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JEE MAIN 2026
Sample Paper - 9

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

1. The test consists of total 75 questions.

2. Each subject (PCM) has 25 questions.

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

4. Marking Scheme:

e Section A (MCQs): +4 marks for each correct answer, -1 mark for each
incorrect answer, 0 marks for unattempted.

e Section B (Numerical): +4 marks for each correct answer, 0 marks for
incorrect or unattempted.

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 PART - A

SECTION - A

(One Options Correct Type)
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

1. From a uniform solid hemisphere of radius R, a solid cone of base radius R/2 and height R is cut
out as shown in figure. If R=5cm, then the height of the centre of mass of the remaining object is
approximately (in cm)

-

< >
< »

R
(A) 2 (B)3
(C) 3/8 (D) none of these
2. The radius of curvature of the left and right surface of the Ai
concave lens are 10 cm and 15 cm respectively. The radius 1t Water
of curvature of the mirror is 15 cm (n=4/3)

(A) equivalent focal length of the combination is =18 cm Glass
(B) equivalent focal length of the combination is +36 cm (n=3/2)
(C) the system behaves like a concave lens

(D) the system behaves like a convex mirror

3. At rest, a liquid stands at the same level in the tubes. As the system is given
an acceleration a towards the right, a height difference h occurs as shown in =
the figure. The value of his: = Ih
aL gL =
A) — B) =— = =
(A) 29 (B) - - )
——
L aL i
(= )
a g
4. A log of mass m is pulled at a constant velocity and with a force F F
by means of a rope of length /. The distance between the end of /
the rope and the ground is h as shown. The co-efficient of friction 0] h

between the log and the ground is
A) FNI? —h? B) FNI?-h?
mgl — Fh mgl + Fh

Fi Fi
(C) i (D) L

mgl — FNI* —h* mgl + FNI* — h?
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system.

L5¥ A zigzag tunnel ASPCQTB is made in earth as shown in diagram. A
particle is released from A and all the collisions are perfectly inelastic.
Find out the time to reach from A to C.

3n [Re
(A) ?,/E
47 |Re
(®)) EX ?

6. A stepped disc of mass M and radius R is pivoted at its center
C smoothly. An inextensible string connected with a light
spring of stiffness k passes over the pulley. One end of the
string is rigidly connected with the ground and the other end is
attached to a body of mass m. If the string does not slide on
the pulley, find the angular frequency of oscillation of the

KRZ
Wi g
A) o =\ IR+ omr?
2kR?
B
B) o=\ ovR

2kR?
Elior,
©) o= \uR? + 2mr?
4kR?
DYoo= ——
D) o=\ uRT s 2mr?
T The ‘wire AB’ is now a part of the adjacent circuit. With the resistors P = 50 W and Q = 100 W,

the null point is obtained at C where AC = 33 cm. When the resistors are interchanged, the null
point is found at C with AC = 67 cm. The systematic error in this experiment seems to be due to
non-coincidence of A and B with 0 cm mark and 100 cm mark respectively. If these end errors
and equivalent to ‘a’ cm and ‘b’ cm respectively, then they are

C

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —

A B
L ©® 9
(A)Oand 1 (B)1and 0
(C)0.33and 0.33 (D) 1and 1
8. Consider different orientations of a bar magnet lying in a uniform magnetic field as shown below.
The potential energy is maximum in orientation
B B B B
F 3 F 3
N S
S N N | S
] I
S N
(A) (B) (C) (D)

(B) 2r, |—
g

(D) Never reach
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. T
ismf
(A) £€__n
2R ©
n
.tanE
(c)2d__n
2R m
n

-10

10.
shown below.
0
S5
=2
-10 |
-15

0 5 10
x(m)

-5

15

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —

2 L
1l ]
Z o I—
[
AL
2t
-15 -0 -5 0 5 10 15
x(m)
(Figi)
o[ v v v .
1t ]
w
1L ]
2
15 -10 -5 0 5 10 15
x(m)
(Fig iii)
(A) Fig (i)
(C) Fig (iii)

2
1
Zo
[T
-1
2
1
Zo
'8
-1
(B) Fig
(D) Fig

A conducting wire is bent in the form of a n sided regular polygon enclosed by a circle of radius R.
The magnetic field produced at its centre by a current i flowing through the wire is

The potential energy (U) of a particle moving in a potential field varies with its displacement (x) as

The variation of force F(x) acting on the particle as a function of x can be represented by

-1l5 -1l0 -.5 0 5 1.0 1I5
x(m)
(Fig ii)

]

]

45 40 5 0 5 10 15
x(m})
(Fig iv)
(ii)
(iv)
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11. The strings AB and AC each of length 40 cm, connect a ball of mass 200 g to
a vertical shaft as shown. When the shaft rotates at a constant angular speed
w, the ball travels in a horizontal circle with the strings inclined at y = 30° to the
shaft. If the tension in the string AC is 4 N, that in the string AB and the
angular speed w respectively, are
(A) 6.26 N and 11.32 rad/s
(B) 7.92 N and 14.32 rad/s
(C) 7.92 N and 11.32 rad/s
(D) 6.26 N and 14.32 rad/s

12. An alpha particle with kinetic energy K approaches a stationary nucleus having atomic humber Z.
The distance of closest approach is b. Therefore the distance of closest approach for a nucleus of
atomic number 2Z is

(A) b/2 (B) V2b
(C)2b (D)4 b
13. A point charge +Q is projected with velocity V from a distance R .
from an infinitely long fixed line charge of linear charge density A. +
What is the tangential velocity of the point charge when its radial *
distance from the line charge becomes eR ? 1
|14 +
(A) — (B) eV +
e
(C) e’V (D) Vie?
14. An insect of negligible mass is sitting on a block of mass M, tied

with a spring of force constant K. The block performs simple
harmonic motion vertically with amplitude A in front of a mirror
which is inclined at 60° with the vertical as shown. The maximum g
speed of insect relative to its image will be

K 3K °
(A) 2A\/% (B) A\/% .

K
C) A,|— D) zero
() M (D)
15. As shown in figure, a block of mass m is projected from wall A with velocity 2v, on the rough

surface with constant sliding friction to hit the wall B with velocity vo. With what velocity same
mass m should be projected to hit the wall B with same velocity v, if the surface is now moving
upward with an acceleration of a = 4g?

21}0 . Vo
m >
7
wall A 7 Rough Surface Wall B
< d >
(A) 2vo (B) 3vo
(C) 4 vo (D) 5 vo
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16. A particle of mass 1 kg is taken along the path ABCDE from A to E (see Figure). The two “hills”
are of heights 50 m and 100 m and the horizontal distance AE is 20 m while the path length is
400 m. The coefficient of friction of the surface is 0.1. Take g = 10 m-s and J3 =1.73. The
minimum work on the mass required to accomplish this is

D

e
PO T IITPIITIITI I PP TIIOY
A E
(A)20J (B)173 J
(C)400J (D)o J

17 A block of mass m slides without friction down a fixed inclined
board of inclination o with the horizontal. After leaving the
inclined, the block falls on a cart of mass M. Initial height of the
block above the level of the cart is h as shown. The velocity of
cart when block drops on it will be

myj2gh my/2gh sina
(A) ——— B) ——F—
M +m M +m
m/2gh cosa . m/2gh cosa
M +m M

18. A capacitor consists of two stationary plates shaped as
a semi-circle of radius R and a movable plate made of
dielectric with permittivity € and capable of rotating about
an axis O between the stationary plates. The thickness
of the movable plate is equal to d which is practically the
separation between the stationary plates. A potential
difference V is applied to the capacitor. Find the
magnitude of the moment of forces relative to the axis O
acting on the movable plate in the position shown in the

figure.
W - RY ® - L
© -1 Y © - Y
19. A charge 2uCis placed at each of the points x = Xy, X = 3Xy,X = 5Xy,X = 7X,....... o on the x-axis

and a charge -2uCis placed at each of the points x =2x,, X = 4X,, X = 6X,, X = 8X,.....c0 here
X, =0.693 m. The electric potential at the origin due to the above system is

(A) zero (B) 9x10°V

(C) 18x10°V (D) -9x10°V
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20. A thin perfectly rigid weightless rod with a point-like ball fixed at one end
is deflected through a small angle o from its equilibrium position and
then released. At the moment when the rod forms an angle B < a with
the vertical, the ball undergoes a perfectly elastic collision with an
inclined wall (figure).

Determine the ratio T4/T of the period of oscillations of this pendulum to
the period of oscillations of a simple pendulum having the same length.

(A) 1—1005’1E (B) 1—EcosE
s (03 s o
(C) 1—icos’1p— (D) 1—icosE
T a 2n a
SECTION-B

(Numerical Answer Type)
This section contains 05 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

21. A thin uniform rod of mass ‘m’, length ‘¢’ rotates uniformly about a vertical axis ®, form a conical

pendulum, the upper end of the rod is hinged and 6 is angle between rod and vertical. If the
2

change of angular momentum of the rod about hinge is ®?sin20 then the value of X’ will be

X

3
22. Binary stars rotate under mutual gravitational force at separation of 2(%) unit, where o is the
o

angular velocity of each of the star about centre of mass of the system. If difference between the
mass of stars is 6 units. Find the ratio of masses of bigger star to smaller star.

23. A fixed container of height ‘H’ with large cross-sectional area ‘A’ is completely filled with water.
Two small orifices of cross-sectional area ‘a’ are made, one at the bottom and the other on the
vertical side of the container at a distance H/2 from the top of the container. The time taken by the

XA H
water level to reach a height of H/2 from the bottom of the container iSS—(\/E - 1)\/: . Find the
g9

o
value of X.

24, In the figure shown AB is a rod of length 30cm and area of A c B
crossection 1.0 cm? and thermal conductivity 336 S| units. 20°C 40°C
The ends A and B are maintained at temperature 20°C and
40°C respectively. A (?oint C of this rod is connected to box D 10.cm 20 em
containing ice at 0°C through highly conducting wire of _ o
negligible heat capacity. The rate at which ice melts in the % highly eanduetiog wire
box is x mg/s. The value of x/10 is (Lice = 80 cal/gm) Ice [D]

0°C

25. In the given figure, a ray is incident on the plane mirror as i %
shown. The reflected ray strike the screen at Q. the mirror Plane "°rm£€k_a """"" X
now starts, rotating about axis passing through P and mirror

perpendicular to plane of paper with angular speed n/180
rad/second. If the speed of point at which reflected ray strike

k o
the screen is % m/second at time t = 15 second, find the ~ ncdentray

[}

value of k.

usalos
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Chemistry PART - B

SECTION - A

(One Options Correct Type)
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

I 1
| |
| |
| |
| |
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
| |
| |
| |
| 26. A disaccharide X cannot be oxidised by bromine water. The acid hydrolysis of X leads to a |
| laevorotatory solution. The disaccharide X is |
: (A) CH,OH :
: H o0. H CH;OI:) H :
. A |
: OH o CH,OH :
I H OH OH H I
| ®) CH,OH |
I H 0 CH,OH H T O H I
I I
I OH H OH H I
| HOH,C o OH |
| H OH |
| H OH |
| |
| (©) CH,OH |
| |
| H O._ OH |
I I
I OH H I
| H |
l H OH l
I ©) CH,OH CH,OH :
: H O_ H H O H :
H H
: OH H H HO :
: H OH OH H :
: 27. An alkaline (NaOH) solution of compound produces a yellow coloured solution on addition of :
I NaBOj;. The compound is I
I (A) Mn(OH), (B) Pb(OH), I
: (C) Cr(OH); (D) Fe(OH), :
: 28. The correct order of the number of unpaired electron in the given complexes is :
3- 3—
| A.[Fe(CN), ] B. [FeF;] 3 |
3- _
: C. [CoF] D. [Cr(oxalate)S] :
! E. [Ni(CO), | !
| Choose the correct answer from the options given below: |
I (A)A<E<D<C<B (B)E<A<D<C<B I
: (C)E<A<B<D<C (D)A<E<C<B<D :
| |
| |
| |
| |
| |
| |
| |
| l
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29. The products X and Y in the following reaction sequence, respectively, are

NH,Cl in CgHsClI NaBH,
BCl, 15050 > X >Y

(A) B3N3C|5 and BgNgHa (B) B3N3H3C|3 and BgNgHe
(C) B3N3H3C|3 and BgN3H12 (D) B3N3H9C|3 and B3N3H12
30. The role of fluorspar in the electrolytic reduction of Al,O3 is
(1) decrease the melting point of Al,O3
(2) improve the electrical conductivity of the melt
(3) prevent the corrosion of anode
(4) prevent the radiation loss of heat
(A)1,4 B)1,2
(©)1,23,4 (D)1,2,4
31. When concentrated HCI is added to an aqueous solution of CoCl,, its colour changes from
reddish pink to deep blue. Which complex ion gives blue colour in this reaction?
(A) [CoCl, | (B) [CoCl, |
- 2+
(C) [CoCl, ]’ (D) [Co(H,0), ]
32. Which of the following elements have half-filled f-orbitals in their ground state?
(Given: atomic number Sm = 62; Eu = 63; Tb = 65; Gd = 64, Pm = 61)
A. Sm B. Eu
C.Tb D. Gd
E. Pm
Choose the correct answer from the options given below:
(A) Band D only (B) A and E only
(C) A and B only (D) C and D only
33. An organic compound on reaction with 2,4-dinitrophenylhydrazine (2,4-DNP) gives a yellow

precipitate. It also gives silver mirror on reaction with ammoniacal AGNO3. It gives an alcohol and
sodium salt of a carboxylic acid on reaction with concentrated NaOH. It yields benzene-1,2-
dicarboxylic acid on heating with alkaline KMnO4. The structure of the compound among the
following is

(A) (B)

CHO O

(€) |‘\~ (D) @
Z~CHo CO,Et

34. The pH of an aqueous buffer prepared using CH;COOH and CH;COO™ Na® IS 4.80.
[CH,CO0" | -[CH,COOH]
i
[CH,COOH]
(round off to three decimal places
[Given: pK, of CH3;COOH in water is 4.75]
Given 10°% = 1.1220

(A) 0.122 (B) 0.125
(C) 0.120 (D) 0.123

The quantity s
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35. The (S°) of the following substances are
CHa(g) 186.2 JK™' mol™"; O,(g) 205.2 JK™' mol™
CO4(g) 213.6 JK™ mol™; H,0(1) 69.9 JK™" mol™

The entropy change (AS°®) for the reaction
CH, (g) +20,(g) = CO,(g)+2H,0(l) is:

(A) =312.5 J K" mol™ (B) —242.8 J K" mol™
(C)-108.1 J K" mol™ (D) =37.6 JK " mol™
36. Higher order (>3) reactions are rare due to:

(A) shifting of equilibrium towards reactants due to elastic collisions

(B) loss of active species on collision

(C) low probability of simultaneous collision of all the reacting species

(D) increase in entropy and activation energy as more molecules are involved

37. The structure of D-glucose is
CHO
H ——-OH
HO——1——H
H———O0H
H ——OH
CH,OH
The structure of L-Glucose is
(A) CHO (B) CHO
HO —H H ——>0H
H ———OH HO H
L H H— OH
HO ——H Ll —H
CH,0H CH,0H
(©) CHO (D) CHO
HO ——H HO ——F—H
HO ——H HO ——H
H — OH HO ———H
HO ——H H—————OH
CH,OH CH,0H

38. Pure water freezes at 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water
changes the freezing point of the solution. Use the freezing point depression constant of water as
2 K kg mol™". The figures shown below represent plots of vapour pressure (V.P.) versus
temperature (T). [molecular weight of ethanol is 46 g mol™'] Among the following, the option
representing change in the freezing point is

(A) T |

V.P./bar

o
o
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V.P/bar —»

8
&
>
(D)
TK —
39. The Cl — C — Cl angle in 1, 1, 2, 2-tetrachloroethene and tetrachloromethane respectively will be
about
(A) 120° and 109.5° (B) 90° and 109.5°
(C) 109.5° and 90° (D) 109.5° and 120°
40. Sea water containing 1 M NaCl has to be desalinated at 300 K using a membrane permeable

only to water. The minimum pressure (in bars) required on the sea-water side of the membrane
is

(R=8.3Jmol" K", 1 bar = 10° N/m?)

(A) 24.94 (B) 49.88
(C) 2490 (D) 4980
41. On the treatment of the following compound with a strong acid, the most susceptible site for bond
cleavage is
(t@\ -
1 >0 3 4 o7 T
2 5
(A)O2-C3 (B) O5-C6
(C)C4-05 (D) C1-02
42. Among the following species, the one that has pentagonal shape is
(A) XeOF,4 (B) IFs
(C) [SFs]” (D) [Xer]_
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43. Consider the electrochemical cell
M(s) ML, (s) [ M, (aq) [ M(s)
where ‘M’ is a metal. At 298 K, the standard reduction potential are

0 _ 0 _ L
EMZ*(aq)/M(s) =-0.12V, Ey, s =—0-36V and the temperature coefficient is

aEgell -4 -1 H

=T =1.5x10"V K. At this temperature the standard enthalpy change for the overall cell

P
reaction A H’, is kJ mol™
(A) -37.60 (B) 37.60
(C)3.76 (D) -3.76
44, Consider the following two parallel irreversible first order reactions at temperature T
[
R

where kqand k2 are the rate constants and their values are 5 x 10_2 and 15 x 10_2 min_1,

respectively, at temperature T. If the initial concentration of the reactant ‘P’ is 4 mol L_1,

then the concentration of product ‘R’ after 10 min of reaction is mol L_1.
Given e =0.135

(A) 1.59 (B) 2.59

(C) 3.59 (D) 4.59

45, Gas phase bond length and dipole moment of a compound (MX) is 3 A and 10.8 D,
respectively. The ionic character in gas phase MX is_%.

(1D = 3.336 x 10730 C m)

(A) 64.50 (B) 74.50
(C) 84.50 (D) 90.50
SECTION-B

(Numerical Answer Type)
This section contains 05 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

46. A certain orbital has n =4 and m, = —3. The number of radial nodes in this orbital is
(Round off to the Nearest Integer)

47. For the elementary reaction C«—+—A— B k, = 2k,. Attime t =0, [A] = A; and [B] = [C] = 0.
At a later time t, the value of [B)/[C] is
(round off to the nearest integer)

48. For the given general reactions
P(9) =Q(9) Ke=10
Q(g) =B(9) K =2
B(g) =D(9) K¢ =0.01
Calculate the value of K¢ for the reaction D(g) = P(g)

49. The ratio of the 2p— 1s transition energy in He" to that in the H atom is closest to

50. Total number of paramagnetic species NO, O,, B, and C, in their ground state is

—_______________________________________________________________________________
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Mathematics PART - C

SECTION - A

(One Options Correct Type)
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

1
51. If the coefficient of x” in the expansion of (ax2 + bi) and coefficient of x” in the expansion of
X

1
(ax - b%j are equal, then the minimum value of a + b’ is
X

(A)O (B)1
(C)2 (D) 3
52. If the circles x* + y2 + 10ax + By + a = 0 and X + y2 — 5ax + yy — 1 = 0 intersect in two distinct
points A and B, then the line 15x + 3y — a = 0 passes through A and B for
(A\) infinity many values of o (B) exactly two values of o
(C) exactly one value of o (D) no value of o

2
53. If Z is a complex number such that arg (z(1+z)) + arg [i] =0 then

z—|z* |
_ s T
A 2= —— B = —
(A) arg 2 (B) argz 2
C)lz] <1 (D) |n(|;—|J €(-00,00)
54, The maximum value of ‘\/X2 —3¢ —6X+13—\/X4 +5%° +4‘ is
(A) 2 (B)2
(C)4 (D)5
55. If f(x):wand g(x):wthen (Ds represents domain and R; represents range of
x® -1 X*+X+1
f(x))
7 4 ié
(A) D, =R - (1R, :(1, EHE} B)D,=R-{t} R, - [1, 5}
D, =R Rg=(1,ﬂ Dy= R Rg=[1,ﬂ
(C) D: = R{1} Rf=[1%} (D) D, - R - 1} Rs[mﬂ
Dy=R Rg:[mq Dg=R Rg=(1,g

56. Iff:{1,2, 3,4} > {1, 2, 3, 4} y = f(x) be a function such that |f (o) - o| < 1, for ae {1, 2, 3, 4} then
total number of such functions are
(A) 81 (B) 36
(C) 54 (D) None of these

—_______________________________________________________________________________
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57. If Zcot‘1(2+wj =tan'a, then ‘a’ is equal to

(A) 1 (B) 2
()3 (D) 4

58. The number of three-digit numbers abc, which satisfya<b>cis
(A) 2(°Cc, +°C, +°C)) (B) °c, +°C, +°C,
(C) 2(°c, +°C,)+° C, (D) None of these

59. Let [(5+«/5” =N where b, n are natural number and |5—\/B| <1.Ifbandnare picked randomly,
then the probability that N is odd, belongs to set (where [.] denotes the greatest integer function)

@ (31 ® {2}

(C) [1 i] (D) None of these
2 4
3 3
60. Let One A.M. ‘@’ and two GMs g4 and g, be inserted between ‘b’ and ‘c’ then % =
abc
(A) 2 (B) 1
(C)3 (D) 4
61. a, b, c are positive integers forming an increasing G.P and b — a is a perfect cube and loggs a +
loge b + logec = 6, then a + b + c is equal to
(A) 100 (B) 111
(C)122 (D) 189
62. The set of all possible values of parameter a such that the equation
2 )2 2
(1+a)( i Zj —3a( % 2j+4a =0 has a real solution is
1+ X 1+ X
1
@ (30| ®) 1, 1)
i i
©C)|—== (D) None of these
2 2
63. In AABC, X and Y be the foot of perpendicular drawn from A to the internal angle bisector of B
and C. The slope of lines which makes angle 45° with the line XY are (Given slope of BC = 2)
1 1
A)2, —— B) -3, -
(A) = (B) 3
1 1
C 4, im— D 51 et
(C) 2 (D) 5
7 nr .
64. The value of ITcos— is
r=1 15
1 1
A) — B) —
(A) o (B) 128
© = ©)
32 4

—_______________________________________________________________________________
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65. If point A lines on -l W2 _Z-% g point B lies on X—2_¥-4_Z-6 won ABcan not
2 3 4 3 7 6
be parallel to
(A)i+j+2k B)i+j+k
(C)i+j+3k (D)i+j+ 4k
66. Let f(x) is cubic polynomial such that its local maximum is at (0, 1) and local minimum at (1, —-2)

and f(-1) < 0 and f(2) > 0. The value of sin™'(cos[o]) may be equal to
(where « is root of equation, and [.] represent greatest integer function

(A) g = (B) m+2
(C) 2—-= (D) None of these
: . 4cot'x n
67. The maximum value of the function f(x) = - occurs at x equals to
n 4cot™(-x)

(A) -1 (B)0

(C) 1 (D) none of these
68. Area enclosed by y = g(x), x = 1 and x = 37, where g(x) is inverse of f(x) = x> + 3x + 1 is

91 297

A) — B) —

(A) 7 (B) 7

(© ¥ (D) None of these

X2 y2

69. Let points S; and S, (lying on positive x-axis) be the foci of the curves — +- =1 and

= gt A . . . . .

a_z_c_fZ' If a point of intersection of the two curves is equidistant from S; and S, and

a:b=+7:v6then the value of a : cis

(A) N7 6 (B) N7 : 18
(C)\7:3 (D) V7 :2
70. The mean and standard deviation of marks of 200 students were 40 and 15 respectively. Later it
was discovered that a score of 40 was wrongly read as 50. The correct standard deviation is
(A) 39.95 (B) 14.98
(C)224.5 (D) None of these
SECTION-B

(Numerical Answer Type)
This section contains 05 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

71. Let f be a continuous and differentiable function in (x;, xz). If f(x) f(x) >x1-f((x))* and

lim (f(x))?> =1 and lim (f(x))? :%. Then minimum value of [Xf—xij IS eerereeeenn (where []

X=X, X=Xy~

denotes the greatest integer function).

Q
T
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2 2
72. If k= lim sec”! [W— x}L 1] exist, then the minimum value of [|A[] is ........... (where [.] denotes the

greatest integer function)

73. If 3=7+2j+3k b=2{+7j+2k, %xa=0and X.c=0 for some non-zero vector X then value of
a.(bxc) is
k
74. The solution of x’dy — y?dx + xy(x — y)dy = 0 is In ﬂ‘ B y7+ c, then the value of k is
Xy

/2 1.
75. If f(x) = sin x + I (sinx + tcos x)f(t)dt, then f(x) may be equal _ESInx_ECOSX » Where k is a

—-n/2

numerical quantity which equals

SOLUTIONS

Physics PART - A

SECTION - A

1. A
Sol. Yem of solid hemisphere = 3R/8

Yem of solid cone = R/4

2. A
Sol. —%:P:2P,1+2P[2+Pm (1)
1 11
2]
ﬁ Rl R2
11 1
P =[15-1]————|=—— 2
1051 - -] = @

4 2 2

P =——=+— ...(4)
1 2 2 1 4 2 1
i d——+t—|+—=—+—+—=—
F 12 45 15 6 45 15 18
F =—18cm. Focus is negative means system will behave as concave mirror.

—_______________________________________________________________________________
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3. D

Sol.  Newton’s equations are : AAP
AAPsin® = ma (i) I )
And AAPcos® = mg -...(ii) I E‘ .
By (i) and (ii) a

tanE):E:E L "8
orh:ﬂ
9
4. A
Sol. N=mg-Fsina N F
Fcosa=f=uN Fsinaf ) ! 7
F cosa = p(mg — F sin ) fH——== —> Fcoso.
1> —h? r-n
m
- Fcosa =
=—————= i
mg — F'sin o mg—ij
_FNIP =R
3 mgl — Fh
5. Cc

Sol. Time taken her oscillation her any tunnel through earth is o = \/g consider earth tunnel and add

total displacement.

A>s-L
3

s»>p-I
2

P>C-Z
2

Total phase travelled = %

7.4n_4n R
3o 3\g
6. C
Sol. The net torque produced by the spring when the disc is rotated through an angle 0 is

7o = (kx)R = (I + mr?)a
Where x = R0 and |, = MR?

kR? 2kR?
or o=r————=<00oro=,l—5—F——
(MRZ 2] MR? + 2mr
+mr

—_______________________________________________________________________________
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7.
Sol.

Sol.

Sol.

10.
Sol.
11.
Sol.

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —

D
(33 +a)(100) = (67 + b)(50)
(67 +a)(50) = (33 + b)(100)

66+2a:67+b}><2

67+a=66+2b
65+ 3a =68
a=landb=1

B

U=-M-B

U is max when 0 = 180°
C

r=RcosH/n

B due to one side = u—O{sinE + sinﬁ}
nr n n

:H_Olsinz
2  n
_ Mol _sinn/n
2nr Rcosn/n
:p'_oltanE
2nr n
nl,lol Y
B, = —=tan—
"t T 2R n
_ Koitanw/n
2R™
n
D
Conceptual
A
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r=0.4 sin 30
=0.2m
200

T,+T,)sin30 = =—-10% x0.2
(Ty +Tp)si 100 0

TitTp 04 5
2 10
T,cos30+mg =T, cos30

33,200, 5 8
2 100 2

Jg(Tz T _,
2
4
T,-T) = —
2 1 \/g
T4, =4N given
T4+ _626N

V3
6.26+4 04 >
- = ®

2 10

w? =128.25 =11.32 rad/s

12. C
Sol.
KE=K
Fixed
Nucleus foo
min 2e

Mechanical energy conservation
0+K = 0428228
T €0 Mmin
- Ze? x2
4neg K

Mmin Z

So when Z become 2 Z r,, also get double so new r,, = 2b

13. A
Sol. VR =V,R,

14. B
Sol. Conceptual
15. C
Sol. Conceptual

p
®
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16.
Sol.

17.
Sol.

18.
Sol.

19.
Sol.

20.
Sol.

21.

Sol.

22.
Sol.

23.
Sol.

24.
Sol.

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —

D
Conceptual

C
Speed of block at the bottom of board = /2gh

Applying conservation of linear momentum in horizontal direction,

my2gh coso=(M + m)v

m+/2gh cosa
ve———

M+m
A
Conceptual
C
Conceptual
A
Conceptual
SECTION-B
6
L
d— =LcosOw
2
m .
= :f ®Sin6cos bw
2
- e ®’sinfcos O
3
7
Given thatm;—m, =6 unit ....... (i)
equation of motion
Gm;mz = m1a)2r1 = m1w2 _mpr
r m, +m,
w’r® , .
Somo+m, = =8 unit ...... ii
r+m, =2 (i)
by (i) & (ii)
M _7
m,
2
Conceptual
4
. L 0.1
Thermal resistance of AC Ryc =— = e
KA 336x1x10
Thermal resistance of BC Rg = L =
BC "~ 33610

i

D)

SerxT

0¥
BqAL__

-
Q
o
[72]
(s=}
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20, _40_20

H=—/Hy=—==—
""R7? 2R R
H=H,+H, :%:13.44W.
Rate = ﬂ = 194474, g/s = 40 mg/sec.
Li 80
25. 2
Sol. When incident ray is fixed the angular velocity of reflected 3
ray becomes twice in the same sense as that of reflected Plane MoMMale . ST ___y
ray. After t = 15 sec, the mirror rotates 15° then reflected ray mirror : 2 1300
rotates 30° in the same sense. 0 s
3 :60°‘ ?O ~ N\
In AABC, cos60°=— N
r L AN
N incident ray e Gn#\\ a
Where ® =——rad/sec.r=6m g
180 AL
Then, there are two components of velocity of spot on the NE
screen. 90° \‘»C
(a) radial component which increase the length of r i.e., - 60°
20r rVs

. dr
V, sin60° = —
dt

(b) perpendicular component

V, cos60° :st1=2xi><6:>VS= ﬁm/s
2 180 15

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —
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|

I

I

I

I

I

I

I .

| Chemistry PART - B
I

: SECTION- A
I

I 26. C

| Sol. Hydrolysis of sucrose brings about a change in the sign of rotation from dextro to laevo.
I

: 27.  C

I Sol. Factual

I

I 28. B

| 3- 3- 3- 2-
| Sol.  [Fe(CN), | ,[Mn(CN), | .[CoF,]", [MnBr,]
: have 1, 2, 4 & 5 unpaired electron respectively.
: 20. B

I Sol.  Factual

I

I 30. B

: Sol.  Factual

: 3. A

I Sol.  Tetrahedral complex has intense color.

: 32. A

| Sol. Eu & Gd have half-filled f-orbitals (factual)

I

I 33. Cc

: Sol. ¢ (2, 4-DNP) test given by aldehyde 1 ketones
I e Tollen test

I e Canizaro

| e Must be at 1, 2 position

I

I 34. A

| log| CH,COO"~

| Sol. pH =pK, + M

I CH,COOH

: C, is temperature dependent

I 35. B

: Sol. The entropy change for reaction in given by

| As:eactant = AS;roduct - AS:eactant

I

I 36. C

| Sol. Higher order reaction are rare due to low probability of simultaneous collision of all the reacting
: species.

I 37. A

| Sol. The structure of L-Glucose is

: CHO

| HO ——H

| H ——OH

: HO ——H

| HO ——H

: CH,0H

I

I

I

I

I

I

I

|

—_—————_————_—_—_—_—_e—_e—_e—_— e e e e e e e e e e —— e e e — e — e —— — — e — — — — — — — — — — — — — — — — — — — — — — — — — — ——— — —————— — —

—_—_———— ——_e—_e—_e—_ e e e e —

Get More Learning Materials Here : &

@E www.studentbro.in



I . . . . . . . . | | | | I | R R L A i . =y

38.

39.

40

41

42

43.

44.

45.

46

47.

48.

P . — — — — — — o — — i — —— — —— — ——— ——— —————— ——— —————————— ————————————— — —— ——— ——————— ——— — — —

Sol.

Sol.

So.l .

Sol.
Sol.

Sol.

Sol.

Sol.

So.l .

Sol.

Sol.

C
De pression in free ring point
AT, =ik,
A
Tetrachloroethene & tetrachloromethane
cl Cl Cl
C_C/ b 1090°5°
120° - -~
; AN S [ N
ci Cl
B
i=2
n = IiCRT
B
Most polar and weakest bond will break first.
D
VSEPR
A
AG®=-nFE_,
ASOZ nF 8Ecell
ST

AH = AG°+TAS®

B

- K2 _ ~(kytky )t
[R] K1+K2[F>](1 e )
B

observed dipole moment
calculated dipole momet

% ionic character = x100

SECTION-B
0
No. of radical nodes = n —1 -1
=4-3-1
=0
2
[B] _k _ 2k, _
[C] k, Kk,
5
Kina P(9) = D(g) = Ke, xKe, xK,
=10x2x0.01= 20 ><i
100 10

= 1/5
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K- -1 _5
Kot 1/5
49. 4
Sol. E, =- L 3é5 Vi
n
50. 3
Sol. Paramagnetic species are those which have unpaired of electron present in then NO, O, & B,

have unpaired electron

—_______________________________________________________________________________
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Mathematics PART - C

SECTION-A
51. C
1 11
Sol.  In expression (ax2 + —) , we have
bx
11 3114 22-3r 7
T.,="C, | = |(x)™ " for x
=22-3r=7=r=5
1"
Also in the expansion of (ax 1 j
bx?
TP T -7
t. =1 Cr.b—r.x for x
M1-3r=-7=r=6
Comparing, Tg=t;=> ab =1
2 2
Now 2 +b >labl =>a? +b*>2
52. D
Sol. Equation of common chordis 15 oax + (B +y)y + (a+1)=0

Comparing with 15x + 8y — o = 0 passes through A and B for
". No real solution for a.

53. Cc

Sol.  arg (z(1+Z))+ arg(z“zfz)] =0

= argz+arg(1+z)+argz—arg(1-z)=0

= z] <1

54. D
Sol. ‘\/(x2—2)2+(x—3)2 —\/(x2+2)2+x2‘
ie. ‘\/(y—2)2 +(x-3)° —\/(y+ 2)" + xz‘

Here y = x?. If P(x, y) be any point on the parabola, then |PA — PB| < AB
Where A(3, 2), B(0,-2) > AB= {9 +16 =5

55. D

3 2 2
Sol. f(x):w:f(x):[x_g(x +X+2]:X +X+2,whenx¢1
x® -1 x=1)Ux?2+x+1 X2+ x+1

Hence range is (1, ﬂ

—_______________________________________________________________________________
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56. D
Sol. Total cases =2 x3x3x2 =36

57. B

Sol. 't =cot” (2 + n(n2+ 1)j

1

=tan'| ———— : —tan'| —2 _|—tan" n—“—tan’1 n
44n(n+1) [ j 2 2

=8, =X_tan" T ot —tan2
2 2 2
58. D
Sol. (i) a=b=c all(distinctyandc=0 Total cases 2 °C;
(i) azb,c=0(a=b>c) Total cases °C,
(iija=b,c20(@a=b>0) Total cases °C,
(vi)a=b,c=0(a=b>0) Total cases °C;
(v)ya=c=0,(a<b>c) Total cases °C,
2°C, +3°C, +°C,
59. C
Sol. If n=even = N is odd
If n=o0dd N is even for b = 26, 27, ..... 35and 25 and Nis odd forb=17, 18, ....24
60. A
Sol. b+c=2aand g; =b’*c
g; =bc’
Now 1 +92 _
abc
61. D

Sol. Logs(abc) = 6
= (abc) = 6°

Leta = ?andc=br
36
=b=36anda=—=r=23,4,6,9,12,18
r
Also, 36(1—;) is a perfect cube.

:36(1—;] is a perfect cube forr =4,
=—a+b+c=36+9+ 144 =189.

62. A
Sol. 1+a= 24_32
z°-3z+4
X2
Where z = > 0<z<1
1+ X

—_______________________________________________________________________________
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Let 1(2) =2 =% then () - 232=8)

Z -3z+4 (2 —3z+4)

1 1
f(z) is decreasing in [0, 1), :>E<1+a£1; —E<as0.

63. B
Sol. XY is parallel to BC
64. B
T 2n  4n _ Tn 1
Sol. COS— COS— COS—COS— = —
15 15 15 15 16
3n 6rn 1
COS—COS— = —
15 15 4
5 1
COS— =—
15 2
= required value is i
) 128
65. A
Sol. AB can be in any direction but not in the plane of 2i + 3j + 4k and 3i + 7 + 6k since lines are
skew.
66. A
Sol. When [o] =0, 1, —1.
67. A
4 b
Sol. f(X)= —(n—cot " (=x)) = — "
i R Py
-1
g4 | Aoot (=X), ul <4-2-2
b 4cot™'(—x)

Equality when cot™ (—x) :%
= x=-1
68. B
3
Sol. Area=37x3 —J'(x3 +3x+1)dx
0

69. B
a ae+9E
Sol. SP=SP=a-ex=Eu—. Alsoa= 22
Eliminating o we get, E? + 3eE + (22 -6)=0
2
Now, as e = 1—b—2—i,E:i:>i_ 1 :ﬂ
7 N7 ¢ Je2-1 18
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70. B
Sol. 2 X =40x200-50+40 =7990

Corrected X = @ =39.95
200

Incorrect ¥ x? = n[c2 + 22] = 200[152 + 402] = 365000
Correct ¥ x2 = 36410 — 502 + 402 = 364100

Correct o = \/364100 ~(39.95)° =14.98
200
SECTION-B
71. 1
Sol. M—szO:i(sin’1(f(x))z—xz)zo
J1-(f(x))* dx

Let g(x) = sin™((f(x))?) — x? is a non-decreasing function.

= lim g(x) < lim g(x) = E—xf gﬁ_xg

X=X, X=X, 2 6

T
:xf—xiz-:[xf—xﬂzt
3

72. 1

2 2
Sol. limsec™ Mo
x->1 Inx x-1

letx—-1=t= x=t+1 =asx—>1,t—>0

= lim sec™ 5 —7”—2 =lim sec™ )L—Z 1 -1
t-0 In(t+1) t 0 t LIn(t+1)
. 22 22

_ A AT A

_Itmsec (2} :>221|k|2\/§

Hence minimum value of [| A |]=1.

73. 0
Sol. Since x.3=%xb=%c¢=0

74. 2

Sol. xzyz(d—Z—d—?]+x2y2[l—ljdy:0
y X y X
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75. 3
n/2

Sol.  f(x)=sinx+ I (sinx+tcosx)(—%sint—%cost)dt
—n/2
=sinX+l+ly +13+14

sinx ™2

Where |, =——— [ sintdt=0
k —n/2
. /2 .
| :_ZSII’]X costdt:—4smx
2 K
—n/2
n/2
=X | tsintat = — 208X
k
-n/2
4cosx ™
l, = | teostdt=0 (- tcost is odd )
k —n/2
1. 2 . 4sinx 2cosX
= ——8iNX——C0SX = SinX — -
k k k
:>—1:1—i3k:3.
k k
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