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

Time Allowed: 3 hours Maximum Marks: 180
General Instructions:

This question paper has THREE main sections and three sub-sections as below.

MCQ

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

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

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).

¢ You will get +4 marks for the correct response and -2 for the incorrect response.

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

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

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

response.
Physics
1. X-rays are used in determining the molecular structure of crystalline solids because [3]
its
a)it can penetrate the material b)energy is high

c)its wavelength is comparable to  d)its frequency is low

interatomic distance

2. Two beams of light having intensities I and 41 interfere to produce a fringe pattern  [3]
on a screen. The phase difference between the beams is 5 at point A and 7 at point

B. Then the difference between the resultant intensities at A and B is
a)7l b)4l

¢)2I d) 51
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3. Work done in carrying a charge Q once round a circle of radius r with a charge Q at [3]
the centre is:

a) Q¢ b)zero
47!'607‘
1 Q '
) ey )5
4. Which of the following configurations of electric lines of force is not possible? [3]
b) =2C
both > and 2C
+5C
-1C
d) >
>
.
-
>
>
: >

5. Consider a boty of mass 1.0 kg at rest at the origin at time t = 0. A force (4]
F = (ati + Bj) is applied on the body, where o = 1.0 Ns! and B = 1.0N. The
torque acting on the body about the origin at time t = 1.0 s is 7. Which of the
following statements is (are) true?

a) The magnitude of displacement ~ b) The torque 7 is in the direction
of the body att = Is is %m of the unit vetor + k

o)|T] = %N m d) The velocity of the body at t =
Isis o= (7 +25)ms ™!

6. A solid sphere of uniform density and radius 4 units is located with its centre at the [4]
origin O of coordinates. Two spheres of equal radii 1 unit, with their centres at A
(-2, 0,0) and B (2, 0, 0) respectively, are taken out of the solid leaving behind
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spherical cavities as shown in fig then:

a)the gravitational force at the b)the gravitational potential is the
point B (2, 0, 0) is zero. same at all points on the circle
2, . 2_
y t+z"=4.
c) The gravitational force due to d) the gravitational potential is the
this object at the origin is zero. same at all points of circle y2 +
2
z~ =36.

7. Acircular insulated copper wire loop is twisted to form two loops of area A and 2 A [4]
as shown in the figure. At the point of crossing the wires remain electrically
insulated from each other. The entire loop lies in the plane (of the paper). A uniform
magnetic field B points into the plane of the paper. At t = 0, the loop starts rotating
about the common diameter as axis with a constant angular velocity w in the

magnetic field. Which of the following options is/are correct?

X X_ X

X
X X
X

XX X
>

I>?xx"-

X X X X X X X X X X X X
X X X X X X X X X X X
X X X X X X X X X X X X

X X

a) The rate of change of the flux is  b) The amplitude of the maximum

maximum when the plane of net emf induced due to both the
the loops is perpendicular to loops is equal to the amplitude
plane of the paper of maximum emf induced in

the smaller loop alone

¢) The emf induced in the loopis  d)The net em f induced due to
proportional to the sum of the both the loops is proportional
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areas of the two loops to cos wt

8.  Starting at time t = 0 from the origin with speed 1 ms'l, a particle follows a two- (4]
dimensional trajectory in the x-y plane so that its coordinates are related by the
equation y = % The x and y com ponents of its acceleration are denoted by ay and

ay, respectively. Then

a)at t = 0, the particle’s velocity b)ay = 0 implies that att =1 s,
points in the x-direction the angle between the particle’s

velocity and the x axis is 45°

c)ay =1 ms™2 implies that when  d)ay = 0 implies ay = 1 ms2 at

the particle is at the origin, ay = all times
1 ms™2
9.  Asource (S) of sound has frequency 240 Hz. When the observer (O) and the source [4]
move towards each other at a speed v with respect to the ground (as shown in Case
1 in the figure), the observer measures the frequency of the sound to be 288 Hz.
However, when the observer and the source move away from each other at the
same speed v with respect to the ground (as shown in Case 2 in the figure), the
observer measures the frequency of sound to be n Hz. The value of n is

y
Case 1 G Tt T e

10.  Aball is projected from the ground at an angle of 45° with the horizontal surface. It [4]
reaches a maximum height of 120 m and returns to the ground. Upon hitting the
ground for the first time, it loses half of its kinetic energy. Immediately after the
bounce, the velocity of the ball makes an angle of 30° with the horizontal surface.

The maximum height it reaches after the bounce, in metres, is

11. The dimensions of a cone are measured using a scale with a least count of 2 mm. (4]
The diameter of the base and the height are both measured to be 20.0 cm. The

maximum percentage error in the determination of the volume is

12. A perfectly reflecting mirror of mass M mounted on a spring constitutes a spring-  [4]

mass system of angular frequency such that 4”24 2 — 1024 m 2 with h as Planck’s

constant. N photons of wavelength A = 87 x 10°® m strike the mirror

simultaneously at normal incidence such that the mirror gets displaced by 1 pm. If

12

the value of N 1s x x 107, then the value of x 1s
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[Consider the spring as massless]

, |

Light

Mirror

13. A horizontal pipeline carries water in a streamlined flow. At a point along the pipe, [4]
where the cross-sectional area is 10 cm2, the water velocity is 1 ms'1 and the

pressure is 2000 Pa. The pressure water at another point where the cross-sectional

areais S cmz, is Pa. (Density of water = 103 kgm'3)

14. 300 grams of water at 25 OC is added to 100 grams of ice at 0 OC. The final (4]
temperature of the mixture is oc.

15. Consider a hydrogen-like ionised atom with atomic number Z with a single (4]

electron. In the emission spectrum of this atom, the photon emitted in the n=2ton
= 1 transition has energy 74.8 eV higher than the photon emitted inthen=3 ton =
2 transition. The ionisation energy of the hydrogen atom is 13.6 eV. The value of Z

1S

16. A block of weight 100N is suspended by copper and steel wires of same cross- (4]
sectional area 0.5 cm2 and, length v/3m and Im, respectively. Their other ends are
fixed on a ceiling as shown in figure. The angles subtended by copper and steel

wires with the ceiling are 30° and 60°, respectively. If elongation in copper wire is

and elongation in steel wire is (Aly), then the ratio i;c is .

[ Young’s modulus for copper and steel are 1 x 1011 N/m2 and 2 X 1011 N/mz,

respectively.]

Steel “‘;X\GO" /%gi"//
Chemistry
17.  The species having pyramidal shape is [3]

a)Si03~ b)S0O3
c)BrF3 d)OSFy
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18.  Among the following species, identify the isostructural pairs. [3]
NF;,NO; ,BF;, H;0",N;H

a) [NF3,H;0" | and [N3H,BF;]  b) [NF;,H;0%] and [NO;, BF;]

C) [NFg, NO;} and |:BF3, H3 O+] d) [NF3, N3 H] and [NO; y BFg}

19. Native silver metal forms a water soluble complex with a dilute aqueous solution of [3]

NaCN in the presence of
a)oxygen b)nitrogen
c)carbon dioxide d)argon
20. A molal solution is one that contains one mole of a solute in [3]
a)1 L of the solution b)1 L of the solvent
¢) 1000 g of the solvent d)22.4 L of the solution
21.  Anisotone of 15 Ge is: [4]
a) 5 Se b)7Ge
C) gg As d) gz Se
22.  Choose the correct option(s) from the following (4]

a. Nylon-6 has amide linkages
b. Cellulose has only a-D-glucose units that are joined by glycosidic linkages

c. Teflon is prepared by heating tetrafluoroethene in presence of a persulphate

catalyst at high pressure

d. Natural rubber is polyisoprene containing trans alkene units

a) Statement (a) is correct. b) Statement (d) is correct.

c) Statement (b) is correct. d) Statement (c) is correct.

k
23.  For the following reaction 2X +Y — P the rate of reaction is % =Kk[X]. Two [4]

moles of X are mixed with one mole of Y to make 1.0 L of solution. At 50 s, 0.5

mole of Y is left in the reaction mixture. The correct statement(s) about the reaction
is(are) (Use: In 2 = 0.693)
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a)At50s, - X = 13.86 x 107 b)Half-life of X is 50s.
3 mol L s'l.
c) The rate constant, k, of the d)At 100 s, -
reaction is 13.86 x 1074 s™L. % = 3.46 x 1072 mol Ll
1
24.  The reaction(s) leading to the formation of 1, 3, 5-trimethylbenzene is (are) (4]
heated Fe tube O
a) == y D)
Me—==-H —¢5x
1) Br,; NaOH
2)H;0"
—_—
3) sodalime, A
(@) 0]
C) CHO d)

/@\ O Com H,S0,
Zu/Hg, HC - < 2%
OHC CHO )k A

25.  The number of -CH»- (methylene) groups in the product formed from the following [4]

reaction sequence is .
1.0,,Zn/H;0

2.KMn04 N
/\/W 3,.NaOH, electrolysis

4.Cr,0,,770K, 20 atmm

26. A trinitro compound, 1, 3, 5-tris-(4-nitrophenyl)benzene, on complete reaction with [4]
an excess of HS—& gives a major product, which on treatment with an excess of
N;II\(’% at 0 °C provides P as the product. P, upon treatment with excess of HO at

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

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 Qand R is 474 g mol_1 and between compounds Pand Sis 172.5 g

-1
mol .

The total number of carbon atoms and heteroatoms present in one molecule of S is

[Use: Molar mass (in g mol'l): H=1,C=12,N=14,0=16, Br=80, CI =35.5
Atoms other than C and H are considered as heteroatoms]
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27.  20% of surface sites are occupied by N> molecules. The density of surface site is (4]
6.023 x 1014 cm'2 and total surface area is 1000 cm2. The catalyst is heated to
300 K while N» is completely desorbed into pressure of 0.001 atm and volume of

2.46 cm3. Find the number of active sites occupied by each Ny molecule.

28. A decapeptide (Mol. wt. 796) on complete hydrolysis gives glycine (Mol. wt. 75),  [4]
alanine and phenylalanine. Glycine contributes 47.0% to the total weight of the
hydrolysed products. The number of glycine units present in the decapeptide is

29.  The normality of H»SOy4 in the solution obtained on mixing 100 mL of 0.1 M [4]
H»SO4 with 50 mL of 0.1 M NaOH is x 1071 N. (Nearest integer)

30. Amongst the following, the total number of compounds soluble in aqueous NaOH  [4]

1S

NO H H,CH OOH
H,C CH 2 23
N cooH CH,CH, OH @ é <5/CH2CH3 “
CH,OH
= 2 @ OO
N.
© @ H,

|

X C” “CH,

31. The degree of dissociation is 0.4 at 400 K and 1.0 atm for the gaseous reaction (4]
PCl5 = PCl3 + Clp. Assuming ideal behaviour of all gases, calculate the density of
equilibrium mixture at 400 K and 1.0 atmosphere. (Relative atomic mass of P =
31.0 and Cl = 35.5)

32.  What will be the resultant pH when 200mL of an aqueous solution of HCI (pH = (4]
2.0) is mixed with 300 mL of an aqueous solution of NaOH (pH = 12.0)?

Mathematics
33. The integer n for which liII(l) (cos w_l)m(fos 2=¢) s a finite non-zero number, is [3]
z—
a)3 b)2
o)1 d)4

34.  Let ABC be a triangle such that ZAC'B = % and let a, b and ¢ denote the lengths of [3]
the sides opposite to A, B and C respectively. The value(s) of x for which
a=xz>+x+1,b=2x>—1andc=2x+1is (are

a)—(2+/3) b)4v/3
c)1++/3 d)2++/3
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35. Ifthe vertices P, Q, R of a APQR are rational points, which of the following points [3]
of the APQR is/are always rational point(s)

a)circumcentre b)incentre

c)centroid d) orthocentre
36. Iff(x)=sinx+cosx,g(x)= x2 - 1, then g { f (x)} is invertible in the domain [3]

a)[~%,3] b0, 3]

)|~ 1 d)[0,7]

37. Let XandY be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z be  [4]
an arbitrary 3 X 3, non zero, symmetric matrix. Then which of the following

matrices is (are) skew symmetric?

23 44

b X*+y

Y374 - 7243

x> +y
oxX*73 . 73v*
38.  The probabilities that a student passes in Mathematics, Physics and Chemistry are  [4]
m, p and c, respectively. Of these subjects, the student has a 75% chance of passing
in at least one, a 50% chance of passing in at least two, and a 40% chance of

passing in exactly two. Which of the following relations are true?

a)p+m+c=2 b)pme = 1
c)p+m+c=% d)pmc:%
39.  Astraight line drawn from the point P(1,3,2), parallel to the line [4]
3612 = y;4 = Zzﬁ , intersects the plane L; : £ — y + 3z = 6 at the point Q. Another

straight line which passes through () and is perpendicular to the plane L, intersects
the plane Ly : 2x — y 4+ z = —4 at the point R. Then which of the following
statements is (are) TRUE?

a) The centroid of the triangle b) The length of the line segment
PQRis (3,%5,32) PQis /6

c¢) The coordinates of R are d) The perimeter of the triangle
(1,6,3) PQRis V2 + /6 + /11
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40.  For any real numbers o and S, let y, g(z), z € R, be the solution of the differential [4]
equation
% +ay =z, y(1)=1
Let S = {ya s(x) : o, B € R}. Then which of the following functions belong(s) to
the set S?

Vf@)=Fer+(e—3)e”  Dfa)=5@@-1)+(e-5)e

41, Letf:[1, 00) — [2, 00) be a differentiable function such that f(1)=2.1f6 [ f(t)dt 4]
1
= 3xf(x) - x3 for all x > 1, then the value of f(2) is

42.  The smallest value of k, for which both the roots of the equation x2 -8kx + 16 (k2 - [4]

k + 1) = 0 are real, distinct, and have values at least 4, is

43, Letw= ei?ﬂ and a, b, ¢, X, y, z be non-zero complex numbers such thata+b+c= [4]

2 2 2
+yl*+|2 .
X, a + bw + cw? =y, a + bw? + cw = z. Then, the value of % 1S
a C

10
44.  The value of sec'1 (% kz_:osec(% + k—;) sec(% + U“Jr_;)”)) in the interval [4]

[—%, %’T} equals

45.  For x € R, then number of real roots of the equation 3z? — 4|2 — 1|+ 2z —-1=0 [4]

1S

46. Letly, Iy,..., 1190 be consecutive terms of an arithmetic progression with common  [4]
difference d| and let wi, wy .., w0 be consecutive terms of another arithmetic
progression with common difference dy, where dj, dy = 10. Foreachi=1, 2,...,

100, let R; be a rectangle with length I; width w; and area A;. If A5y - A5 = 1000,
then the value of A1 - Ag 1s

47. A group of 9 students, s{,89,.- ... , 89, 18 to be divided to form three teams X,Y, [4]
and Z of sizes 2, 3, and 4, respectively. Suppose that s; cannot be selected for the
team X, and s, cannot be selected for the team Y. Then the number of ways to

form such teams, is

48. The number of values of @ in the interval, (— CH %) such that 6 # n?“ forn=0, £1, [4]

+2 and tan € = cot 560 as well as sin 260 = cos 40 1s
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Solution
Physics

(c) its wavelength is comparable to interatomic distance

Explanation:

The crystal structure is explored through the diffraction of waves having a wavelength
comparable with the interatomic spacing (10_10 m) in crystals. Radiation of longer
wavelength cannot resolve the details of structure, while radiation of much shorter
wavelength is diffracted through inconveniently small angles. Usually, diffraction of X-ray
is employed in the study of crystal structure as X-rays have a wavelength comparable to

interatomic spacing.

(b) 41
Explanation:
As we know, I =11 + I + 24/T; /T cos ¢

U

When phase difference is 5

Ly =1+4l= I 4 =51

Again when d phase difference is 7
I =I+4I+2\/T\/ﬂcos7r=l
oy — In =51-1=41

(b) zero

Explanation:

Work done on equilibrium line/surface is zero.

(a)
-2C
—2C
both > and +5C
-1C
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Explanation:

both > and

5.(¢)|7| = $Nm
(d) The velocity of the body att = 1s is ¥
Explanation: Given F = ati + Bj or F=ti+ j (¢ a=1NS 'and f=1N))
. omdv __ 45 %
N tzA-|— J )
c.dv=tdti +dtj [om=1]

v t R t R
o fdi= [tdti + [dty
0 0 0

—

2 ~
Att=1s,3= 37 + j = 5(i + 2j)ms
Also, v = 4 Litt

o di = Ldti + tdt]

” [ =

o.o 2
=13 1n =z 1 1 _ /10
Att—l,r:§z+§],,|r|_ w+1=+vm%

F=7x F=(3+3j)x(+)) @tt=15)
1
3

6. (b) the gravitational potential is the same at all points on the circle y2 + 22 =4,
(c) The gravitational force due to this object at the origin is zero.
(d) the gravitational potential is the same at all points of circle y2 + z2 = 36.
Explanation: The gravitational field (E) intensity at the point O i.e., centre of a solid
sphere is zero. Force acting on a test mass m0 placed at O
F=mpgE=mgp x 0=0
The gravitational field due to masses at A and B at ‘O’ is equal and opposite.
Now, y2 + 22 = 36 represents the equation of a circle with centre (0, 0, 0) and radius 6
units the plane of the circle is perpendicular to x-axis. As the plane of these circles is Y-Z

L to X-axis so potential at any point on these two circles will be constant due to mass M
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and masses at A and B.

VA
7. (a) The rate of change of the flux is maximum when the plane of the loops is

perpendicular to plane of the paper

(b) The amplitude of the maximum net emf induced due to both the loops is equal to the
amplitude of maximum emf induced in the smaller loop alone

Explanation: The net magnetic flux through the loops at time t

¢ =B.2 A cos wt - BA cos wt=B(2A - A)cos wt = BA cos wt

)@ = BwA sinwt
LAEN maximum, when ¢ = wt = £
The emf induced in the smaller loop,
= —%(BA coswt) = BwA sinwt

dt
So, . 5

smaller

.. Amplitude of maximum net emf induced in both the loops
= Amplitude of maximum emf induced in the smaller loop alone.
8. (a) at t = 0, the particle’s velocity points in the x-direction
(b) ax = 0 implies that at t = 1 s, the angle between the particle’s velocity and the x axis is
45°
(©)ax =1 ms'2 implies that when the particle is at the origin, ay = 1 ms'2
(d) ax = 0 implies ay = 1 ms'2 at all times
Explanation: According to question, eauation

x2
/e
T=0] V.21mls
2
— X
y==%
z=0,y=0 )
Att=0, Y }glven
u =
2
Y=%
dy

=1.pxdx =y dx =
5 " 2X g —X g = Vy = XVx

ifferenciate wrt time

T (%)

Z
S
<
o
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dx
= 94X, +
ay = - Vx T xax
— o2
ay = Uz T Xay

o Ifay =1 and particle is at origin (x =0, y = 0)
2

ayzv,é ,
ay=1 =1m/s
o axy =0

ay=v§;+an:>ay=VX2

IfaX=0,VX=constant=1:>ay=12=1
o Att=0,x=0vy=xvy

Speed=1;vy=0= vy =1

o ay = 0 implies that at t = Is

ay=VX2+an:>Vy=va:>ay=VX2 5

Ifay =0 = Vy = constant initially (vy = 1) = ay =17 =1
Att=1 sec

vy=0+ay xt=1x1=1

tan 6 = Z—y =X (6 — angle with x axis)

T

stanf=L=1=1=0=45°

x

9.200
Explanation:
S v
e ] o—>=ananas s )
Case II<TV’ ------- %’
For case I:
+
f'=(=)f

288 = 240 (£2) ..(3)

c—

Forcase II: f' = f (=) = n =240 (=) ...(ii)

ct+v ct+v
From (1) & (ii)
288 x n = 240 x 240 () (52)
288n = 240 x 240 = n = 200 Hz
10. 30
Explanation:
Maximum height,
u? sin? @ u? (%)
H=-—"— =120=
) 9 29
Su =480¢g

Upon hitting the ground, it loses half of its kinetic energy
. K.Einitial = 3 mu® = 240 mg
K.Efinal = 5 (240 mg) = 120 mg
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%zmv2 =120 mg

Svi=240g
After the bounce, the maximum height the ball reaches
- 240g% (l)
. _ v’sin?@ __ 1) _
SH =2 = — 22 =30m
11.3
Explanation:
V=%7rr2h;V:%7r>< DTZ-h
_ 1 . dV _ (24d(D) | dn
V = 5mDh; & x 100 = (2942 4 42) x 100
=(2x %2+ 92) x 100 = 3%
12.1
Explanation:

From conservation of momentum principle, change in momentum of photon = change in
momentum of mirror

2(NP) = MVax

=2[N (%)} =MVmax

- 25 = M(AQ) ... [Viax =AQ]

N = (MT) AN _ 10 107%x8mx10~°

|

2~ dr 2
U &f;A: 1hm; A = 8 x 10_6}

12 12

SN=1x10"=xx 10
Sox=1

13. 500
Explanation:
According to equation of continuity
Avi=Apvy) = 10 x 1 =5 X vy = vy =2m/s

Now, using Bernoulli's theorem
PB=20002

)

>,

Ay=5cm?

s’
A,=10cm?
P + 1pv2 = P, + $pv3
= 2000 + 4 x 1000 x 17
= P, + 1 x 1000 x 2
P =500 Pa

14. 0

Explanation:
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The heat required for 100 g of ice at 0° Cto change into water at 0° C=mL=100 x 80
x 4.2=133,6001]
The heat released by 300 g of water at 25° C to change its temperature to 0° C = mcAT =
300 x 4.2 x 25=31,5001J
Hence complete ice will not melt, so the final temperature of the mixture will be 0°C.
15.3
Explanation:
AE, 1 =13.6 x Z*[1—
AE; ;=136 x Z* [ —
S.AEy; = AFE; 5 +74.8
13.6 x 2% [3] =13.6 x Z° [ ] +74.8
13.6 x 22 [2 — 2] =748
z2=9
S Z2=3
16.2
Explanation:
Given: 1. = f 3mylg=1m;Yo=1x 10 N/m? and T=2 x 10! N/m?.

| =13.6 x Z* [3]
| =13.6 x 2% []

e

T cos 60°

100 N

At equilibrium, Tg cos 60° =T cos 30°

Ts _ Tc\/§ _ 1
3= ]
_ V3 _Ix10t 1
' ls 1 and 3 Ys - 2x1011 2
From, Y = AAZ = Al =
Here, Ag = A,
. Alc _ T: lc Ys _ \/3 2 _
-Azs—(f)x(z)x(z%(«s)x(1>><<T>—2
Chemistry
17.
(d) OSFy
Explanation:
F—S=0 > F//S\O
3 F
S is sp3-hybridised Pyramidal

SO3 is planar (S is spz-hybridised), BrF3 is T-shaped and SiOg_ is planar (Si is sp2—
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hybridised).

18.
(b) [NF3,H;0"] and [NOj , BF;]
Explanation:
F
NF; : N o F BF; : v Bi/
Y .
Pyramidal T ﬁ;k;):;l
(N-sp*)
L0 '
NO 0=N_ H0': - H
o H
Triangular‘plunur P()(r)ar:;::i;xl
(N-sp?)

e + e
N;H: IN=N=N—H

Central nitrogen is sp-hybnidised

Therefore, NF3,H3OJr and BF3,NOj pairs have same shape.

19. (a) oxygen
Explanation:
In the presence of oxygen, Ag metal forms a water soluble complex Na [Ag(CN),] with
dilute solution of NaCN

4Ag + 8NaCN + 2H»O + Op — 4Na[Ag(CN),] + 4NaOH
(So lub le)

20.

(c) 1000 g of the solvent

Explanation:

1000 g of the solvent
21. (a) 8Se

(c) ITAs

Explanation: I As and J}Se have same number of neutrons (= A - Z) as 15 Ge.
22. (a) Statement (a) is correct.

(d) Statement (c) is correct.

Explanation:

a. Nylon-6. It is obtained by heating caprolactam with water at high temperature and have

amide linkage.

I
N~
H,C” ¢=
y O __mo Lg (CH,) - l
HZC\ }EH SB_sBK
HzC_CHZ
Caprolactum Nylon-6

b. Cellulose has only 3-D-glucose units that are joined by glycosidic linkages between C -
1 of one glucose unit and C - 4 of the next glucose unit.
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c. Teflon is prepared by heating tetrafluoroethene in presence of a persulphate catalyst at

high pressure.

Catalyst
CF, =CF, — 5 —[CF, — CF,]—
Tetrafluoroethene High pressure Teflon

d. Natural rubber is a linear polymer of isoprene (2-methyl-1, 3-butadiene) containing cis

alkene units. It is also called cis-1, 4-polyisoprene.
23. (a) At 50's, - 2X = 13.86 x 107 1l
(b) Half-life of X is 50s.
(d) At 100's, -2 = 3.46 x 1073 mol L’

Explanation: Rate = & = k[X]!

2X +Y —- P
t=0 2 mol 1 mol
t=50 s 1 mol 0.5 mol

d[X
“3% = = KX

_M — 2k[X]1

2k = 1n2:>k 2 —-6.93x10"°

mol L~

1 1

t1/2 _ ln2 — ln12><250 =50 sec

At50 sec “S8 — 2k x (1)! = B2 = 13.86 10 *mol L™ s

1d[X] _ —d[Y]
At 100 sec v T@ T at

Yl _ —dy] _
i—w—%xé{ i —k[XP}

Y _ 346 % 103 mol L ™"

Tdt
heated Fe tube
24. a ————— _}
(a) Me H STE
CHO

(C) Zn/Hg, HCI

(d) )\ Conc. H280

Explanation:

0O
a. )\ Conc.H,SO,
A

heated Fe tube
873K

1

-1

b. Me—=—=-H

0)

C. (§))] Brz NaOH
(2) H,0°
(0]

(3) Soda lime/A
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CHO
IO Gl
OHC CHO (Clemmensen

reduction)
25.0.0
Explanation:
P e g
X @2 N0

L
KMrO, X —0H NN

electrolysis
szO]
770K, 20 atm
Number of -CH»- groups in the product = 0.

26.51.0
Explanation:

Ph - OH

)
OH

Number of carbon atoms = 42
Number of hetero atoms = 09
Total =51
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©
Bosaod

Br,, H,0

H,0 excess
——

®)

OH
Br, Br

BORAG
Number of hetero atoms in R is 9.

27.2
Explanation:
Py, =0.001 at, T=300 K, V=2.46 cm

*. Number of Ny molecules
— PV X N — 0.001x2.46x10"3 % 6.023 x 1023

2

RT 1 -0B21x300
=6.016 x 10
Now, the total number of surface sites = Density x Total surface area
—6.023 x 101* x 1000 =6.023 x 10!7
Sites occupied by N molecules = 12(;]0 x 6.023 x 10*
—12.04 x 10'©
.. No. of sites occupied by each N> molecule
_ 12.04x10'
6.016x106
28.6
Explanation:

Molecular weight of decapeptide = 796 g/mol

Total bonds to be hydrolysed = (10 - 1) =9 per molecule
Total weight of HyO added =9 x 18 = 162 g/mol

Total weight of hydrolysis products = 796 + 162 =958 g
Total weight % of glycine (given) =47%

Total weight of glycine in product = 95?5047 g=450g

Molecular weight of glycine = 75 g/mol

450 _
7 0

NOTE: A dipeptide has one peptide bond. Thus, a decapeptide has 9 peptide bonds.
29.1.0

Explanation:

Number of glycine molecules =
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No. of equivalents of HpSO4 =100 x 0.1 x 2 =20
No. of equivalents of NaOH =50 x 0.1 =5
No. of equivalents of HySOy4 left =20 -5 =15
Total volume = (100 + 50) = 150 mL = 150 x x =15
x=L=0IN=1x 10N
30.4.0
Explanation:
All carboxylic acids and phenols are soluble in aqueous NaOH. Thus, four compounds are
soluble in aqueous NaOH.
31.4.53

Explanation:

PCl; = PCl, + Cl
Initial moles 1 0 0
Moles at eq. 1-0.4 0.4 0.4

.. Total moles at equilibrium=1-04+04+04=1.4

Normal mol. wt. of PClj
Also =l+a=1.4
Exp.mol. wt. of PCl;

208.5 =14
Exp. mol. wt. of PCl5

or

o = 2085

.. Exp. mol. wt. of PCl5 or m. wt. of mixtur T4

Now using, PV = = RT for mixture

_w _ Pm __ 1x208.5 _ :
d=v =% = To0sa. 00 — 493 glitre
32.11.30
Explanation:

HCl +NaOH —— NaCl + H,0
Megq. before reaction 200 x 102' 300 x 102_

Meq. after reaction 0 100 x l027 200 x 102- 200 x 1027
pH of HCI = 2, pH of NaOH = 12
. [HCI] =102 M, . [NaOH] = 102 M

- [OH™] = 200102 5 5 1073 or PIOH] = - log(2 x 107)
. pOH = 2.6989; . pH = 11.3010

[pH = 14 - p(OH)]

Mathematics
33.(a)3

Explanation:

. (cos z—1)(cos z—e")
lim o

- T 332 334 $2 2133
(=2 sin 5) 1*E+Za.. - |1+=z+ 7+?+

:L.n

z—0

= lim
z—0
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20 4<£>2wn_2
2

2
.9 T T

= lim >
z—0 2(%) zn—3
Above limit is finite, ifn - 3 =0, i.e. n = 3.
34.
(©1++/3
Explanation:
Givenna=xz2+z+1,b=x2 — 1, c=2 x+1
and ZC = %
Now, cos C = "2+:b_cz [cosine nule]
(@2 +2+1)"+ (22 —1)*—(22+1)°
7/
= COSG = 2(z2+z+1)(z2-1)
VB (2?+32+2) (2 —a) + (22 -1)”
- 7 = 2(x2+z+1)(z2—1)

=V3(z?+z+1)(z+1)(z—1)=z(z— 1)(z+1)(z +2)+(z + 1)?(z — 1)?
= (z+1)(z-1)[V3(z?+z+1)—z(z+2)— (z+1)(z—1)]=0
= (z+1)(z-1)[(vV/3-2)22+(vV/3-2)z+ (v/3+1)] =0
sz=-1,1,(v/3+1),-(v/3+2)
Now for x = —1 and 1, b = 0 which is not possible
and forz = —(2 ++/3), c = —4 — 24/3 + 1 < 0, which is not possible.
Hence, z = /3 +1
35.
(¢) centroid

Explanation:

T1+To+x3 Y1 1+Y2 Y3
3 ’ 3

Since, the coordinates of the centroid are ( ) , then the centroid is always

a rational point.
36.
© [~ 5]
Explanation:
By definition of composition of function,
g (f (x)) = (sin x + cos x)2 - 1, is invertible
(i.e. bijective)
= g {f (x)} = sin 2x is bijective.
We know, sin x is bijective, only when x € [—%, %} .
Thus, g{f(x)} is bijective, if —F <2z < 3
= -1<z<]

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



37. (a) X*° +Y?°
© X*73 - 73v*
Explanation: X'=-X,Y'=-Y,Z'=Z
3zt - 283y = 2H )y - (yaty
=2 ? - (v )
4,3 3,4 3,4 4,3

=-Z'Y +YZ'=Y"7"-7"Y
Therefore (Y3Z4 - Z4Y3) 1s a symmetric matrix.
Similarly X44 + Y44 1s a symmetric matrix and X4Z3 - Z3X4 and X23 + Y23 are skew
symmetric matrices.
38.(a)ptm+c=2
(@) pme =
Explanation: P(Passing atleast in one subject)
= P(PUCUM)=1-P(PUCUM) =0.75
= P-(P)-P(C)-P(M)=1-0.75=0.25 = §
= (1-m1-P)Y1-C)=1..3)
P(Passing exactly in two subjects) = 0.4
= P(PNCNM)+P(PNCNM)+P(PNCNM) =2
= P-C(1 -m)+pm(l-c)+cm(l-p)= % ..(11)
P(Passing atleast in two subject) = 0.5
= Pm(1 - ¢) + Pe(1 - m) + em(1 - P) + Pem = 5 ...(iii)
= pem = 3 — 2 = - [ From (ii)]
.pme = % is true.
from (1), (i1) and (iii), we get
ptctm= %
S ptm+4c= g—g is true.
39. (a) The centroid of the triangle PQR is (%, %, %)
(b) The length of the line segment PQ is /6
Explanation: The line is mzl = y;?’ = ZIZ =t
(z,y,2) = (t+ 1,2t + 3,t + 2)
Itmeetsz —y+3z2=6in(t+1) — (2t +3) + 3(t +2) =6, givingt =1
5.Q=(2,5,3)
Line $I2 = y__15 = Z;?’ =umeets 2z —y+ z= —4in (u+2,—u+ 5,3u + 3) giving

2u+2)—(5—u)+ (Bu+3)=—4.So,u = —1
Hence, R is (1,6,0)
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P(1,3,2)

Q(2,5,3)
R(1,6,0)

Now, PQ = /6
QR =11
RP =13
Hence, the perimeter is
V6 + 11 + V13
Centroid is (3, 5, 2)
40.(a) f(z) = Ze* + (e— 1) e

b) f@) = S(@—3)+ (e~ 5)e”

Explanation: Integrating factor = ef adz — gax
Solution: ye®® = [zel@thAedy
Case I:
Ifa+ B =0 then ye®® = £ 4 C
Putx=1landy=1
= C=e* — %
So, ye*® = ””—;—i—e"‘—%

2
iyZ%-e_a‘”—l-(eo‘—%)e_am
fora=1
y="%e "+ (e—3)e”
f(z) = ””—;e_”” + (e— %) e~ " is correct.
Case II:
fa+B8#0

elatPe
yer = wz_{_ﬁ . ohlug fe(a+ﬂ)wd$

ar we(a+ﬂ)z . e(a+ﬂ)z
= yett = = -y +C
Putx=1andy=1, we get
_ a ﬂ e B
cC—=¢€ a—i—ﬂ (a+,3)2
_ e’ o —azx T P P

M (a-l-,ff)2 ((Oé + ,3)$ 1)+6 <6 a+pB T (a-l-ﬂ)2 )
Fora=p8=1

n

£2x-1)+ e'x(e — <4 %)
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1
2
_E(p_ 1 _ €)o7
So, f(z) = & (z 2)—|—(e 2)e is correct.

41.6

Explanation:

6 [ f(£)dt = 3xf(x) - x°
1

On differentiating, we get 6f(x) = 3f(x) + 3xf'(x) - 3x2

= f(x)- 1f(x)=x,1F.=2
.. Solution is f(x) % =[l.dz=x+c
(%) = x% + ex
Butf(1)=2 = c=1, - f(x) = x> + x
= f(2)=4+2=6
42.2
Explanation:
i. Given, x® — 8kx + 16(k* —k + 1) =0

Now,D=64{k* — (K> —k+1)} =64(k—1) >0

k>1

- >4= 854
= k>1

iii. f(4) > 0
5 16-32k+ 16(k2 -k +1)>0
= k2 —3k+2>0
= (k-2)k-1)>0
=k<lork>2

Hence, k=2
43.3
Explanation:
|z +y*+]2° _  @@+yg+zz
jal*+[ol* el [al’+b[*+]c[?

(a+b+c)(a+b+ec)+(atbw+cw?)
(@b tew) +(atbutow) (a+bwrau?)

laf*+[b[*+/el*
3(|af?+[bl*+[cl?)
- 2 2 2 - 3
|al*+[b]*+c]
44.0
Explanation:
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45.

46.
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1|1 10 1
= SsecC 5
2 kZ:ZO 2c0s(%+%") cos<7—"+ﬁ+1>

[ 10
-1 _

[ 10
-1 _

220 sin((kt1)re 3

If k 1s an even integer, then

sin((k + 1)m + T)=-sinT = L

If k is an odd integer, then sin((k + 1) + %)

— i 1
Sll’lg—2
9

sy sin((k+1)m+ %) =0

k=0
10
-1
I T ]

4.0

Explanation:

o -1 0 1 ©
3w2+$—1:4|w2—1‘

Case 1: Ifz € [-1,1]

3z +z—1=—42%+4

= 7x>+x-5=0--D=141>0

.". Equation has two roots

Case2: If x € (—o0,—1] U [1,00)
3z2+z—1=42%—4
=z2—2z—-3=0.D=13>0

.. Equation has two roots So, total 4 roots
18900.0

Explanation:

For A.P. 1y, I,... 1100

Let Ty = a and common difference = d
and similarly now for A.P. w{, wp,... w0

T =b and common difference = dy

@ www.studentbro.in



As1-As0 =151 w51 - 150 W50
= (a+ 50d1)(b + 50d) - (a +49d})(a + 49dy)
=50bd; + 50ady +2500d1d; - 49ady - 49bd; - 2401d1d2
=bdj +ady =99d1dy = 1000
=bdj +ady = 1000 - 990 = 10 ...(1) (As djdy = 10)
. A100 - A90 = 1100W100 -l9oW90
=(a+99dp) (b+99dy) - (a+89dy)(b +89d»)
— 99bd + 99ady + 99%ddy - 89bd| + 99ady + 89%d dy
= 10(bd; + ady) + 1880d1dy
- 10(10) + 1880(10) = 1890
47. 665
Explanation:
We make cases:
X — 2 members
Y — 3 members
Z — 4 members
Casel: 51 € X,S5; € X, (i.e,, Seisin X, Sy canbeinY or Z)
1.7C, - 1z 165

B4
S5 1s there.

Casell: 51,5, ¢ X,S, ¢Y (i.e. S € Z,S; canbeinY or Z)
7Cz-—l§—=21-20-—-420

313

Hence, the total number of ways to make up team
= 245 4 420 = 665
48.3
Explanation:
tan6 = cot 50, 0 # =

= cosf@cosHf —sinbfsinf = 0 = cos660 =0
:>60:f571‘ -3t —mw 7w 37 57

7 =245

R R RN LA
_ =5t —-m —-m™ w® w bm
=0=4% T oo n

Again sin 20 = cos 40 = 1 — 2sin? 20

= 25in? 20 +sin20 — 1 =0 = sin20 = —1,
_ -7 w 57 _ —7m™ 7w 57

W=7 70T mn

So, common solutions are § =

[y =

—TT s

b
- "1z and 17

.. Number of solutions = 3
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