JEE Advanced 2026
Sample Paper - 2 (Paper-1)

Time Allowed: 3 hours Maximum Marks: 180
General Instructions:
This question paper has THREE main sections and four sub-sections as below.
MRQ
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN
ONE of these four option(s) is(are) the correct answer(s).
e You will get +4 marks for the correct response and -2 for the incorrect response.

¢ You will also get 1-3 marks for a partially correct response.

MCQ

e Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four
options is the correct answer.

e You will get +3 marks for the correct response and -1 for the incorrect response.

NUM

e The answer to each question is a NON-NEGATIVE INTEGER.

¢ You will get +4 marks for the correct response and 0 marks for the incorrect
response.

MATCH

e« FOUR options are given in each Multiple Choice Question based on List-I and
List-II and ONLY ONE of these four options satisties the condition asked in the
Multiple Choice Question.

¢ You will get +4 marks for the correct response and -1 for the incorrect response.

Physics
1.  When a low flying aircraft passes over head, we sometimes notice a slight shaking  [3]
of the picture on our TV screen. This is due to:

a)vibration created by the b) interference of the direct signal
passage of aircraft received by the antenna with
the weak signal reflected by the

passing aircraft
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c)diffraction of the signal d)change of magnetic flux
received from the antenna occurring due to the passage of
aircraft
2. Two equal negative charges -q are fixed at points (0,- a) and (0, a) on y-axis. A [3]
positive charge Q is released from rest at the point (2a, 0) on the x-axis. The charge
Q will
a) Execute simple harmonic b)Move to the origin and remain
motion about the origin at rest
c¢) Execute oscillatory but not d)Move to infinity

simple harmonic motion

3. When X-rays pass through a strong uniform magnetic field, then they: [3]
a) get deflected in the direction b) get deflected in the direction
perpendicular to the field opposite to the field
c¢)do not get deflected at all d) get deflected in the direction of
the field

4. The orbit of a satellite moving around the earth in the equatorial plane, as viewed  [3]
from the earth appears to be stationary. What is the radius (approximate) of the

orbit?
) (L) b) (<L)
B(S2h) d) (254)1*

5.  Asmall particle of mass m moving inside a heavy, hollow and straight tube along  [4]
the tube axis undergoes elastic collision at two ends. The tube has no friction and it
is closed at one end by a flat surface while the other end is fitted with a heavy
movable flat piston as shown in figure. When the distance of the piston from closed
end is L = L the particle speed is v = v(). The piston is moved inward at a very
low-speed V such that V' < < *"%-’UU , where dL is the infinitesimal displacement of
the piston.

| . —
[ L +
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a) The rate at which the particle b) After each collision with the
strikes the piston is v/L piston, the particle speed

increases by 2V.

¢) The particle’s kinetic energy d) If the piston moves inward by
increases by a factor of 4 when dL, the particle speed increases
the piston is moved inward by 2@%

from L to 4Ly

6. The binding energy of nucleons in a nucleus can be affected by the pairwise (4]
Coulomb repulsion. Assume that all nucleons are uniformly distributed inside the
nucleus.

Let the binding energy of a proton be E and the binding energy of a neutron be
E;" in the nucleus.
Which of the following statement(s) is(are) correct?

a)Ej — E}! is positive. b) E} increases if the nucleus
undergoes a beta decay

emitting a positron

¢)E} — E}! is proportional to Z(Z  d) Ej — E}* is proportional to

- 1) where Z is the atomic A~3 where A is the mass
number of the nucleus. number of the nucleus.
7. Aseries R - C circuit 1s connected to AC voltage source. Consider two cases: 4]

A. when C is without a dielectric medium and

B. when C is filled with dielectric of constant 4. The current IR through the resistor
and voltage V. across the capacitor are compared in the two cases. Which of the
following is/are true?

Vit > VP WV < VP
e If<IE d)If > I
8.  If the ionisation potential of hydrogen atom is 13.6 eV, the energy required to [4]
remove the electron from the third orbit of hydrogen atom is eV.
9. In the balanced condition, the values of the resistances of the four arms of a (4]

Wheatstone bridge are shown in the figure below. The resistance Ry has
temperature coefficient 0.0004°C" L. If the temperature of R3 is increased by 100°C,
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the voltage developed between S and T will be volt.

10. A thin rod of mass M and length « is free to rotate in horizontal plane about a fixed [4]
vertical axis passing through point O. A thin circular disc of mass M and of radius
a/4 is pivoted on this rod with its center at a distance a/4 from the free end so that it
can rotate freely about its vertical axis, as shown in the figure. Assume that both the
rod and the disc have uniform density and they remain horizontal during the
motion. An outside stationary observer finds the rod rotating with an angular

velocity €2 and the disc rotating about its vertical axis with angular velocity 4£2.

The total angular momentum of the system about the point O is (%) n. The

value of n 1s 2
i) ML 40

a 1

ald

11.  Ablock is moving on an inclined plane making an angle 45° with the horizontal (4]
and the coefficient of friction is u. The force required to just push it up the inclined
plane 1s 3 times the force required to just prevent it from sliding down. If we define
N = 10p, then N is

12.  The specific heat capacity of a substance is temperature dependent and is given by  [4]
the formula C = kT, where k is a constant of suitable dimensions in SI units, and T
is the absolute temperature. If the heat required to raise the temperature of 1 kg of
the substance from —73 °C to 27 °C is nk. the value of n is [Given: 0 K =-273 OC.]

13. A proton is fired from very far away towards a nucleus with charge Q =120 e, [4]
where e is the electronic charge. It makes the closest approach of 10 fm to the
nucleus. The de-Broglie wavelength (in units of fm) of the proton at its start is
[ Take the proton mass, mp = (%} x 1027 kg; % =42 x 1071 J-s/C; 4;5[] =9 x
10 m/F; 1 fm = 10712 m]

14. A small circular loop of area A and resistance R is fixed on a horizontal xy-plane [4]
with the center of the loop always on the axis n of a long solenoid. The solenoid

has m turns per unit length and carries current I counterclockwise as shown in the
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figure. The magnetic field due to the solenoid is in . direction. List - I gives time

dependences of in terms of a constant angular frequency w List - II gives the

torques experienced by the circular loop at time ¢ = ==
22,272,
Leta = H’%I——
Z y -
k.x 7
List- 1 List - 11
1 . % T
(D ﬁ(sm wtj + cos wtk) (P)Oo
(1) %{sin wti + coswty) Q) —24
(11T) \712 (sinwti + cos wtfc) (R) 37‘15
(IV) -\f-%—(cos wtj + sinwtk) (S) %_}
(T) — 3¢

Which one of the following options is correct?

a)(D) — (Q); (I1) — (P); (I1I) b) (1) — (T); (A1) — (Q); (11I)
— (8); (IV) = (R) — (P); IV) = (R)

¢)(D) — (Q); (I) — (P); (IIT) d)() — (S); (1) — (T); (I1I)
— (8); V) = (T) — (Q); (IV) — (P)

15. A person in lift is holding a water jar, which has a small hole at the lower end of its  [4]
side. When the lift is at rest, the water jet coming out of the hole hits the floor of the
lift at a distance d of 1.2 m from the person. In the following, state of the lift’s
motion is given in List-I and the distance where the water jet hits the floor of the
lift is given in List-I1.
Match the statements from List-I with those in List-II and select the correct answer

using the code given below the lists.

List-1 List - 11

(P) Lift 1s accelerating vertically up (1)d=12m
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List - 1 List - 11
(Q) Lift is accelerating vertically down with an acceleration

. ) (2)d>12m
less than the gravitational acceleration
(R) Lift is moving vertically up with constant speed 3)d<12m

o ) (4) No water leaks
(S) Lift is falling freely _
out of the jar

a)P-1,Q-1.R-1,S-4 b)P-2,Q-3,R-1,S-4
c)P-2,Q-3,R-2,5-4 d)P-2,Q-3,R-1,S-1
16. A musical instrument is made using four different metal strings 1,2,3 and 4 with (4]

mass per unit length g, 21, 30 and 4 respectively. The instrument is played by

vibrating the strings by varying the free length in between the range L) and 2L ). It

is found that in string-1 () at free length Ly and tension T(y the fundamental mode

frequency 1s fj. List - [ gives the above four strings while list - II lists the

magnitude of some quantity.

List-1 List-11
(I) String - 1 () (P) 1
(IT) String - 2 (2u) Q) 1
(111) String - 3 (3p) (R) :15-
(IV) String - 4 (41) (S)7
(M <
(OF

If the tension in each string is T(), the correct match for the highest fundamental

frequency in f{y units will be,

a)(I) = (Q), (IH)— (8S), (1)~ b)(I) — (Q), (ID)— (P), ()=

(R), AV)— (P) (R), (IV)— (T)
c)(I) — (P), D)— (Q), dI)— d)(I) — (P), (IN)— (R), (IIT)—
(T), AV)— (S) (S), (IV)— (Q)
Chemistry
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17.  The number of moles of KMnOy4 that will be needed to react with one mole of 3]

sulphite ion in acidic solution is
a)d b)1

c)% d)

cfes

18.  Which of the following fcc structure contains cations in alternate tetrahedral voids? |[3]

a)NarO b)ZnS
c¢)CaFy d)NaCl

19.  When the temperature is increased, surface tension of water [3]
a)remains constant b)increases
c¢)shows irregular behaviour d) decreases

20. %7Alsastable isotope, 2 Al is expected to disintegrate by [3]
a)proton emission b) positron emission
¢) @-emission d) B-emission

21.  For the reaction [4]

I+ CIO; +H>804 — CI' + HSO, +1I

The correct statement(s) in the balanced equation is/are

a)H»O 1s one of the products b) Sulphur is reduced
¢) Stoichiometric coefficient of d)Iodide is oxidized
HSO, is 6
22.  Each of the following options contains a set of four molecules. Identify the (4]

option(S) were all four molecules posses permanent dipole moment at room

temperature.
a) SOy, CgH5Cl, HySe, BrF; b)BeCl,, CO5, BCl3, CHCIy
¢)NO», NH3, POCl3, CH3Cl d)BF3, O3, SFg, XeFg

23.  Addition of high proportions of manganese makes steel useful in making rails of 4]
railroads, because manganese
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a)can remove oxygen and sulphur  b)can show the highest oxidation

state of +7.

c¢) gives hardness to steel d) helps the formation of oxides
of iron

24. A trinitro compound, 1, 3, 5-tris-(4-nitrophenyl)benzene, on complete reaction with [4]
£ Sn_
HCI

at 0 °C provides P as the product. P, upon treatment with excess of H»O at

an €xcess o

NaNO,
HC

room temperature, gives the product Q. Bromination of Q in aqueous medium

gives a major product, which on treatment with an excess of

furnishes the product R. The compound P upon treatment with an excess of phenol
under basic conditions gives the product S. The molar mass difference between
compounds Q and R is 474 g mol™! and between compounds Pand Sis 172.5 ¢
mol ™.

The number of heteroatoms present in one molecule of R is ;

[Use: Molar mass (in gmol'] yH=1,C=12,N=14,0=16,Br=80,Cl=35.5

Atoms other than C and H are considered as heteroatoms]

25. Among the following, the number of elements showing only one non-zero [4]
oxidation state 1s:
O,CL F,N,P, Sn, Tl, Na, Ti

26.  Dissolving 1.24 g of white phosphorous in boiling NaOH solution in an inert (4]
atmosphere gives a gas Q. The amount of CuSOy4 (in g) required to completely
consume the gas Q is ;

[Given: Atomic mass of H=1,0=16,Na=23,P=31,5=32, Cu=63]

27.  Inan estimation of bromine by Carius method, 1.6 g of an organic compound gave [4]
1.88 g of AgBr. The mass percentage of bromine in the compound is
(Atomic mass, Ag= 108, Br=80 g mo]'lj

28.  Aclosed tank has two compartments A and B, both filled with oxygen (assumed to  [4]
be ideal gas). The partition separating the two compartments is fixed and is a
perfect heat insulator (Fig. 1). If the old partition is replaced by a new partition that
can slide and conduct heat but does not allow the gas to leak across (Fig. 2), the
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29.

30.

31.

32.
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volume (in mj) of compartment A after the system attains equilibrium is

4m? 1 bar, 300 K

1 m? 5 bar
B

400 K
A

Fig. 1

The total number of cyclic structural, as well as stereoisomers possible for a
compound with the molecular formula C5H ), is:

Match List-I with List-II.

List-1

List-11

(A) Antipyretic

(I) Reduces pain

(B) Analgesic

(IT) Reduces stress

(C) Tranquilizer

(I1I) Reduces fever

(D) Antacid

(IV) Reduces acidity (Stomach)

a)A-LB-IIILC-II,D-1V

c)A-IILB-LC-II,D-IV

b)A-IIILB-LC-1V,D-1I

dJA-LB-1V,C-1,D-1II

Match List-I1 with List-II.

List-11

(I) Spiro compound

(IT) Aromatic compound

(I1T) Non-planar Heterocyclic compound

(IV) Bicyclo compound

a)(A) - (IV), (B) - (IT), (C) - (ID),

(D) - (D)

¢)(A) - (IV), (B) - (IID), (C) - (),

(D) - (1)

b)(A) - (II), (B) - (IV), (C) - (I),
(D) - (1)

d)(A) - (D), (B) - (1), (C) - (IV),
(D) - (IT)

Match List-I with List-II

[4]

[4]

[4]

[4]
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(List-T) (List-IT)
Natural amino acid | One letter code

(A) Glutamic acid MQ
(B) Glutamine f(II} w
(C) Tyrosine T(III) E
(D) Tryptophan -:(IV) Y

a)A-IIILB-1,C-1V,D-1I bA-IV,B-IILC-1,D-1I

YR TIL B TV CleT T 11 d)A-IL,B-1,C-1V,D-1II

Maths
33.  The letters of the word COCHIN are permuted and all the permutations are [3]

arranged in alphabetical order as in an English dictionary. The number of words
that appear before the word COCHIN, is

a)360 b)96

c)48 d)192

34. Ifthe events A and B are mutually exclusive events such that P(A) = 33; ] ,P(B)= [3]

]L_T“’, then the set of possible values of x lies in the interval:

]

a) [~ 5] b) (=3,

0)[0, 1] d) [%,4]

[7=] 18

35. A horizontal park is in the shape of a triangle OAB with AB = 16. A vertical lamp  [3]
post OP is creacted at the point O such ahat ZPAO = ZPBO = 15° and
PCO = 45° where C is the midpoint of AB. Then (OP)? is equal to

2)2=(2-V3) b)Z=(v3 1)
0% (2~ V3) )% (V3-1)

36. The order of the differential equation whose general solution 1s given by y =(c1 + [3]
c2) cos (X + ¢3) - c4e” "% where ¢, ¢2, ¢3, ¢4, ¢5 are arbitrary constants, is

a)5 b)3

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



©)2 d)4

37. Letajp, ay, a3,... be an arithmetic progression with a| = 7 and common difference 8. [4]
Let Ty, T, T3,.. be such that Ty =3 and Ty, | - T, = ap forn > 1. Then, which of
the following is/are TRUE?

a)%Tk — 35610 b) T30 = 3454
=1
) & d) T = 1604

ST}, = 10510
k=1

38.  Let L be a straight line passing through the origin and L be the straight line x +y [4]
= 1. If the intercepts made by the circle x2 + y2 -x+3y=0o0nLjand L, are
equal, then which of the following equations can represent L1?

a)x-y=10 b)x+y=0
c)x+7y=0 d)x-7y=0
39. Ifx+|y|=2y,theny as a function of X is [4]
a)differentiable for all x b)continuous at x = 0
c)defined for all real x d) such that % = é forx <0

9 2
40.  Let the eccentricity of an ellipse 27 il ::—2 = 1 is reciprocal to that of the hyperbola  [4]

23;2 - 2y2 = 1. If the ellipse intersects the hyperbola at right angles, then square of
length of the latus-rectum of the ellipse is

[4]

1 ¢
4], letS={ A= a d|:abedec{0,1}and|A| € {—1,1}}, where |A|
b e

[ e

denotes the determinant of A. Then the number of elements in S is

-

42. Leta=—i—kb=—i+ jandé=1i +2j + 3k be three given vectors. If 7 isa  [4]
v

vectorsuch that7 x b= ¢ x band 7 - @ = 0, then the value of 7 - b is:

43. Forx € R, let tan” ] (x) € (—%, 5 ). Then the minimum value of the function f: [4]
rtan 'ax (t—cos 1) )
R — Rdefined by f(z) = [ S—mmdtis
0
T e o o S N N N S N NN NN NN NN NN NN NN NN NN NN NN MEN NN NN MM EEN EEN EEN EEN BN BN NN EEN BN BN BEN MEN MEN M BN M M M M M M B SN EE EE E o
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44.  The maximum value of the function f(x) = 2x7 - 15x% + 36x - 48 on the set A = x| 4]
x% +20 < 9x} is

45. Let z denote the complex conjugate of a complex number z and let 1= y/—1. In the [4]
set of complex numbers, the number of distinct roots of the equation
E—z2:1(5+22) is

46. Two players, Pj and Po, play a game against each other. In every round of the [4]
game, each player rolls a fair die once, where the six faces of the die have six
distinct numbers. Let x and y denote the readings on the die rolled by P and P»
respectively. If x >y, then P| scores 5 points and Py scores 0 point. If x =y, then
each player scores 2 points. If x <y, then P scores 0 point and P7 scores 5 points.

Let X and Y; be the total scores of P| and P respectively, after playing the

i"Ground.
List-I List-11
(1) Probability of (X5 > Y») is (P) 2
(IT) Probability of (X5 >Y») is Q) 1
(III) Probability of (X3 =Y3) is (R) 2
(IV) Probability of (X3 =Y3) is (S) 22
(T) 15
a)(1) — (P); (1) — (R); (I1D) b) (1) — (P); (II) — (R); (11I)
— (Q); (IV) — (T) — (Q); (IV) = (S)
c)(I) — (Q); () —» (R); (D) — )@ — (Q); (I) — (R); (II) —
(T); (IV) —=(S) (T); (V) = (T)

47. Let o and 8 be the distinct roots of the equation 2> + z — 1 = 0. Consider the set  [4]
T = {1,0,B}. For a3 x 3 matrix M = (a;;),, 4, define R; = a;; + a;2 + a;3 and
C; = ay; +a +ag; fort =1,2,3 andand j =1, 2, 3.
Match each entry in List-I to the correct entry in List-II.

List-I List-T1I
|
®) ‘The number of matrices M = (a;;),,, with all entries in T" such M1
ithai R; = Cj = 0 for all Z.,j, is '
! ; ; ;
Q) iThe number of symmetric matrices M = (a;;),,, With all entries @12
'in T" such that C; = 0 for all 7, is
b o o o e e N N N S M RN M RN RSN N M M SN RN M M RN M M M M N N M BN N SN Em Em o
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Let M = (ayj),, 5 be a skew symmetric matrix such that a;; € T

for ¢ > j. Then the number of elements in the set

(R) x x a9 (3) infinite
y |,y 2€R M|y | = 0 18
z 2 —a9g

Let M = (aij),, , be a matrix with all entries in T" such that
(S) | R; = 0 for all <. Then the absolute value of the determinant of M |(4)|6

s

(5)|0

a)(P) = (2),(Q) — (4), (R) — (1)p0§F)-—+3R), (@) = (4), (R) — (3),(5) — (5)
¢)(P) = (1),(Q) = (5), (R) — (3)d)&Py—~+44), (Q) — (2), (R) — (5),(8) = (1)

48.  Consider the lines L : :-‘i%l = —_?-1- = 24{3 , L, m;‘l = y;ﬂ = %‘i and the planes Py : [4]

Tx+y+2z=3,Pp)=3x+5y-6z=4. Let ax + by + cz = d be the equation of the

plane passing through the point of intersection of lines L1 and L7, and

perpendicular to planes P and P».
Match List I with List 11 and select the correct answer using the code given below

the lists :
List I List I1
P.a= 1.13
Q.b= 2.3
R.e= 3.1
S.d= 4. -2
a)(P) = (3). (Q) — (2), (R) b)(P) — (2), (Q) — (4). (R)
=@, () — (1) — (1), (S) = (3)
¢)(P) —+ (3), (Q) — (2), (R) d)(P) = (1), (Q) = (3), (R)
= (1), (8) = (4) — (4),(S) =+ (2)
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Solution
Physics
1;
(b) interference of the direct signal received by the antenna with the weak signal reflected
by the passing aircraft
Explanation:
interference of the direct signal received by the antenna with the weak signal reflected by
the passing aircraft
2
(¢) Execute oscillatory but not simple harmonic motion
Explanation:
Motion is simple harmonic only if Q is released from a point not very far from the origin
on x-axis. Otherwise motion is periodic but not simple harmonic.
3.
(c) do not get deflected at all
Explanation:
Because X-rays are electromagnetic (Neutral) in nature.
4.
() ()3
Explanation:
T? = %ﬁﬁa or (“‘;}"T)2 = éwwa asT=="
4;2 = c(tru“’ ora’ = (%) = (%)m

5. (b) After each collision with the piston, the particle speed increases by 2V.
(¢) The particle’s kinetic energy increases by a factor of 4 when the piston is moved
inward from L to %Lo

Before collision After collision
. Vo +2v
Explanation: |-, = Piston
— 0 ——

When the small particle moving with velocity v undergoes an elastic collision with the
heavy movable piston moving with velocity v, it acquires a new velocity v + 2v. So, the
increase in velocity after every collision is 2v.

Time period of collision when the piston is at a distance 'L’ from the closed end

distance 2L

!
\?
spced
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Where v' is the speed of the particle at that time.

.. Frequency or rate at which the particle strikes the piston

- —y V'

2L
The rate of change of speed of the particle

!
_dv __

( frequency) x 2v .. dv' = X-2vdt

dvl _ ydt _ —dL
Ty L L

Where dL is the distance travelled by the piston in time dt.

The minus sign indicates decrease in ‘L’ with time.

Vd\-"r X
fd =

Vi Lo
' vo L
P S GF Y] = — 2
Yo Lo L
Ly / vo L
When L = = we have |V'| = =2V,
L,/2
. ik 2
Ml EI"[].-':E -2 m(2vu)
K-Ep,_ .
KB = %II]V%_ =4
K-y,

6. (b) Ef increases if the nucleus undergoes a beta decay emitting a positron
(¢) Ef — E is proportional to Z(Z - 1) where Z is the atomic number of the nucleus.
(d) EJ — EJ is proportional to A 3 where A is the mass number of the nucleus.
Explanation: Binding energy of proton and neutron due to nuclear force 1s same. So
difference is due to electrostatic potential repulsion energy and it is + ve. So Ef — EJ' =

electrostatic potential energy.

Number of proton pair = Z¢, = _Z(Zg_”

2(z-1) 1

2
- £
So, repulsion energy o 5 st

R = radius of nuclei
E} — Ep o< Z(Z — 1) is correct.
AsR=Rg A"
So, Ef — E x A71/3 is correct.
Because of repulsion
E; < Ej is incorrect.
Since in A7 decay, number of proton decrease = repulsions
decreases = E{ increases is correct.
1.@ VA > VL
@I >1p

2
Explanation: In RC - circuit impedance, Z = \/R2 + (4)
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The capacitance in case B is four times the capacitance in case A

.. Impedance in case B is less then that of case A(Zg <Zy)

Nowl=2 I <IE and V& < V.= VA S VE

[ IfVis the applied potential difference access series R-C circuit then V =  /VZ + VC?]
8.1.5

Explanation:
Energy required to remove the electron from the third orbit
= 1206V =1.5eV = 1.5 x 1.6 x 107°J
—24><10 ¥I=15eV.
9.0.27
Explanation:
According to question, resistance R3 has temperature coefficient, a = 0.0004°C"
And temperature is increased by 100°C i.e., AT =100° C
R’3 =Rq(1 + aAT)=300(1 + aAT)
s Ry =3120

I, Ry=600 1, R,=100Q
AN AAAS

S —T—so T
A AN
Ry =3120 = R,=500Q
sia T — ¥ __ — 50 — _V__ 50
Here I; = R, = 372 and I, = ot = 900

VS -V = 31211 - 500I»

500 -
=312 x 2L — 50 x 300 =41.94-41.67=027V

Hence voltage developed between S and T = 0.27 Volt
10. 49

Explanation:

Angular momentum of the system, Lg = Lyod + Ldisc

=ILiodw + Tgiscw + T X P

= fgw+ B 4 x Fx M xw

= Mo x40+ Yo ><4sz+E 3 M x 40
M( %)249

2

2

0

. Ma® 3
coLy =204 M(32)
_ 49 2
or Ly = 3z Ma*Q
S.n=49
11.:5

Explanation:
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12,

13.

14.
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2
Fy f £ 7
= T B
(] (]

Meninig upwinds Just remains stalionany

F| =mgsin 6 + pmg cos ¢

F,=mg sin § - umg cos 0

Given that F; = 3F» or (sin 45° + picos 45°)
= 3(sin 459 . {4 COS 450)

On solving, we get p = 0.5

SON=10u=5

25000.0

Explanation:

Specific heat, C = miff
dQ = mCdT

dQ = kTdT[Asm = 1 kg|

- 27300
Q =[5 ¥TAT = k| Z] . = 5[300% — 2007
Q = 25000k

7
Explanation:

Ze e
(i)

f

r = closest distance = 10 fm.

From energy conservation, we have
K; +U;=Kg+ Uys
orK+0=0+~ .22

4‘JT£[] X
_ _1 . (120€)(e)

orK = r — e (1)
de-Broglie wavelength

_ _h
A= A ...(i1)
Substituting the given values in above two equations, we get
A=7x 10 m=7fm

(@) () = (Q); AI) — (P); (IIT) — (S); (IV) — (R)

Explanation:

If the current is constant, the emf induced in the loop zero. Emf will be induced in the

circular wire loop when flux through it changes with time.

_a
At
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®%

= 1O

Circular
loop

when the current 1s constant, the flux changing through it will be zero.

Also, if the current decreases at steady rate, the emf. induced in the loop is zero.

When the current is decreasing at a steady rate then the change in the flux (decreasing
inwards) on the right half of the wire is equal to the change in flux (decreasing outwards)
on the left half of the wire such that A¢ through the circular loop is zero.

(¢) (1) — (Q); () — (P); (ILI) — (S); (IV) — (T)
Explanation:
If the current is constant, the emf induced in the loop zero. Emf will be induced in the

circular wire loop when flux through it changes with time.
A

T At

41

e —=

®@% i

w O

Circular
loop

when the current is constant, the flux changing through it will be zero.

Also, if the current decreases at steady rate, the emf. induced in the loop is zero.

When the current is decreasing at a steady rate then the change in the flux (decreasing

inwards) on the right half of the wire is equal to the change in flux (decreasing outwards)

on the left half of the wire such that A ¢ through the circular loop is zero.
15.(a)P-1,Q-1,R-1,S-4

Explanation:

Horizontal distance,
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d=y x t

— \/2ghy X \/?

= 2Vhihy

If geff> 2

Eeff~ &

Beff < &

In all the three cases d = 2v/h1he = 1.2 m

If gofr = 0, then no water leaks out as there will be no pressure difference.
16.

(d) (I) = (P), (D)= (R), (D)= (8), (IV)— (Q)

Explanation:

Frequency, v = % \/g for first mode of vibration

For 'v’ to be maximum, 'l' should be minimum.

String -1 f, = To
2L, V H#

. Ty _ &
String -2 f, = 4, /-2 = —
BL; ¥ SR Ve

. 1 To _ f
String - 3 f; = T :v_%

Chemistry
17.
(d) 2
Explanation:

The reaction of MnO} and SO2~ in acidic medium is derived as follows:
MnOj + 8H" + 5 — Mn?"+4H,0] x 2

S0} +H,0 - 803~ +2H* +2¢7 x5
2MnOj +5503 +6H* — 2Mn?* +5803" +3H,0

Hence, 2 mole 2MnO; = 5 mol SO%"
i.e., 2 mol MnO; = 1 mol SOf
18.
(b) ZnS
Explanation:

In ZnS, Sz' (sulphide ions) are present at fee positions giving our sulphide ions per unit
cell. To comply with 1 : I stoichiometry, four .Zn2Jr ions must be present in four alternate
tetrahedral voids out of eight tetrahedral voids present.

+. 5 . - + . .
In NaCl, Na 1ons are present in octahedral voids while in NayO, Na ' 1ons are present in
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all its tetrahedral voids giving the desired 2 : 1 stoichiometry. In CaF», Ca*”" ions occupies
fee positions and all the tetrahedral voids are occupied by fluoride ions.
19.
(d) decreases
Explanation:
As temperature increases surface tension of liquid decreases.
20.
(d) S-emission
Explanation:
The species 13 A1 (No. of neutrons = 16) contains more neutrons than the stable isotope
13 A1 (No. of neutrons = 14).
Neutron on decomposition shows S-emission.

on! = apt+ €l

A—particle
21. (a) HyO is one of the products

(¢) Stoichiometric coefficient of HSO, is 6
(d) Iodide is oxidized
Explanation: Balancing the chemical equation by half-reaction method.
I~ + CIO; + Hy SOy —> CI™ -I-HSOI + I
2 — Ip+2e x 2 %3
CIO; +6H " +6e” —CI~ +3H,0
CIO; +61~ +6H"—3L,+CI~ +3H,0

Adding 6 HSO, to both sides.
CIO; + 61 +6H,S04 — 31, +CI~ +6HSO, +3H,0
22, (a) SO;, CgH5Cl, HySe, BrF5
(¢) NOy, NH3, POCl3, CH3Cl
Explanation: Dipole moment () value of BF3, SFg, BeCly, COp, BCl3 is zero.

23. (a) can remove oxygen and sulphur
(c) gives hardness to steel
Explanation: Mn makes steel harder and increases its elasticity and tensile strength.
Further Mn acts as deoxidiser. MnO reacts with S present in cast iron, gets oxidised and
then combine to form slag.

24.9.0
Explanation:
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NesacW
%o

lNaNDﬂ-ICl

(8)
OH

Number of carbon atoms =42
Number of hetero atoms = 09

Total =51
OH
pf‘,
(py SO eacens
©
HO @ 0 @ OH
lBrz.Hz'O
Y L L T T T Y """ """ “/“/"7m"m"—/ " " " /" 1 W 4 1 1 ) éYr“Y—“ ™’™“Y“7yr“—Y¥umT¥
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Number of hetero atoms in R is 9.
25.2
Explanation:
Fluorine generally shows 0 and -1 oxidation states while sodium shows 0 and +1 oxidation

state.
26.2.38
Explanation:
Inert
Py +3NaOH + 3H7O ———— PH3 1 + 3NaH,PO,
(WYhite phOSphOI‘OUS} ﬂf'rn(_;sph[r(, I’hosphmc

PH3 : a non-inflammable gas in its pure form; slightly soluble in water.

When PH3 is absorbed in CuSOy4 solution cupric phosphide forms:

2PH3 + 3CuSO4 — CuP7 + 3H»S804

I mol of Pqy =31 x 4=124g

.. 1.24 g of white phosphorous = 0.01 mol

.. 0.01 mol of P4 forms 0.01 mol of P3

No. of moles of CuSQOy is required for complete consumption of 0.01 mol = 0.01 x %
15 x 107

M. W. of CuSO4 = 159 g/mol

Il

.. Amount of CuSOy4 required = 15 x 10'3 x 159=238¢
21800

Explanation:

o TR Wt. of AgBr - Molar mass of Br % 100

Wt. of O.C. Molar mass of AgBr

= 188 x 100 = 50%

7 188
28.2.22
Explanation:
Givenpy = S bar, V| = Im° , T1 =400K
So, n (from pV =nRT)

4UOR

Similarly, py = 1 bar, Vo =3 m3 Ty =300K, ny = 3003
Let at equilibrium the new volume of A will be (1 + x)

So, the new volume of B will be (3 - x)
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Now, from the ideal gas equation.
W Wy

ny T na T,
and at equilibrium (due to conduction of heat)
e M
o n
i W —
So, — = = o Viny = Vonj

Ty

After putting the values

(1+2) X 52 = (3 —2) x 2= or (1 +x) = E2°

or4(l+x)=15-5xor4+4x=15-5xorx= 14

Hence, new volume of A i.e., (1 + x) will comes as 1 + "1'.31' = Eg'l or2.22
29.7

Explanation:

The seven possible cyclic structural and stereoisomers are

: /CH,

C,Hs H;‘CACH3
H.C  CH, HC H H CH,
i H H CH, CH, H
“ s (mesa) trans, ensntiomers
A-NLB-L,C-I,D-1V
Explanation:
IMedicine | Action
IAntipyrctic .-‘..R{:duccs fever
;Analgcsic iReduccs pain
;Tranquilizer iReduces stress
!-Antacid “|-”Reduccs acidity (stomach)
31

(b) (A) - (ID), (B) - (IV), (C) - (1), (D) - (1I)
Explanation:
(A) - (M), (B) - (TV), (C) - (I), (D) - (IT)
32.(a)A-IILB-LLC-1V,D-1I
Explanation:
A-NILB-L,C-IV,D-1I
Maths
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33.
(b) 96
Explanation:
Arrange the letters of the word COCHIN as in the order of dictionary CCHINO.
Consider the words starting from C
There are 5! such words. Number of words with the two C’s occupying first and second
place = 4!.
Number of words starting with CH, CI, CN is 4! each.
Similarly, number of words before the first word starting with CO = 4! + 4! + 4! + 4! = 96.
The word starting with CO found first in the dictionary is COCHIN. There are 96 words
before COCHIN.
34.@) [ 1. 4]
Explanation:
Since events A and B are mutually exclusive
. P(A) +P(B) =1
Zugne e
= 12x+4+3-3x=12=>9x=5=x=3

~5:3]

SXE |

35. (a) %(2 —/3)
Explanation:
Inrt. APOA

OF _ tan15° = OA = OPcot 15°

OA
Inrt. APOC
% = tan45° = OP = OC

Now, OP = {/OA” — &
= OP? = (OP)? cot? 15° — 64
2 __ 32
= OP* = (2~ V/3)
36.
(b) 3
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Explanation:

Given, y = (¢ +¢p) cos (x +¢3) - ¢4 i S (1)
= y=(cy] tcp)cos(x+c3)-cg XTS5
Now, letc| + ¢y =A, c3 =B, cqed =c
= y=Acos ()(JrB)—cex ...... (11)

On differentiating w.r.t. x, we get

&~ Asin (A+B) - ce® ... ii0)
Again, on differentiating w.r.t. X, we get
2
% =-Acos (x +B) - ce* .....(iv)
dzy :
=% P = —y — 2¢e* ...... (v)
d’y
= '&F -+ Y= —266'7:
Again, on differentiating w.r.t. X, we get
dﬁy dy % .
=% J: === —2612 .(vi)
d’y dy  d°y
v~ o [from Eq.(v)]

Which is a differential equation of order 3.
37. (b) T3 = 3454

20
(© 3T, = 10510
k=1

Explanation: Given, a)-7,d=8
Hence,a,=7+(n-1)8and Ty =3
AlsoTy 4+ 1=Th tay

Th=Th-1+ap 1.

Tap=Ti+a

s Ta+1=(Th-1tap-1) +ag
=Th.2+ap.2+ap. 1 +ap..

= Th+1=Tptapfag+. +a,
=>Ta+1=T1 +F[2(7)+@- 1]

= Tp+1=3+n(4n+3)..(1)

Hence, forn=19; Tog =3 +(19) (79) = 1504
Forn=29; T39=3+(29) (119) = 3454 — (T3¢ = 3454)

20 20 19
STh=3+Y T =3+ (3+4n?+3n)
k=1 k=2 k=1

=3+ 3(19) + 31920 ;. 419ENE)
20

=3+ 10507 = 10510 — (3 T}, = 10510)
k=1

30 29
And similarly Y T = 3 + Z(Jiln2 +3n + 3) = 35615
=1 =1
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38.(a)x-y=0
©x+7y=0
Explanation: We know that length of intercept made by a circle on
a line is given by = ZM, where

p = perpendicular distance of the line from the centre of the circle.

Here, circle is x2 s y2 - X + 3y = 0 with centre (%, _—23) and radius = @
Let L1: y =mx(any line through origin)
Now, Ly: x +y - 1 =0 (given line)

ATQ circle makes equal intercepts on L and L»

= 2\/{? Gy 2\/% = 7(%_%_1)2
me+1

L—i—lﬂ 2

(_fm),, =2

211
i G B R T

=
-om-1=0
= (Tm+1)m-1)=0=m=1,-1
. The required line Ly isy=xory=-%
le,x-y=0orx+7y=0
39. (b) continuous at x =0
(¢) defined for all real x
(d) such that £~ = 1 forx <0
Explanation: Given : X + |y| =2y
Ify<Othenx-y=2y
=y=35=>x<0
Ify=0thenx=0.Ify>0thenx +y=2y
=2y=x=x>0
2, <0
@ =y={F 250
Continuity at x =0
LHI. = ignof(ﬂ— hl= Flll_ﬂ}%(-—g"-]-'] =0

RHL = lim f(0 + h) = limh =0
h—0 h—0

f(0)=0

- LHL = RHL = f{(0)

.. f(x) is continuous at x = ()
Differentiability at x =0
Lf = -ﬁ— R =1
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As Lf # Rf' = {(x) is not differentiable at x =0
- dy __ 1

But for x <0, =

40. 2.0
Explanation:
: - ./5 _ 1
Since ey =v2 = eg = %
Since the curves intersect each other orthogonally then the ellipse and the hyperbola are

confocal

H: 2 — 2 1= foci=(1,0)
" 1/2 1/2 — ’

For ellipse a-eg = 1 = a=+/2

41. 16

Explanation:
/0
1
\ 1
/0 1 c
1 a d
\[] b—a e—d
detA=c(b—a)+d—e
Given, a, b, c,d € {0,1}
We have,det A =1 or -1
We take constant of ¢
Casel: c=0,d =1,e =0,a,b€ {0,1} d =0,e =1,a,b € {0,1}
So, total 8 possibilities in this case.
Casell: c =1,
g=1,b=[,d=e=0Dord=1g=1]
e=lb=ld=g=0d=€=1
a=0,b=0,d=1,e=0;d=0,e=1
é=lh=ld=1Le=0d=0e=1
Again, a total of 8 possibilities.

1 ¢
A= a d
b e

A=

So, total number of possible cases = 16
42.9

Explanation:

—_
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>F=1+2j+3k—Ai+Aj
=(L-A)i+Q2+N)j+3k
Srra=0=-1tA-3=0=XA=4
cF=—3i+6j+ 3k
Now, 7 -b=3+6=9
43. 0.0
Explanation:
ctan 'z
Given, f(z) = hf T at
filz) = Gl 12:,;) t ( £ +tan! m)
1+(z tan™" z) 1+
For x <0, tan" x € (-Z%,0)
For x > 0, tan_'l XE [0, —g-}
= gtan 'z >0,YVz € R

>0 Forz=>0

And = +tan 'z =¢ <0 Forz <0
+x
0 Foxr =20
'/'-"-\p

.-i e +I:L
point of minima

So, f(x) is minimum at x =0
0

Here minimum value is f(0) = [ =0
0

44.7
Explanation:
Given, A = {x|x2 +20 < 9x} = {x|x € [4,5]}

Now, fi(x) = 6(x" - 5x + 6)
Put f(x )=0=x=2312)=-20,f3)=-21,f(4)=-16,f(5)=7
From graph, maximum value of f(x) on set A is f(5) =7
45. 4
Explanation:
Given, z — 22 =i (5 o+ 22)
It can be written as z(1 -1) = 22 (L 1)
So £/ [1 -i| = [ |1 +i
|z| = |z[2 = |z|=0o0r|z|=1
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Let arg(z) = . So from (i), we get
20— B T =2

=5 E= l(dm._]) r=nlr

I\ 2 6
So we will get 3 distinct values of a.. Hence there will be total 4 possible values of
complex number z.
46.
(c) () = (Q); (II) — (R); (IIT) = (T); (IV) —=(S)
Explanation:
P(X;>Y;) P(X;<Yp) +PXj=Y) =1
and P(X; >Y;)) =P(X;<Yj) =p
Fat1=2
P(X2 =Y9)=P(5, 5) + P4, 4)
= —1%‘,- X % %2 +%— X -%
- gg +L=2r_3

3% T2 8

PX7>Y2)=P10,0)=2 x 2+ 2 xlx2=2

PXa>Yp =2 +3=14

8 16
[+ Q. II—F
Fori=3
P(X3=Y3)=P(6,6)+P(7,7)
= 1 5 1 5 - W
o6 "1z XF XT3 X067 4

P(X3>Y3)=5(1- 53) =
[ —T,IV—S

47.
(b) (P) = (2),(Q) — (4), (R) — (3),(5) — (5)
Explanation:
Given a and 3 are roots of 2 + 2z — 1 =0
2a+pf=-1,af8=-1

1 a B
PM=|a g 1
B 1 «

Row 1 can be arranged in 3! ways and correspondings the other two rows can be
arranged in 2 ways.

.. Total number of ways = 3! x 2 = 12

p m n
QLetM=|m q t
n t r

Letmm=an=8,1=1
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One such arrangement

So m,n,r can be arranged in 3! ways and the remaining in 1 way.

.. Required total number of ways =3! x 1 =6

0 m o n T m
R|-m 0 ¢ y| =120
-n -t 0 z —t

Wehave D=D, =Dy =D, =0
Infinite many solutions

1 a B
S Wehave M = |8 o 1

a 1 p
M| =aB8+a?+p%—1—af?—o?p
=af+ (a+ B)* —2aB—1—af(a+ p)
= (a+pB)? —af—1—af(a+f)

—14+1—-1—(-1)(-1)=1+4+1-1-1=0
(@) (P) = (3), (Q) = (2), (R) = (4),(S) — (1)

Explanation:

Letany pointon Ly is A+ 1,-A, A-3)andthaton Ly is(p+4, p-3,2p-3)

For point of intersection of L and Ly
2A+1l=p+4,-A=p-3,A-3=2u-3
=>A=2,u=1

.. Intersection point of L1 and L7 is (5, -2, -1)

Equation of plane passing through, (5, -2, -1) and perpendicular to P| & P> is given by

z—95 y+2 z4+1
7 1 2 |=0
3 ) —6
= x-3y-2z=13
sa=1,b=-3,¢=-2,d=13
or (P) = (3), (Q) = (2), R) = (4), (S) = (1)
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