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JEE MAINS SAMPLE PAPER PHYSICS 

SOLUTIONS AND ANSWR KEY 

1. a 2. b 3. a 4. b 5. a 6. a 7. a 8. c 9. c 10. b

11. a 12. a 13. a 14. b 15. b 16. a 17. a 18. c 19. a 20. d

21. a 22. a 23. b 24. c 25. a 26. c 27. b 28. d 29. d 30. a

1. Let F αP
a
V

b
T

c ⇒ [F] = [P]
a
[V]

b 
[T]

c

[F] = [ML−ଵT−ଶ]ୟ[LT−ଵ]ୠ[T]ୡ[MLT−ଶ] = [MୟL−ୟ+ୠT−ଶୟ−ୠ+ୡ]
Comparing, a = 1,

– a + b = 1 ⇒ b = 2

– 2a – b + c = – 2 ⇒ – 2 – 2 + c = – 2 ⇒ c = 2

[F] = [P
1
V

2
T

2
]

2. u⃗  = (� ̂+ 2j)̂ ms−ଵ ⇒ u୶ = 1  v୷ = 2⇒tanθ =
୴౯୳౮ = 2

Range; R = 
ଶ୴౮୴౯୥

= 
ଶሺଵሻሺଶሻଵ଴

= 
ଶହm 

Trajectory, 

y = x tan θ ቀͳ − ୶ୖቁ
y = 2x ቀͳ − ହ୶ଶ ቁ
y = 2x – 5x

2

3. Vang =
୘୭୲ୟ୪ ୢ୧ୱ୮୪ୟୡୣ୫ୣ୬୲୘୭୲ୟ୪ ୲୧୫ୣ

V = 
ୢౚమVభ+ ౚమVమ

After some rearranging we get ⇒ ଶV = 
ଵVభ + 

ଵVమ
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4. For the system a =
୊ଶ୫

For the second block 

T = ma 

= m× ୊ଶ୫
   = 

୊ଶ
5. F =

୫୴౜ −୫୴౟୲ Ͳ.ͳሺͲሻ − Ͳ.ͳሺͳͲሻͲ.ͳ
= –10N magnitude wise F = 10N

6. U1 =
ଵଶ kxଵଶ

 = 
ଵଶ (240)× ሺͳͲ × ͳͲ−ଶሻଶ

 = 0.12 J 

U1 = 
ଵଶ kxଵଶ

 = 
ଵଶ (240)× ሺͳͲ × ͳͲ−ଶሻଶ

 = 0.12 J 

U1 – U2 = 0

7.The  radius is rn and the velocity is vn.The de-broglie wavelength isrn౞୫୴n =
୫୴n୰n୦

But mvnrn = 
୬୦ଶπ

Therefore, 

rn౞୫୴n =
୬ଶπ
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8. f = 30 cm

    R0 = 10 c 

ଵ୤ = (n – 1) ቀ ଵୖభ − ଵୖమቁ
ଵଷ଴ = (n – 1) ( ଵ∞− ቀ ଵ−ଵ଴ቁ)⇒ n – 1 = 

ଵଷ⇒ n =
ସଷ=1.33 

9. E୩ = 
ଵଶ mu

2
 

At the highest point of the trajectory, 

U = mg H 

=mg× ୳మ ୱ୧୬మ θଶ୥
=
ଵଶmv

2
 sin

2θ
=E୩sin

2θ
10. Initial energy E1 = (1) (–80) + 1(640) = 560 cal

Let the final state be completely liquid state (water) E୤ = mct

     = (2) (1)t ⇒ 2t = 560⇒ t = 280°C. Water cannot exist at 280°C. Thus all steam has not condensed. The final

temperature is thus 100°C.

11. The following is the reflection diagram.

��→=
ଵଶ (�̂ + √͵j)̂

tanθ =

√యమభమ =√͵
⇒ θ = 60°

i = 30° 



Byju’s Classes| 6.5 lakh + likes on .    IŶdia’s ŵost liked EducatioŶal CoŵpaŶy  | Contact: 9900012400

12. For every α particle emission neutrons and protons both decrease by two and for every positron

emission proton number decreases by 1.

Initial neutron number: A – Z

Initial proton number: Z ZXఽ ଷα→ Z − ͸Xఽ−భమ ଶୡ୲→ Z − ͶXఽ−భమ
Number of neutrons is A – 12 – (Z – 4) = A – Z – 8

Number of protons is Z – 4

13. 

The forces acting at the lower most point are, 

` 

Where ; v = R w  k୧ + U୧ + W୒େ = k୤ + U୤
O + mg R + O = 

ଵଶ × ଵଶ m R
2× ቀ୴ୖቁଶ + O

mg R = 
ଷସ mv

2⇒ v
2
 = 
ସ୥ ୖଷ

N = mg + 
୫୴మୖ

= mg + 
୫ୖ × ସଷ g R 

 = 
଻ଷ mg  
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14. The acceleration is ;a =
୯୉୫

Aslo, v = u + at 

v = 0 + 
୯୉୫  t 

v = 
୯୉୫  t 

The kinetic energy is 

k = 
ଵଶ mv

2
 

 = 
ଵଶ ×m ቀ୯୉୲୫ ቁଶ

=
୯మ୉మ୲మଶ୫

15. Motorcyclist listens to two apparent frequencies police car:

f1 = f01ቀଷଷ଴+୴ଷଷ଴ ቁ
=165ቀଷଷ଴+୴ଷଷ଴ ቁ
=ቀଷଷ଴+୴ଶ ቁ

Since no beats are present, 

f1 = f2 ଷଷ଴−୴ଶ  = 
ଷଷ଴+୴ଶ⇒ v = 22 ms−ଵ

16. Since the voltage across the resistor is 40V, we have

20i = 40 ⇒ i = 2A

Applying KVL to the loop 

– 40 – 10R – 20 + 100 = 0⇒ R = 4Ω
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17. The intensity at a point on the screen where the path difference is ∆x is given byI = I଴ cos
2ቀπ஛ × ∆xቁI = I଴ cos
2ቀπ஛ × ஛଺ቁ⇒ IIͲ = 

ଷସ
18. The emf induced in the element is ,

d∈ = B dx v

∫ d∈ = B w

͵l∫ʹl xdx 

∈ = 
ହ୆ w ୪మଶ

19. The initial angular velocity is
	
w

0
= 300× πଷ଴

= 10 rad s−ଵ
We have, 

	
w

2
= w

0

2
+2a q

O = (10π)
2
 – 2α (25×2π)⇒ α = π

Also, 

t = I α
t =

ଵ଴π × π
 = 10 Nm 

20. Using the expression for the reactances, we haveX୐ = 2πfL

= 2× π ×50× ଶ଴଴π × ͳͲ−ଷ
= 20 Ω
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Xେ =
ଵଶπ୤େ=

	

10
3

2 ´ p ´
50

p

= 10 Ω
R = 10 Ω
We have tan ϕ = 

XL−Xిୖ
= 
ଶ଴−ଵ଴ଵ଴

= 1 ⇒ ϕ = 
πସ

21. R =
୫V୯୆  = 

୮୯୆
Since p remains the same for both Rୣ− = 

୮ୣా Rp = 
୮ୣా

׵ Rୣ− = R୮
22. 

ChaiŶ has a ŵass ͚ŵ͛ aŶd leŶgth ͚l͛. Let a maximum length x of the chain project over the table. The

length of the chain on the table is 	L - x  . Then the pulling force due to the length x should be balanced 

by the limiting friction acting to the left. ୫୪ xg = Ɋ୫୪ (l – x) g

 x = 
ஜ ୖଵ+ஜ

= 
଴.ଶହ୪ଵ.ଶହ

= 0.2l 

Therefore, it is 20%. 
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23. For the open tubef଴ = 
୴ଶ୪

For the closed tube f଴ଵ =
୴ସቀ lమቁ = f଴

24. At P, 
		
B

1
= 0

		
B

3
= 0

  B2 =
ஜబ୧ସୖ  = 

ஜబπ୧ସπୖ
25. A and B are axial points|V୅| = |V୆| = 

୩୮୰మ  cos 0° 

 = 
୩୮୰మ  

C and D are equatorial points. Thus, 

VC = VD = 
୩୮୰మ  cos 90° 

= 0 

26. ϕ = 
πଷ
Vrms= 

ଵ଴଴√ଶ
irms= 

ଵ଴଴√ଶ
Pavg = Vrmsirms cos ϕ
 = 
ଵ଴଴√ଶ × ଵ଴଴√ଶ × ଵଶ

= 2500 W 

27. ϕ = 8t
2
 – 4t + 1

We have ∈ = – 
ୢϕୢ୲
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= – 16t + 4∈lt = 0.1s = – 1.6 + 4

= 2.4 V 

i = 
∈ୖ

 = 
ଶ.ସଵ଴

 = 0.24 A 

28. Using dimensional analysis, we have[୐ୖ] = [T] ⇒ [୐ୖ] = [T−ଵ]
[RC] = [T] ⇒ [ ଵୖେ] = [T−ଵ]
[ ଵ√୐େ] = [T−ଵ]
Only [RCL] ≠ [T−ଵ]

29. We can write the following truth table from the graph

A B C 

0 0 0 

1 1 1 

0 1 0 

1 0 0 

This truth table belongs to the AND gate 

30. 15 years is three half lives

Thus, N = 
୒బଶయ  = 

୒బ଼
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CHEMISTRY 

SOLUTION AND ANSWER KEY 

31.b 32. d 33.c 34.c 35.b 36.d 37.b 38.c 39.b 40.d

41.a 42.c 43.c 44.b 45.b 46.c 47.c 48.a 49.d 50.d

51.d 52.d 53.c 54.c 55.b 56.c 57.c 58.d 59.c 60.c

31. (b)

Sol: Conceptual

32. (d)

Sol: CaC2 + 2H2O → C2H2 + Ca(OH)2

or   64g --------------  26g

  64kg ------------   26kg 

C2H2 + H2→ C2H4

  26kg -------  28kg 64 ׵kg of CaC2 gives 28kg of ethylene or polyethylene

33. (c)

Sol: EWG increases reactivity towards nucleophilic substitution, EDG decreases reactivity towards

nucleophilic substitution.

34. (c)

Sol: C2H5OH + SOCl2
  ୮୷୰୧ୢ୧୬ୣ  → C2H5Cl + SO2 + HCl

 (A) (B) 

C2H5OH + Na → C2H5ONa + 1/2 H2

      (X)  (C) 

C2H5Cl + NaOC2H5→ C2H5 – O – C2H5 + NaCl

(B) (C)

35. (b)

36. (d)

Sol:

CH3 – CH = N – OH σ8, ϭπ, ϯlp.

37. (b)

Sol:Acidity  α - I effect

38. (c)

Sol: I (CH3 COO)2Ca
  ∆  → CH3COCH3

(A)
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     II CH3COOH 
  ୌ୍  →      Red P  C2H6

     (B) 

    III 2CH3COOH 
୔ర୓భబ→ (CH3CO)2O

  (C) 

39. (b)

Sol:

40. Ans: (d)

Sol: Rate = K [ ଶܱܰହ]
2.4 × ͳͲ−ହ = ͵ × ͳͲ−ହ × [ ଶܱܰହ][ ଶܱܰହ] =  ଶ.ସ × ଵ଴−ఱଷ × ଵ଴−ఱ = Ͳ.ͺ ݈݉݋/�

41. Ans: (a)

Sol: d = 
√ଷଶ ܽ ⟹ ܽ = ଶ√ଷ  ݀ =  ଶଵ.଻ଷଶ  × ͵͸ͷ.ͻ = Ͷʹʹ.ͷ ݉݌

For bcc, Z  = 2 ∫ =  � ×��య × ே� × ଵ଴−యబ = ଶ ×ଶଷሺସଶଶ.ହሻయ × ሺ଺.଴ଶ×ଵ଴మయሻ × ଵ଴−యబ 
= 1.51 g/ܿ݉ଷ

42. (c)

Sol:∆H = ∆u +∆Ŷ ‘T
∆H = 30Kcal

3H2o → ϯH2o

(l) (v)

∆n = 3-0 = 3⇒ ϯϬ = ∆ U + ϯ×Ϯ×5ϬϬ×ϭϬ-3 ∆U= 27Kcal

43.Ans: (c)

Sol: ݎܤଶ + ʹ݁− ଶݎܤሻ݊݋݅ݐܿݑ݀݁ݎሺ  ⊝ݎܤʹ ⟶   ⟶ ݎܤ  ଷܱ⊝ + ͳͲ݁−ݏ  ሺܱ݊݋݅ݐܽ݀݅ݔሻ�ݐݓ.ݍ =  ெଶ + ெଵ଴
44. (b)

Sol:KAgcl=KAgcl solution  —Kୌమ୭
  = 1.86×10

-6
 -   6×10

-8
 = 1.8 ×10

-6
 ohm

-1
 cm

-1 
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ᴧ0
Agcl=

୏×ଵ଴଴଴ୱ
 s = 

୏×ଵ଴଴଴ᴧఽౝౙlబ  = 
ଵ.଼଺×ଵ଴−ల×ଵ଴଴଴ ଵଷ଻.ଶ  = 1.31×10

-5
M 

45. (b)

Sol:

46. (c)

Sol:Ionisation energy = -(energy of the 1
st

 orbit)

Energy of 1
st

 orbit of Li
+2

 = -13.6×9  (Z for Li
+2

 =3)

      = -122.4ev 

Ionisation energy of Li
+2

 = -(-122.4) = 122.4ev 

47.(C)   

Sol:Ka= Ka1× Ka2 = 1×10
-5

× 5×10
-10   

=  5×10
-15 

48.(a) 

Sol:
୔భୢభ୘భ = ୔మୢమ୘మ

49.(d) 

Sol: [ܰ݅ሺܰܥሻସ]ଶ− is with ݀݌ݏଶ hybridization and � = Ͳ[ܰ݅ሺܰܥሻସ]is with ݌ݏଷ hybridization and � = Ͳ BM[CuሺNHଷሻସ]ଶ+is with ݀݌ݏଶ hybridization with � = 1.732 BM[ܲ݀ሺܫܥሻସ]ଶ− is with ݀݌ݏଶ hybridization with � = 0 BM

50.Ans(d)

Sol:   boiling point of ܰܪଷ > ଷ due intermolecular hydrogen bondingܪܲ

51. Ans(d)

Sol:   Acidic nature of hydrides increases from HଶO to HଶTe
52. Ans(d)

Sol:  conceptual

53. Ans(c)

Sol: it is an application of micro cosmic salt

54. Ans:(c)

Sol:  Conceptual

55. Ans(b)

Sol: acidic nature of oxides increases in a period from left to right

56. Ans(c)

Sol:Dichromate salts react with hydrogen peroxide in acid medium and gives blue colour

57. Ans (c)

Sol. 50,000
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58. Ans (d)

Sol: Since it is obtained by condensation polymensation of only one type of monomer i.e., capvolactam.

59. Ans (c)

Sol: Conceptual

60. Ans (c)

Sol: Oxides of sulphur and nitrogen with dust and smoke combine with condensed water vapors

andforms smog.

MATHEMATICS 

SOLUTION AND ANSWER KEY 

61. b 62. c 63. b 64. c 65. b 66. a 67. d 68. a 69. c 70. a

71. b 72. d 73. d 74. a 75. b 76. a 77. c 78. c 79. c 80. a

81. c 82. d 83. d 84. b 85. a 86. b 87. a 88. d 89. c 90. c

61. Sol: (b)

M = ቀa, ୟଶቁ , N = ቀୟଶ  , aቁ
Area ∆OMN =

ଵଶ | Ͳ Ͳ ͳܽ ܽ⁄ʹ ͳܽ⁄ʹ ܽ ͳ| = 
ଷୟమ଼ ,  Area of square = a

2

Ratio is a  ׵
2
 :
ଷୟమ଼ ⇒ 8 : 3

62. Sol: (c)

The line 5x – 2y + 6 = 0 cuts y-axis at Q(0, 3). Clearly PQ is the length of the tangent drawn from Q on

the circle  

x
2
 + y

2
 + 6x + 6y = 2 ⇒ PQ = √Ͳ + ͻ + ͸ × Ͳ + ͸ × ͵ − ʹ = 5

63. Sol: (b)

Equation of tangent of slope m is y = mx + 
ଵ୫  which passes through (1, 4) ⇒ m

2
 – 4m + 1 = 0

tanθ =  |୫భ− ୫మଵ+୫భ୫మ|⇒tanθ =  
√ሺ୫భ+ ୫మሻమ − ସ୫భ୫మଵ+୫భ୫మ ⇒tanθ =

√ଵ଺ − ସଶ θ = 60°׵͵√  =
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64. Sol: (c)

Sum of 100 items = 49 × 100 = 4900 

Sum of items = 60 + 70 + 80 = 210 

Sum of items replaced = 40 + 20 + 50 = 110 ׵  New sum = 4900 – 110 + 210 = 5000׵  Correct mean =  
ହ଴଴଴ଵ଴଴  = 50

65. Sol: (b)

Equation of the pair of Asymptotes is 3x
2
 – y

2
 + k = 0 But passes through origin⇒ k = 0׵  Asymptotes are 3x

2
 – y

2
Angle α between them α = 2Tan−1 {ଶ√଴ + ଷଷ − ଵ  ׵0 =  =  α׵{

ଶπଷ
66. Sol: (a)

P → (∼    ∨ rሻ is F ⇒  P is T,  ∼    ∨ r is F⇒ P is T,  ∼      is F, r is F⇒ P is T,  is T, r is F

67. (d)
ݔݐ� → Ͳ ሺͳ − cosxሻቀͳ + cosx + cosʹxቁsin͵x ∙  sinͷx   =  

ଷ ଶ⁄ଷ.ହ  =
ଵଵ଴

Sol: 

68. (a)  x
2
 + y

2
 = 1 ⇒ 2x + 2y

ୢ୷ୢ୶ =  0

⇒ୢ୷ୢ୶ =
−୶୷

69.(c)  
ୢ୷ୢ୶ =  m = 3x

2 – 4x = 12 – 8 = 4

AT =  |୷భ√ଵ + ୫మ୫ | =  
ସ ∙ √ଵ଻ସ  = √ͳ͹

70. (a)acosx +
ଵଷ∙ 3 cos3x = 0 for x = 

πଷ
a  
ଵଶ+ (– 1) = 0

  a = 2 
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71. (b)  Let f(x) = ax
3
 + bx

2
 + cx

f(0) = 0 = f(1)  ⇒ a + b + c = 0

72. (d)∫ e୶ ቀ୶ + ଶ୶ + ଷ+ ଵሺ୶ + ଷሻమቁdx  =   e
x∙ቀ୶ + ଶ୶ + ଷቁ+ C

73. (d)  f(x) = log  ቀଶ − ୱ୧୬୶ଶ + ୱ୧୬୶ቁ is an odd function׵∫ ݂ሺݔሻ� ଶ⁄−� ଶ⁄ dx = 0 

74. (a)  Area = 4

75. (b)  y = vx⇒ sin−1ቀ୷୶ቁ=  logx

⇒ y = x =  ݁� ଶ⁄
76. Sol: (a)ܽ̅· ܾ̅>0  ⇒2ɉ2 – 3ɉ + 1 > 0  ⇒ɉ<ଵଶ or ɉ> 1 . . . .(1) ܾ̅·i< 0,  ܾ̅·  j  < 0,  ܾ̅· k  < 0  ⇒ɉ< 0 . . . . (2)  

Form (1) and (2), ɉ ∈(–∞, 0)

77. Sol: (c)[U̅, V̅, W̅]  =  U̅·ሺV̅  ∙  W̅ሻ =  U̅·  (3i – 7j – k)

=  |U̅||͵݅ − ͹݆ − ݇| cos θ
=   √ͷͻcos θ׵Maximum value of [U̅, V̅, W̅]=  √ͷͻ. (cosθ≤ 1  ׶)

78. Sol: (c)

Equation of the plane is 3(x – 1) + (y – 1) + 4(z – 1) = 0⇒3x + 4y – 7 = 0׵Dist. from origin =
|−଻|√ଷమ + ସమ = 

଻ହ
79. Sol: (c)

Let P be the required point on AB. Let P divides AB in the ratio ɉ : 1

P =  ቀଵଵ஛ − ଽ஛ + ଵ , ସ஛ + ଵ ,   ହ − ஛஛ + ଵቁ,  OP⊥ AB  ⇒ʹͲቀଵଵ஛ − ଽ஛ + ଵ ቁ– 4ቀ ସ஛ + ଵቁ– 6 ቀହ − ஛஛ + ଵቁ= 0׵ɉ = 1 ⇒ P = (1, 2, 2)



Byju’s Classes| 6.5 lakh + likes on .    IŶdia’s ŵost liked EducatioŶal CoŵpaŶy  | Contact: 9900012400

80. Sol: (a)|͵ −ʹ ͳͶ −͵ Ͷʹ −ͳ ݉| = 0 ⇒m = – 2

81. Sol: (c)

n(s) = 3
5
 = 243

n(E) = 3(
5
C2· 

3
C2 · 

3
C1) + 3(

5
C1· 

4
C1 · 

3
C3) = 150

P(E) =  
୬ሺ୉ሻ୬ሺୗሻ = ହ଴଼ଵ

82. Sol: (d)

P(W) = 
ଵ଺ ,  P(L) =

ହ଺
P(A) = 

ଵ଺+ቀହ଺ቁଶ·
ଵ଺+ቀହ଺ቁସ·

ଵ଺+  . . . . . =
଺ଵଵ

83. Sol: (d)

Sol: (ݔଶ + ሺݔ଺ − ͳሻଵ/ଶ)ହ ଶݔ) + − ሺݔ଺ − ͳሻଵ/ଶ)ହ
= 2 (

5
C0 (x

2
)

5
 + 

5
C2 (x

2
)

3
 (x

6 
- 1)+

5
 C4xଶ(x

6
 - 1)

2
)

Here last term is of 14 degree. 

84. Sol. ሺ�ሻ|μ|= |μ − ସଶ+ ସଶ|≤|μ − ସଶ|+|ସଶ|
=|μ − ସଶ| + ସ|ଶ||μ| ≤2+

ସ|ଶ||μ|ଶ-2|ʹ| ≤ Ͷ|μ|ଶ − ʹ|ʹ| + ͳ ≤ ͷ⇒|μ| ≤ √ͷ + ͳ
85. Ans. (a)

1loglog

log1log

loglog1

yx

zx

zy

zz

yy

xx

= )loglog(loglog)loglog1( zxxyzy
yzyxyz

  

)loglog(loglog xyxz
zzyx

  

= 0)1log(log)loglog1()11(  xzxy
zxyx

{Since }1log.log xy
yx

. 

86. Sol: (b)

Last digit is zero and the remaining from digits are 1,2,4,5. Number of arrangements  = 4! =24 
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87. Sol: (a)

x - 
ଶ�−ଵ = ͳ − ଶ�−ଵ−−−−− ሺͳሻ⟹ ݔଶ − ݔ − ʹ = ݔ − ͳ − ଶݔ ⟹ʹ − ݔʹ + ͳ = Ͳ⟹ ሺݔ − ͳሻଶ − Ͳ⟹ ݔ  − ͳ = Ͳ ⟹ ݔ  = ͳ

But when x = 1 (1) is not divined  ׵ ݐ݋݋ݎ ݋ܰ
88. Sol: (d)

 
      

       

tan9 tan27 tan63 tan81

tan9 cot9 tan27 cot27

1 1

sin9 .cos9 sin27 cos27
 

   

 2 sin54 sin18
4

sin18 .sin54

  
 

 

89. Sol: (c)ʹ଻଼ + ʹଷ. ʹ଻ହ = ͺ ሺʹହሻଵହ = ͺሺͳ + ͵ͳሻଵହ = ͺ{
15

C0 + 
15

C1 ϯϭ + ……… + 15
C15ሺ͵ͳሻଵହ}ʹ଻଼ = ͺ + an integer multiple of ͵ͳଶళఴଷଵ = ଷ଼ଵ+ an integer

90. Sol: (c)|μଵ + μଶ|ଶ=|μଵ − μଶ|ଶ⇒ μଵ. μ̅ଶ+μ̅ଵμଶ=0

i.eμଵ. μ̅ଶ + μଵ. μ̅ଶ̅̅ ̅̅ ̅̅ ̅ =0⇒Re(μଵ. μ̅ଶ)=0

Cut z1=r, e୧θభ, z2=r2e୧θమ⇒Re μଵ. μ̅ଶ=r1r2e୧ሺθభ−θమሻ=0⇒can(θଵ − θଶሻ = Ͳ⇒θଵ − θଶ = ± πଶ


