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PHHYSICS 

1. (c) 

Energy liberated 

= 2 × 117 × 8.5 − 236 × 7.6 

= 1989 − 1793.6 

= 195.4 MeV ≈ 200 MeV 

2. (a) 

𝑋𝐶 =
1

2𝜋𝑣𝐶
⇒ 𝐶 =

1

2𝜋𝑣𝑋𝐶
=

1

2 × 𝜋 ×
400

𝜋 × 25
= 50 𝜇𝐹 

3. (a) 

𝐸 =  𝑅ℎ𝑐 [
1

𝑛1
2 −

1

𝑛2
2] 

 𝐸(4→3) =𝑅ℎ𝑐 [
1

32 −
1

42] 

                           =𝑅ℎ𝑐 [
7

 9 × 16
]= 0.05 𝑅ℎ𝑐 

𝐸(4→2) =𝑅ℎ𝑐 [
1

22 −
1

42] 

                          =𝑅ℎ𝑐 [
3

 16
]= 0.2 Rhc 

𝐸(2→1) =𝑅ℎ𝑐 [
1

(1)2 −
1

(2)2] 

                         =𝑅ℎ𝑐 [
3

 4
]= 0.75𝑅ℎ𝑐 

𝐸(1→3) =𝑅ℎ𝑐 [
1

(3)2 −
1

(1)2] 

                      = −
8

 9 
𝑅ℎ𝑐= −0.9 𝑅ℎ𝑐 

Thus, transition III gives most energy. Transition I represents the absorption of energy. 

 

4. (b) 

5. (b) 

Equation of wave y=0.2 sin (1.5x+60t) 

Comparing with standard equation  

y=A sin (kx+ωt) 

k=1.5,  ω=60 

∴   velocity of wave 𝑣 =
𝜔

𝑘
=

60

1.5
= 40𝑚𝑠−1 

Velocity of wave on a stretched string 

𝑣 = √
𝑇

𝑚
 

Where m-linear density 

T= tension in the string 

So,   𝑇 = 𝑣2𝑚 

= (40)2 × 3 × 10−4 = 0.48 

 

6. (c) 

𝑉𝑝𝑛 = constant 
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∴  𝑉𝑝𝑛 = (𝑉 +
∆𝑉

𝑉
) (1 + 𝑛

∆𝑝

𝑝
) 

1 = 1 +
∆𝑉

𝑉
+ 𝑛

∆𝑝

𝑝
+ 𝑛

∆𝑉

𝑉

∆𝑃

𝑝
 

Or    
∆𝑉

𝑉
= −𝑛

∆𝑝

𝑝
,     (neglecting the product) 

As 𝑘 =
−∆𝑝

∆𝑉/𝑉
=

𝑝

𝑛
 

7. (b) 

𝐵 =
μ0

4π

2𝑖𝐷

𝑟
=

μ0

4π
× 𝜀0

𝑑ϕ𝐸

𝑑𝑡
 

=
μ0

2π

2𝑖𝐷

𝑟
=

μ0

4π

2

𝑟
× 𝜀0

𝑑ϕ𝐸

𝑑𝑡
 

=
μ0𝜀0π𝑟2𝑑𝐸

2π𝑟𝑑𝑡
=

μ0𝜀0𝑟

2

𝑑𝐸

𝑑𝑡
 

 

8. (c) 

𝑟 =
𝑚𝑣

𝑞𝐵
⇒ 𝑟 ∝ 𝑣 

9. (a) 

 
Takingthe motion from 0 to 2 𝑠 

𝑢 = 0, 𝑎 = 3𝑚𝑠−2, 𝑡 = 2𝑠, 𝑣 =? 

𝑣 = 𝑢 + 𝑎𝑡 = 0 + 3 × 2 = 6𝑚𝑠−1 

Taking the motion from 2 𝑠 to 4 𝑠 

𝑣 = 6 + (−3)(2) = 0𝑚𝑠−1 

 

10. (a) 

In tangent galvanometer experiment the plane of the coil is first set in the magnetic meridian 

 

11. (a) 

12. (b) 

In the given graph 𝐶𝐷 represents liquid state 

 

13. (d) 

𝑇 = 2𝜋√
𝑙

𝑔
 . 𝑇 will decrease, If 𝑔 increases 

It is possible when rocket moves up with uniform acceleration 

 

14. (b) 

15. (b) 

The given circuit can be redrawn as 
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𝑖1

𝑖2
=

9

18
=

1

2
 

and 𝑖 = 𝑖1 + 𝑖2 

 

⇒
𝑖

𝑖1
= 1 +

𝑖2

𝑖1
= 1 + 2 = 3 

From 𝑃 = 𝑖2𝑅 ⇒
𝑃10Ω

𝑃18Ω
= (

𝑖

𝑖1
)

2
×

10

18
⇒ 𝑃10Ω = 10𝑊 

 

16. (c) 

𝑟𝑝 varies with 𝑖𝑝 according to relation 𝑟𝑝 ∝ 𝑟𝑝
−1/3

, 𝑖. 𝑒., when 𝑖𝑝 increases, 𝑟𝑝 decreases, hence graph 𝐶 represents the 

variation of 𝑟𝑝 

𝜇 doesn’t depend upon 𝑖𝑝, hence graph 𝐴 is correct 

 

17. (c) 

Acceleration 𝐴 = 𝜔2𝑦 ⇒ 𝜔 = √
𝐴

𝑦
= √

0.5

0.02
= 5 

Maximum velocity 𝑣max = 𝑎𝜔 = 0.1 × 5 = 0.5 

 

18. (b) 

Young’s modulus 𝑌 =
Stress

Strain
=

𝐹

𝐴

Strain
 

or𝑌
𝑚g

𝐴×strain
 

or  𝑚 =
𝑌×𝐴×strain

g
 

=
2 × 1011 × 10−3 × 10−6

10
= 60kg 

 

19. (c) 

𝐴 ≡ (−𝑎, 0,0)𝐵 ≡ (0, 𝑎, 0) 

Point charge is moved from 𝐴 to 𝐵 

 
𝑉𝐴 = 𝑉𝐵 = 0 

∴    𝑊 = 0 

 

20. (c) 

21. (8) 

10  

6  3  

18  
i 

i2 

i1 
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𝐼𝑚𝑎𝑥 =
𝜀

𝑅
=

5

12
𝐴(initially at𝑡 = 0) 

𝐼𝑚𝑖𝑛 =
𝜀

𝑅𝑒𝑝
= 𝜀 (

1

𝑟1
+

1

𝑟2
+

1

𝑅
)(finally in steady state) 

= 5 (
1

3
+

1

4
+

1

12
) =

10

3
𝐴 

𝐼𝑚𝑎𝑥

𝐼𝑚𝑖𝑛
= 8 

 

22. (3) 

 
Given 𝐸 = 𝑎𝑟 

When 𝑟 = 𝑅, 𝐸𝑅 = 𝑎𝑅 

∴   𝜙 = 𝐸𝑅(area)=𝛼𝑅4𝜋𝑅2 

By the Gauss’s theorem, the net electric flux is
1

𝜀0
 charge enclosed 

𝛼𝑅4𝜋𝑅2 =
1

𝜀0
𝑄enclosed 

∴     𝑄enclosed = (4𝜋𝜀0)𝛼𝑅3 

Given 𝑅 = 0.30m, 𝛼 = 100V/m2 

𝑄enclosed =
1

9 × 109
× 100 × (0.303) = 3 × 10−10C 

 

23. (4) 

Note : If net force applied by the rod is considered to be 2 N 

 

√𝑓2 + 𝐹2 = 2      (i) 

𝐹𝑅 − 𝑓′𝑅 = 2𝑚𝑅2
𝑎

𝑅
 

𝐹 − 𝑓′ = 2𝑚𝑎 = 1.2 

From Eqs. (i) and (ii), (1.2 + 𝑓′)2 + 𝑓′2 = 22 

2𝑓′2 + 2.4 𝑓′ + 1.44 = 4 

𝑓′2 + 1.2 𝑓′ + 0.72 − 2 = 0 

𝑓′2 + 1.2 𝑓′ − 1.28 = 0 
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𝑓′ =
−1.2 ± √1.44 + 4 × (1.28)

2
 

= 0.6 ± √0.36 + 1.28 = −0.6 ± √0.64 = 0.68 

From Eq. (ii), 𝐹 = 1.88 

𝑉 =
0.68

1.88
=

𝑃

10
⇒ 𝑃 = 3.16 ≈ 4 

Note: But if only normal reaction applied by the rod is considered to be 2 N 

II Law ⇒ 2 − 𝑓 = 2[0.3] ⇒ 𝑓 = 2 − 0.6 

𝑓 − 1.4 𝑁𝑥    (i) 

𝐴 = 𝑅𝛼 

⇒ 0.3 = 𝛼[0.5] 

⇒ 𝛼 =
3

5
rad/s     (ii) 

𝜏𝑐 = 𝐼𝑐𝛼 ⇒ 𝑓𝑅 − 2 𝜇𝑅 = 𝑚𝑅2𝛼 

𝑓 − 2𝜇 = 𝑚𝑅𝛼 

1.4 − 2𝜇 =
2

2
(

3

2
) 

1.4 − 0.6 = 2𝜇 

0.8 = 2𝜇 ⇒ 𝜇 = 0.4 =
𝑃

10
 

∴ 𝑃 = 4 

 

24. (1) 

Activity (−
𝑑𝑁

𝑑𝑡
) = 𝜆𝑁 = (

1

𝑡𝑚𝑒𝑎𝑛
) × 𝑁 

∴ 𝑁 = (−
𝑑𝑁

𝑑𝑡
) × 𝑡𝑚𝑒𝑎𝑛= Total number of atoms 

Mass of one radioactive substance 

=(number of atoms)×(mass of one atom) 

= (−
𝑑𝑁

𝑑𝑡
) (𝑡𝑚𝑒𝑎𝑛)(𝑚) 

Substituting the values, we get 

Total mass of radioactive substance 

=1 mg 

∴ Answer is 1. 

 

25. (5) 

As the velocity of the ball changes from �⃗�1 to �⃗�2, the change in velocity ∆�⃗� is given by 

|∆�⃗�| = √𝑣1
2 + 𝑣2

2 − 2𝑣1𝑣2 cos θ 

Where 𝑣1 = 30 m/s, 𝑣2 = 40 m/s and θ = 90°. Then, |∆�⃗�| = 5 m/s 

𝑎𝑎𝑣 =
|∆�⃗�|

∆𝑡
=

5

0.01
= 5 × 102m/s2 

 

26. Ans. 0004 

Sol.   
 

v 

 
P  
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VP = )–cos(V2VV 222 ++   

 VP = 2 Vsin 






 

2
 

Now VP = 
dt

ds
= 

dv

ds
. 

dt

dv
 

 VP =   
d

ds
= 

R

V
 

d

ds
 

  
R

V

d

ds
 = 2Vsin(/2)  

 ds = 2Rsin(/2) d 

 S = 2R 









 
2

0
2

sin d = 8R = 4m 

 

27. Sol.   

N = mg 

F 
2

L
 sin  = 

2

N 2

 cos  

 

28. Ans. 1 

Sol. 

 

x 

y 

Vy 

45º 

2

V  

2

V  

V 

 

0.5 = 
2

Vt
, t = 

V

5.02 
 

Vy = 
2

V
– t

m

qE
  

Vy = 
2

V
– 

V2

V2

, Vy = 0 

R = 
qB

mV
 = 

Bq2

mV
 

sin = 
R2

R
 = 

2

1
,  = 30º 

 

 
R 

R/2 

V/ 2  

 

 
Deviation = 45º + 30º = 75º clockwise. 

 

29. Sol. )R(
2

2

0





 

 

30. Ans. 0060 

Sol.  h = ut – 
2

1
gt2 
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or  gt2 – 2ut + 2h = 0 

t1t2 = 
g

h2
 and t1 + t2 = 

g

u2
= T 

  (t2 – t1)2 = (t1 + t2)2 – 4t1t2 

16 = 64 – 4 × 
g

h2
  h = 60 m  

 

CHEMISTRY 

1. (b) 

2. (c) 

Meq. of HNO3 = 1000 ×  2 = 2000 

∴
𝑤

63/3
×  1000 = 2000 

∴ 𝑤 = 42 g 

 

3. (c) 

Larger is the size of atom, lesser is the tendency for overlapping, lesser is bond energy. 

 

4. (d) 

5. (c) 

Except acetylene, all terminal alkynes have only one acidic H-atom. 

 

6. (b) 

As the distance between the atoms, increases, bond polarity increases 

 

7. (a) 

Usually across the first transition series, the negative values for standard electrode potential decrease except for 

Mn due to stable 𝑑5 –configuration. 

So, correct order : Mn > 𝐶𝑟 > 𝐹𝑒 > 𝐶𝑜 

 

8. (b) 

When equal number of cations or anions are missing from their lattice sites (to maintain electrical neutrality), then 

the defect is called Schottky defect. The defect is observed in highly ionic compounds which have cations and anions 

of similar size 𝑒. 𝑔.,NaCl, KCl etc.   

 

9. (d) 

wt. of 112 litre O2 =
32 × 112

22400
= 0.16 

 

10. (b) 

Li-Mg shows diagonal relationship due to this fact. 

11. (a) 

A gas is more soluble if (i) More are forces of attractions among molecules of gases, 

ii) More being the tendency of ionization in a solvent and  

iii) More is H-bonding . 
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12. (b) 

13. (a) 

Linseed oil is commonly used to prepare soap because of low cost. 

 

14. (c) 

∴      pH = 2 

∴ [H+] = 10−2 

[H+] = 𝑁. α 

10−2 = 0.1 × α 

α =
10−2

0.1
 

α = 0.1 

 

15. (d) 

In acid : H2O2 + 2H+ + 2𝑒 ⟶  2H2O (slow) 

In alkali :              H2O2 + 2𝑒 ⟶ 2OH−(fast) 

 

16. (d) 

Grignard reagent give nucleophilic addition (of 𝑅−) at +ve centre. 

 

17. (b) 

Xe in XeF4 has𝑠𝑝3𝑑2-hybridisation with two lone pair of electrons giving rise to square planar geometry.  

 

18. (c) 

Thiokol is a synthetic rubber. 

 

19. (a) 

Molecular formula of benzonitrileis C6H5CN. 

 
 

20. (c) 

PbO    +     2HCl ⟶ PbCl2 + H2O 

Eq. at 𝑡 = o
6.5×2

224

3.2

36.2
00 

                         =0.058     0.088           0            0 

Eq. after         0                 0.030       0.058    0.058 

reaction 

  Mole of PbCl2 formed =
0.058

2
= 0.02 
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21. (1) 

Rate= 𝑘[𝑎]𝑛 

Case I: 𝑟1 = 𝑘 [
𝑎

𝑉
]

𝑛
    …(i) 

Case II: 
𝑟1

2
= 𝑘 [

𝑎

2𝑉
]

𝑛
    …(ii) 

By equations (i) and (ii), 

(2)1 = (2)𝑛 

∴  𝑛 = 1 

22. (a) 

⬚92U238 + ⬚0𝑛1 → ⬚54Xe139 + ⬚38Sr94 + ⬚𝑍X𝐴 

Equating mass number on both sides 

235 + 1 = 139 + 94 + 𝐴 or 𝐴 = 3 

Equating atomic number on both sides 

92 + 0 = 54 + 38 + 𝑍 or 𝑍 = 0 

Hence, 𝑥 = 3 neutrons 

 

23. (2) 

24. (3) 

25. (9) 

26. Ans. 0020 

Sol. G = H – TS  S = 2 kJ/mol 

Additional work = G (310) – G (300)  = S (310 – 300) = 2 × 10 = 20 kJ/mol  

 

27. Ans. 3 

Sol.  %R.H = 100
C27atwaterofpressureVapour

waterofpressurevapourPartial



 

 Partial vapour pressure of water = 19
100

40
  

= 7.6 torr 

 No. of moles of water vapour in the room 

= 52
30008.0

1

1000760

5005005006.7

RT

PV
=







=  

Now using  CaO + H2O → Ca(OH)2 

wt. of CaO required = 
1000

5652
 = Kg 

= 2.912 Kg ~ 3 Kg 

 

28. Ans. 1 

Sol. Self Teacher 

 

29. Ans. 4  

Sol. Self Teacher 

 

30. Ans. 5 

Sol. Na2B4O7, 10 H2O exist as Na2 [B4O5(OH)4], 8H2O 

It contain 
 

HO B 

O 

B 

OH 

O 
O B OH 

B O 

OH 

O 

 

http://www.neetjeenotes.com/


www.neetjeenotes.com      CODE -03  JEE MAIN PRACTICE PAPER 2024-2025 

BY SWADHIN SIR 

MATHS 

1. (a) 

 Given,    [1 + (
𝑑𝑦

𝑑𝑥
)

2

]
5 2⁄

=
𝑑3𝑦

𝑑𝑥3 

⇒ (
𝑑3𝑦

𝑑𝑥3
)

2

= [1 + (
𝑑𝑦

𝑑𝑥
)

2

]

5

 

Here, order=3,  degree=2 

 

2. (c) 

We have, 

𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

⇒ 𝑓(𝑥)′ = lim
ℎ→0

𝑓(𝑥) + 𝑓(ℎ) − 𝑓(𝑥)

ℎ
 

⇒ 𝑓(𝑥)′ = lim
ℎ→0

𝑓(ℎ)

ℎ
 

⇒ 𝑓(𝑥)′ = lim
ℎ→0

ℎ 𝑔 (ℎ)

ℎ
lim
ℎ→0

𝑔(ℎ) = 𝑔(0)     [∵ 𝑔 is conti. at 𝑥 = 0] 

 

3. (a) 

We have, 

𝑚 = Slope of the tangent = −3 

So, the equation of the tangent is 

𝑦 = −3𝑥 + (
2

−3
) ⇒ 9𝑥 + 3𝑦 + 2 = 0 [Using ∶ 𝑦 = 𝑚𝑥 +

𝑎

𝑚
] 

 

4. (b) 

The given equation is 𝑥2 − 2𝑥 cos ϕ + 1 = 0. 

∴ 𝑥 =
2 cos ϕ ± √4 cos2 ϕ − 4

2
= cos ϕ ± 𝑖 sin ϕ 

Let 𝛼 = cos ϕ + 𝑖 sin ϕ, then 𝛽 = cos ϕ − 𝑖 sin ϕ 

∴  𝛼𝑛 + 𝛽𝑛 = (cos 𝑛ϕ + 𝑖 sin ϕ)𝑛 + (cos ϕ − 𝑖 sin ϕ)𝑛 

= 2 cos 𝑛ϕ 

and 𝛼𝑛𝛽𝑛 = (cos 𝑛ϕ + 𝑖 sin 𝑛ϕ)(cos  𝑛ϕ − 𝑖 sin 𝑛ϕ) 

= cos2 𝑛ϕ + sin2 𝑛ϕ = 1 

∴ Required equation is 𝑥2 − 2𝑥 cos 𝑛 ϕ + 1 = 0 

5. (a) 

Let 𝐴𝑀 be perpendicular from 𝐴 on 𝐵𝐶 such that 𝐴𝑀 = 𝑝. Then, 𝐵𝐶 = 4𝑝. Let 𝐴𝐵 = 𝑥 and 𝐴𝐶 = 𝑦 

Then, 

⇒ 𝑥2 + 𝑦2 = (4𝑝)2 

In ∆𝐴𝐵𝑀, we have 

𝑝2 + 𝐵𝑀2 = 𝑥2 

⇒ 𝑝2 + (49 − 𝑘)2 = 𝑥2, where 𝑘 = 𝐶𝑀    …(i) 
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In ∆𝐴𝐶𝑀, we have 

𝑝2 = 𝐶𝑀2 = 𝑦2 ⇒ 𝑝2 + 𝑘2 = 𝑦2    …(ii) 

Adding (i) and (ii), we get 

2𝑝2 + (4𝑝 − 𝑘)2 = 𝑥2 + 𝑦2 

⇒ 2𝑝2 + (4𝑝 − 𝑘)2 = (4𝑝)2[∵ 𝑥2 + 𝑦2 = (4𝑝)2] 

⇒ 𝑘 = 2𝑝 − √3𝑝 

⇒ 𝐵𝑀 = 𝐵𝐶 − 𝐶𝑀 ⇒ 𝐵𝑀 = 4𝑝 − (2𝑝 − √3𝑝) = 2𝑝 + √3𝑝 

∴ tan 𝐵 =
𝐴𝑀

𝐵𝑀
⇒ tan 𝐵 =

𝑝

(2 + √3)𝑝
= 2 − √3 ⇒ 𝐵 = 15° 

 

6. (b) 

7. (a) 

Given, 
3−|𝑥|

4−|𝑥|
≥ 0 

⇒   3 − |𝑥| ≤ 0 and 4 − |𝑥| < 0 

Or 3 − |𝑥| ≥ 0 and 4 − |𝑥| > 0 

⇒   |𝑥| ≥ 3 and |𝑥| > 4 

Or |𝑥| ≤ 3 and |𝑥| < 4 

⇒    |𝑥| > 4 or |𝑥| ≤ 3 

⇒ (−∞, −4) ∪ [−3, 3] ∪ (4, ∞) 

 

8. (c) 

Given that 𝑓(𝑥) = 𝑠𝑖𝑛 𝑥 − 𝑏𝑥 + 𝑐 

∴ 𝑓′(𝑥) = cos 𝑥 − 𝑏 

For decreasing, 𝑓′(𝑥) < 0, for all 𝑥 ∈ 𝑅. 

⇒ cos 𝑥 < 𝑏 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ 𝑅 ⇒ 𝑏 > 1. 

 

9. (c) 

∵ −
𝜋

2
≤ sin−1 𝑥 ≤

𝜋

2
, −

𝜋

2
≤ sin−1 𝑦 ≤

𝜋

2
 

And −
𝜋

2
≤ sin−1 𝓏 ≤

𝜋

2
 

Given that, sin−1 𝑥 + sin−1 𝑦 + sin−1 𝓏 =
3𝜋

2
 

Which is possible only when 

sin−1 𝑥 = sin−1 𝑦 = sin−1 𝓏 =
𝜋

2
 

Or 𝑥 = 𝑦 = 𝓏 = 1 

Put 𝑝 = 𝑞 = 1 

Then 𝑓(2) = 𝑓(1)𝑓(1) = 2 ∙ 2 = 4 
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And put 𝑝 = 1, 𝑞 = 2 

Then, 𝑓(3) = 𝑓(1)𝑓(2) = 2 ∙ 22 = 8 

∴ 𝑥𝑓(1) + 𝑦𝑓(2) + 𝓏 𝑓(3) −
𝑥 + 𝑦 + 𝓏

𝑥𝑓(1) + 𝑦𝑓(2) + 𝓏 𝑓(3)
 

= 1 + 1 + 1 −
3

1 + 1 + 1
 

= 3 − 1 = 2 

 

10. (b) 

Feasible region is 𝐴𝐵𝐶𝐷𝐸𝐴 and vertices of the feasible region are 𝐴(0, 1), 𝐵(1, 0), 𝐶(10, 0), 𝐷(2, 4) and 𝐸(0, 4) 

 
Thus, minimum value of objective function is at (0, 1) 

∴    𝑧 = 0 × 2 + 1 = 1 

 

11. (c) 

Given, cos α cos β cos γ =
2

9
 

and cos γ cos α =
4

9
 

Then, cos α =
2

3
, cos β =

1

3
 and cos γ =

2

3
 

∴ cos α + cos β + cos γ =
2

3
+

1

3
+

2

3
=

5

3
 

 

12. (d) 

We have, 

1

81𝑛
−

10

81𝑛
⬚2𝑛𝐶1 +

102

81𝑛
⬚2𝑛𝐶2 −

103

81𝑛
⬚2𝑛𝐶3 + ⋯ +

102𝑛

81𝑛
 

=
1

81𝑛
{⬚2𝑛𝐶0 − ⬚2𝑛𝐶1101 + ⬚2𝑛𝐶2102 − ⬚2𝑛𝐶3103 + ⋯ + ⬚2𝑛𝐶2𝑛102𝑛} 

=
1

81𝑛
(1 − 10)2𝑛 =

(−9)2𝑛

81𝑛
=

81𝑛

81𝑛
= 1 

 

13. (b) 

𝑦 = 𝑎𝑒𝑥 + 𝑏𝑒−𝑥 + 𝑐 

On differentiating w.r.t. 𝑥, we get 

𝑦′ = 𝑎𝑒𝑥 − 𝑏𝑒−𝑥 

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

𝑦′′ = 𝑎𝑒𝑥 + 𝑏𝑒−𝑥 

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

𝑦′′′ = 𝑎𝑒𝑥 − 𝑏𝑒−𝑥 = 𝑦′ 
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14. (c) 

Given, 𝐴 = [
4   2
3   4

]of order 𝑛 = 2 

∴ |adj(𝐴)| = |𝐴|2−1 = [
4  2
3  4

] = 10 

 

15. (d) 

Let  𝐼 = ∫
sin 𝑥

sin(𝑥−𝛼)
𝑑𝑥 

Put 𝑥 − 𝛼 = 𝑡   ⇒    𝑑𝑥 = 𝑑𝑡 

∴     𝐼 =
sin(𝛼 + 𝑡)

sin 𝑡
𝑑𝑡 

= ∫
sin 𝛼 cot 𝑡 + cos 𝛼 sin 𝑡

sin 𝑡
𝑑𝑡 

= sin 𝛼 ∫ cot 𝑡 𝑑𝑡 + cos 𝛼 ∫ 𝑑𝑡 

= sin 𝛼 log sin 𝑡 + + cos 𝛼 . 𝑡 + 𝑐1 

= sin 𝛼 log sin(𝑥 − 𝛼) + cos 𝛼 . (𝑥 − 𝛼) + 𝑐1 

= sin 𝛼 log sin(𝑥 − 𝛼) + 𝑥 cos 𝛼 + 𝑐 

[let 𝑐 = −𝛼 cos 𝛼 + 𝑐1] 

 

16. (b) 

Equation of line is
𝑥

𝑎
+

𝑦

𝑏
= 1  … (i) 

Let 𝑃 be the foot of perpendicular from the origin to the whose coordinate is (𝑥1, 𝑦1). 

 
Since, 𝑂𝑃 ⊥ 𝐴𝐵 

∴  Slope of 𝑂𝑃 × Slope of 𝐴𝐵 = −1 

⇒ (
𝑦1

𝑥1
) (

𝑏

−𝑎
) = −1, 

𝑏𝑦1 = 𝑎𝑥1   … (ii) 

Since, 𝑃 lies on the line 𝐴𝐵, then 
𝑥1

𝑎
+

𝑦1

𝑏
= 1  ⇒  𝑏𝑥1 + 𝑎𝑦1 = 𝑎𝑏   … (iii) 

From Eqs. (ii) and (iii), we get 

𝑥1 =
𝑎𝑏2

𝑎2 + 𝑏2
and 𝑦1 =

𝑎2𝑏

𝑎2 + 𝑏2
 

Now, 𝑥1
2 + 𝑦1

2 = (
𝑎𝑏2

𝑎2 + 𝑏2)

2

+ (
𝑎2𝑏

𝑎2 + 𝑏2)

2

 

⇒   𝑥1
2 + 𝑦1

2 =
𝑎2𝑏2(𝑎2 + 𝑏2)

(𝑎2 + 𝑏2)2
 

⇒   𝑥1
2 + 𝑦1

2 =
𝑎2𝑏2

(𝑎2 + 𝑏2)⬚
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=
1

1
𝑎2 +

1
𝑏2

 

But 
1

𝑎2 
+

1

𝑏2
=

1

𝑐2
 

∴  𝑥1
2 + 𝑦1

2 = 𝑐2 

Thus, the locus of 𝑃(𝑥1, 𝑦1) is 

𝑥2 + 𝑦2 = 𝑐2 

Which is the equation of circle. 

 

17. (b) 

We know that the mid point of diagonals lies on line 𝑦 = 2𝑥 + 𝑐, here mid point is (3, 2), hence 𝑐 = −4 

 

18. (d) 

19. (a) 

Probability that at least one shot hits the plane 

= 1 − 𝑃(none of the shot hits the plane) 

= 1 − 0.6 × 0.7 × 0.8 × 0.9 

= 1 − 0.3024 = 0.6976 

 

20. (b) 

Each digit can be placed in 2 ways. 

∴ Required number of ways = 210 

 

21. (0) 

∆= |

𝑥1 𝑦1 0
𝑥2 𝑦2 0
𝑥3 𝑦3 0

| |

𝑦1 𝑥1 0
𝑦2 𝑥2 0
𝑦3 𝑥3 0

| = 0.0 = 0 

 

22. (3) 

PLANIf a, b, c are any three vectors 

             Then|�⃗⃗� + �⃗� + 𝐜|2 ≥ 0 

⟹ |�⃗⃗⃗�|
2

+ |�⃗⃗⃗�|
2

+ |�⃗⃗�|
2

+ 𝟐(�⃗⃗⃗� ∙  �⃗⃗⃗� + �⃗⃗⃗� ∙  �⃗⃗�  + �⃗⃗� ∙ �⃗⃗⃗�) ≥ 0 

 ∴ �⃗⃗⃗� ∙ �⃗⃗⃗� + �⃗⃗⃗� ∙ �⃗⃗� + �⃗⃗� ∙ �⃗⃗⃗� ≥
−1

2
 (|�⃗⃗⃗�|

2
+ |�⃗⃗⃗�|

2
+ |�⃗⃗�|

2
) 

Given, |�⃗⃗� −  �⃗�|
2

+ |�⃗� −  �⃗⃗�|
2

+ |𝐜 −  �⃗⃗�|2 = 9 

⟹ |�⃗⃗⃗�|
2

+ |�⃗⃗⃗�|
2

− 2 �⃗⃗⃗� ∙ �⃗⃗⃗� + |�⃗⃗⃗�|
2

+ |�⃗⃗�|
2

− 2 �⃗⃗⃗� ∙  �⃗⃗� + |�⃗⃗�|
2

+ |�⃗⃗⃗�|
2
 

−𝐜 ∙ �⃗⃗� = 9  

⟹                    6 − 2 (�⃗⃗⃗� ∙ �⃗⃗⃗�  + �⃗⃗⃗� ∙ �⃗⃗� + �⃗⃗� ∙ �⃗⃗⃗�) = 9 [∴ |�⃗⃗⃗�| = |�⃗⃗⃗�| = |�⃗⃗�| = 1]  

⟹ �⃗⃗⃗� ∙ �⃗⃗⃗� + �⃗⃗⃗� ∙ �⃗⃗� + �⃗⃗� ∙ �⃗⃗⃗� =
3

2
                                                                   ...(i) 

Also,�⃗⃗� ∙ �⃗� + �⃗� ∙  𝐜 + 𝐜 ∙ �⃗⃗� ≥
−1

2
(|�⃗⃗�|2 + |�⃗�|

2
+ |𝐜|2) 

≥ −
3

2
...(ii) 

From Eqs. (i) and (ii),|�⃗⃗⃗� + �⃗⃗⃗� + �⃗⃗�| = 0 

as �⃗⃗� ∙  �⃗� + �⃗� ∙ 𝐜 +  𝐜 ∙ �⃗⃗� is minimum when |�⃗⃗� +  �⃗� + 𝐜| = 0 
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⟹                        �⃗⃗⃗� + �⃗⃗⃗� + �⃗⃗� = 0 

∴  |2 𝐚 + 5𝐛 + 5 𝐜| = |2 𝐚 + 5 (𝐛 + 𝐜)| = |2 𝐚 − 5 𝐚|=3 

 

23. (2) 

Let  𝑆 = ∑
𝑟+2

2𝑟+1.𝑟.(𝑟+1)
∞
𝑟=1  

= ∑
2(𝑟 + 1) − 𝑟

2𝑟+1. 𝑟. (𝑟 + 1)

∞

𝑟=1

 

= ∑
1

2𝑟+1
(

2

𝑟
−

1

𝑟 + 1
)

∞

𝑟=1

 

= ∑ (
1

2𝑟. 𝑟
−

1

2𝑟+1(𝑟 + 1)
)

∞

𝑟=1

 

= lim
𝑛→∞

[(
1

21. 1
−

1

22. 2
) + (

1

22. 2
−

1

23. 3
) + (

1

23. 3
−

1

24. 4
)] 

= +. . . + (
1

2𝑛. 𝑛
−

1

2𝑛+1. (𝑛 + 1)
) 

= lim
𝑛→∞

(
1

2
−

1

2𝑛+1. (𝑛 + 1)
) 

∴   𝑆 =
1

2
 

Hence,  𝑆−1 = 2 

 

24. (6) 

Let 𝑥2 = 4 cos2 𝜃 + sin2 𝜃 

Then (4 − 𝑥2) = 3 sin2 𝜃 and (𝑥2 − 1) = 3 cos2 𝜃 

∴ 𝑓(𝑥) = √3|sin 𝜃| + √3|cos 𝜃| 

⇒ 𝑦min = √3 and 

𝑦max = √3 (
1

√2
+

1

√2
) = √6 

Hence range of 𝑓(𝑥) is [√3, √6] 

Hence maximum value of (𝑓(𝑥))
2

is 6 

 

25. (2) 

PLAN lim
𝑥 → 0

sin 𝑥

𝑥
= 1 

Given, lim
𝑥 → 1

{
sin (𝑥 − 1) + 𝑎(1 − 𝑥)

(𝑥 − 1) + sin (𝑥−1)
}

(1 + √𝑥) (1 − √𝑥)

1 − √𝑥
=

1

4
 

lim
𝑥 → 0

{

sin (𝑥 − 1)
(𝑥 −  1)

 −  𝑎

1 + 
sin (𝑥 −  1)

(𝑥 −  1)

}

1 + √𝑥

=
1

4
 

⇒                              (
1 − 𝑎

2
)

𝟐
=

1

4
     ⇒      (𝑎 − 1)2 = 1 

⇒                                        𝑎 = 2 or 0 

Hence, the maximum value of 𝑎 is 2. 

 

26. Ans. 2 
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Sol. Area of ARP = ar BPQ = ar QRC 

 area of PQR = area ABC – 3ar ARP 

=  –3. 
2

1
AP. AR sin A 

 

1 

1 

A 

R 

k 

k 

P 

B Q C 1 k 
 

=  –
2

3
 

)1k(

kc

+
.

)1k(

b

+
sin A 

=  – 3 
2)1k(

k

+


= 

2

2

)1k(

)1kk(

+

+−
 

 {when  =
2

1
bc sin A}  

 
ABCar

PQRar




 = 

2

2

)1k(

1kk

+

+−
= 

3

1
 k = 2 

 

27. Ans. 0004 

Sol. log ax = 2 log (x + 1) 

 ax = (x + 1)2  x2 + (2 –a) x + 1 = 0 

Let x1 and x2 be roots 

x1 = 
2

a4a2a 2 −+−
 and  

x2 = 
2

a4a2a 2 −−−
 

For solution exists a2 –4a  0 

a  4, a  0 

For positive values a  4 

For a > 4, x1 and x2 are different 

For a = 4, x1 and x2 are same 

Hence a = 4. 

 

28. Ans. 1 

Sol. Self Teacher 

 

29. Ans. 2 

Sol. 
Asin

OB
 = 

º30sin

AB
  

 

A B 

30º 

O 

 

OB = 2AB sin A = 2 sin A 

OBmax = 2 
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30. Ans. 0026 

Sol. Let us take P(x) = a(x – 2)4 + b(x – 2)3  

+ c(x – 2)2 + d (x – 2) + e 

– 1 = P(2) = e 

0 = P'(2) = d 

2 = P''(2) = 2c  c = 1 

– 12 = P'''(2) = 6b  b = – 2 

24 = Piv (2) = 24a  a =1 

Thus P''(x) = 12 (x – 2)2 – 12(x – 2) + 2 

 P''(1) = 12 – 12(–1) + 2 = 26 
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