5= +E

(4) n=

Answer (3)

Sol. Chromium = Atomic number 24.

". It has 24 protons and 24 electrons.

3,1=2,m=-1,5s=0

Cr=24e7, .

Sol.

W W

emitted) vs atomic number is a straight line.

(1) Statement | is true but Statement Il is false
(2) Statement | is false but Statement Il is true
(3) Both Statement | and Statement Il are false

(4) Both Statement | and Statement Il are true

In the light of the above statements, choose the correct

[Graphs plotted by Henry Moseley]

. Cr3t=21e” 18.

Cr3* = electronic configuration 19.

= 15%2522p°3523p%45°3d°

Four Quantum numbers decided on the basis of

20.

Atomic mass Z (Atomic number)

5
>

3=

1

SECTION -B

111

should be rounded-off to the nearest integer.

Numerical Value Type Questions: This section contains 5

Numerical based questions. The answer to each question

H20. What is the % of carbon in organic sample?

21. 0.5 gof an organic compound gives 1.46 g CO2and 0.9 g
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Answer (80)
1.46
Sol. nco, = an =n¢ =0.033 mol

Mass of carbon =0.033 x12=0.398 g
% of carbon = 0.398 x 100
0.5

=79.6%
~ 80%

22. In two first order reactions initial concentration of
[A]o = 8[BJo. Find the time after which concentration of
A and B become equal. Given that (ti2)a = 20 min and

(t1/2)8 = 80 min.

Answer (80)
Sol. Let initial concentration of [B] = 1 mol/L
. Initial concentration of [A] = 8 mol/L

mol/L 8 4 2 1 0.5
B 2258
mol/L 1 0.5

. After 80 min, both (A) and (B) will have same

concentrations.
23. How many of the following statements are correct?

(a) Firstionisation energy of Boron is more than that of

Beryllium.
(b) Lithium is strongest reducing agent.
(c) Electronegativity of carbon is 2.5 (approx.) in CCl,.
(d) Removal of electron from isolated gaseous atom is

endothermic and addition of electron to isolated

gaseous atom is generally exothermic.

JEE (Main)-2025 : Phase-2 (03-04-2025)-Morning

Answer (3)

Sol. IE1 of Be >B

Li is strongest reducing agent.

Electronegativity of ‘C’ in CCl,, is 2.5.

Removal of electron is endothermic and addition of

electron is generally exothermic.
Statements (b), (c) and (d) are correct.

24. 0.42 g of the following compound (X) is subjected to

analysis for estimation of volume of N2 gas by Duma’s

®

H
(X)

method

What is the volume of N2 gas evolved in mL at STP (1

atm pressure and 273 K temperature) to the nearest

integer
Answer (109)
Sol. ‘Mass of (X)=0.42¢g
0.42

No of moles of (X) ——
86

Volume of N2 gas at STP

= 0'12><22.400 mL

=109.4

=109 mL
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MATHEMATICS

SECTION - A r+3 3 9
. . . ) ) ) ) 3. If the sum Z C, =o-|=| —B, then the
Multiple Choice Questions: This section contains 20 multiple — 2
choice questlc?ns. Each quest'lon has 4 choices (1), (2), (3) and value of (o + B)2 is equal to
(4), out of which ONLY ONE is correct.
(1) 9 (2) 81
Choose the correct answer :
(3) 27 (4) 36

1. Let A be 3 x 3 matrix such that det(A) = 5. If
det(3 adj(2A4 adj(2A4))) = 2%-3%-57, then (o + B +7) isequal | Answer (2)

to 9 9 9 r
r+3 9 r 9 8 9 1
(1) 25 (2) 26 sol. Z( p j =27 Ca+.3°C, >
(3) 27 (4) 28 2 T i
9 r-1 9 r
Answer (3) —QZSC (1j +329C (1j
-7 r-1{ 5 rl 5
Sol. |3adj (2A adj(2A))| = 33| 2A(adj 24)|? 2.5 2 =1 2

=3%(2%?|A|?|adj(24) |2

3,96.52 22 —gisc lr+3i9c lr
=33.255%(](24)|%) =5 r-1l 5 rl5

=0 =1
=33.26.52 244 ' '
=33.26.52. (23)4.| A|4 9 1 8 1 9 1 0
=21+ | +3]|1+2| -%¢,| =
=18.33.56 = .3 B.g¥ 2 2 2 2
= a=18 . .
B=3 =2.3_+3 3__1
2 2% 2°
Y=6
= a+B+y=27 Wh 310 10
Pey 230030 5,3 3
. . 8 . 2 2° 20
2.  The sum of all rational numbers in (2+\/§) 5
10
(1) 18117 (2) 18817 _ (ij _3
(3) 17280 (4) 1800 2
Answer (2 d
(2) :6[3 3

sol. 5="°Cy(2)" + %, 2" (V3)+...+ 8cg(\/§)8

] a=6p=3=(a+p)?=81
Sum of rational terms

4. letS,=1+3+11+ 25+ 45+ ... Then sum upto

=% (2)" +°¢,2° (V3 )2 +%¢,(2)'(v3 )4 + 20" term equals
2 8 (1) 6200 (2) 7200
" (2 (V3) + e (V3) (3) 7240 (4) 6240
=18,817 Answer (3)
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S=1+3+11+25+....+T,
Sol. S=1+3+11+...T,_, +T,
T,=1+2+8+14+...+(T,-T,;)

T :1+nT_1[4+(n—2)6]

_1+( > j[6n 8]

=1+(n-1)(3n-4)
=1+3n2-4n-3n+4
Th=3n2-7n+5

S, =>Tn=3Yn*-7>n+%5

_3n(n+1)2n+1) 7n(n+2)

+5n
6 2
now n = 20
_3x20x21x41 7x20x21 . o .0
6
5.  Evaluate _[Xa 1-x%dx
_1 3
(1) —(1-"2)4(3’(2*2)”
15
1 2
2) 5(1+X2)A_\/1_X2+C
3
0 S o7 2o
2
(4) %(1_X2)A+\/;+C
Answer (1)
Sol. Jx3\/ﬁdx
Put1-x=t
—2x dx = 2tdt
3 .5
—Itz(l_tz)dt: — t_—t— +C
3 5
5 .3
t t
———_—4C
5 3
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-2 _(1‘X2)%

+C

(3x2+2)+C

6. ArelationR={(x,y);x,y €A={-3,-2,-1,0,1, 2,3}such
that x> + 2y < 4}. If the number of ordered pairs in
relation R be r and number of ordered pairs required to
add in R so that it becomes reflexive relations is m, then
r+mis equal to

(1) 26 (2) 28
(3) 24 (4) 23
Answer (2)

Sol. x2+2y<4
A={3,-2,-1,0,1,2,3}
xX2<4-2y
Fory=-3
x*<4-(2(-3))
x> <10
= x*e{-3,-2,-1,0,1,2,3}

Fory=-2
X <4-2(-2)
x*<8

= xe{2,-1,0,1,2}

Fory=-1

X2 <4-(2(-1))

x*<6

= xe{2,-1,0,1,2}
Fory=0

x*<4

= xe{2,-1,0,1,2}
Fory=1
x2<2
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= xe{-1,0,1} Circle’s diameter will be equal to shortest distance
Fory=2

9 1Y f

4 2
= x e {0}

F = 1|7 7 72
ory=3 N ,:_\ﬁ:fzi
x> < -2 = No value of x 2\2 8 4

Tota number of ordered pair in relation R is, r = 26 7 3rm
8. Let 3x+2tanx=m, xe[-2m, 2n|-+=, +—

For it to be reflexive we have to add {(3, 3), (2, 2)} 2 2
= m=2 Then number of values of x satisfying the above
= r+m=28 condition is
7.  The radius of circle touching both parabolas y = x* + 2 1) 4
andx=y*+2is
2) 5
w 22 @ 12 -
2 6 (3) 6
o 12 w 72 w7
8 4 Answer (2)
Answer (4)

Sol. 3x+2tanx=m
Sol.

2tanx = —3x

T—3X
tanx =

5 solution

N . - L
’ |n(7, EJ well get 1 solution as tanx is increasing in

The circle will have its centre at x = y line and since these T
parabolas are symmetric about the line y = x. The slope 7' E
will be of tangents at closest points.
d S3rz
= y’=x-2 = 2y—y: = y== ( 5 '3 — 1 solution
dx
91 —_7'c kid — 1 solution
= Point willbe | —,— 27’2
4’2
T 37
Similarly on x> =y -2 = PY — 1solution 5
dy 1 3
2x=—=1 = XxX== ddd , 27 | — 1 solution
dx 2 2
1'2 (—Zn, ]—)150|ut|on
2 4
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x ® x ® sinx cosx sinx+cosx+1
9. Let .[g ! dt:x‘jtg t)dt, x>0 and 10. If f(x)=|27 28 27 . Then, the
dy ° ° 1 1 1
a—ytanx:Z(XJrl)secxg(x) satisfying the value of f'(x) + f(x) is
. m) . (1) 1
condition y(0) = 0. Then y| — | is
3 (2) 28
w = 2 B 27
3 3 4) 1
(€Y (4) 2n Answer (1)
Answer (2)

Sol. Differentiate both side w.r.t x

g(x) =1 —xg(x)
gx) 1+x)=1

sinx cosx sinx+cosx+1
Sol. f(x)=| 27 28 27
1 1 1

f(x) = sinx(1) — cosx(0) + (sinx + cosx + 1)(-1)

1
Q(X)Zm f(x) = sinx — sinx — cosx — 1
dy flx)=—cosx—-1
Also £ —ytanx =2(x+1)secxg(x) .
dx £ (x) =sinx
L —jtanxdn. f'(x) — cosx
F=e
(cincoss) f(x) + f'(x) =—cosx = 1 + cosx
I.F=e
=1
I.F = cosx

yCoSX = IZ(X + 1)secx;cosxdx
(1+x)

11. Leta, P are the roots of the equation x>+ \/§x -16=0

and y,  are the roots of the equation x>+ 3x—1=0. If
Qn=0"+pB"VneNandP,=y"+8" V n e N then the

cosx = | 2dx -
’ '[ value of Qs ; \/5024 + {PZSP PB] is
YCOSX = 2X + C () Q3 24
y(0)=0 (1) 5 (2) 6
=c=0 (3) 7 (4) 8
from (i) Answer (1)
ycosx = dx sol. x2+3x—1=0::g =x —1=-3x
PUtX:g = P"=Y"+8"

5 Pas— P23 = (y25 —y3) + (625 — §23)
T
y.E:? =Y23(Y2—1)+623(62—1)
an =73(=3y) + 8%}(=39)

y= ? - —3[Y24 + 5%
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Py

Similarly

x2+J§x—16=o:j§ Q=a"+p
= QZS + \/5024 = ((X.ZS + \/§Q24) +
= a® (o’ +V30) + B (% + /3p)

= a?3(16) + 16p23

- Qs + \/§024
2-Qy3

(B25+\/§B24)

_ 16(a2 + %) _
202 +p2)

+4/3 Py — P,
N Qs +3Qy +( 25 — P3)
2Qy3 Py

=8+(-3)=

12. If y=max{|x|,x|x-2|}, then the area under the

curve from x =—=2 to x = 4 is (in sq. units)

(1) 15 (2) 20
(3) 12 (4) 8
Answer (1)
Sol. max{ - }

x=4

1 1
Area= =[(1+4)x3|+=[1+4]x3
rea 2[( +4)x ]+2[ +4]x

15 15
=—+—=15sq. unit
2 2
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13. Llet G=i+j+k and b=2i—j+k Let Cis a unit
vector such that Gx¢=bx¢. If c=Ai+pj and d is

. . — - -2
a vector perpendicular to ¢ and a, then |xc+pd|

is equal to
W
@ 2
G o
@ >
Answer (2)

Sol. axc=bxc

. = 2_[ ~
= (=—F=+—F—==AMi+1y
5 5 3
:>7\,—_—1,|J.:i
5 5
c«d=0
|kc+ud| =22[¢f +2au(0) +p |d|
i j k
- =) -1). (3 )~
d=|1 1 1=i|l—=|+|—=1|j+| —= |k
o g EE
— = 0
J5

4 1 9 14

—t+ === f—

5 5 5 5
1 x(1)+0+ 4 (185,56 (8
5 5 5) 25 25 25
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14. Let a line passing through (4, 1, 3) intersects the line
x-1 y-2 z-3

I P at(o, B,y)andl:x—1=y=
63 21 -21
—z+4at(a,b,c)ythen e B vy |isequalto
a b c
(1) 102 (2) 204
(3) 63 (4) 21
Answer (2)

(b+1,b,—b+4)
Sol.

(3a+1,4a+2,5a+3)

30+1-4 4a+2-1 5a+3-3

b+1-4  b-1 —b+4-3
3a—3_4a+1_—50

b-3 b-1 b-1

= 4a+1——501:>a—_

o5 (i) S

- =
b-3 -1 b 3 b 1
:bzg
2 14 22 6 14 22
:>/a 2y 2 el R A R
(e By)= (37 9) (99 9)
16 9 19
Ia/b; = — - _
2 (a,b,c) (7 7 7)
63 21 -21
= |8 1 21,y
9 9 9
1 9 19
7 7 7
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15. Let a1, a2, as....be the terms of an increasing G.P. such

111
thatas-as=729and a3 +ag = then 24(a1 + a2 + a3)

is equal to

(1) 139 (2) 129

(3) 125 (4) 119
Answer (2)

111
Sol. Let a3 +ag=—-

and gs-as =729
= (ar?)-(ar®) = (27)?
=ar’=27,0i>0

as =27
27
=a3=—;a5 =27r
r
27r+2_7:1_11:37><3
r 4 4
1 37 1
>r+—=—=r—=>—,6=>r=6
r 6
27 27 27
24(a, +a, +a5 )=24| —+—+—
(o +0; +a5) [216 36 6}
8 4 2
=3+18+108=129
16.
17.
18.
19.
20.

SECTION - B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.
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