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1. Intensity at a distance x from point source is given by,  

I = 
P

4πx2
 

Consider an elemental shell of radius ‘x’ and thickness dx, in this region, the 
energy contained is, 

dE = 
I

C
(4πx2dx) =

𝑃𝑑𝑥

𝐶
 

Let dn be the number of photons in this elemental shell,  

Thendn  ×
hC

λ
= dE =

Pdx

C
 

⇒dn = 
pλdx

hc2
 

Total no. of photons in the shell of inner radius ‘r’ and outer radius 2r is       

n= ∫ dn = ∫
Pλdx

hC2
=

2r

r

Pλr

hC2
 

 
2.  The situation is as shown in the figure. At any time ‘t’ its 

location is described by two parameters –ri.e, the 
distance from centre and θ, the angle rotated by spoke in 
time ‘t’. 

Velocity of bead at time t, v⃗ = u êr + rωêt 
Where êr&êt one unit vectors along radial and tangential 

directions 

∴v⃗ = u êr + (ut)ωêtwhere r = ut as 
dr

dt
= u 

 
 
3.  In LR growth circuit current grows to 63.2% of its maximum value, in one time 

constant, it means required time is 

t = T = 
L

R
 

If the circuit is switched on at t = 0, then  

i(t) = 
E

R
[1 − e−t/T] [T =

L

R
] 

∴imax = 
E

R
 

 

⇒ 3 = 
8

R
⇒    R =  

8

3
Ω 

So,  t = T = 
L

R
= 

6×10−3

8

3

= 
9

4
ms 

 

4. 
dv

dt
= v

dv

dx
= – Kx2 

⇒Vdv = –Kx2dx 
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Let V1 and V2 be the velocities of the particle at locations x1 and x2 respectively. 
Then 

 
V2

2−V1
2

2
= –K [

x2
3−x1

3

3
] 

So, loss in K.E α x3 
5.  The given system can be redrawn as 
 

 
 
The above simplification has been done by using series and parallel combinations 
of springs and the reduced mass concept.  

In series, 
1

Keq
=

1

K1
+

1

K2
,In parallel, Keq = K1 + K2. Reduced mass, μ = 

m1m2

m1+m2
 

Required time period, T = 2π √
μ

Keq
= 3π√

m

7k
. 

 
6.  Temperature is decreasing we are going out, let at a distance ‘x’ from the centre, 

the temperature gradient is 
−dT

dx
 

 
 

 
 

At this location, K = a0Tx              

From H = –KA (
−dT

dx
) 

⇒H = (−a0Tx)(4πx2) (
dT

dx
) 

⇒∫
Hdx

x3
= −∫ 4πa0T dT

T2

T1

R2

R1
 

⇒  H = 
4πa0R1

2R2
2(T1−

2 T2
2)

R2
2−R2

2  

 
7.  In this case, we can’t take reference point for potential at infinity as wire itself is of 

infinite dimension and hence we can’t  define absolute potential due to infinite 
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(charged) wire. Only potential difference between two points can be found, 
provided none of the point lies on wire. 

 

8. V⃗⃗ cm =
𝑚1V⃗⃗ 1+m2V⃗⃗ 2

𝑚1+𝑚2
=

6�̂�+5�̂�

5
 

 a⃗ cm =
𝑚1a⃗ 1+m2a⃗ 2

𝑚1+𝑚2
=

6�̂�+6�̂�

5
 

As V⃗⃗ cm ||  a⃗ cm, so centre of mass follows a straight line path. 
 
 
 
9.  The components ofvarious velocities are 

as shown in the figure below: 
 

 V⃗⃗ IM1
= (100 î)cm/s 

 

 V⃗⃗ IM2
is given by the vector sum of 

components of velocity of image w.r. to M2 
along the normal and perpendicular to the 
normal  
 

 V⃗⃗ IM2
= [100 sin2 370î +

100 sin 370 cos370 j] + 

 [−100 cos2 370î + 100 sin 370 cos 370 j] 
 ⇒   = (−28î + 48j)̂cm/s 

 

∴V⃗⃗ IM2
− V⃗⃗ IM1

= [−128î + 48j]̂cm/s 

 
10. Let a satellite of mass ‘m’ is revolving around the earth of mass ‘M’ in a circle of 

radius ‘r’(> radius of  earth), then its total mechanical energy in the orbit is given by, 

 T.E = P.E+K.E = -
𝐺𝑀𝑚

𝑟
 + 

𝐺𝑀𝑚

2𝑟
  = - 

𝐺𝑀𝑚

2𝑟
 = -(K.E) 

So , T.E = -EK  (Given K.E=EK) 

Let ‘x’ is the amount of energy supplied to the satellite in its orbit so that it goes to infinity 

where its total energy is zero. 

Appling law of conservation of energy,  x +T.E = 0  

So, x = -(T.E) =  - (-EK) = EK . 
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11.  Let the velocity of rod be ‘V’ when it has been displaced by ‘x’ due to motion of 

rod an emf, will be induced in rod given by e = BVL, due to this induced emf, 
charging of the capacitor takes place as a current, flows in the circuit [for very 
small time] as a result of this current, the rod experiences a magnetic force given 
by IBL.  
 

 
 

From Newton’s IInd law, 

 𝐿IBl + Kx = ma 

⇒I = 
d

dt
(Q) =

d

dt
(C × BvL) = CBl ×

dv

dt
 

⇒    a = 
Kx

m−B2L2C
= ω2x 

 

12.  Distance between two adjacent nodes is 
λ

2
=

2π/K

2
=

π

K
 

 
 
13.  TA + TB = W 

(TA) (x) = TB (L–x) 
 
Solving the above equations 

TA = 
w(L−x)

L
; TB = 

Wx

L
 

Stress in ‘A’ = 
TA

AA
 Where AA is cross section area of 

wire ‘A’. 

Stress in ‘B’ = 
TB

AB
 where AB is cross section area of 

wire ‘B’ 

It is given AA= 
AB

2
, 

TA

AA
=

TB

AB
⇒ x =  

2L

3
 

 
14.  Electric potential of the common centre, is 

V = 
q1

4πε0r1
+

q2

4πε0r2
 

⇒  v = 
σ

ε0
× r1 +

σ

ε0
× r2 =

σ

ε0
[r1 + r2] [

∵ q1  =  (4πr1
2)σ

q2  =  (4πr2
2)σ

] 
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15.  Let both the blocks are moving together with same 
acceleration a, then 
 

a  =
F

M+m
 , f = Ma = 

MF

M+m
    

For no relative motion to be there between the blocks, f ≤ fL 
 

i.e, 
MF

M+m
≤ μmg ⇒ F ≤ 

μm(M+m)g

M
 

 

16. λn = 
h

Pn
=

h

mvn
 

Jn =
nh

2π
 

We know vn α 
1

n
    i.e., λn α n and Jn α n 

Soλn α Jn 
 
17.  The position of final image is independent of b only when the rays are incident 

parallel to principal axis on concave lens, which is possible only when the object is 
kept at focus of plano convex lens. 

∴
1

a
=

1

f1
= (μ − 1) (

1

R1
−

1

R2
) 

= (
3

2
− 1) (

1

10
−

1

∞
) 

⇒  a = 20 cm. 
 
18.  When screen is parallel to line joining coherent sources S1 and S2, then shape of 

fringe is hyperbolic but central bright fringe is straight line. 
When screen is perpendicular to the line joining the sources S1 and S2, then the 

shape of fringe is circular. 
 
19.  T = mg 

Wave speed C = √
T

PA
 

From the given equation of wave, 

C = 
w

K
 

∴
w

K
= √

T

PA
⇒

w2

K2
=

T

pA
 

∴ T = 
pAw2

K2
   or mg = 

pAw2

K2
⇒ m = 

pAw2

K2g
 

 

20. μ = tan 600 = √3 

 
sin i

sinr
= √3⇒sin r = 

sin450

√3
=

1

√6
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⇒ r = sin–1(
1

√6
) 

 

21.  only D1 and D4 are forward biased. So, I = 
V

R
=

5

50
= 0.1A. 

 

22.  N = N0e−λt 

∴N1  =N0e−10λ0t 

N2  =N0e−λ0t 

∴
N1

N2
=

1

e
= e−9λ0t 

 9λ0t = 1 

⇒ t = 
1

9
λ0. 

 
23.  92U238 ⟶82Pb214 + 6 2He4 + 2e–1 

So 6α and 2β are possible. 
 

24.  Ui = 
1

2
CV2 +

1

2
CV2 = CV2 

 Uf =
1

2
KCV2 +

1

2
(KC)

V2

K2
=

1

2
CV2 (K +

1

K
) 

∴
Ui

Uf
=

1

1

2
(
K2+1

K
)
=

2K

K2+1
=

6

10
=

3

5
 

 
 

25.  R1= 
V2

P1
 ; R2 = 

V2

P2
 

Pnet = 
V2

Rnet
=

V2

(
R1R2
R1+R2

)
=

V2(R1+R2)

R1R2
 

 

 ⇒ 𝑃𝑛𝑒𝑡 =
V2(

V2

P1
+

V2

P2
)

V2

P1
×

V2

P2

 = P1 + P2 

 

26.  f = 
1

2π√LC
=

1

2π√5×80×10−6
 

⇒  f = 
25

π
 Hz 

 

27.  As relative velocity is doubled. 
dϕ

dt
is also doubled hence emf induced becomes 

doubled. 
 
28.  



JEE Mains  2018 
 

Byju’sClasses  |   7.5 lakh+ likes on . India’s most liked Education Company    | Contact: 9900012400 
 
 

 
 
dw = nRdT 
anddw = PdV 

∴PdV = nRdT = (2) (R)(200) 
⇒PdV = 400 R 

 

29.  At  x = √
2E

K
 

Potential energy U = 0 [∵ x > 0] 
Total energy is purely kinetic  

∴ E = 
1

2
mv2⇒ v = √

2E

m
 

 
30.  No friction is required for pure rolling of ring.  

 

 

 

 

 

PART – B (CHEMISTRY) 

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

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

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

 
SOLUTION: 
 
31. Sol: (b)  

 𝑊𝑠𝑎𝑙𝑡 = 1𝑔  Let Wt% of H = x  
 𝑊𝐴𝑔 = 0.5934 𝑔 Let Wt% of C = 8x 

    Let Wt% of O = 16x 
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 Since its dibasic acid 

 ∴ |mole of salt  = 2 moles of Ag 

 ∴moles of Ag = 
0.5934

108
 

 

 ∴ moles of salt/Acid = 
0.5934

108
 ×  

1

2
 

 
 Given amount of salt = 1g 

 ∴ Molecular amount of salt = 
1

0.5934
 × 108 × 2 

 
    = 364 g/mol 
 now x + 8x + 16x = 364 
  x = 14.5g 

 ∴moles of H ∮ 0 = 14.5 

 
 Since 4+0 are equal hence option b. 
 
32. Sol: (a)  

 Orbital angular momentum = √𝑙(𝑙 + 1)
ℎ

2𝜋
 

 For a d – orbital l = 2  

 Orbital angular momentum = √2(2 + 1) h/2𝜋 

 

     = 
√6 ℎ

2𝜋
 

 
33. Sol: (b)  
 Higher the cationic charge smaller the radius  
 Higher the anionic charge higher the radius for isoelectronic species. 
34. Sol: (a)  
 Conceptual of VSEPR THEORY 
 
35. Sol: (d)  

 Draw the Mo diagram and this will have unpaired  𝑒− 
 
36. Sol: (a)  

 𝑁1𝑉1 + 𝑁2𝑉2 = 𝑁𝑉 

 Where 𝑉1 + 𝑉2 = 1 L 
 Or  𝑉2 = (1 − 𝑉1) 𝐿 
 

 10 × 𝑉1 + 4 (1 − 𝑉1) = 1 × 7 
  

10 𝑉1 + 4 − 4𝑉1 = 7 
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6𝑉1 = 3 
 

𝑉1 = 
3

6
= 0.5 𝐿 

 

𝑉2 = 0.5 L 
 
37. Sol: (c) 
 Vol of 1 mol of ideal gas at 273 K  
 and  1atm is 22.4 L 
 ∴ 𝑉𝑜𝑙at 373 K and 1 atm 

 V = 
𝑅𝑇

𝑃
=

0.082 ×373

1
= 30.6𝐿 

 
38. Sol: (b)  

 ∆𝑠 (𝐴 ⟶ 𝐵) =  ∆𝑠 (𝐴 ⟶ 𝐶) + ∆𝑠 (𝐶 ⟶ 𝐷) + ∆𝑠 (𝐷 ⟶ 𝐵) 
 

  = 50 + 30 + (− 20) = 60 eV 
 

39. Sol: (c) For pH = 3    ;  [H3O
+] = 10−3 

 

 pH = 4   ;   [H3O
+] = 10−4 

 Moles of H3O
+ in 100 ml of solution pH = 3   =  

10−3

1000
 × 100 = 10−4 

 Moles of H3O
+ in 400 ml of solution of pH = 4  

 

 = 
10−4

1000
 × 400 = 4 × 10−5 

 

 Total moles of H3O
+ on mixing  

 

 = 10−4 + 4 ×  10−5 = 14 × 10−5 
 

 [H3O
+] = 

14 × 10−5 ×1000

500
= 2.8 × 10−4 

 

 pH = − log (2.8 ×  10−4) 
 
 = 4 – log 2.8  
 
40. Sol: (d) 

   H2O(g) ⇌  H2(g) + 
1

2
O2(g) 

 Initial com          1  0       0 
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 At equation          1 −∝ ∝ ∝/2 

 Total no of moles at eqb = 1− ∝  + ∝  + ∝/2 

     = 1 + ∝/2 
 

 P(H2 O) =  
1− ∝

1+ ∝/2
 P  P(O2) =  

∝/2

1+ ∝/2
P 

  

 P(H2) =  
∝

1+ ∝/2
 P 

 

 KP = 
P(H2)(Po2)

1/2

(PH2O)
= 

∝3/2P1/2

(1− ∝)(2+ ∝)1/2
 

 
41. Sol: (d)  
 Conceptual 
 
42. Sol: (c) 

 Very pure𝐻2(99.9%)  is prepared by the action of water on salt hydrides (eqNaH) 
 Na H + H2 O ⟶ Na OH + H2 
 
43. Sol: (d) Conceptual 
 
44. Sol: (a)  
 Maximum covalency of Boron is 4 only 
 
45. Sol: (a)  
 In (b), lone pair of N is taking part in resonance 
 In (c), nitrogen is attached to electron with drawing group. 
 In (d), lone pair of nitrogen is in resonance with benzene ring 

 ∴ All these are less nucleophilic 
 
46. Sol: (a) Ph C ≡ C − CH3                            Ph C(OH) =  CHCH3 
     
      
      Tautomerism 
       

ph  C−CH2CH3 
     || 
      O 

47. Sol: (b) 
For each 𝐼− ion, there are 2 tetrahedral voids since number of 𝐴𝑔+ ions is equal to 

𝐼− ion thus, only 50% tetrahedral voids are occupied by 𝐴𝑔+ ions. 
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48. Sol: (a) 𝐾3[𝐹𝑒 (𝐶𝑁)6]  ⇌ 3𝐾+ + [𝐹𝑒(𝐶𝑁)6]
3− 

 
 i  = 4 
 

 ∆ 𝑇𝑓 =  
𝑖×𝑘𝑓×1000 × 𝑤2

𝑊1 × 𝑀2
= 

4 ×1.86 ×1000 ×0.1

100 ×329
 

 
 f.pt = 0 – 2.3 × 10−2 
 

 = - 2.3 × 10−2 C 
 

49. Sol: (d) ∝ =  
⋀

⋀∞
 =  

8

100
 =  2 × 10−2 

 Dissociation constant  K = ∝2  𝐶 
 

 K = (2 ×  10−2)2  × 
1

32
= 1.25 ×  10−5 

 
50. Sol: (c) 

 pH = 2, [H+] =  10−2  pH = 1  [H+] =  10−1 
 

 Initial  rate (𝑟𝑎𝑡𝑒)0 = 𝐾 [H+]𝑛 
   (𝑟𝑎𝑡𝑒)1 = 𝐾 [10−2]𝑛 (𝑟𝑎𝑡𝑒)2 = 𝐾 [10−1]𝑛 
 

 
𝑟𝑎𝑡𝑒2

𝑟𝑎𝑡𝑒1
= 100 = [

10−1

10−2
]
𝑛

 

 

 100 = 10𝑛 𝑜𝑟 𝑛 = 2  

 
51. Sol: (d)  
 Conceptual 
 
52. Sol: (d)  
 In haematite(Fe2O3) oxidation number of Fe is 2x + 3  (-2) = 0 ;   x = 3 

 Magnetite (Fe3O4)is an equimolar mixture of Fe O of Fe2O3 
 ∴ oxidationnumber of iron is Fe O is 2 and in Fe2O3 is 3 
 
53. Sol: (c) 

Br2 reacts with NaI only to give I2 
2NaI + Br2→ 2NaBr + I2 

 
 
54. Sol: (a) Conceptual 

(NH4)2Cr2 O7  N2         +   Cr2O3    + 4H2O 
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       Colourless  green   
gas  solid 

 
55. Sol: (a) Conceptual 
 
56. Sol: (d) 
 

 
 
57. Sol: (b) 

 
 
 
58. Sol: (d) 
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59. Sol: (a) 

Only treatment of amide with Br2 in aqNaOH or kOH will give amine with lesser 
number of carbon atoms 

R CONH2
𝐵𝑟2/ 𝐾𝑂𝐻

∆
 𝑅𝑁𝐻2 

 
60. Sol: (b) 

Nucleic acid is a poly nucleotide which contains of Nitrogenous base, phosphoric 
acid and ribose sugar. 
 

 PART – C (MATHS) 

  

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 = (a,
a

2
) , N = (

a

2
 , a) 
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Area ∆OMN = 
1

2
|

0 0 1
𝑎 𝑎

2⁄ 1
𝑎

2⁄ 𝑎 1
| = 

3a2

8
,  Area of square = a2 

 

∴  Ratio is a2 :
3a2

8
 ⇒  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  

x2 + y2 + 6x + 6y = 2 ⇒ PQ = √0 + 9 + 6 × 0 + 6 × 3 − 2 = 5 
 
63. Sol: (b) 

Equation of tangent of slope m is y = mx + 
1

m
  which passes through (1, 4)  ⇒  m2 – 

4m + 1 = 0 

tanθ =  |
m1− m2

1+m1m2
|⇒tanθ =  

√(m1+ m2)2 − 4m1m2

1+m1m2
⇒tanθ =  

√16 − 4

2
 =  √3 

 
∴θ = 60° 

 
 
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 =  
5000

100
 = 50 

 
 
65. Sol: (b) 

Equation of the pair of Asymptotes is 3x2 – y2 + k = 0 But passes through origin  

⇒ k = 0 

∴  Asymptotes are 3x2 – y2 = 0 

∴  Angle α between them α = 2Tan−1 {
2√0 + 3

3 − 1
} 

 

∴α  =
2π

3
 

 
66. Sol: (a) 
 

p→ (q  ∨ r) is F ⇒  P is T,   q  ∨ r is F 
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⇒  P is T,   q   is F, r is F 
 
   ⇒  P is T,    q  is T, r is F 
 

67. (d)
𝐿𝑡

𝑥 → 0

(1 − cosx)(1 + cosx + cos2x)

sin3x ∙  sin5x
  =  

3
2⁄

3.5
 =  

1

10
 

Sol: 
 

68. (a)  If Sin−1x + Sin−1 y = π/2, then  x=√1 −  y2 

             or   x2 + y2 = 1   ⇒ 2x + 2y 
dy

dx
 =  0 

 

  ⇒
dy

dx
 =   

−x

y
 

69.(c)  
dy

dx
 =  m = 3x2 – 4x = 12 – 8 = 4 

 

 AT =  |
𝐲𝟏√𝟏 + 𝐦𝟐

𝐦
| =  

𝟒 ∙ √𝟏𝟕

𝟒
 = √𝟏𝟕 

70. (a)acosx +  
𝟏

𝟑
∙  3 cos3x = 0 for x = 

𝛑

𝟑
 

 

a  
𝟏

𝟐
+ (– 1) = 0  

 
  a = 2 
 
 
71. (b)  Let  f(x) = ax3 + bx2 + cx 
 f(0) = 0 = f(1)  ⇒ a + b + c = 0 
 

72. (d)∫𝐞𝐱 (
𝐱 + 𝟐

𝐱 + 𝟑
+

𝟏

(𝐱 + 𝟑)𝟐
)dx  =   ex∙(

𝐱 + 𝟐

𝐱 + 𝟑
)+ C 

 
 

73. (d)  f(x) = log  (
𝟐 − 𝐬𝐢𝐧𝐱

𝟐 + 𝐬𝐢𝐧𝐱
) is an odd function 

 

 ∴∫ 𝒇(𝒙)
𝝅

𝟐⁄
−𝝅

𝟐⁄
dx = 0 

74. (a)Required area is  𝟐 ∫ 𝒔𝒊𝒏𝒙
𝝅

𝟎
dx = 4 sq.units 

 
 
75. (b)The given equation is the homogenous differential equation: 
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            By using y=vx we will get  the required function as sin−1(
𝐲

𝐱
) =  logx 

 

 ⇒ y = x =  𝒆
𝝅

𝟐⁄  
 
76. Sol: (a) 

�̅�· �̅�>0  ⇒ 2λ2 – 3λ + 1 > 0  ⇒λ<
𝟏

𝟐
 or  λ> 1 . . . .(1)   

�̅�·i< 0,  �̅�·  j  < 0,  �̅�· k  < 0  ⇒λ< 0   . . . . (2)   

Form (1) and (2), λ ∈  (–∞, 0) 
 
 

77. Sol: (c)     �̅�·(�̅� 𝐱 �̅�) =  �̅�·  (3i – 7j – k) 

        =  |�̅�||𝟑𝒊 − 𝟕𝒋 − 𝒌| cos θ 

        =   √𝟓𝟗  cos θ 

∴Maximum value of [�̅�, �̅�, �̅�]=  √𝟓𝟗.       (∵cosθ≤ 1) 
 
 
78. Sol: (c) 

Equation of the plane is 3(x – 1) + 4(z – 1) = 0 

⇒ 3x + 4z – 7 = 0 

∴Dist. from the origin =  
|−𝟕|

√𝟑𝟐 + 𝟒𝟐
 = 

𝟕

𝟓
 

 
79. Sol: (c) 

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

P =  (
𝟏𝟏𝛌 − 𝟗

𝛌 + 𝟏
,

𝟒

𝛌 + 𝟏
,   

𝟓 − 𝛌

𝛌 + 𝟏
),  OP⊥ AB  ⇒20(

𝟏𝟏𝛌 − 𝟗

𝛌 + 𝟏
)– 4(

𝟒

𝛌 + 𝟏
)– 6 (

𝟓 − 𝛌

𝛌 + 𝟏
)= 0 

 

∴λ = 1⇒ P = (1, 2, 2) 
 
 
 
80. Sol: (a) 

|
𝟑 −𝟐 𝟏
𝟒 −𝟑 𝟒
𝟐 −𝟏 𝒎

| = 0 ⇒ m = – 2  

 
 
81. Sol: (c) 

n(s) = 35 = 243 
n(E) = 3(5C2· 3C2 · 3C1) + 3(5C1· 4C1 · 3C3) = 150 

P(E) =  
𝐧(𝐄)

𝐧(𝐒)
 =  

𝟓𝟎

𝟖𝟏
 



JEE Mains  2018 
 

Byju’sClasses  |   7.5 lakh+ likes on . India’s most liked Education Company    | Contact: 9900012400 
 
 

 
82. Sol: (d) 

P(W) = 
𝟏

𝟔
 ,  P(L) =  

𝟓

𝟔
 

 

P(A) =  
𝟏

𝟔
+(

𝟓

𝟔
)
𝟐

·
𝟏

𝟔
+(

𝟓

𝟔
)
𝟒

·
𝟏

𝟔
+  . . . . . =  

𝟔

𝟏𝟏
 

 
83. Sol: (d) 

Sol: (𝒙𝟐 + (𝒙𝟔 − 𝟏)𝟏/𝟐)𝟓 + (𝒙𝟐 − (𝒙𝟔 − 𝟏)𝟏/𝟐)𝟓 
 

 = 2 (5C0 (x2)5 + 5C2 (x2)3 (x6 - 1)+5 C4𝐱𝟐(x6 - 1)2) 
 
 Here last term is of 14 degree. 
 

84. 𝐒𝐨𝐥. (𝐛)|𝐳|= |𝐳 −
𝟒

𝐳
+

𝟒

𝐳
| 

≤|𝐳 −
𝟒

𝐳
|+|

𝟒

𝐳
| 

=|𝐳 −
𝟒

𝒛
| +

𝟒

|𝐳|
 

|𝐳| ≤2+
𝟒

|𝐳|
 

|𝐳|𝟐-2|𝒛| ≤ 𝟒 
|𝐳|𝟐 − 𝟐|𝐳| + 𝟏 ≤ 𝟓 

⇒|𝐳| ≤ √𝟓 + 𝟏 
 

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 

 
 
87. Sol: (a) 

x - 
𝟐

𝒙−𝟏
= 𝟏 − 

𝟐

𝒙−𝟏
− − − − − (𝟏) 

 

 ⟹ 𝒙𝟐 − 𝒙 − 𝟐 = 𝒙 − 𝟏 − 𝟐 
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 ⟹ 𝒙𝟐 − 𝟐𝒙 + 𝟏 = 𝟎 
 

 ⟹ (𝒙 − 𝟏)𝟐 = 𝟎 
 
 ⟹  𝒙 − 𝟏 = 𝟎 ⟹  𝒙 = 𝟏 

But when x = 1 (1) is not defined∴ 𝑵𝒐 𝒓𝒐𝒐𝒕 
 
88. Sol: (d) 

   

      

       

tan9 tan27 tan63 tan81

tan9 cot9 tan27 cot 27  

  
1 1

sin9 .cos9 sin27 cos27
 

   
 

  
 2 sin54 sin18

4
sin18 .sin54

  
 

   
 
89. Sol: (c) 
 

 𝟐𝟕𝟖 = 𝟐𝟑. 𝟐𝟕𝟓 = 𝟖 (𝟐𝟓)𝟏𝟓 = 𝟖(𝟏 + 𝟑𝟏)𝟏𝟓 = 𝟖{15C0 + 15C1 31 + ……… + 15C15(𝟑𝟏)𝟏𝟓} 

 𝟐𝟕𝟖 = 𝟖 + 𝐚𝐧 𝐢𝐧𝐭𝐞𝐠𝐞𝐫 𝐦𝐮𝐥𝐭𝐢𝐩𝐥𝐞 𝐨𝐟 𝟑𝟏 

 
2𝟕𝟖

𝟑𝟏
= 

𝟖

𝟑𝟏
+ 𝐚𝐧 𝐢𝐧𝐭𝐞𝐠𝐞𝐫 

 

90. Sol: (c)|𝐳𝟏 + 𝐳𝟐|
𝟐=|𝐳𝟏 − 𝐳𝟐|

𝟐 
 
 ⇒ 𝐳𝟏. �̅�𝟐+�̅�𝟏𝐳𝟐=0 

 i.e 𝐳𝟏. �̅�𝟐 + 𝐳𝟏. �̅�𝟐
̅̅ ̅̅ ̅̅ ̅ =0 

 ⇒Re(𝐳𝟏. �̅�𝟐)=0 

 Let  z1=r, eiθ1, z2=r2eiθ2 

 ⇒Re z1. z̅2=r1r2ei(θ1−θ2)=0 

 ⇒cos(θ1 − θ2) = 0 

 ⇒θ1 − θ2 = ± 
π

2
 

 
 


