JEE MAIN 2025
Sample Paper -1

Time Allowed: 3 hours Maximum Marks: 300
General Instructions:

1. There are three subjects in the question paper consisting of Physics (Q. no. 1 to
25), Chemistry (Q, no. 26 to 50), and Mathematics (Q. no. 51 to 75).

2. Each subject is divided into two sections. Section A consists of 20 multiple-choice
questions & Section B consists of 5 numerical value-type questions.

3. There will be only one correct choice in the given four choices in Section A. For
each question for Section A, 4 marks will be awarded for correct choice, 1 mark will
be deducted for incorrect choice questions and zero marks will be awarded for

not attempted questions.

4, For Section B questions, 4 marks will be awarded for correct answers and zero for
unattempted and incorrect answers.

5. Any textual, printed, or written material, mobile phones, calculator etc. is not
allowed for the students appearing for the test.

6. All calculations/written work should be done in the rough sheet is provided with
the Question Paper.
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PHYSICS MAX.MARKS: 100
SECTION - |
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer,
out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct.

1. A very broad elevator platform is going up vertically with a constant acceleration | ms™.

At the instant when the velocity of the lift is 2 m/s, a stone is projected from the platform
with a speed of 20 m/s relative to the platform at an elevation 30". The time taken by the

stone to return to the floor will be(g =10m/s?)

2 mis
W 1 mis?
20 m/s 1

d o0 ||

X

A]%sec B)%scc C)%sec D) %sec

2. The force exerted by a compression device is given by F(x)=/ke(x-/)for 0<x </, where

/1s the maximum possible compression, xis the compression and k is a constant. The

work required to compress the body by a distance d will be maximum when:

! i i -
A)d—z B)d—\E C)a’—z D)d =1

3. Figure shows a short magnet executing small oscillations in a uniform magnetic field

directed into page and magnitude 24 u T. The period of oscillation is 0.1 s. When the
key K 1s closed, an upward current of 18A is established as shown. The new time period

is (Neglect the effect of earth’s magnetic field)

(Needle oscillates in plane normal to the page)

" “51

| S | K
0.2
<> 02m

A)0.1s B)0.2s C) 0.05 s D)0.4s
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4. A satellite 1s moved from one circular orbit around the earth to another of lesser radius.

Which of the following statement is true?

A) The kinetic energy of satellite increases and the gravitational potential energy of

satellite — earth system increases.

B) The kinetic energy of satellite increases and the gravitational potential energy of

satellite — earth system decreases.

C) The kinetic energy of satellite decreases and the gravitational potential energy of

satellite — earth system decreases.

D) The kinetic energy of satellite decreases and the gravitational potential energy of

satellite — earth system increases.

3. The relation between internal energy U, pressure P and volume V of a gas in an

adiabatic process is U =a + bPV.

Where a and b are constant. What is the effective value of adiabatic constant?

b a

6. The root mean square speed of the molecules of a diatomic gas is v.when the
temperature is doubled, the molecules dissociate into two atoms. The new root mean
square speed of the individual atom 1s

A) 2y B)v C)2v D)4y

7 In young’s double slit experiment, the two slits are coherent sources of equal amplitude
and wave length 4. In another experiment with the same setup, two slits are sources of
equal amplitude ‘A’and wavelength 4 , but are incoherent. The ratio of intensities of light
at the midpoint of the screen in the first case to that in second case, is

A)2:1 B)1:2 C)3:4 D)4:3
8. The relative error in calculating the value of g from the relation 7= 2::\/I is
£

(given the relative errors in calculating T and / are +x and +y respectively)

Ay x+y B) 2x-y C) 2x+y D) x-2y
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9, [}, I, I; and I4 are the moment of inertial of square plate about the axis marked 1, 2, 3
and 4 respectively and I is the moment of inertia about an axis passing through O and

perpendicular to the plate, Relation between them is given as

(1)

o 4

) )
i)[:Ii‘l‘[z ii)I:l]+13
iii)I=.l]+I.1 iV)].=Ig+I2+I3+14

Which of the following options is incorrect?
A) (1) and (ii1) B) (i1), (iii) and (iv) C) Only (ii) D) Only (iv)

10. A cylindrical container filled with a liquid is being rotated about its central axis at a
constant angular velocity @. Four points A, B, C and D are chosen in the same plane
such that ABCD is a square of side length a and AB is horizontal while BC is vertical.
A and D lie on the axis of rotation. Let the pressure at A, B, C and D be denoted by

P4, Pg, Pc and Pp respectively. Now, consider the following two statements.

(1) P> P, for all values of @ (i1) P> Pp only if @ > g
[}

Which of these options is correct?

A) Both (i) and (11) are correct B) (i) is correct and (i1) is incorrect

C) (ii) is correct and (i) is incorrect D) Both (i) and (ii) are incorrect
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11.  Two point dipoles p!';' and ’E’A are located at (0, 0, 0) and (1 m 0, 2m) respectively. The

resultant electric field due to the two dipole at the point (1m, 0, 0) is...
A2 3 o) LA D) 17
32z, 32xs, 32ze, 327e,

12. A electron having kinetic energy T is moving in a circular orbit of radius R
perpendicular to a uniform magnetic induction B .If kinetic energy is doubled and
magnetic induction tripled, the radius will become

A) 37"" B) \ER C) \ER D) \ER

13. A metallic rod of length '/'is tied an insulating string of length 2/ and made to rotate
with angular speed @ on a horizontal table with one end of the string fixed. If there is a
vertical magnetic field ‘B’ in the region, the e.m.f. induced across the ends of the rod is:

i)

2 2 2 2
3Bl B) 4Bl ) 5Bl D) 2Bl
2 2 2 2

A)

14.  In order to establish an instantaneous displacement current of 1 mA in the space between
the plates of 2 uF parallel plate capacitor, the time varying potential difference need to

apply is
A) 100 Vs~ B) 200 Vs C) 300 Vs D) 500 Vs
15.  Light of wavelength 2475 4 is incident on barium. Photoelectrons emitted describe a

; : : ; : 1 3
circle of maximum radius 100 cm by a magnetic field of flux density ——x10"Tesla.

V17

Work function of the barium is (nearly (Given £ =1.7x10"), he = 12375(eV - 4°)
i

=

7T < B
L—__ ERE P
A)1.8eV B)2.1eV C)d45eV D)33eV

| eo—
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16. Two positively charged particles are projected along two parallel lines on a smooth
horizontal surface as shown. Which of the following statement is incorrect
corresponding to their subsequent motion? [Before any collision (except between the
particles) takes place]

A) The linear momentum of the system of particles is conserved in any direction

B) The angular momentum of the system of particles is conserved about any point in
space

C) The angular momentum of each particle is individually conserved about their center
of mass

D) The angular momentum of each particle is individually conserved about any point in
space

17. A particle of mass 5 x 10~ kg is placed at lowest point of smooth parabola

small oscillations (in rad/s) will be approximately (g=10 m/s%)

A2 B) 10 D)5

|
Cy—
72
18. A point charge q is placed at a distance r from the center of a thin metallic neutral
spherical shell of radius R as shown in fig. electric potential at point A is
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19.  There is a plot of binding energy per nucleon E,, against the nuclear mass M; A, B, C, D,

E, F correspond to different nuclei.

rr T T T T rTrrrrrrrn
M

Consider four reactions

(1) A+B—>C+¢ (1) C>A4+B+& (i) D+E—>F+cand (V) F5>D+E+e
Where &1s the energy released? In which reactions is & positive?

A) (i) and (iii) B) (ii) and (iv) C) (ii) and (iii) D) (i) and (iv)

20. An R-L-C series circuit with 100 Q resistance 1s connected to an AC source of 200 V

and w= 300 rad/s. When only capacitor is removed, the current lags behind voltage by

dissipated in the R-L-C circuit is

A) 200 W B) 400 W C)200 V3 W D) 100 W

SECTION-II
(NUMERICAL VALUE ANSWER TYPE)
This section contains 5 questions. The answer to each question is a Numerical value. If the Answer in the

decimals , Mark nearest Integer only.
Marking scheme: +4 for correct answer, -1 in all other cases.

21. A 15 kg block is initially moving along a smooth horizontal surface with a speed of
v=4m/sto the left. It is acted by a force F, which varies in the manner shown.

If the velocity of the block at t = 15 seconds is ‘X’. Then the value of [X]=__

([ ] - greatest integer function)

i F(N)

Given that, F=40cos(%]r
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22. A convex lens of focal length f=20 cm is cut into two equal pieces and the pieces are
separated by 3mm as shown in the figure. A point object O is placed at a distance of 30

cm. The distance between the two image points formed will be (in mm)

[ 2mm
Timm

p

3em

23. A ball of mass m moving horizontally with a velocity v strikes the bob of a pendulum at

rest. The mass of the bob is also m. If the collision is perfectly inelastic, the height to

which the system will rise 1s given by # =" then the value of xis
x.g

24. A copper wire is held at the two ends by rigid supports. At 30° C, the wire is just taut,
with negligible tension. Find the speed of transverse waves (in m/s) in this wire at 10° C
in decimeter/second [Given, for copper: Young’s modulus = 1.3 x 10'' N/m*, coefficient

of linear expansion = 1.7 x 10°e?, density =9 x 10° kgfrrf.]

25.  In a meter bridge, the wire of length 1 m has a non - uniform cross section such that, the

variation Y% of its resistance R with length / s, L Two equal resistances are

dl dl I

connected as shown in the figure. The galvanometer has zero deflection when the jockey
is at point P. The length AP is X (in m), then 100X = ...
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CHEMISTRY MAX.MARKS: 100

SECTION -1
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer,
out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct.

26.  In which of the following pairs, the hybridization of central atom is same, but shape is

not the same?
A) S0,.co; B) so; ,NH, C) pci,, Pocl, D) xer,,CIF,
27.  Number of z—bonds in B,,C,, N, respectively as per molecular orbital theory is :

A) 1,23 B)0,1,2 €y 1.22 D) 1,1,2

28.  22.44 kJ of energy is required to convert 8 g of gaseous metal, M to M'(g). If the first
ionisation energy of the metal is 374 kJ/mol, select the incorrect statement from the

following.

A) 0.06 moles of gaseous M are formed

C) Gram atomic mass of the metal is 133.33 g
D) 3.613x10%? atoms of M are converted to M’
29.  Assertion(A):The single N-N bond 1s weaker than the single P-P bond

Reason(R):High inter electronic repulsion of the non—bonding electrons due to the small

N-N bond length

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

below:

A) Both (A) and (R) true but (R) is not the correct explanation of (A)
B) (A) is false but (R) is true.

C) Both (A) and (R) true and (R) is correct explanation of (A).

D) (A) is true but (R) is false.
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30. A coordinate complex of formula CrCl,.6H,0 has green colour. 1L of 0.1 M solution of
the complex when treated with excess of 4gNO, gave 28.7g of white precipitate. The

formula of the complex would be: [At.wt. Ag : 108 amu; At.wt. of C/=35.5 amu]

A) [cr(H,0),CL | B) [ crCI(H,0), |CL.H,0

C) [¢rCl,(H,0), |CL2H,0 D) [cr(H,0), ¢l ]

2

31. Which type of Isomerism cannot be shown by [ Co(en), (N0, ), ]C1 ?

A) Geometrical ~ B) lonisation C) linkage D) hydrate

32.  Which of the following does not involve & — d transition for causing colour ?
A) [Fe(cN), " B) CuSO,5H,0  C) KMnO, D) CrClLANH,

33. The nH, evolved from 0.5 gm of the organic compound in KJeldhal’s estimation of
Nitrogen neutralizes 10 ml of 1M H,s0,. Identify the incorrect statement out of the

following.

A) Percentage of nitrogen in the organic compound is 56%

C) 10 milli moles of nH, is produced

D) if the evolved NH,were neutralized by 10 ml of IM HCI, the % of nitrogen, would
have been 28%.

34.

2 HBr
B) »(C
T Gror 7 RooR ((njajor}

CHs

The product “C” in the above reaction formed is
H

H;C——C—Br

||1 CH,
A) CH-‘—(l.'—Br B) CHg C) CII,—(|“—Br D) C‘l-l.,—cl‘H —CH.Br
CH. CH.Br CH;
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Br
(D (I () - (1v) (V)

Ease of Sy1 reactions among these compounds upon treatment with aqueous NaOH will

be in the order as:

A) (D> (1) > (11I) > (IV) > (V) B) (IV) > (I) > (1) > (ID) > (V)
C) () > (IV) > (1) > (1) > (V) D) (V) > (IV) > (III) > (II) > (I)
36.
AICT,

+ CH; = CHCH,C1 —— (A)

[#) H 205 (OH
(B)——(C)

The compound(C) 1s

CH,-CH=CH, CH,CH,CH,0H
A) i B) :

37.  When neopentyl alcohol is heated with an acid, it slowly converted into an 85 : 15
mixture of alkenes A and B, respectively. Then, the ratio between number of hyper

conjugated structures for A and B is :

A)5:9 B)5:1 )1:5 D)9:5
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38.  End product in the following sequence of reactions is :

CH;
05/ H,0 L A NH, - NH, / OH"
o - -
Ca(OH)z
CH,

A) B) C) D)

-
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39. 1

1
]
1
1
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KMnO, / KOH H,0" [
: .4 = = "Y" _ Then |
A I
1
1
COOH 00K OO0H :
1
I
|
1
Y= 1
1
1
1
1
|
|
1
1
1
1
1
1
1
1
[
1
|
1
1
1
1
1
1
I
I
|
1
1
1
1
1
1
|
|
1
1
1
]
o3

COOK
- @ ’ - - @ ’
A) B)
COOK CH,0H CH;0K COOH
" é ’ . - é ’ - é
C) D)
40.  Given below are two statements, one is labelled as Assertion (A) and other is labelled

as Reason(R):

Assertion (A): Gabriel phthalimide synthesis cannot be used to prepare aromatic
primary amines.
Reason (R): Aryl halides do not undergo nucleophilic substitution reaction at room
temperature.

In the light of the above statements, choose the correct answer from the options given
below:
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A) Both (A) and (R) true but (R) is not the correct explanation of (A)

B) (A) 1s false but (R) 1s true.
C) Both (A) and (R) true and (R) is correct explanation of (A).
D) (A) is true but (R) is false.

41.  Which of the following statement is false?
A) In fibrous proteins, poly peptide chains are held by hydrogen & disulphide bonds.
B) In Globular proteins, chains of polypeptides coil around to give a spherical shape
C) Keratin & myosin are fibrous proteins and soluble in water
D) Insulin & albumin are globular proteins and soluble in water

42.  The conductivity of a saturated aq.solution of 4gc/ at 298 K is found to be
1.382x107°Q 'm~'. The ionic conductance of 4g” and ¢/~ at infinite dilution are

61.9Q 'em’mol”" and 76.3Q 'em’mol ™' respectively. The solubility of 4gci is
A) 1x10 "' mol L B) 1x107mol L C) 1107 mol L D) 1.9x10°mol L'
43. 50 g of antifreeze (ethylene glycol) is added to 200 g water. What amount of ice will
separate out at —9.3°C ? (K, =1.86K kgmol ™).
A)38.71 mg Byd2g C)3871¢g D) 42 mg

44.  Anenergy of 24.6eV is required to remove the first electron from helium atom. The

energy required to remove both electrons from helium atom 1s
A) 54.4eV B) 79 eV C)49.2eV D)51.8eV

45. For the first order reaction 34 — B concentration varies with time as shown in the

adjacent graph. The half — life of the reaction would be

=
£
]
% B
= i A
g E
Sy | b o |

2 4 6 8

Time (in minute)
A) 4 minutes B) 2 minutes C) 6 minutes D) 8 minutes
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SECTION-II
(NUMERICAL VALUE ANSWER TYPE)
This section contains 5 questions. The answer to each question is a Numerical value. If the Answer in the
decimals , Mark nearest Integer only.
Marking scheme: +4 for correct answer, -1 in all other cases.

46.  When the ionization energy Vs atomic number is plotted for the elements, of atomic
number 11 to 18, two peaks are observed for the element X and Y in between the curve.
What is the difference between atomic number of element X and element Y?

47. Foralow spin, Cr*' complex, the value of spin only magnetic moment is x B.M in an
octahedral field. Then the value of x” is

48.  The number of compounds among the following more reactive than acetic acid towards
decarboxylation by soda-lime is

HC = CCH,COOH , H,C =CH —-COOH , PhCH,COOH , CCLCOOH , Me,CCOOH

49. How many of the following groups activates benzene ring towards electrophilic aromatic
substitution?

O

I
—NHCOR, -OCOR, —-C-0-R, —NR,, —NH,, —OH, -OR

0] (0]
KOH
50. L

The number of iodoform molecules produced per molecule of the reactant in above
reaction is
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MATHEMATICS MAX.MARKS: 100
SECTION - |
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer,
out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct.

51.  If ‘@’ is a complex number satisfying the relation |z—1|=a—-3(1+i). Then « equals to

A) _%m B) %3;

O) %—3:.' D) No such complex number exists
52. The greatest integral value of k such that both the roots of the equation
(k—5)x*—2ke+(k—4)=0 are positive, one root is less than 2 and the other root lies

between 2 and 3 is

A) 13 B) 14 C)23 D) 24

53. Let matrix 4 :[ :

I . , y
2] then (7+4)” (where I is a unit matrix of order 2) equals to

A) 1+2% 4 B) 1+2"4 C) 1+(2”+1)4 D) 1+(2”-1)4

54. In a bag there are three tickets with number 1, 2, 3. A ticket is drawn at random and the
number is noted and put back in the bag, this 1s repeated for four times. Then the chance
that the sum of those numbers is even i1s
Ayt B) 20

81 81

41 42
) B D) o

55. If g(»)=3»"+2y' +3y+4, then the value of ngi[g_'(y)) at y=-2 18
a4

1

A) 2 B) I o D)2
56, Given lineg 2-t-2*3_z-1 ¥-2_y+] 2z
2 4 -3 1 3 2

S1: The lines are intersecting

S2: The lines are not parallel

A) Both S1 and S2 are true
C) S1 is false and S2 is true

Get More Learning Materials Here : &

B) S1 is true and S2 are false
D) Both S1 and S2 are false
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e j{f"s‘g—,‘ g .sinﬁ'}a’-ﬂ:
o cosd

A) VB.sinf +c B) —/f.cosé +c¢ C) 2VJB.cosb +¢ D) ¢—2+6.cosf

8 2
58.  lim Mﬂ where k>0 then the value of 'k’ is
A) 3 B) C)2 D) 4
59.  The solution of the differential equation % = (t;ii :) +(1+1) € secy 1s, where ‘¢’ is an
arbitrary constant
A) cosy=(e“+c)(r+l) B) cos.'.f:(e’—c)(x—l)
C) siny=(e +c)(1-1) D) siny=(¢ +c)(t+1)

60. The minimum value of k for which the quadratic equation

(cot™ k) y* —(tan™ k]m v+2(cot k) =0 has both positive roots is: (k € 7)
A)l B)2 )3 D) 4
61. If &'+ p° =2 then the maximum value of the independent term of x in the expansion of
(ax" +px") (a>0, B>0) i
A) 42 B) 68 C) 84 D) 148

62. The set of critical points of the function g(x)=(x-2)"" (2x+1) is
A) {1} B) {1,2} C) 1.2} D) {‘?11}

63. The mean and variance of the marks obtained by the students in a test are 10 and 4
respectively. It is known that one of the students got 12’ instead of 8. If the new mean

of the marks is 10.2 then the new variance is equal to

A) 4.04 B) 4.08 C) 3.96 D) 3.92
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64. The area enclosed between the curves y=x" and y =\/H 18

s .

A) B) 3 C) 3 D) 2

1
3
65. Statement 1: f(x)=|x/sinx is differentiable at x=0

Statement 2: If f(x) is not differentiable and g(x) is differentiable at x=a, then

f(x).g(x) can still be differentiable at x=a

A) Statement 1 is true, Statement 2 is true

B) Statement 1 is true, Statement 2 1s false

C) Statement 1 is false and Statement 2 is true

D) Statement 1 is false and Statement 2 is false

[ | s )
66. If fla)= sin {cosa |
1({2:—;1'3’2)

, where {.} represents fractional part function, then
; a#zx/l

A) f(a) is continuous at o =7/2

B) Jim _f(a) exists but not continuous at & =xz/2
C) ali:;r?z f(a) does not exist

D) lim_f(a)=1

67. Match the following

Column — | Column — 11
A)g(x)=2-x"" and f(g(x))=-x+5x " —x"", the local
g ; P) 0
maximum value of f(x) is
B) No. of points of intersection of the curves arg(z_ ?] =-§ and
= Q)1

z(1-i)+z(1+i)-4=0

O)Iff(x) =ax’ +bx"+cx +d, (a, b, ¢, d € Q) and two roots of
f(x)=0 are eccentricities of a parabola and a rectangular hyperbola, |R) 2
thena+b+c+d=

D) Number of solution of equation 1" +2*+3* ... +n*=(n+ 1)

are B
A)A-Q;B-S;C-R;D-P B)A-S;B-Q;C-P;D-Q
C)A-S;B-Q;C-R;D-Q D)A-§;B-Q;C-P;D-R
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68.  The value of [100 (k—1)] where [x] represents the G.I.F. and k= 44}' is
Zsin r’
r=l
A) 144 B) 142 C) 141 D) 140

69. The sum of possible integral values of k for which the point P(0, k) lies on or inside the

triangle formed by the lines y+3x+2=0,3y-2x-5=0 and 4y+x-14=0 is

A) 4 B) S C)6 D)7

70.  The acute angle between the lines =1 =2 ;+1
a h

bl -0 -] where a>b>c

== an
& b c a

and a, b, ¢ are the roots of the equation +' —+* —4r+4=0 1s

A) ml[%} B) cos 3 C) Ian"[%) D) ws-{i’_J

SECTION-II
(NUMERICAL VALUE ANSWER TYPE)
This section contains 5 questions. The answer to each question is a Numerical value. If the Answer in the

decimals , Mark nearest Integer only.
Marking scheme: +4 for correct answer, -1 in all other cases.

71.  If (p+ig)™* = p—ig. Then the number of real ordered pairs (p,q) that satisfy the given
equation i1s N. Then {%] where [x] represents G.LF. equals to

72.  An equilateral triangle has its centroid at the origin and one side is x+ y =1, then the sum
of the slopes of the other two sides is

73. If [a| =|5] =2,[¢|=1.(a-¢).(b-¢)=0. Then the value of |E—5|1 +2¢.(a+b) is equal to

74. If x,.x, are the roots of x*—x+ K =0 and «x,, x, are the roots of x’ —4x+ L =0 such that

x. %, x,x, are in G.P. Then the product of the integral values of K and L is
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R R -

=10 18

1+¢
1+ 8¢
1+27¢

¢
4¢°
9¢°

The total number of distinct real values of ‘t” for which |2«
3t

3,
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SOLUTIONS
PHYSICS

I: Initial velocity of stone w.r.t lift =20sin30° j+ 20co0s30" i = (IU\EH 10/ )m /s

2 mis

Initial velocity of stone w.r.t ground = []{J\E i+1 2J)m /5

The initial position of stone and lift are same and when they again meet their final positions will also
be same. So both will have same displacement in vertical direction in same time

3

Displacement of lift = 2(f)+—;-x 1x¢* =2t +%

Displacement of stone = IZ[!}—;—X 10x¢* =12t —5¢7

2

So 2:+%=12:—5r1

lll= 10t or r=%sec

; . . 20
So time taken by stone to return to the floor of lift is ﬁscc

2. For W to be maximum; # =0;
dx

1e., F(x] =0=x=/x=0

Clearly for d =1, the work done is maximum.

Alternate Solution:

External force and displacement are in the same direction

. work will be positive continuously so it will be maximum when displacement is maximum.
Ml 47x107" x18

2ar 2xx0.2

3. B= T'=18ut

wu.f T =

Now, T'=2x

ﬁ

M(BH—B

Dlwdmg —= ,
¥ B,, —B 4-18

T'=2x0.1s=0.2s

4. In the circular motion around the earth, the centripetal force on the satellite is a gravitational force.
Therefore, v? = GM / R.where M is the mass of the Earth, R is the radius of the orbit of satellite and
G is the universal gravitational constant. Therefore, the kinetic energy increases with the decrease in
the radius of the orbit. The gravitational potential energy is negative and decreases with the decrease
in radius.

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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5 For an adiabatic process,
0=dU + PdU
or d(at+bPV) + PdV=0

or (b+1}d; +bd?P=0

or (b+1) log V + b log P = constant
V' p" =constant
h+l
or PV * =constant
b+l
b

s

'ISRT . . .
6. Vi = 3 According to problem T will becomes 2T and M will become M/2 so the value of v

will increase by JJ4 =2 times i.e., new root mean square velocity will be 2v.
Ts When sources are coherent, then /, =/ +1/, + chosgb
At middle point of the screen, ¢ = 0then
I,=1+1+2JI cos0=4I
When sources are in coherent, then [/, =1, +1,=1+1=21
I, 41 _

I, 21

-

5 1
8. T =4z —
g
4z°l
T2
=22 100 =2 100+ 22 x100
g / i
A
=28 _ y+2x
g
9, Using perpendicular axis theorem I =1, + b and I = I3 + 14 also, I} = I = I3 = 14 hence option 4 1s
wrong.
10. We know that

= g =

[ - *
Fy =P, +Epm'a‘
Py =P+ pga

l a . 1 2 %>
F.=F, +;pw‘a" =P, + pga +E,cm)"a'

Therefore,
P > P, for all the values of @wand P, > P, only

2
If 0>, [2£
o
11. For pk itis equatorial point

. E = l f[—k)
dre, 1

For gk it is axial point

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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| I
1 I
| I
| I
1 I
| 1
| I
| - = — 1
| dre, 2 dre, 8 :
| X
: s R :
" 327, 1
1 » 1
| I
| I
| P I
1 2 1
I (L. 0,0 g 1
| b g (1.0, 2) !
1 I
: | :

> Z
: (0, 0, 0) pk {
| 1
| ; . . ny I
| 12. Radius of circular orbit R=— |
1 qB 1
| I
1 N2mKE  \2mT |
| = = I
| g8 qB I
| ) 1
: If T becomes double & *B” becomes tripled then radius becomes \/;R {
| 1
: I3. de = B(@x)dx :
1 1
| I
s B /- —
: 2l L @ :
| I
I ol I
: e= Ba}J- xdx :
1 2t 1
| I
I - 5Bol’ "
I 2 I
I 3 I
| 14. I,=1mA=10"4 I
| 1
| C=2uF=2x10"F I
| I
| _; - Lory_pi I
: fh =1 _dr(CV)_V dt :
: Therefore, LA ] - L ~=500Vs"' }
| dt C 210 |
| Therefore, applying a varying potential difference of 500 Vs™ would produce a displacement current |
: of desired value. :
I 15. Radius of circular path described by a charged particle in a magnetic field is given 1
| 2 2.2 2.2 I
N 2mK . B -
! by r= HETE : Where K = Kinetic energy of electron = K = $F (E] L -
: 4B 2m m 2 :
| 1 | * ’ I
I =—><l.?><l(}"><l.6><l()‘”><( x107 | x(1) =8x107" J =0.5¢V 1
: : a7 ) e :
: By using = W, =E-K__ = (@]ev ~0.5¢V =4.5¢V :
I 2475 I
| I
| I
| 1
| 1
| I
| I
e o o o o e S R S S O S S S S S R S S e L]
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16.

- Sl
""CM

oy
L
K
1. As mutual repulsive force between the particles is internal for the system and as there is no other
external force on the system, linear momentum of the system is conserved in any direction.
2. As the forces on the particles due to one on the other are equal in magnitude. Opposite in direction
and act along the line joining them always, net torque on the system due to these forces about any
point in space in zero. Therefore angular momentum of the system remains constant about any point
in space.
3. As center of mass of the system lies on the line joining the particles always and force on any of
them is passing through C.M always, torque due to this force on any particle about C.M is zero.
Hence angular momentum of any particle about C.M is conserved individually.
4. About any other point except C.M. torque on any individual particle is not zero. Hence angular
momenta of individual particles change but total angular momentum of the system remains constant.
17.

F=mg sin@=mgtanO(- Qissmall).

i.e F—mfd'v——m 'XE
T~ a0

X 1
S g=——=@W=—

V2

18. Potential at any point inside the shell = potential at any point on the surface
potential at A = potential at C due to ‘q” and induced charges =

I g N 1 g I (—_q) 1 gq
dre, r 4re, R 4re, | R dre, r
19. For A+ B — C+¢, ¢ is the positive. This is because E;, for D and E is greater then E;, for F.

20. It is a case of resonance
Sllr=
=Z=R

"Tnm :&:gﬂ: ZA
' Z 100

P =1 R=4x100=400W

21. Change in linear momentum AP = _[Fdr

L5
15(v, +u] = [40(:05[%]! dt
1

v, =—4+

40| sin(7 /10)t ¥ 400
; 15

= R e 1D
710 + ( ) mj s

. 157

S S S R S N R S S S R R S N S S S S S N S S R S R S S S S S S R N R S S R S S R S S S
N S N S R R S S R R S S S S S S S S S S S S S S S S S S S —

o o o)

Get More Learning Materials Here : & @ @&\ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

22. ‘O’ is off axis for axis for both the parts. Size of object for upper and lower parts is
2mm and | mm respectively.
1.t 1
f v u
Ly Ll = v=60Cm
20 v 30
== m= L4 2

u
. Distance between the two image points is 4 + 2 + 1 + 2 = 9mm

23. Because the collision is perfectly inelastic, the two blocks stick together. By conservation of linear
momentum.

2mV =mvorV zg

By conservation of energy,

2mgh = 1 x 2mv? or h=—
2 8.g

a  p=lr B 7= & 3 _xp
P AAL L

7 \/mx, \/Yaﬂﬂ
=V = |—

Ap Lp P
11 o
V:\fljxl() xl.?)il() x 20 0 m/ s
0x10
Cdl
25, dR=——
\f
|
[ I
2ﬁ|:| .-’
2Wi=2- 2«f
:>4\fz2
)= =
4
CHEMISTRY

26. A) SO, & CO;,; Both are sp & planar triangular
B) SO, & NH, ; Both are sp’ & pyramidal
C) PCI :sp’d & trigonal bipyramidal
POCI, : sp® & tetra hedral
D) XeF, :sp’d & linear
CIF, :sp’d & T-shape
As per M.O.T

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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27. B, :By distributing 10 electrons only two electrons in 7 — B.M .0 are extra left without cancelling
with A.B.M.O electrons

C, : By distributing 12 electrons, only 4 electrons in 7 B.M .0 are extra left without cancelling with A
B M O electrons

N, : By distributing 14 electrons only 47 electrons & 2 oelectrons in BM O & extra left without
cancelling with A B M O electrons.

28. No of moles of M[‘g} formed = i

374
=0.06 moles = 0.06x6.023x10%

=3.613x10" atoms

Atwt.

x22.44 =374

= At.Wt.=133.33g.

29.  Due to small B.L of N-N bond /p—Ip repulsions on ‘N’ weaken the bond.

30. 0.1 moles of the complex — 28.7 g of AgCl
1 mole gives of complex — 287 g of AgCl]

— 2 moles of AgCl
= 2 Cl ions should be ionisable.

31.  The complex cannot show hydration isomerism as no /7,0 ligands are present.
32, The colour of KMnQO, is due to charge transfer phenomenon
33' Hm.u( NHJ = ”!r:.t'qHISOd
=10x1x2 =20meqof NH,= 20 m mol of NH,
1400%n, NH
%N = !

wt.of organic compound
_1400%20x107°

=56%.
0.5
34.
CH, (I'EL CH,
KMnQ @
CH,—CH ——— CH,— C— OH —8— CH,—C
CH, CH, CH,
HBr
ROOR
CH,
CH—CH— CH,Br

35.  Reactivity order IV > 1> II1 > II > V on the basis of R and I effect of associated groups.

S S S R S N R S S S R R S N S S S S S N S S R S R S S S S S S R N R S S R S S R S S S
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36.

©/CH3— CH=CH> Friedal- craft's aklylation
©/CH3 CH; CH; oH Hydroboration -oxidation
B=

£y |fg )
‘ ¥ . . T<

>_/

38. Cleavage of the double bond by Ozonolysis, mdofurm Rxn, dry distillation of calcium salts to give

cyclopentanone, followed by wolf-kishner reduction to give cyclohexane.

39. Benzyllic oxidation to give potassium salt of Benzoic acid, followed by acidification to give Benzoic
acid.

40. Gabriel pthalamide synthesis

ﬁ ﬁ
C
\"'\ PI\OH \QR{.}
N-H ————= N K ——=—

P .

(o] c (The step is not
I I i | hali
o 3 given by Aryl halide)
i I
C.l—OH c
@
HOH/H \
N-R
fon i
o]
+R-NH,
{Primary aliphatic amine}
41. Keratin and myosin are fibrous proteins and insoluble in /7,0.

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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42,

S8
43.

44,

45.

46.

47.
43.

49,
50.

1.382x107 x1000

(61.9+76.3)=
S
=10"M .
AT, =K, xm
9.3=].86x@x Ll
62 X
= x=161.29¢
. Amount of ice separated =200-161.29
-38.71g
Required energy = I, + 1/,

I, =24.6eV
I,=1,xZ>=13.6x2> =544eV

L E=240+54.4="T9%V

34 —»B

t=4min;a-3x = =x
a
=dr=a=x=—

. At 4 min 75% of first order is completed.
21,

! :
Solyey, = ——=> L =2min.
' 2 2

X =12(Mg); Y=15(P)

conceptual
Greater the stability of carbanion, greater is the rate of decarboxylation.

Except (CH, ), €~ COOH remaining are more reactive than CH,COOH .

0

Except —C—-0O— R, remaining are ring activating groups.

O O

)u\ E?OH » CHI; + 2 CH;COOK
2
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51.  Clearly \J(x=1Y +y* =(x=3)+i(y-3)
= yv=3 and (x-1)+9=(x-3)

= X=—
4

-1 ; : :
But & =—+3i does not satisfy the given equation

From (1), (2) and (3), & e(% 24]

3 Here 4° = A= A is an Idempotent matrix
= el = A"
Hence (/+ A)" =1 +(2°° —l]A

Let X be the number of odd numbers chosen

. P(sumiseven) =P(X =4)+ P(X =2)+ P(X =0)

(Y04

55. Let f(y) be the inverse of g(y)
= f'(g(»)g'M=1

= [(g-2)g'(-2)=1 =(g'(»))_ =—

Get More Learning Materials Here : & @

52 Let g AN
. " fx)=x _[k 5]x+[k 5]=0 by the given data,  f(0)>0, f(2) <0, f(3)>0
k-4 |
S e 1
S )
k=24 _, e (2)
*-53)
4k-49 e (3)
(k—5)

54. We can take 3 cases namely four odd numbers, two odd numbers and zero odd numbers.
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56. S1 and 82 are skew lines

57, !_JCDQT—Y";IHI

VX.CO8X

Put x.cosx=1 = I=2\x.cosx +c¢

X
d
" J;x;'k+x " dﬁ'[wfk+x
58. [=lm+t——=lm—2———
60 (B—sin@) o0 (1—cosB)

(By. L. Hospitals Rule)

AR Liin s NI R PR

f“”{Zsm 6*,‘2) JI

59.  Given equation can be reduced to

cos_v%+(—sin _v)(ll—r):e’(] +1)

P’ dj; dv
Put siny=v = cosy—=—
dt  dt

Hence the solution is R (e' + c’)
(t+1)

60. (cot_’ »ﬁ')y2 —(tan" ,{')“ y+ 2(c0t" k)z =0 has real roots
= D>0 =tan" k> 7/3 =k 2+/3 and sum of roots > 0, product of roots > 0

=k>0and k= «ﬁ
61. Let T, be the Independent term of x then r =6,

" r+| —84&' ﬁh
62. Check for what values of x, g'(x) =0 or does not exist
X 7}
63.  Mean ’ X’ b
Z— =  and Variance L— (Z—J =4
n n
).‘-1 X,
D VR . . Y
n n n
= n=20

Hence new Variance = 3.96

w2

1
64. From the graph of the functions, the required area = 2_[(\/; —-’fj)dx =

L]

y

x!

65. fx)= |x|sin x 1s differentiable at x =0
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66. LHL.= lim_ f(ae)=0andRHL. = lim_ f(a)=
3 Fid

o= o—»

2z 2
A ljl;T_lq [ (&) does not exist
67.
x"?=2-g(x) i
. _ . ] _ 2_ _ 3 =3
= f( )_5(2 r] (2 }:) (2 X) N afg{%)=5

=x =T’ +1lx=-2= f

max

Clearly 1 istheroot = a+b+c+ =0

1 } 2 Y n Y RN
— | + +.... =1 R )
n+1 n+1 n+1

Z1-i)+Z{1+i)-4=0

\Jo.n}‘
(0.1) -
S . M % §
68.  Clearly & —wtzz_ =2+1
Hence []OO k—])]=]4l
69. Use L, .L,, 20 for three sides of the triangle
70. Clearly a=2; b=1 and ¢=-2 and
Use # =cos™' |a;al u ‘?lbz _ C[i: ‘
2.4 24
1l pPrgi=lor pPP+¢* =0
ﬂzzlfilm:z:l -z L2019 l
So there are total 2020 solutions
72.  The inclination of the line L=x+y=1 is 135". So the slopes of the other two sides will be
tan (135" 60" )
3. E=[a-b| +2(z.a+c.5)

SLE=8+42=10
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74.  Let the common ratio of G.P. be ‘7’ then x, = xr, x, =x,", x, = x 1"
And x +x, =1, xx, =K, x,+x,=4,x,. x5, =L
Sr=-2 and x, =-1

= K=-2, L=-32
t tt 1+r
75. 2t 47 1+8° =10
3t 97 14270
111 11 1
=212 4 1|+x°|2 4 8|=10
1 9 1 3 9 27
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