
Minerva Study Circle
Ghumarwin

Exam Name: SanJEEvani T3 (02.03.2026) Subject: Physics, Chemistry, Mathematics

Marks: 300 Duration: 180 mins Total Ques: 75

Physics: Section A (Q1 to 25)

Q1. Consider the following logic circuit.

The output is 𝑌 = 0 when :

1) 𝐴 = 1 and 𝐵 = 1 2) 𝐴 = 0 and 𝐵 = 1

3) 𝐴 = 1 and 𝐵 = 0 4) 𝐴 = 0 and 𝐵 = 0

Q2. Refer to the circuit diagram given in the figure.
which of the following observations are correct?
A. Total resistance of circuit is 6Ω
B. Current in Ammeter is 1 A
C. Potential across 𝐴𝐵 is 4 Volts.
D. Potential across 𝐶𝐷 is 4 Volts
E. Total resistance of the circuit is 8Ω.
Choose the correct answer from the options given
below:

1)  A, B and D Only 2)  A, B and C Only

3)  A, C and D Only 4)  B, C and E Only

Q3. In photoelectric effect, the stopping potential (𝑉0)
v/s frequency (𝜈) curve is plotted.
(ℎ is the Planck's constant and 𝜙0 is work function of
metal)
(A) 𝑉0 v/s 𝜈 is linear.

(B) The slope of 𝑉0 v/s 𝜈 curve =
𝜙0

ℎ
(C) ℎ constant is related to the slope of 𝑉0 v/s 𝜈 line.
(D) The value of electric charge of electron is not
required to determine ℎ using the 𝑉0 v/s 𝜈 curve.
(E) The work function can be estimated without
knowing the value of ℎ.
Choose the correct answer from the options given
below :

1)  (C) and (D) only 2)  (A), (C) and (E) only

3)  (A), (B) and (C) only 4)  (D) and (E) only

Q4. Given below are two statements. One is labelled as 
Assertion (A) and the other is labelled as Reason (R).
Assertion (A) : In Young's double slit experiment, the 
fringes produced by red light are closer as compared 
to those produced by blue light.
Reason (R): The fringe width is directly proportional to 
the wavelength of light.In the light of the above 
statements, choose the correct answer from the 
options given below.

1) 
Both (A) and (R) are true but (R) is NOT the correct 
explanation of (A)

2)  (A) is true but (R) is false

3) 
Both (A) and (R) are true and (R) is the correct 
explanation of (A)

4)  (A) is false but (R) is true



Q5. In the diagram given below, there are three lenses
formed. Considering negligible thickness of each of
them as compared to |𝑅1| and |𝑅2|, i.e., the radii of
curvature for upper and lower surfaces of the glass
lens, the power of the combination is :
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Q6. When an electron jumps from a level 𝑛 = 4 to
𝑛 = 1, momentum of the recoiled hydrogen atom will
be

1) 6.8 × 10−27 kg ms−1 2) 
12.75 × 10−19 kg ms
−1

3) 13.6 × 10−19 kg ms−1 4)  zero

Q7. Ultraviolet light of wavelength 300 nm and intensity
1.0 W m−2 falls on the surface of a photosensitive
material. If one percent of the incident photons
produce photoelectrons, then the number of
photoelectrons emitted from an area of 1.0 cm2 of the
surface is nearly

1) 9.61 × 1014 s−1 2) 4.12 × 1013 s−1

3) 1.51 × 1012 s−1 4) 2.13 × 1011 s−1

Q8. The de-Broglie wavelength 𝜆𝑛 of the electron in
the 𝑛𝑡ℎ orbit of hydrogen atom is

1) 
Inversely proportional
to 𝑛 2)  Proportional to 𝑛2

3)  Proportional to 𝑛 4) 
Inversely proportional
to 𝑛2

Q9. If 𝐾1 and 𝐾2 are maximum kinetic energies of
photoelectrons emitted when lights of wavelength 𝜆1

and 𝜆2 respectively incident on a metallic surface. If
𝜆1 = 3𝜆2, then

1) 𝐾1 > ( 𝐾2

3
) 2) 𝐾1 < ( 𝐾2

3
)

3) 𝐾1 = 3𝐾2 4) 𝐾2 = 3𝐾1

Q10. In YDSE apparatus as shown in figure wavelength
of light used in 𝜆. The screen is moved away from the
source with a constant speed 𝑉 . Initial distance
between screen and plane of slits was 𝐷. Suppose 𝑃  is
the point where 5𝑡ℎ order maxima was lying at 𝑡 = 0,
then after how much time third-order maxima will lie at
this point 𝑃  on that screen?

1) 
2𝐷
𝑉

2) 
2𝐷
3𝑉

3) 
3𝐷
2𝑉

4) 
3𝐷
𝑉

Q11. Two slits are separated by a distance of 0.5 mm
and illuminated with light of wavelength 𝜆 = 6000𝐴. If
the screen is placed at 2.5 m from the slits. The
distance of the third bright fringe from the centre will
be

1)  1.5 mm 2)  3 mm

3)  6 mm 4)  9 mm

Q12. In young double slit experiment, the wavelength
of red light is 7800𝐴 and that of blue light is 5200𝐴.
The value of 𝑛 for which 𝑛𝑡ℎ bright band due to red
light coincides with (𝑛+ 1)𝑡ℎ bright band due to blue
light, is:

1)  1 2)  2

3)  3 4)  4

Q13. In Young's double-slit experiment, the intensity at
a point 𝑃  on the screen is half the maximum intensity
in the interference pattern. If the wavelength of light
used is 𝜆 and 𝑑 is the distance between the slits, the
angular separation between point 𝑃  and the center of
the screen is

1)  sin−1 ( 𝜆

𝑑
) 2)  sin−1 ( 𝜆

2𝑑
)

3)  sin−1 ( 𝜆

3𝑑
) 4)  sin−1 ( 𝜆

4𝑑
)



Q14. In the YDSE arrangement shown here, the
intensity on the screen due to slit-2 is four times that of
slit-1. If resultant intensity at the position of central
maxima 𝑂 is 𝐼, the resultant intensity at point 𝑃 , where
the phase difference between two waves coming from

two slits is cos−1 ( 1

4
) is

1) 
3𝐼
4

2) 
𝐼
2

3) 
2𝐼
3

4) 
𝐼
4

Q15. A ray of light is incident on a surface of glass slab
at an angle 45°. If the lateral shift produced per unit

thickness 
1
√
3

, then the angle of refraction produced

at the incident surface is
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2
) 2)  sin−1( 1−√ 2

3
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3
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Q16. A light beam of diameter 

√
3𝑅 is incident

symmetrically on a glass hemisphere of radius 𝑅 and
of refractive index 𝑛 =

√
3. The radius of the beam at

the base of the hemisphere is

1) 
𝑅
√
3

2) 
𝑅

2
√
3

3) 

√
3

2
𝑅 4) 

𝑅
2

Q17. A ray of sunlight enters a spherical water droplet
(𝑛 = 4/3) at an angle of incidence 53° measured with
respect to the normal to the surface. It is reflected
from the back surface of the droplet and re-enters into
the air. The angle between the incoming and outgoing
ray is [Take sin 53° = 0.8]

1) 15° 2) 34°

3) 138° 4) 30°

Q18. A thin plano-convex lens fits exactly into a plano-
concave lens with their plane surface parallel to each
other as shown in the figure.

The radius of curvature of the curved surface 𝑅 = 30

cm. The lens is made of a different material having

refractive index 𝜇1 =
3

2
 and 𝜇2 =

5

4
 as shown in the

figure. If the plane surface of the plano-convex lens is
silvered, then calculate the equivalent focal length of
this system in cm.

1)  60 2)  78

3)  90 4)  106

Q19. In a hypothetical fission reaction
92𝑋236 →56 𝑌 141 +36 𝑍 92 + 3𝑅 The identity of
emitted particles (𝑅) is

1)  Proton 2)  Electron

3)  Neutron 4) 𝛾-radiations

Q20. In normal adjustment, for a refracting telescope,
the distance between objective and eye piece is 30 cm.
The focal length of the objective, when the angular
magnification of the telescope is 2, will be .....cm

1)  20 2)  30

3)  10 4)  15

Q21. An electron in the ground state of the hydrogen
atom has the orbital radius of 5.3 × 10−11 m while that
for the electron in third excited state is 8.48 × 10−10

m. The ratio of the de Broglie wavelengths of electron
in the excited state to that in the ground state is
_______.



Q22. Two light beams fall on a transparent material
block at point 1 and 2 with angle 𝜃1 and 𝜃2,
respectively, as shown in figure. After refraction, the
beams intersect at point 3 which is exactly on the
interface at other end of the block. Given : the distance
between 1 and 2, 𝑑 = 4

√
3 cm and

𝜃1 = 𝜃2 = cos−1 ( 𝑛2

2𝑛1

), where refractive index of

the block 𝑛2 > refractive index of the outside medium
𝑛1, then the thickness of the block is ________ cm.

Q23. In a photoelectric experiment, a parallel beam of
monochromatic light with the power of 200 W is
incident on a perfectly absorbing cathode of work
function 6.25 eV. The frequency of light is just above
the threshold frequency so that the photoelectrons are
emitted with negligible kinetic energy. Assume that the
photoelectron emission efficiency is 100%. A potential
difference of 500 V is applied between the cathode and
the anode. All the emitted electrons are incident
normally on the anode and are absorbed. The anode
experiences a force 𝐹 = 𝑛× 10−4 N due to the
impact of the electrons. The value of 𝑛 is ________. Mass
of the electron 𝑚𝑒 = 9 × 10−31 kg and 1.0 eV =
1.6 × 10−19 J.

Q24. In YDSE a parallel beam of incident light consists
of two wavelengths 𝜆1 = 4000 Å and 𝜆2 = 5600 Å. The
minimum distance y on the screen, measured from the
central axis, where the bright fringe due to two

wavelengths coincide is 
𝑛𝜆1𝐷
𝑑

. Find 𝑛.

Q25. The mass defect in a particular reaction is 0.4 g.
The amount of energy liberated is 𝑛× 107 kWh, where
𝑛 = _______. (speed of light = 3 × 108 m/s)

Chemistry: Section B (Q26 to 50)

Q26. At temperature 𝑇 , compound 𝐴𝐵2(𝑔) dissociates

as 𝐴𝐵2(𝑔) ⇌ 𝐴𝐵(𝑔) +
1

2
𝐵2(𝑔) having degree of

dissociation 𝑥 (small compared to unity). The correct
expression for 𝑥 in terms of 𝐾𝑝 and 𝑝 is:

1) √𝐾𝑝 2)  3√ 2𝐾 2
𝑝

𝑝

3)  3√ 2𝐾𝑝

𝑝
4)  4√ 2𝐾𝑝

𝑝

Q27. Given below are two statements :
Statement I : A catalyst cannot alter the equilibrium
constant (𝐾𝑐) of the reaction, temperature remaining
constant.
Statement II : A homogenous catalyst can change the
equilibrium composition of a system, temperature
remaining constant.
In the light of the above statements, choose the correct
answer from the options given below

1)  Statement I is true but Statement II is false

2)  Statement I is false but Statement II is true

3)  Both Statement I and Statement II are true

4)  Both Statement I and Statement II are false

Q28. At −20°C and 1 atm pressure, a cylinder is filled
with equal number of 𝐻2, 𝐼2 and 𝐻𝐼 molecules for the
reaction 𝐻2(𝑔) + 𝐼2(𝑔)⇌ 2𝐻𝐼(𝑔), the 𝐾𝑝 for the
process is 𝑥× 10−1.
𝑥 = …

[Given : R=0.082 L atm K⁻¹ mol⁻¹]

1)  2 2)  1

3)  10 4)  0.01

Q29. Iodoform test can differentiate between
A) Methanol and Ethanol
B) 𝐶𝐻3𝐶𝑂𝑂𝐻 and 𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐻
C) Cyclohexene and cyclohexanone
D) Diethyl ether and Pentan-3-one
E) Anisole and acetone
Choose the correct answer from the options given
below:

1)  A, B & E only 2)  A & D only

3)  A & E only 4)  B, C & E only

Q30. The temperature at which the rate constants of
the given below two gaseous reactions become equal
is ........K.
𝑋 → 𝑌 , 𝑘1 = 106𝑒

−30000
𝑇

𝑃 → 𝑄, 𝑘2 = 104𝑒
−24000

𝑇

[Given : ln 10 = 2.303]

1)  1303 2)  1203

3)  1403 4)  1503



Q31. For the thermal decomposition of reactant
𝐴𝐵(𝑔), the following plot is constructed.

the half life of the reaction is '𝑥' min.
𝑥 = ……………min.

1)  20 2)  10

3)  30 4)  15

Q32. For the reaction 𝐴→ products.

The concentration of A at 10 minutes is
……⋯× 10−3 mol L−1. The reaction was started with
2.5 mol L−1 of A.

1)  2435 2)  2000

3)  3435 4)  4000

Q33. Reactant A convert to product D through the
given mechanism (with the net evolution of heat):
𝐴→ 𝐵 slow; Δ𝐻 = +𝑣𝑒
𝐵→ 𝐶 slow; Δ𝐻 = −𝑣𝑒
𝐶 → 𝐷 fast; Δ𝐻 = −𝑣𝑒
Which of the following represents the above reaction
mechanism?

1)  2) 

3)  4) 

Q34. The correct increasing order of spin-only
magnetic moment values of the complex ions
[𝑀𝑛𝐵𝑟4]2− (A), [𝐶𝑢(𝐻2𝑂)6]2+ (B), [𝑁𝑖(𝐶𝑁)4]

2− (C)
and [𝑁𝑖(𝐻2𝑂)6]2+ (D) is :

1) 𝐴 = 𝐵 < 𝐷 < 𝐶 2) 𝐶 = 𝐷 < 𝐵 < 𝐴

3) 𝐶 < 𝐵 < 𝐷 < 𝐴 4) 𝐴 = 𝐵 < 𝐶 < 𝐷

Q35. The correct statement among the following is:

1) 
[𝑁𝑖(𝐶𝑁)4]

2− and [𝑁𝑖𝐶𝑙4]2− are diamagnetic and

𝑁𝑖(𝐶𝑂)4 is paramagnetic.

2) 
𝑁𝑖(𝐶𝑂)4 is diamagnetic and [𝑁𝑖𝐶𝑙4]2− and

[𝑁𝑖(𝐶𝑁)4]
2− are paramagnetic.

3) 
𝑁𝑖(𝐶𝑂)4 and [𝑁𝑖𝐶𝑙4]2− are diamagnetic and

[𝑁𝑖(𝐶𝑁)4]
2− is paramagnetic.

4) 
𝑁𝑖(𝐶𝑂)4 and [𝑁𝑖(𝐶𝑁)4]

2− are diamagnetic and

[𝑁𝑖𝐶𝑙4]2− is paramagnetic.

Q36. Given below are two statements:
Statement I : Hybridisation, shape and spin only
magnetic moment of 𝐾3[𝐶𝑜(𝐶𝑂3)3] is 𝑠𝑝3𝑑2
octahedral and 4.9 BM respectively.
Statement II : Geometry, hybridisation and spin only
magnetic moment values (BM) of the ions
[𝑁𝑖(𝐶𝑁)4]

2−, [𝑀𝑛𝐵𝑟4]2− and [𝐶𝑜𝐹6]
3− respectively

are square planar, tetrahedral, octahedral; 𝑑𝑠𝑝2, 𝑠𝑝3,
𝑠𝑝3𝑑2 and 0, 5.9, 4.9.
In the light of the above statements, choose the correct
answer from the options given below.

1)  Both Statement I and Statement II are false

2)  Statement I is true but statement II is false

3)  Both Statement I and Statement II are true

4)  Statement I is false but Statement II is true.

Q37. Given below are two statements :
Statement I : Ethyl pent-4-yn-oate on reaction with
𝐶𝐻3𝑀𝑔𝐵𝑟 gives 3°-alcohol.
Statement II : In this reaction one mole of ethyl-pent-
4-yn-oate utilize two moles of 𝐶𝐻3𝑀𝑔𝐵𝑟.
In the light of the above statements, choose the most
appropriate answer from the options given below:

1)  Both Statement I and Statement II are false

2)  Statement I is true but statement II is false

3)  Both Statement I and Statement II are true

4)  Statement I is false but Statement II is true.

Q38. The number of isomers possible for
[𝑃𝑡(𝑒𝑛)(𝑁𝑂2)2] is :

1)  3 2)  1

3)  4 4)  2



Q39. The reactions which produce alcohol as the
product are :
A. 𝐶𝐻4 +𝑂2 →

B. 2𝐶𝐻3𝐶𝐻3 + 3𝑂2 →

C. (𝐶𝐻3)3𝐶𝐻 →

D. 2𝐶𝐻4 +𝑂2 →

E. 𝐶𝐻3 − 𝐶𝐻 = 𝐶𝐻 − 𝐶𝐻3 →

Choose the correct answer from the options given
below:

1)  B, D and E only 2)  A and D only

3)  A, C and E only 4)  C and D only

Q40. The major product of the following reaction is:

1)  2) 

3)  4) 

Q41. Identify A in the following reaction.

1)  2) 

3)  4) 

Q42. In the following sequence of reactions,
𝐶𝐻3𝐶𝐻2𝑂𝐻 → 𝐴 → 𝐵 → 𝐶 → 𝐷
the compound 'D' is

1)  butanal 2)  n-butyl alcohol

3)  n-propyl alcohol 4)  propanal

Q43. The product of the reaction given below is:

1)  2) 

3)  4) 

Q44. The structure of product C, formed by the 
following sequence of reactions is:

1)  2) 

3)  4) 

Q45. The structure of the starting compound P in the 
reaction given below is:

1)  2) 

3)  4) 

Q46. The half life of 65𝑍𝑛 is 245 days. After x days 75%
of original activity remained. The value of x in days is
............ (Given : log3 = 0.4771 and log 2 = 0.3010)

𝑀𝑜2𝑂3,Δ
←

(𝐶𝐻3𝐶𝑂𝑂)2𝑀𝑛,Δ
←

𝐾𝑀𝑛𝑂4
←

𝐶𝑢/523 K/100 atm
←

𝐾𝑀𝑛𝑂4/𝐻+

←

𝑃+𝐼2
←

𝑀𝑔/𝑒𝑡ℎ𝑒𝑟
←

𝐻𝐶𝐻𝑂
←

𝐻2𝑂
←



Q47. A hydroxy compound (X) with molar mass 122
𝑔𝑚𝑜𝑙−1 is acetylated with acetic anhydride, using a
large excess of the reagent ensuring complete
acetylation of all hydroxyl groups. The product
obtained has a molar mass of 290 𝑔𝑚𝑜𝑙−1. The
number of hydroxyl groups present in compound (X) is:

Q48. The number of species from the following that
are involved in 𝑠𝑝3𝑑2 hybridization is :
[𝐶𝑜(𝑁𝐻3)6]

3+,𝑆𝐹6, [𝐶𝑟𝐹6]
3−, [𝐶𝑜𝐹6]

3−,
[𝑀𝑛(𝐶𝑁)6]

3−,  and [𝑀𝑛𝐶𝑙6]3−

Q49. Sulphurous acid (𝐻2𝑆𝑂3) has 𝐾𝑎1 = 1.7 × 10−2

and 𝐾𝑎2 = 6.4 × 10−8. The pH of 0.588 M 𝐻2𝑆𝑂3 is
............

Q50. 25.0 mL of 0.050 M 𝐵𝑎(𝑁𝑂3)2 is mixed with 25.0
mL of 0.020 M NaF. 𝐾𝑠𝑝 of 𝐵𝑎𝐹2 is 0.5 × 10−6 at 298
K. The ratio of [𝐵𝑎2+][𝐹 −]2 and 𝐾𝑠𝑝 is ......... .

Mathematics: Section C (Q51 to 75)

Q51. Two cards are drawn from a well shuffled pack of
52 playing cards one by one. If
𝐴 : the event that the second card drawn is an ace and
𝐵 : the event that the first card drawn is an ace card.
then which of the following is true?

1) 
𝑃(𝐴) =

4

17
;𝑃(𝐵) =

1

13

2) 
𝑃(𝐴) =

1

13
;𝑃(𝐵) =

1

13

3) 
𝑃(𝐴) =

1

13
;𝑃(𝐵) =

1

17

4) 
𝑃(𝐴) =

16

221
;𝑃(𝐵)

=
4

51

Q52. The coordinates of a point on the line
𝑥− 1

2
=

𝑦+ 1

−3
= 𝑧 at a distance 4

√
14 from the

point (1,−1, 0) are-

1)  (9,−13, 4) 2) 
(8
√
14 + 1,−12

√
14

− 1, 4
√
14)

3)  (−7, 11,−4) 4) 
(−8
√
14 + 1, 12

√
14

− 1,−4
√
14)

Q53. If 𝑎 , 𝑏 , 𝑐 are different real numbers and
𝑎𝑖̂+ 𝑏𝑗+ 𝑐𝑘̂, 𝑏𝑖̂+ 𝑐𝑗+ 𝑎𝑘̂ & 𝑐𝑖̂+ 𝑎𝑗+ 𝑏𝑘̂ are position
vectors of three non-collinear points 𝐴, 𝐵 & 𝐶 then-

1)  centroid of triangle ABC is 
𝑎+ 𝑏+ 𝑐

3
(𝑖̂+ 𝑗+ 𝑘̂)

2)  𝑖̂+ 𝑗+ 𝑘̂ is equally inclined to the three vectors

3) 
perpendicular from the origin to the plane of triangle
ABC meet at centroid

4)  triangle ABC is an equilateral triangle.

Q54. Consider the homogenous system
𝑥− 𝑐𝑦− 𝑏𝑧 = 0

𝑐𝑥− 𝑦+ 𝑎𝑧 = 0

𝑏𝑥+ 𝑎𝑦− 𝑧 = 0

If this system has a non-trivial solution, then the value
of 𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑏𝑐 is

1)  0 2)  -1

3)  1 4)  2

Q55. Let 𝐴, 𝐵, 𝐶 be the angles of a Δ𝐴𝐵𝐶. What is
the value of the following determinant?

Δ =

1)  0 2)  2

3)  4 4)  8

Q56. Identify the statement (S) which is/ are incorrect?

1)  ⃗𝑎 × [ ⃗𝑎 × ( ⃗𝑎 × 𝑏⃗)] = ( ⃗𝑎 × 𝑏⃗)( ⃗𝑎2)

2) 
If ⃗𝑎, 𝑏⃗, ⃗𝑐  are non coplanar vectors and

⃗𝑣 ⋅ ⃗𝑎 = ⃗𝑣 ⋅ 𝑏⃗ = ⃗𝑣 ⋅ ⃗𝑐 = 0 then ⃗𝑣  must be null vector

3) 
If ⃗𝑎 and 𝑏⃗ lie on a plane normal to the plane containing

the vectors ⃗𝑐  and ⃗𝑑  then ( ⃗𝑎 × 𝑏⃗) × ( ⃗𝑐 × ⃗𝑑 ) = 0

4) 
If ⃗𝑎, 𝑏⃗, ⃗𝑐  and ⃗𝑎′, 𝑏⃗′, ⃗𝑐 ′ are reciprocal system of vectors

then ⃗𝑎 ⋅ ⃗𝑎′ + 𝑏⃗ ⋅ 𝑏⃗′ + ⃗𝑐 ⋅ ⃗𝑐 ′ = 3

Q57. The line 
𝑥+ 6

5
=

𝑦+ 10

3
=

𝑧+ 14

8
 is the

hypotenuse of an isosceles right angled triangle whose
opposite vertex is (7, 2, 4). Then which of the following
is not the side of the triangle?

1) 

𝑥− 7

2
=

𝑦− 2

−3
=

𝑧− 4

6

2) 

𝑥− 7

3
=

𝑦− 2

6
=

𝑧− 4

2

3) 

𝑥− 7

3
=

𝑦− 2

5
=

𝑧− 4

−1

4)  None of these

Q58. Let 6𝑥+ 4𝑦− 5𝑧 = 4,𝑥− 5𝑦+ 2𝑧 = 12 and
𝑥− 9

2
=

𝑦+ 4

−1 =
𝑧− 5

1
 be two lines then -∣𝑒𝑖2𝐴 𝑒−𝑖𝐶 𝑒−𝑖𝐵

𝑒−𝑖𝐶 𝑒−𝑖2𝐵 𝑒−𝑖𝐴

𝑒−𝑖𝐵 𝑒−𝑖𝐴 𝑒𝑖2𝐶 ∣



1)  the angle between them must be 
𝜋

3

2)  the angle between them must be cos−1
5

6

3)  the plane containing them must be 𝑥+ 𝑦+ 𝑧 = 0

4)  they are non-coplanar

Q59. If 𝑎, 𝑏 and 𝑐 are three numbers (not necessarily
different) chosen randomly and with replacement from
the set (1, 2, 3, 4, 5), the probability that (𝑎𝑏+ 𝑐) is
even, is

1) 
50

125
2) 

59

125

3) 
64

125
4) 

75

125

Q60. If all the alphabets of the word IITJEE are arranged
among themselves then the number of words (with or
without meaning) in which all vowels occur together is:

1)  120 2)  180

3)  36 4)  90

Q61. Let ⃗𝛼 = 3𝑖̂+ 𝑗 and ⃗𝛽 = 2𝑖̂− 𝑗+ 3𝑘̂. If
⃗𝛽 = ⃗𝛽 1 − ⃗𝛽 2, where ⃗𝛽 1 is parallel to ⃗𝛼 and ⃗𝛽 2 is

perpendicular to ⃗𝛼, then ⃗𝛽 1 × ⃗𝛽 2 is equal to:

1) −3𝑖̂+ 9𝑗+ 5𝑘̂ 2) 3𝑖̂− 9𝑗− 5𝑘̂

3) 
1

2
(−3𝑖̂+ 9𝑗+ 5𝑘̂) 4) 

1

2
(3𝑖̂− 9𝑗+ 5𝑘̂)

Q62. How many integral solution are there to
𝑥+ 𝑦+ 𝑧+ 𝑡 = 29 when 𝑥 ≥ 1, 𝑦 > 1, 𝑧 ≥ 3 and
𝑡 ≥ 0?

1)  2400 2)  2500

3)  2600 4)  2700

Q63. Let us define the power of a matrix 𝐴 as the
minimum 𝑚 ∈ ℤ+ such that 𝐴𝑚 = 𝐼. For two matrices
𝐴 and 𝐵, if 𝐴5 = 𝐼 and 𝐴𝐵𝐴−1 = 𝐵2, the power of
matrix 𝐵 is between

1)  20 and 24 2)  28 and 32

3)  36 and 40 4)  44 and 48

Q64. The coefficient of 𝑥101 in the expression
(5 + 𝑥)500 + 𝑥(5 + 𝑥)499 + 𝑥2(5 + 𝑥)498 +⋯+ 𝑥500,
𝑥 > 0, is

1)  501𝐶101(5)
399 2)  501𝐶101(5)

400

3)  501𝐶100(5)
400 4)  500𝐶101(5)

399

Q65. Let 𝑆 be set of all values of 𝜆, for which the
shortest distance between the lines
𝑥− 𝜆

0
=

𝑦− 3

4
=

𝑧+ 6

1
 and

𝑥+ 𝜆

3
=

𝑦

−4
=

𝑧− 6

0
 is 13. Then 8 ∣∑

𝜆∈𝑆
𝜆∣ is equal

to

1)  306 2)  308

3)  302 4)  304

Q66. If 𝐴 = [𝑎𝑖𝑗]4×4, such that 𝑎𝑖𝑗 = { ,

then { det(𝑎𝑑𝑗(𝑎𝑑𝑗𝐴))
7

} is (where {} represents

fractional part function)

1) 
1

7
2) 

2

7

3) 
3

7
4)  none of these

Q67. If 𝑎 is an integer lying in [−5, 30], then the
probability that the graph of
𝑦 = 𝑥2 + 2(𝑎+ 4)𝑥− 5𝑎+ 64 is strictly above the x-
axis is

1) 
1

6
2) 

7

36

3) 
2

9
4) 

3

5

Q68. If 𝐹(𝑥) =
⎡

⎣

⎤

⎦
 and

𝐺(𝑦) = ⎡

⎣

⎤

⎦
, then [𝐹(𝑥)𝐺(𝑦)]−1 is

equal to

1) 𝐹(−𝑥)𝐺(−𝑦) 2) 𝐺(−𝑦)𝐹(−𝑥)

3) 𝐹(𝑥−1)𝐺(𝑦−1) 4) 𝐺(𝑦−1)𝐹(𝑥−1)

Q69. If

𝑎𝑟 = cos
2𝑟𝜋
9

+ 𝑖 sin 2𝑟𝜋
9

, 𝑟 = 1, 2, 3,… , 𝑖 =
√
−1,

then the determinant

∣ ∣ is equal to

1) 𝑎9 2) 𝑎1𝑎9 − 𝑎3𝑎7

2, when 𝑖 = 𝑗
0, when 𝑖 ≠ 𝑗

⎢
cos𝑥 − sin𝑥 0

sin𝑥 cos𝑥 0

0 0 1

⎥⎢
cos 𝑦 0 sin 𝑦

0 1 0

− sin 𝑦 0 cos 𝑦

⎥
𝑎1 𝑎2 𝑎3
𝑎4 𝑎5 𝑎6
𝑎7 𝑎8 𝑎9



3) 𝑎5 4) 𝑎2𝑎6 − 𝑎4𝑎8

Q70. Find the sum

210𝐶0 +
22

2
10𝐶1 +

23

3
10𝐶2 +

24

4
10𝐶3 +⋯+

211

11
10𝐶10

1) 
311 − 1

11
2) 

211 − 1

11

3) 
311 + 1

11
4) 

211 + 1

11

Q71. The number of different paths of length- 12 units
which leads from A to B in the grid which do not pass
through M is ..........

Q72. Let the coefficient of 𝑥𝑟 in the expansion of
(𝑥+ 3)𝑛−1 + (𝑥+ 3)𝑛−2(𝑥+ 2) +

(𝑥+ 3)𝑛−3(𝑥+ 2)2+. . . . (𝑥+ 2)𝑛−1

be 𝛼𝑟. If 
𝑛

∑
𝑟=0

𝛼𝑟 = 𝛽𝑛 − 𝛾𝑛, 𝛽, 𝛾 ∈ 𝑁 , then the value

of 𝛽2 + 𝛾 2 equals ............

Q73. Find the rank of the word 'ANURADHA'......

Q74. Die A has 4 red and 2 white faces, whereas die B
has 2 red and 4 white faces. A coin is flipped once. If it
shows a head, the game continues by throwing die A; if
it shows tail, then die B is to be used. If the probability
that die A is used is 32/33 when it given that red turns
up every time in first n throws, then find the value of n.

Q75. If the line 𝑥 = 𝑦 = 𝑧 intersects the line
𝑥 sin𝐴+ 𝑦 sin𝐵+ 𝑧 sin𝐶 − 18 = 0 = 𝑥 sin 2𝐴+

𝑦 sin 2𝐵+ 𝑧 sin 2𝐶 − 9

, where A, B, C are the angles of a triangle ABC, then

80( sin
𝐴
2
sin

𝐵
2
sin

𝐶
2
) is equal to......



Answer Key

Physics:
Q. No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Answer 1 1 2 4 4 1 3 1 2 2 4 2 4 2 2 1 3 1 3 1 4 6 24 7 1

Chemistry:
Q. No 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

Answer 2 1 3 3 1 2 1 4 3 4 3 2 1 4 4 1 3 4 1 1 102 4 3 1 5

Mathematics:
Q. No 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Answer 2 3 4 3 3 3 3 1 3 3 3 3 2 1 1 1 3 2 2 1 524 25 1792 5 5


