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1. Match the radiation listed in column-I with their uses listed in column-II correctly. 
 

 
 
A. 𝐴 − 𝑆,  𝐵 − 𝑃, 𝐶 − 𝑅, 𝐷 − 𝑄 
B. 𝐴 − 𝑅,  𝐵 − 𝑃, 𝐶 − 𝑄, 𝐷 − 𝑆 

C. 𝐴 − 𝑄,  𝐵 − 𝑃, 𝐶 − 𝑆, 𝐷 − 𝑅 

D. 𝐴 − 𝑅,  𝐵 − 𝑃, 𝐶 − 𝑆, 𝐷 − 𝑄 
 

Answer (B) 
 
Solution: 

 
UV rays are used for Lasik eye surgery. 
IR is used for physiotherapy.  
X-Rays are used for cancer treatment. 
And Microwaves are used for aircraft navigation. 

 
2. During an adiabatic process performed on a diatomic gas 725 𝐽 of work is done on the gas. The change in internal 

energy of the gas is equal to  
 
A. 495 𝐽 

B. 725 𝐽 
C. 225 𝐽 

D. 𝑍𝑒𝑟𝑜 
 

Answer (B) 
 
Solution: 

 
For adiabatic process, 𝑄 = 0 
So, 
Δ𝑈 + 𝑊 = 0 

Work done on gas will be negative 

Δ𝑈 − 725 = 0 ⇒ Δ𝑈 = 725 𝐽 

PHYSICS 



 

 

3. Two balls are projected with equal speed (40 𝑚/𝑠), one at an angle of 30° and other at 60° with horizontal. Find 
the ratio of maximum heights of both the balls. 
A. 1/4 

B. 3/1 

C. 1/3 
D. 4/1 

 
      Answer (C) 
 
      Solution: 
 

Maximum height of projectile can be given as: 
 

𝐻𝑚𝑎𝑥 =
𝑢2 sin2 𝜃

2𝑔
 

Ratio of Maximum heights for same velocity: 
 

𝑅𝑎𝑡𝑖𝑜 =
sin2 30°

sin2 60°
=

1

3
 

 

4. Find ionization energy of 2𝑛𝑑 excited state of 𝐿𝑖2+. It is given that ionization energy of ground state of hydrogen 
atom is 13.6 𝑒𝑉. 
 
A. 20.4 𝑒𝑉 
B. 27.2 𝑒𝑉 

C. 6.8 𝑒𝑉 

D. 13.6 𝑒𝑉 
 

Answer (D) 
 
Solution: 

 

For 𝐿𝑖+2 ion in 2𝑛𝑑 excited state, 𝑍 = 3 𝑎𝑛𝑑 𝑛 = 3. 
 

Ionisation energy can be calculated as: 
 

𝐸 = 13.6(3)2 [
1

32
− 0] = 13.6 𝑒𝑉 

 
5. A ball of mass 1 𝑘𝑔 is hanging from 1 𝑚 long inextensible string which can withstand maximum tension of 400 𝑁. 

Find the maximum speed 𝑢 that should be given to the ball.  
 

A. √390 𝑚/𝑠 

B. √410 𝑚/𝑠 

C. 20 𝑚/𝑠 

D. 22 𝑚/𝑠 

 
Answer (A) 
 
Solution: 

 
 

𝑇 = 𝑚𝑔 + 𝑚 (
𝑣2

𝑙
) 

400 = 10 + 𝑣2/1 

𝑣 = √390  𝑚/𝑠 

 
 
 
 



 

 

6. Match the physical quantities given in Column−I with the physical dimensions in column-II 
 

 
 
A. 𝐴 − 𝑆,  𝐵 − 𝑃, 𝐶 − 𝑅, 𝐷 − 𝑄 
B. 𝐴 − 𝑄,  𝐵 − 𝑃, 𝐶 − 𝑅, 𝐷 − 𝑆 

C. 𝐴 − 𝑃,  𝐵 − 𝑆, 𝐶 − 𝑅, 𝐷 − 𝑄 

D. 𝐴 − 𝑄,  𝐵 − 𝑃, 𝐶 − 𝑆, 𝐷 − 𝑅 
 
       Answer (B) 
 

Solution: 
 

[𝜏] = [𝑟][𝐹] = [𝐿][𝑀𝐿𝑇−2] = [𝑀𝐿2𝑇−2] 

[𝑆𝑡𝑟𝑒𝑠𝑠] =
[𝐹]

[𝐴]
=

[𝑀𝐿𝑇−2]

[𝐿2]
= [𝑀𝐿−1𝑇−2] 

[𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡] = [𝑃]/[𝑍] =
[𝑀𝐿−1𝑇−2]

[𝐿]
= [𝑀𝐿−2𝑇−2] 

[𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚] = [𝜏][𝑡] = [𝑀𝐿2𝑇−2][𝑇] = [𝑀𝐿2𝑇−1] 
 
 

7. A lens of refractive index 1.5 and focal length 15 𝑐𝑚 in air is submerged in water. Change in focal length of lens is 

(𝜇 = 4/3) 
 
A. 45 𝑐𝑚 
B. 60 𝑐𝑚 

C. 30 𝑐𝑚 

D. 10 𝑐𝑚 
 

Answer (A) 
 
Solution: 

 
When lens is placed in air, 

 

1

𝑓
= (

𝜇2

𝜇1

− 1) (
1

𝑅1

−
1

𝑅2

) 

1

15
= (

1.5

1
− 1) (

1

𝑅1

−
1

𝑅2

) … … . . (1) 

 

When submerged in water (𝜇 = 4/3) 

 

1

𝑓′
= (

1.5

4/3
− 1) (

1

𝑅1

−
1

𝑅2

) … … . . (2) 

 

Diving equation (1) and (2) 

 

𝑓′

15
= (

0.5 × 4

0.5
) ⇒ 𝑓′ = 60 𝑐𝑚 

 

Δ𝑓 = 𝑓′ − 𝑓 = 60 − 15 = 45 𝑐𝑚 

 



 

 

8. In a moving coil galvanometer, number of turns in the coil are increased to increase the current sensitivity by 
50%. Find percentage change in voltage sensitivity.  
 
A. −50 % 

B. 50 % 

C. No change 
D. 25% 

 
Answer (C) 
 
Solution: 

 
Current sensitivity: 
𝜃

𝐼
=

𝑛𝐴𝐵

𝐾
 

 

Voltage sensitivity =
𝑛𝑎𝐵

𝐾𝑅
 

 
As current sensitivity increases by 50% so, number of turns increases by 50 % 
 
Resistance increases by 50 % 
 
Therefore, voltage sensitivity remains constant. 
 

9. The equation of two simple harmonic motions are given by 

 𝑦1 = 10 sin (𝜔𝑡 +
𝜋

3
) and 𝑦2 = 5[sin(𝜔𝑡) + √3 cos(𝜔𝑡)].  The amplitude of resultant S. H. M. is 

 
A. 10 𝑚 
B. 20 𝑚 

C. 5 𝑚 

D. 15 𝑚 
 

Answer (B) 
 
Solution: 

 

𝑦1 = 10 sin (𝜔𝑡 +
𝜋

3
) 

𝑦2 = 5[sin(𝜔𝑡) + √3 cos(𝜔𝑡)] = 10 𝑠𝑖𝑛 (𝜔𝑡 +
𝜋

3
) 

Resultant of the SHM  

𝑦𝑟𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 = 𝑦1 + 𝑦2 

= 10 sin (𝜔𝑡 +
𝜋

3
) + 10 sin (𝜔𝑡 +

𝜋

3
) 

= 20 sin (𝜔𝑡 +
𝜋

3
) 

Amplitude = 20 𝑚 

 
10. A body has weight 𝑊 on the surface of earth. Find the weight at a height 9 𝑡𝑖𝑚𝑒𝑠 the radius of earth.  

 
A. 𝑊/100 
B. 𝑊/81 

C. 𝑊/64 

D. 𝑊/121 
 

Answer (A) 
 
Solution: 
 



 

 

𝑊 =
𝐺𝑀𝑒𝑚

𝑅𝑒
2

  … … … … … … . . (1) 

𝑊′ =
𝐺𝑀𝑒𝑚

(𝑅𝑒 + 9𝑅𝑒)2
… … … … . (2) 

 

From (1) and (2), 

𝑊′ =
𝑊

100
 

 
 

11. A wire is first coiled in 𝑛 circular turns and current 𝐼 is run through it. Now the same wire is coiled in 𝑁 circular 

turns and same current 𝐼 is run through it. If 𝐵1 and 𝐵2 are the magnetic field at centre of two coil respectively then 
𝐵1

𝐵2
 is equal to 

 

A. √
𝑛

𝑁
 

B. (
𝑛

𝑁
)

2

 

C. 
𝑛

𝑁
 

D. 
𝑛3

𝑁3 

 
 

Answer (B) 
 
Solution: 
 

Let the length of wire is 𝑙, 

Radius of the first coil 𝑅1 =
𝑙

2𝜋𝑛
 

Radius of the second coil 𝑅2 =
𝑙

2𝜋𝑁
 

𝐵1 =
𝜇0𝑛𝐼

2𝑅1

=
𝜇0𝑛𝐼

2𝑙
2𝜋𝑛

=
𝜇0𝜋𝑛2𝐼

𝑙
 

𝐵2 =
𝜇0𝑁𝐼

2𝑅2

=
𝜇0𝑁𝐼

2𝑙
2𝜋𝑁

=
𝜇0𝜋𝑁2𝐼

𝑙
 

𝐵1

𝐵2

= (
𝑛

𝑁
)

2

 

 

12. For a medium, it is given that: Young’s modulus = 3.2 × 1010 𝑁/𝑚2, Density = 8000 𝑘𝑔/𝑚3. Find the speed of 
sound in this medium. 
 
A. 1000 𝑚/𝑠 

B. 2000 𝑚/𝑠 

C. 500 𝑚/𝑠 
D. 4000 𝑚/𝑠 

 
Answer (B) 
 
Solution: 

 

𝑣𝑠 = √
𝑌

𝜌
 

    = √
3.2 × 1010

8000
 

    = 2000 𝑚/𝑠 



 

 

13. When current of 4 𝐴𝑚𝑝𝑒𝑟𝑒𝑠 is made to run through a resistance of 𝑅 𝑜ℎ𝑚𝑠 for 10 𝑠𝑒𝑐𝑜𝑛𝑑𝑠, it produces heat energy 
of 𝐻 𝑢𝑛𝑖𝑡𝑠. Now if 16 𝐴𝑚𝑝𝑒𝑟𝑒𝑠 of current is made to flow through same resistance for 10 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 then heat energy 
produced will be: 
 
A. 16 𝐻 
B. 4 𝐻 

C. 8 𝐻 

D. 2 𝐻 
 
 

Answer (A) 
 
Solution: 

 

𝐻 = 𝑖2𝑅𝑡 = 42 × 𝑅 × 10 = 160𝑅 

𝐻′ = 𝐼2𝑅𝑡 = 162 × 𝑅 × 10 = 2560𝑅 = 16𝐻 

 
14. Across an inductor of 5𝑚𝐻, an 𝐴𝐶 source with potential given as 268 sin(200𝜋𝑡)  volts is used. The value of 

inductive reactance provided by inductor is equal to 
 
A. 2𝜋 Ω 

B. 𝜋/2  Ω 

C. 20𝜋 Ω 
D. 𝜋 Ω 

 
Answer (D) 
 
Solution: 
 

𝜒𝐿 = 𝜔𝐿 = 200𝜋 × 5 × 10−3 = 𝜋 Ω 
 

15. In a series 𝑅𝐿𝐶 circuit, 𝑅 = 80 Ω,  XL = 100 Ω,  XC = 40 Ω. If the source voltage is 2500 cos(628𝑡)  𝑉𝑜𝑙𝑡𝑠, Find peak 

current (𝑖𝑛 𝐴𝑚𝑝𝑒𝑟𝑒𝑠) 
 

Answer (25) 
 
Solution: 

 

𝑍 = √𝑅2 + (𝑋𝐿 − 𝑋𝑐)2 

    = √802 + (100 − 40)2 

    = 100 Ω 

 

⇒ 𝐼0 =
𝑉0

𝑍
=

2500

100
 𝐴 = 25 𝐴 

 
 

16. A body moving horizontally has an initial speed of 20 𝑚/𝑠. Due to friction, body stops after 5 𝑠𝑒𝑐. If mass of body 

is 5 𝑘𝑔, coefficient of friction is 𝑥/5. Find 𝑥. (Take 𝑔 = 10 𝑚/𝑠2) 
 

Answer (0.4) 
 
Solution: 

𝑢 = 20𝑚/𝑠 

 𝑡 = 5 𝑠 

𝑓𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 = 𝜇𝑚𝑔 

𝑎 =
𝑓𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛

𝑚
= −𝜇𝑔 

𝑣 = 𝑢 + 𝑎𝑡 = 20 + (−𝜇𝑔)(5) 

0 = 20 − 50𝜇 

𝜇 = 0.4 

𝑓𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛  20 𝑚/𝑠 5 𝑘𝑔 



 

 

17. A ball was dropped from 20 𝑚 height from ground. Find the height (𝑖𝑛 𝑚) up to which it rises after the collision. 

(Use 𝑒 =
1

2
,  𝑔 = 10 𝑚/𝑠2) 

 
Answer (5) 
 
Solution: 

 

ℎ =
𝑣2

2𝑔
 

𝑣′ = 𝑒𝑣 

ℎ′ =
(𝑣′)2

2𝑔
=

𝑒2𝑣2

2𝑔
= 𝑒2ℎ = 0.52 × 20 =

20

4
= 5 𝑚 

ℎ′ = 5 𝑚 

 
 

18. Two discs of same mass, radii 𝑟1,  𝑟2, thickness 1 𝑚𝑚 and 0.5 𝑚𝑚, have densities in the ratio 3: 1. the ratio of their 

moment of inertia about diameter is 1: 𝑥. Find 𝑥.  
 

Answer (6) 
 
Solution: 

 
Mass of both disc is equal: 
 
So, 𝑀1 = 𝑀2 

𝜋𝑟1
2ℎ1𝜌1 = 𝜋𝑟2

2ℎ2𝜌2 

𝑟1
2 ×

ℎ1

ℎ2

×  
𝜌1

𝜌2

= 𝑟2
2 

⇒ 𝑟1
2 × 2 ×

𝜌1

𝜌2

= 𝑟2
2 

⇒
𝑟1

2

𝑟2
2 =

𝜌2

2𝜌1

=
1

6
        (∴

𝜌2

𝜌1

=
1

3
) 

 
Ratio of MOI: 
 
1
4

𝑀𝑟1
2

1
4

𝑀𝑟2
2

=
𝑟1

2

𝑟2
2 =

1

6
 

 
19. Two wavelengths 𝜆1 = 600 𝑛𝑚 and 𝜆2 = 800 𝑛𝑚 are used in a 𝑌𝐷𝑆𝐸 experiment. Their maxima coincide at certain 

locations on the screen. Find the minimum separation (𝑖𝑛 𝑚𝑚) between such a location and central maxima. It is 

given that 𝑑 = 0.35 𝑚𝑚 and 𝐷 = 7 𝑚. 
 

Answer (48) 
 
Solution: 

 

𝑛1 ×
𝜆1𝐷

𝑑
= 𝑛2 ×

𝜆2𝐷

𝑑
 

⇒ 6𝑛1 = 8𝑛2 

⇒ 𝑀𝑎𝑥𝑖𝑚𝑢𝑚, 𝑛1 = 4   𝑎𝑛𝑑 𝑛2 = 3  
 

So, first coincidence is the 4𝑡ℎ maxima of 𝜆 = 600 𝑛𝑚 with third maxima of wavelength 800 𝑛𝑚 

𝑀𝑖𝑛. 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 = 4 ×
600 𝑛𝑚 × 7 𝑚

0.35 𝑚𝑚
= 48 × 10−3 𝑚 ⇒ 𝑀𝑖𝑛. 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 = 48 𝑚𝑚 

 

20. A particle is in uniform circular motion with time period 4 𝑠 and radius √2 𝑚. Find the magnitude of displacement 
(𝑖𝑛 𝑚) is 3 𝑠. 

 
Answer (2) 



 

 

Solution:  
 

𝜃 =
3

4
× 2𝜋 =

3𝜋

2
 

⇒ |𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡| = √2 𝑅 = 2 𝑚  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
1. Which one of the following species is linear in shape?  

 

A. I3- 

B. I3+ 

C. ICl3 

D. ICl2+ 

 

      Answer (A)  

 

      Solution: 

             The shapes of the given species are 

               

 

2. For a given hydrocarbon, 11 moles of O2 is used and produces 4 moles of H2O. Then, the formula for hydrocarbon 
is: 

 

A. C11H8 

B. C9H8 

C. C11H16 

D. C6H14 

 

      Answer (B)  

 

      Solution: 

𝐶𝑥𝐻𝑦 +  (𝑥 +
𝑦

4
) 𝑂2 =  𝑥𝐶𝑂2 +  

𝑦

2
× (𝐻2𝑂) 

 
𝑦

2
=  4 

𝑦 = 8  

𝑥 +  
8

4
= 11 

𝑥 = 9 
Hence, hydrocarbon will be C9H8. 

CHEMISTRY 
 



 

 

3. Which of the following plays an important role in neuromuscular functions. 
 
A. Ca 

B. Mg 

C. Be 

D. Li 

 

      Answer (A)  

 

      Solution: 

Calcium plays an important role in neuromuscular functions. 
 

4. Which of the following compound contain maximum number of chlorine atoms? 
 

A. Chloropicrin  

B. Chloral  

C. Gammaxene   

D. Freon-12  
 

      Answer (C)  
 

      Solution: 

  

Compounds Number of chlorine atoms 

A. Chloropicrin 3 

B. Chloral 3 

C. Gammaxene 6 

D. Freon-12 2 

   

5. Decreasing order of Lewis acid character is: 

 

A. BF3 > BCl3 > BBr3 > BI3 

B. BI3 > BBr3 > BCl3 > BF3 

C. BF3 > BCl3 > BI3 > BBr3 

D. BI3 > BCl3 > BF3 > BBr3 

 

      Answer (B)  

 

      Solution: 

 Lewis acid charecter α Tendency to accept electrons 



 

 

And due to backbonding the peripheral atom donates electron to the central atom there by the tendency of the 
central atom to accept electron decreases. 

Thus lewis acid character is inversely proportional to extent of back bonding. 

Extent of back bonding 

 
𝑩𝑭𝟑

𝟐𝒑−𝟐𝒑
>

𝑩𝑪𝒍𝟑

𝟐𝒑−𝟑𝒑
>  

𝑩𝑩𝒓𝟑

𝟐𝒑−𝟒𝒑
>  

𝑩𝑰𝟑

𝟐𝒑−𝟓𝒑
 

 Hence the correct answer is option B. 

 

6. pH of acid rain is 5.6 Which of the following reaction is involved in acid rain. 

 

A. H2O + SO2 + O2 → H2SO4 

B. N2 + O2 + H2O → HNO3 

C. N2O + O2 + H2O → HNO3 

D. None of these 
 

      Answer (A)  
 

      Solution: 

The correct answer to this question is option (A). 

 
7. Which of the following metals of f-block have half-filled f-subshell? 

1. Samarium (Sm) 
2. Gadolinium (Gd) 
3. Europium (Eu) 
4. Terbium (Tb) 
[Atomic numbers : Sm = 62, Eu = 63, Gd = 64, Tb = 65] 

 

A. 1 and 2  

B. 2 and 3 

C. 3 and 4  

D. 1 and 3  
 

      Answer (B)  
 

      Solution: 

The valence shell electronic configuration of the given f-block metals are 

1. Sm: 4f66s2 

2. Gd: 4f75d16s2 

3. Eu: 4f76s2 

4. Tb: 4f96s2 

Therefore, Gd and Eu have half-filled f-subshell. 

 
8. If ionisation energy of H-atom is 13.6 eV. Find out ionisation energy of Li2+ ions. 

 

A. 54.4 eV 

B. 122.4 eV 

C. 13.6 eV 

D. 3.4 eV 

 

      Answer (B)  

 

      Solution: 



 

 

             I.E = 13.6 × z2 

     = 13.6 × (3)2 

     = 13.6 × 9 

     = 122.4 eV 

 
9. Which of the following compound is not a disinfectant? 

 

A. Chloroxylenol 

B. Bithionol 

C. Terpineol 

D. Peracetic acid 

 

      Answer (D)  

 

      Solution: 

             Chloroxylenol, bithionol, and terpineol are the disinfectants. 

 
10. A reaction follows 1st order kinetics with rate constant (k) = 20 min-1. Calculate the time required to reach the 

concentration to 1/32 times of initial concentration. 
 

A. 0.17325 𝑚𝑖𝑛 

B. 1.7325 𝑚𝑖𝑛 

C. 17.325𝑚𝑖𝑛 

D. 173.25 𝑚𝑖𝑛 

 

      Answer (A)  

 

      Solution: 

 𝑲 = 𝟐𝟎 𝒎𝒊𝒏− 

 𝒕𝟏

𝟐

=
𝟎.𝟔𝟗𝟑

𝑲
=

𝟎.𝟔𝟗𝟑

𝟐𝟎
𝒎𝒊𝒏 

 𝑪 =
𝑪𝒐

(𝑪)𝒏 =
𝑪𝒐

𝟑𝟐
 

 C = Concentration at time t 

 𝐶𝑜 = Initial concentration 

 n = no of half life’s 

   n = 5 

 𝑡 = 5 × 𝑡1

2

 

    = 5 ×
0.693

20
= 0.17325 𝑚𝑖𝑛 

 
11. If solubility of AgCl in aqueous solution is 1.434 x 10-3 M than find the value of [ -logKsp] where Ksp is the solubility 

product of AgCl 
 

A. 3.7 

B. 5.7 

C. 6.7 

D. 7.7 

 

      Answer (B)  



 

 

 

      Solution: 

             Solubility of AgCl in water = 1.434 × 10−3 𝑀 

 Solubility product (𝐾𝑠𝑝) of 𝐴𝑔𝐶𝑙 = (1.434 × 10−3)2 

 Therefore 𝐾𝑠𝑝 = 2 × 10−6 

 − log 𝐾𝑠𝑝 = −𝑙𝑜𝑔2 + 6 = 5.7 

 
12. Consider the following combination of n, l, and m values. 

(i) n=3; l=0; m=0 
(ii) n=4; l=0; m=0 
(iii) n=3; l=1; m=0 
(iv) n=3; l=2; m=0 
The correct order of energy of the corresponding orbitals for multielectron species 

 

A. (ii) > (i)> (iv)> (iii) 

B. (iv) > (ii) > (iii) > (i) 

C. (i) > (iii) > (iv) > (ii) 

D. (iv) > (iii) > (i) > (ii) 

 

      Answer (B)  

 

      Solution: 

 

 In case of multielectron species energy of electron corresponding to an orbital is α (n + l). 

 If the value of n + l comes out to be same then the one having higher value if n has more energy. 
(i) n=3; l=0; m=0 
Here, n + l = 3 + 0 = 3 
 

             (ii) n=4; l=0; m=0  
Here, n + l = 4 + 0 = 4 
 
(iii) n=3; l=1; m=0  
Here, n + l = 3 + 1 = 4 

 
(iv) n=3; l=2; m=0  
Here, n + l = 3 + 2 = 5 

 
From above we can say that (iv) has maximum energy and (i) has minimum energy. 
Among (ii) and (iii) since the value of (n + l) is same and (ii) has higher value of n therefore (ii) has more energy 
than (iii). 

 
13. Two metals are given:  

Metal – 1: Work function = 4.8 eV 
Metal – 2: Work function = 2.8 eV 
Photons of wavelength 350 nm are incident on both metals separately. Which metal will eject electrons at this 
wavelength?  

 

A. Metal-1 only 

B. Metal-2 only 

C. Both metal -1 and metal -2 

D. None of metal -1 and metal -2 

 

      Answer (B)  

 



 

 

      Solution: 

 Ephoton =
12400

3500
= 3.54 eV 

 𝑊𝑚𝑒𝑡𝑎𝑙−1 > 𝐸𝑝ℎ𝑜𝑡𝑜𝑛 > 𝑊𝑚𝑒𝑡𝑎𝑙−2  

 
Only metal 2 will emit photons 
 

14. A biomolecule gives the following observations 
(i) with Br2/H2O, it gives monocarboxylic acid 
(ii) with acetate, it gives tetraacetate 
(iii)  with HI/Red P, it gives isopentane 
The correct structure of biomolecule is: 
 

A.  

 

B.  
 

 

C.  

 

D.  
 

 

      Answer (D)  

 

      Solution: 

 

𝐵𝑟2/𝐻2𝑂 Is a mild oxidising agent, it converts the carbonyl group present as aldehyde to carboxylic acid group. 

This confirms the presence of -CHO group in the reactant. 

 

 

Acetylation of reactant with acetate is giving us tetraacetate this confirms the presence of 4 -OH groups in the 



 

 

reactant. 

 𝑅𝑒𝑑 𝑃/𝐻𝐼 behave as a strong reducing agent and is converting the reactant into isopentane which confirms the  
presence of 5 – carbons in the reactant with one methyl chain. 

Thus, from the above options the correct answer is option (D). 
 

15. Which of the following has more relative lowering in vapour pressure at the same temperature 
 

A. 0.1 M urea 

B. 0.1 M NaCl 

C. 0.1 M sucrose 

D. 0.1 M CaCl2 

 

      Answer (D)  

 

      Solution: 

             Relative lowering of vapor pressure is a colligative property and colligative property depends only on the  

 amount of solute. 

 
∆𝑃

𝑝𝑠𝑜𝑙𝑣𝑒𝑛𝑡
𝑂 = 𝑖𝜒𝑠𝑜𝑙𝑢𝑡𝑒 

 ∆P = Lowering of vapor pressure 

 psolvent
O = Pure state pressure of solvent 

 χsolute = Molefraction of solute 

 i = Van′t hoff factor 

 From above we can say that 
∆𝑃

𝑝𝑠𝑜𝑙𝑣𝑒𝑛𝑡
𝑂 𝛼 𝑖 

A. Urea → non electrolyte, therefore, i = 1 

B. NaCl → electrolyte, therefore, i = 2 

C. Sucrose → non electrolyte, therefore, i = 1 

D. CaCl2 → electrolyte, therefore, i = 3 

Hence the 𝐶𝑎𝐶𝑙2 solution will show maximum  

 relative lowering in vapor pressure. 

 
16. Assertion: First ionization energy of 4d series element is always greater than those of 3d series element. 

Reason: 4d series element has much more nuclear charge than those of 3d series element. 
 

A. Assertion is correct, but reason is incorrect. 

B. Assertion is incorrect, but reason is correct 

C. Assertion is correct and reason are correct. 

D. Assertion is incorrect and reason are incorrect. 

 

      Answer (B)  

 

      Solution: 

             The first ionization energy of 4d series elements is not always greater than those of 3d series elements. So 

assertion is incorrect. The reason is a correct statement because 4d series elements have much more nuclear 
charge than those of 3d series elements. 

 
17. What is the structural formula of compound C4H11N, which reacts with HNO2 and is optically active? 

 



 

 

A.  

 

B.  

 

C.  
 

 

D.  

 

      Answer (A)  

 

      Solution: 

              

 

18. Energy of a radiation given by 𝐸 =
ℎ𝑐

𝜆𝑎𝑏𝑠𝑜𝑟𝑏
 . If 𝐸 = 96

𝐾𝐽

𝑚𝑜𝑙𝑒
. Then find 𝜆𝑎𝑏𝑠𝑜𝑟𝑏 (𝑖𝑛 𝐴𝑜) 

 

A. 12471 𝐴𝑜 

B. 124.71 𝐴𝑜 

C. 1247.1 𝐴𝑜 

D. 1.2471 𝐴𝑜 

 

      Answer (A)  

 

      Solution: 

             
6.626×10−34×3×108×6.023×1023

96×103 = 𝜆 

 𝜆 = 1.2471 × 106𝑚 = 12471 𝐴𝑜  

 

 

 

 

 

. 



 

 

19. How many of the following compounds can give iodoform test? 
 

 

      Answer (4)  

 

      Solution: 

              

 will give Iodoform Test. 

 
20. For the given reaction 

 𝐶 + 𝑂2 → 𝐶𝑂2(𝑔) 

12 gm of C is reacted with 48 gm of 𝑂2 to give 𝐶𝑂2. If volume of 𝐶𝑂2 gas produced at STP is t litres. Find out 2t 
Given: Molar volume at STP = 22.4 Lit/mol 

 

      Answer (45)  

 

      Solution: 

               𝐶       +     𝑂2  →  𝐶𝑂2 

12gm     48gm 

1 mol      3/2 mol 

   

 

 Volume = t = 22.4 Lit 

 2t = 44.8 Lit ~ 45 Lit 

 



 

 

21. In non-stoichiometry compound M0.83O, M exists in 2 states +2 and +3 calculate the percentage of M2+ ion in the 
compound 
 

      Answer (59)  

 

      Solution: 

            Let 𝑀2+  is x 

 Let 𝑀3+  will be y  

 Therefore, x + y = 0.83 → Eq -1 

 Using charge balancing,  2𝑥 + 3𝑦 =  2 → Eq -2 

 From Eq – 1 and Eq – 2  

 𝑥 =  0.49 

 %𝑀2+  =
0.49

0.83
 𝑋100 =  59% 

 

22. The resistivity of 0.8 M solution of an electrolyte is 5𝑋10−3 𝛺 𝑐𝑚. If 𝜆𝑚  is 2.5 𝑋10𝑥 . Find x 
 

      Answer (5)  

 

      Solution: 

 ĸ =
103

5
 𝑆 𝑐𝑚−1 

𝜆𝑚 =  ĸ X
1000

m
=

103

5
𝑋1000

0.8
=

200𝑋 103

0.8
 

=
2𝑋105

0.8
= 2.5 𝑋105 

𝑥 = 5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 

1. Let �⃗� = 𝑖̂ + 2𝑗̂ − 3�̂� and �⃗⃗� = 𝑖̂ − 𝑗̂ + 3�̂� and 𝑐 = 𝑖̂ + 2𝑗̂ + 2�̂�. There is a vector �⃗⃗� such that �⃗⃗� × �⃗� = �⃗⃗� × 𝑐 and �⃗⃗� ⋅ �⃗� =
0. find 25|�⃗⃗�|2 
 
A. 560 

B. 
925

7
  

C. 446 
D. 330 

 
Answer (B) 
 
Solution: 
 

|�⃗⃗� × �⃗�|2 + |�⃗⃗� ⋅ �⃗�|2 = |�⃗⃗�|2|�⃗�|2  

|�⃗⃗� × 𝑐|
2

+ 0 = |�⃗⃗�|2 × 14  

�⃗⃗� × 𝑐 = |
𝑖̂ 𝑗̂ �̂�
1 −1 3
1 2 2

|  

�⃗⃗� × 𝑐 = 𝑖̂(−8) − 𝑗̂(−1) + �̂�(3)  

�⃗⃗� × 𝑐 = −8𝑖̂ + 𝑗̂ + 3�̂�  

|�⃗⃗� × 𝑐| = √74  

⇒ (√74)
2

= |�⃗⃗�|2 × 14  

⇒ 25|�⃗⃗�|2 =
74

14
× 25  

               =
925

7
   

2. The range of 𝑦 =
𝑥2+2𝑥+1

𝑥2+8𝑥+1
 in the domain of function is : 

A. (−∞, −
2

3
] ∪ [2, ∞) 

B. (−∞, 0] ∪ [
2

5
, ∞) 

C. (−∞, ∞) 

D. (−∞, −
2

5
] ∪ [1, ∞) 

 

Answer (B) 
 

Solution: 

 

𝑦 =
𝑥2+2𝑥+1

𝑥2+8𝑥+1
  

⇒ 𝑥2(𝑦 − 1) + 𝑥(8𝑦 − 2) + 𝑦 − 1 = 0,  𝑥 ∈ 𝑅  

If 𝑦 ≠ 1 

𝐷 ≥ 0  

⇒ 4(4𝑦 − 1)2 − 4(𝑦 − 1)(𝑦 − 1) ≥ 0  

⇒ (4𝑦 − 1)2 − (𝑦 − 1)2 ≥ 0  

⇒ (4𝑦 − 1 − (𝑦 − 1))(4𝑦 − 1 + (𝑦 − 1)) ≥ 0  

MATHEMATICS 



 

 

⇒ (3𝑦)(5𝑦 − 2) ≥ 0  

𝑦 ∈ (−∞, 0] ∪ [
2

5
, ∞) − {1}  

If 𝑦 = 1 

6𝑥 = 0 ⇒ 𝑥 = 0  

∴ 𝑦 ∈ (−∞, 0] ∪ [
2

5
, ∞)  

 

3. If 𝑎,  𝑏 ∈ 𝐼 and relation 𝑅1 is defined as 𝑎2 − 𝑏2 ∈ 𝐼 and relation 𝑅2 is defined as 2 +
𝑎

𝑏
> 0, then: 

 

A. 𝑅1 is symmetric but 𝑅2 is not 

B. 𝑅2 is symmetric but 𝑅1 is not 

C. 𝑅1 and 𝑅2 are both symmetric 

D. 𝑅1 and 𝑅2 are both transitive 

 
Answer (A) 
 
Solution: 
 

𝑅1 → 𝑎2 − 𝑏2 ∈ 𝐼  

As 𝑎,  𝑏 ∈ 𝑍 if 𝑎2 − 𝑏2 ∈ 𝑍 then 𝑏2 − 𝑎2 ∈ 𝑍 

Also 𝑎2 − 𝑏2 ∈ 𝑍 & 𝑏2 − 𝑐2 ∈ 𝑍 ⇒ 𝑎2 − 𝑐2 ∈ 𝑍 

∴ 𝑅1 is symmetric as well as transitive. 

𝑅2 → 2 +
𝑎

𝑏
> 0  

Let 𝑎 = −1 and 𝑏 = 10 

So, for (𝑎,  𝑏) ∈ 𝑅2 ⇒ 2 +
𝑎

𝑏
> 0 

Now, for (𝑏, 𝑎) ∈ 𝑅2 ⇒ 2 +
𝑏

𝑎
= 2 − 10 < 0 

2 +
𝑏

𝑎
∉ 𝑅2 ⇒ 𝑅2 is NOT symmetric. 

 

4. If ∫
𝑥𝑑𝑥

√𝑥2+𝑥+2
= 𝐴𝑓(𝑥) + 𝐵𝑔(𝑥) + 𝐶 where 𝐶 is constant of integration, then 𝐴 + 2𝐵 is equal to: 

 

A. 1 

B. 0 

C. −1 

D. −2 

 
Answer (B) 
 
Solution: 
  

Let 𝑥 = 𝛼(2𝑥 + 1) + 𝛽 

𝛼 =
1

2
,  𝛽 = −

1

2
  

∫
𝑥𝑑𝑥

√𝑥2+𝑥+2
=

1

2
∫

2𝑥+1

√𝑥2+𝑥+2
𝑑𝑥 −

1

2
∫

𝑑𝑥

√𝑥2+𝑥+2
  

=
1

2
× 2√𝑥2 + 𝑥 + 2 −

1

2
∫

1

√(𝑥+
1

2
)

2
+

7

4

𝑑𝑥 + 𝐶  

= √𝑥2 + 𝑥 + 2 −
1

2
ln |𝑥 +

1

2
+ √𝑥2 + 𝑥 + 2| + 𝐶  



 

 

𝐼 = 𝐴𝑓(𝑥) + 𝐵𝑔(𝑥) + 𝐶  

⇒ 𝐴 = 1,  𝐵 = −
1

2
  

∴ 𝐴 + 2𝐵 = 0  
 

5. lim
𝑥→∞

(√3𝑥2+1+√3𝑥2−1)
6

(𝑥+√𝑥2−1)
6

+(𝑥−√𝑥2−1)
6 is equal to: 

 

A. 27 

B. 
27

2
 

C. 18 

D. 6 

 
Answer (A) 
 
Solution: 

lim
𝑥→∞

(√3𝑥2+1+√3𝑥2−1)
6

(𝑥+√𝑥2−1)
6

+(𝑥−√𝑥2−1)
6 = lim

𝑥→∞

𝑥6(√3+
1

𝑥2+√3−
1

𝑥2)

6

𝑥6[(1+√1−
1

𝑥2)

6

+(1−√1−
1

𝑥2)

6

]

  

=
(√3+√3)

6

(1+√1)
6

+(1−√1)
6  

=
(2√3)

6

26   

= (√3)
6
  

= 27  
  

6. Foot of perpendicular from origin to a plane which cuts the coordinate axes at 𝐴, 𝐵, 𝐶 is (2,0,4). Volume of 

tetrahedron 𝑂𝐴𝐵𝐶 is 144 𝑚3. Which of the following point does not lie on plane?   
 
A. (2,2,4) 

B. (0,3,4) 

C. (1,1,5) 
D. (5,5,1) 

 
Answer (B) 
 
Solution: 

 
Equation of required plane : 

2(𝑥 − 2) + 𝑎(𝑦 − 𝑎) + 4(𝑧 − 4) = 0  

⇒ 2𝑥 + 𝑎𝑦 + 4𝑧 = 20 + 𝑎2  

𝐴 (10 +
𝑎2

2
, 0,0) ,  𝐵 (0,

20+𝑎2

𝑎
, 0) , 𝐶 (0,0,

20+𝑎2

4
)  

Volume of tetrahedron 
1

6
[�⃗� �⃗⃗� 𝑐] = 144  

⇒
1

6
(

20+𝑎2

2
) (

20+𝑎2

𝑎
) (

20+𝑎2

4
) = 144  

⇒ (20 + 𝑎2)3 = 144 × 48𝑎  

⇒ 𝑎 = 2  

∴ equation of plane  : 2𝑥 + 2𝑦 + 4𝑧 = 24 

⇒ 𝑥 + 𝑦 + 2𝑧 = 12  

(0,3,4) does not lie on the plane. 



 

 

7. If 𝑧 =
𝑖−1

sin
𝜋

6
+𝑖 cos

𝜋

6

 , then 𝑧 is: 

A. √2 (cos
𝜋

12
+ 𝑖 sin

𝜋

12
) 

B. 
1

√2
(cos

5𝜋

12
+ 𝑖 sin

5𝜋

12
) 

C. √2 (cos
5𝜋

12
+ 𝑖 sin

5𝜋

12
) 

D. 
1

√2
(cos

𝜋

12
+ 𝑖 sin

𝜋

12
) 

 
Answer (C) 
 
Solution: 

𝑧 =
𝑖−1

sin
𝜋

6
+𝑖 cos

𝜋

6

  

=
𝑖−1

1

2
+

𝑖√3

2

  

=
2(𝑖−1)

(1+𝑖√3)
×

(1−𝑖√3)

(1−𝑖√3)
  

=
1

2
(√3 − 1) +

𝑖

2
(√3 + 1)  

∴ 𝐴𝑟𝑔 (𝑧) = tan−1 (
√3+1

√3−1
) =

5𝜋

12
  

|𝑧| = √2   

𝑧 = √2 (cos
5𝜋

12
+ 𝑖 sin

5𝜋

12
)  

 

8. Given that 𝜃 ∈ [0,  2𝜋], the largest interval of values of 𝜃 which satisfy the inequation 

sin−1 sin 𝜃 − cos−1 sin 𝜃 ≥ 0 is: 

 

A. [
𝜋

4
,

3𝜋

4
]  

B. [
𝜋

4
,

𝜋

2
]  

C. [0,  𝜋] 

D. [
𝜋

2
,

5𝜋

4
]  

 
Answer (A) 
 
Solution: 

sin−1 sin 𝜃 − (
𝜋

2
− sin−1 sin 𝜃) ≥ 0  

⇒ sin−1 sin 𝜃 ≥
𝜋

4
  

⇒
1

√2
≤ sin 𝜃 ≤ 1  

⇒
𝜋

4
≤ 𝜃 ≤

3𝜋

4
  

9. If ((𝑝 ∧ 𝑞) ⇒ (𝑟 ∨ 𝑞)) ∧ ((𝑝 ∧ 𝑟) ⇒ 𝑞) is tautology, where 𝑟 ∈ {𝑝,  𝑞,  ~𝑝,  ~𝑞}, then the number of values of 𝑟 is 

 

A. 1 

B. 2 

C. 3 

D. 4 

 

Answer (B) 



 

 

Solution: 

          ((𝑝 ∧ 𝑞) ⇒ (𝑟 ∨ 𝑞)) ∧ ((𝑝 ∧ 𝑟) ⇒ 𝑞)  

          ⇒ ((~𝑝 ∨ ~𝑞) ∨ (𝑟 ∨ 𝑞)) ∧ (~𝑝 ∨ ~𝑟 ∨ 𝑞) 

⇒ (~𝑝 ∨ 𝑟 ∨ (𝑞 ∨ ~𝑞)) ∧ (~𝑝 ∨ ~𝑟 ∨ 𝑞)  

⇒ 𝑇 ∧ (~𝑝 ∨ ~𝑟 ∨ 𝑞)  

⇒ (~𝑝 ∨ ~𝑟 ∨ 𝑞)  

For the above statements to be tautology 

𝑟 can be ~𝑝 or 𝑞 

∴ Two values of 𝑟 is possible. 

 

10. If |�⃗�| = √31, 4|�⃗⃗�| = |𝑐| = 2, Given that 2(�⃗� × �⃗⃗�) = 3(𝑐 × �⃗�) and angle between �⃗⃗� and 𝑐 is 
2𝜋

3
 ,then find 

|�⃗⃗�×𝑐|

�⃗⃗�⋅�⃗⃗�
 

 

A. 3 

B. −√3 

C. 1 

D. −3 

Answer (B) 
 
Solution: 

2(�⃗� × �⃗⃗�) = 3(𝑐 × �⃗�) 

2(�⃗� × �⃗⃗�) − 3(𝑐 × �⃗�) = 0 

2(�⃗� × �⃗⃗�) + 3(�⃗� × 𝑐) = 0 

�⃗� × (2�⃗⃗� + 3𝑐) = 0 

⇒ �⃗� = 𝜆(2�⃗⃗� + 3𝑐) 

⇒ |�⃗�|2 = 𝜆2 (4|�⃗⃗�|
2

+ 9|𝑐|2 + 12�⃗⃗� ⋅ 𝑐) 

⇒ 31 = 31𝜆2 ⇒ 𝜆 = ±1 

⇒ �⃗� = ±(2�⃗⃗� + 3𝑐) 

|�⃗⃗� × 𝑐|
2

= |�⃗⃗�|
2

|𝑐|2 − (�⃗⃗� ⋅ 𝑐)
2
 

             =
1

4
× 4 − (1 × (−

1

2
))

2

 

|�⃗⃗� × 𝑐|
2

= 1 −
1

4
=

3

4
 

|�⃗⃗� × 𝑐| =
√3

2
 

|�⃗� × 𝑐|

�⃗� ⋅ �⃗⃗�
=

|(2�⃗⃗� + 3𝑐) × 𝑐|

(2�⃗⃗� + 3𝑐) ⋅ �⃗⃗�
 

|�⃗� × 𝑐|

�⃗� ⋅ �⃗⃗�
=

√3

1
2

+ 3 × 2 ×
1
2

× (−
1
2

)
 

⇒
|�⃗� × 𝑐|

�⃗� ⋅ �⃗⃗�
= −√3 

 



 

 

11. Number of 7 digit odd no’s formed using 7 digits 1,  2,  2,  2,  3,  3,  5 will be: 

 

A. 80 

B. 420 

C. 240 

D. 140 

Answer (C) 
 
Solution: 

 
Even number formed 
__  __  __  __  __  __ 2 

Number of ways =
6!

2!2!
= 180 

Total number of ways =
7!

3!2!
=

720×7

12
= 420 

Odd numbers = 420 − 180 
= 240  

 

12. The minimum value of the function 𝑓(𝑥) = |𝑥2 − 𝑥 + 1| + [𝑥2 − 𝑥 + 1] where [. ] denotes greatest integer 
function, is: 

 

A. 
3

4
 

B. 
5

4
 

C. 
1

4
  

D. 0 

 

Answer (A) 

 

Solution: 

𝑔(𝑥) = 𝑥2 − 𝑥 + 1  

= 𝑥2 − 2 ⋅ 𝑥 ⋅
1

2
+

1

4
−

1

4
+ 1   

= (𝑥 −
1

2
)

2

+
3

4
  

𝑔(𝑥) attains minimum value when 𝑥 =
1

2
 

So 𝑓(𝑥) is minimum when 𝑥 =
1

2
 

𝑓 (
1

2
) =

3

4
+ 0  

=
3

4
  

 

13. The foci and eccentricity of a hyperbola 
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1 are (±4,  0) and √3 respectively. Then the length of latus 

rectum of the hyperbola is: 

 

A. 8 

B. 
16

√3
 

C. 4 

D. 2√3 

 

Answer (B) 



 

 

Solution: 

𝑎𝑒 = 4  

⇒ 𝑎 =
4

√3
  

Length of LR=
2𝑏2

𝑎
 

=
2

𝑎
𝑎2(𝑒2 − 1)  

= 2𝑎(𝑒2 − 1)  

=
8

√3
(3 − 1)  

=
16

√3
  

 

14. If [𝛼 𝛽 𝛾] [
5 6 8
6 3 8

−1 3 0
] = [0 0 0] where (𝛼,  𝛽,  𝛾) be a point on 2𝑥 + 5𝑦 + 3𝑧 = 5, then 6𝛼 + 5𝛽 + 9𝛾 is equal to: 

 

A. 20 

B. 
20

3
 

C. 21 

D. 7 

 

Answer (B) 

 

Solution:  

5𝛼 + 6𝛽 − 𝛾 = 0  

6𝛼 + 3𝛽 + 3𝛾 = 0  

8𝛼 + 8𝛽 = 0  

⇒ 𝛼 = −𝛽 &  𝛽 = 𝛾  

Let 𝛼 = 𝑘,  𝛽 = −𝑘,  𝛾 = −𝑘   

(𝛼,  𝛽,  𝛾) lie on 2𝑥 + 5𝑦 + 3𝑧 = 5 

⇒ 2(𝑘) + 5(−𝑘) + 3(−𝑘) = 5  

⇒ 𝑘 = −
5

6
  

⇒ 𝛼 = −
5

6
,  𝛽 =

5

6
,  𝛾 =

5

6
  

∴ 6𝛼 + 5𝛽 + 9𝛾 = −5 +
25

6
+

45

6
 =

20

3
  

 

15. Coefficient of 𝑥−6 in expansion of (
4𝑥

5
−

5

2𝑥2)
9

 is: 

 

Answer (−5040) 

 

Solution: 

𝑇𝑟+1 = 𝐶𝑟 
9 (

4𝑥

5
)

9−𝑟

(−
5

2𝑥2)
𝑟

  

⇒ 𝑇𝑟+1 = 𝐶𝑟 
9 (

4

5
)

9−𝑟

(−
5

2
)

𝑟

𝑥9−𝑟−2𝑟  

For coefficient of 𝑥−6: 9 − 𝑟 − 2𝑟 = −6 

⇒ 𝑟 = 5  

∴ Coefficient of 𝑥−6 = 𝐶5 
9 (

4

5
)

4

(−
5

2
)

5

 



 

 

=
9!

5!4!
×

44

54 ×
(−5)5

25   

= −5040  

 

16. The value of sum 1 ⋅ 12 − 2 ⋅ 32 + 3 ⋅ 52 − 4 ⋅ 72 + ⋯ + 15 ⋅ (29)2 is ______. 

 
Answer (𝟔𝟗𝟓𝟐) 
 
Solution: 
 

𝑆 = 1 ⋅ 12 − 2 ⋅ 32 + 3 ⋅ 52 − 4 ⋅ 72 + ⋯ + 15 ⋅ (29)2  

𝑆 = 1 ⋅ 12 + 2 ⋅ 32 + 3 ⋅ 52 + 4 ⋅ 72 + ⋯ + 15 ⋅ (29)2 − 2(2 ⋅ 32 + 4 ⋅ 72 + ⋯ + 14 ⋅ (27)2)  

𝑆 = ∑ 𝑛(2𝑛 − 1)215
𝑛=1 − 2 ∑ (2𝑛)(4𝑛 − 1)27

𝑛=1   

= ∑ (4𝑛3 − 4𝑛2 + 𝑛)15
𝑛=1 − 4 ∑ (16𝑛3 − 8𝑛2 + 𝑛) 7

𝑛=1   

= [4 × (
15×16

2
)

2

− 4 ×
(15)(16)(31)

6
+

15×(16)

2
] − [64 × (

7×8

2
)

2

− 32 ×
7(8)(15)

6
+ 4 ×

7(8)

2
]  

= (4(14400) − 4(1240) + 120) −  (64(28)2 − 140(32) + 112)  
= 52760 − 45808 = 6952  
 
 

17. Let 𝐴 = [
𝑎 𝑏
𝑐 𝑑

] be a 2 × 2 matrix such that 𝑎,  𝑏,  𝑐,  𝑑 ∈ {0,  1,  2,  3,  4}. The number of matrices 𝐴 such that sum of 

elements of 𝐴 is a prime number lying between 2 and 13 is __________. 
 

Answer (204)  
 

Solution:   
 
        As given 𝑎 + 𝑏 + 𝑐 + 𝑑 = 3 or 5 or 7 or 11 
        If 𝑎 + 𝑏 + 𝑐 + 𝑑 = 3 

        𝑥3 coefficient in  (1 + 𝑥 + 𝑥2 + ⋯ + 𝑥4)4 

  𝑥3 coefficient in  (1 − 𝑥5)4(1 − 𝑥)−4 

         =  4+3−1𝐶3 =  6𝐶3 = 20     [∵ 𝑥𝑟 coefficient in  (1 − 𝑥)−𝑛 =  𝑛+𝑟−1𝐶𝑟] 
         If 𝑎 + 𝑏 + 𝑐 + 𝑑 = 5 

         𝑥5 coefficient in  (1 − 𝑥5)4(1 − 𝑥)−4 = (1 − 4𝑥5 + ⋯ )(1 − 𝑥)−4          =  4+5−1𝐶5 −  44+0−1𝐶0 =  8𝐶5 − 4 = 52 
         If 𝑎 + 𝑏 + 𝑐 + 𝑑 = 7 

         𝑥7 coefficient in  (1 − 4𝑥5)4(1 − 𝑥)−4 = (1 − 4𝑥5 + ⋯ )(1 − 𝑥)−4 

=   4+7−1𝐶7 − 4 ⋅  4+2−1𝐶2 =  10𝐶7 − 4 ⋅  5𝐶2 = 80 
         If 𝑎 + 𝑏 + 𝑐 + 𝑑 = 11 

         𝑥11 coefficient in  in  (1 − 𝑥5)4(1 − 𝑥)−4 = (1 − 4𝑥5 + 6𝑥10)(1 − 𝑥)−4 
          

          =  4+11−1𝐶11 − 4 ⋅  4+6−1𝐶6 + 6 ⋅  4+1−1𝐶1 

         =   14𝐶11 − 4 ⋅  9𝐶6 + 6 ⋅ 4 = 364 − 336 + 24 = 52 
        Total matrices = 20 + 52 + 80 + 52 = 204 
 
 

18. If 
𝑃𝑛−1 

2𝑛+1

𝑃𝑛 
2𝑛−1 =

11

21
, then 𝑛2 + 𝑛 + 15 equals ______. 

 
 Answer (45)  

 
        Solution:   
 

  
𝑃𝑛−1 

2𝑛+1

𝑃𝑛 
2𝑛−1 =

11

21
 

⇒
(2𝑛+1)!(𝑛−1)!

(𝑛+2)!(2𝑛−1)!
=

11

21
  

⇒
(2𝑛+1)(2𝑛)

(𝑛+2)(𝑛+1)𝑛
=

11

21
  

⇒
2(2𝑛+1)

(𝑛+1)(𝑛+2)
=

11

21
  

⇒ 84𝑛 + 42 = 11𝑛2 + 33𝑛 + 22  



 

 

⇒ 11𝑛2 − 51𝑛 − 20 = 0  

⇒ 11𝑛2 − 55𝑛 + 4𝑛 − 20 = 0  
⇒ (11𝑛 + 4)(𝑛 − 5) = 0  

⇒ 𝑛 = 5 or 𝑛 = −
4

11
 (not possible)  

⇒ 𝑛 = 5  

⇒ 𝑛2 + 𝑛 + 15 = 25 + 5 + 15 = 45  
 

 

19. ∫
𝑥

√𝑥+𝛼−√𝑥
𝑑𝑥

𝛼

0
=

16+20√2

15
 then 𝛼 is equal to _________. 

 
Answer (𝟐) 
 
Solution: 

∫
𝑥

√𝑥+𝛼−√𝑥
𝑑𝑥

𝛼

0
=  ∫

1

𝛼
[(𝑥 + 𝛼)

3

2 − 𝛼(𝑥 + 𝑥)
1

2 + 𝑥
3

2] 𝑑𝑥
𝛼

0
  

=
1

𝛼
[

2

5
(𝑥 + 𝛼)

5

2 − 𝛼
2

3
(𝑥 + 𝛼)

3

2 +
2

5
𝑥

5

2]
0

𝛼

  

=
1

𝛼
[

2

5
⋅ (2𝛼)

5

2 −
2𝛼

3
(2𝛼)

3

2 +
2

5
𝛼

5

2 −
2

5
𝛼

5

2 +
2

3
𝛼

5

2]  

=
1

𝛼
(

2
7
2𝛼

5
2

5
−

2
5
2𝛼

5
2

3
+

2

3
𝛼

5

2)  

= 𝛼
3

2 (
2

7
2

5
−

2
5
2

3
+

2

3
)  

=
𝛼

3
2

15
(3 ⋅ 2

7

2 − 5 ⋅ 2
5

2 + 10)  

=
𝛼

3
2

15
(24√2 − 20√2 + 10)  

=
𝛼

3
2

15
(4√2 + 10) =

16+20√2

15
  

⇒ 𝛼 = 2  
 
 
 

 
 


