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1. (a) 𝐹⃗ = 𝑚𝑎⃗ = 𝑚[−𝑎𝜔1
2cos⁡𝜔, 𝑡𝑖 − 𝑏𝜔2

2sin⁡𝜔2𝑡𝑗 

t⃗t=0 = −ma𝜔1
2î 

𝑟t=0 = (x0 + a)î + yĵ 

𝜏 = 𝑟 × 𝐹⃗ = 𝑚𝑦0𝑎𝜔1
2𝑘̂ 

2. (d) 

𝑣 =
𝑣 + 𝑣𝑜
𝑣

𝑣0 

⇒ vo = (
v

v0
− 1) v 

𝑣𝑜 = (
530

500
− 1) 300 = 18 m/s

𝑣0 = |(
480

500
− 1) 300| = 12 m/s

 

3. (b) 

2MV, cos⁡30∘ +Mv2cos⁡45
∘ = 10Mcos⁡30∘ + 10cos⁡45∘ 

⇒ v1√3 +
v2

√2
= 5√3 + 5√2 

2𝑀𝑉, sin⁡30∘ −𝑀𝑉2sin⁡45
∘ = −10𝑀sin⁡30∘ + 10𝑀sin⁡45∘ 

𝑉1 −
𝑉2

√2
= −5 + 5√2 

𝑉1 =
5(√3 − 1) + 10√2

√3 + 1
=
17.5

2.7
= 6.5 m/s 

V2 = 6.3 m/s 

4. (b) 

5. (d) 

 

 

 

6. (c) 

⁡ΔQ = nCCvΔT = n
3

2
RΔT 

⁡= (
67.2

22.4
) (
3

2
× 8.31) (20)

⁡≈ 748 J
 



 

 

PAPER – 8  2019 

7. (b) −(𝑔 + 𝛾𝑣2) =
𝑑𝑣

𝑑𝑡
 

−𝑔𝑑𝑡 =
𝑔

𝛾
(

𝑑𝑣
𝑔
𝛾 + 𝑣

2
) 

Integrating 0 → t and V0 → 0 : 

−gt = −√
𝑔

𝛾
tan−1⁡

(

 
V0

√
𝑔
𝛾)

  

t =
1

√𝛾𝑔
tan−1⁡(√

𝛾

g
V0) 

8. (d) 

 

 Mass of disc 

 

 

 

 

 

 
9. (d) 

⁡Ei =
1

2
Il × 𝜔1

2 +
1

2

I

2
×
𝜔1
2

4
 

=
𝐼1𝜔1

2

2
(
9

8
) =

9

16
𝐼1𝜔1

2 
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I1𝜔1 +
I1𝜔1
4
=
3I1
2
𝜔⁡; ⁡

5

4
I1𝜔1 =

3I1
2
𝜔 

𝜔 =
5

6
𝜔1⁡; ⁡Ef =

1

2
×
3I1
2
×
25

36
𝜔1
2 

=
25

48
𝑙1𝜔1

2 

⇒ Ef − Ei = I1𝜔1
2
25

49
−
−2

48
I2𝜔1

2 

=
25

48
𝑙1𝜔1

2 

⇒ Ef − Ei = I1𝜔1
2 (
25

48
−
9

16
) =

−2

48
I1𝜔1

2 

=
−𝑙1𝜔1

2

24
 

10. (d) h =
2 S1cos⁡𝜃

r1𝜌1 g
 

h =
2 s2cos⁡𝜃2
r2𝜌2 g

 

⇒
𝑟1
𝑟2
=
2

5
 

11. (a) As  

Hence slope of graph will give capacitance. Slope will be more in parallel combination. Hence capacitance in parallel 

should be  and in series combination must be . Only in option  and . 

 

 

12. (b) 

13. (d)  

 

14. (c)  

 

 

 

15. (b) 

Req =
15 × 10

25
+ 2 + 2r 
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= 8 + 2𝑟 

𝑖 =
3

8 + 2𝑟
 

2 = 𝑖𝑅eq =
3

8 + 2𝑟
× 6 

16 + 4𝑟 = 18 

⇒ 𝑟 = 0.5Ω 

16. (a)  

Given that wave is propagating along positive z-axis and  along positive -axis. Hence  along y-axis. 

From Maxwell equation 

 

i.e.  and  

17. (b)  

 

 

 

 

18. (a) 

as  

for  

for (b)  

for (c)  

for (d)  

So reading in serial no. (4) is completely different hence correct answer (a). 

19. (a) Given  
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Also,  

 

20. (d)  

 

21. (b)  

 

22. (b) 

= nRΔT 

ΔH = (Cv + nR)ΔT 

𝜔

Δ𝐻
=

𝑛𝑅

𝐶𝑣 + 𝑛𝑅
 

23. (d)  

 

 

24. (d) 

From Snell's law 

 

 

Optical path  
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25. (d)  

 

. 

26. (c) N1 = N0e
−10𝜆t; ⁡N2 = N0e

−𝜆t 

1

e
=
N1
 N2

= e−9𝜆t 

⇒ 9𝜆t = 1 

⇒ t =
1

9𝜆
 

27. (a) 𝑣 =
Vav

𝜆
 

𝜆 =
RT

√2𝜋𝜎2 NAP

𝜎 = 2 × 0.3 × 10−9

𝑃 =
𝑅𝑇

𝑉

⁡⇒ ⁡ =
V

√2𝜋𝜎2 NA

Vav = √
8

3𝜋
× Vrms

⁡∴ ⁡𝑣 =
200 × √2𝜋 × 𝜎2𝑁𝐴

25 × 10−3
×√

8

3𝜋

⁡= 17.68 × 108/sec

⁡= 0.1768 × 1010/sec ∼ 1010

 

28. (b) Kmax =
hc

𝜆
−
hc

𝜆o
 

⇒ Kmax = hc (
𝜆0 − 𝜆

𝜆𝜆0
) 

⇒ Kmax = (1237) (
380 − 260

380 × 260
) 

= 1.5eV 
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29. (c) For 1st  lens 
1

f1
= (

𝜇1−1

1
) (

1

∞
−

1

−R
) =

𝜇1−1

R
 

For 2nd  lens 
1

𝑓2
= (

𝜇2−1

1
) (

1

−𝑅
− 0) = −

𝜇2−1

𝑅
 

1

𝑓eq 

=
1

𝑓1
+
1

𝑓2
 

1

𝑓eq 

=
𝜇1 − 1

𝑅
+
−(𝜇2 − 1)

𝑅
⇒ 𝑓eq =

𝑅

𝜇1 − 𝜇2
 

30. (BONUS) 

31. (b) The trans-isomer of [Pt(en)2Cl2]
2+ 

 

32. (d) 

33. (a) The synonoyms for water gas is syn gas. 

34. (b) 

35. (b)  

unpaired electrons . 

spin only magnetic moment  B.M 

 

unpaired electrons  

 B.M 

 

 B.M 

 

 

36. (c) Amylopetcin is a homopolymer of a-D-glucose where 𝐶1 − 𝐶4 linkage and 𝐶1 − 𝐶6 linkage are present. 

37. (a) Increase in pressure leads to the increase in adsorption capacity and the physical adsorption is an exothermic 

process with the increase in temperature adsorption decrease. 

38. (d) 

39. (c) As we know that for s-orbital graph starts from top and no. of radial node  For 2 s orbital it will 

. 

 The graph 
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is of  

40. (d) Gas A and  have same value of '  ' but different value of '  ' so gas having higher value of 'a' have more 

force of attraction so molecules will be more closer hence occupy less volume. Gas B and D have same value of 'a' 

but different value of 'b' so gas having lesser value of 'b' will be more compressible. 

41. (b) 

42. (a) The principle of column chromatography is differential adsorption of substance  

43. (b) CxHy + (x +
y

4
)O2⟶ xCO2 +

y

2
H2O 

1010(𝑥 +
𝑦

4
) 

10x 

By given data, 10 (𝑥 +
𝑦

4
) = 55 

10𝑥 = 40 

∴ x = 4, y = 6 ⇒ C4H6 

44. (b) As we known that 

Strong ligand  CFSE  

We have 

 and  

(I) 

 III  II  I (as per Eabsorbed) 

(III) 

 

I  II  III 

45. (b) 

 
This is cross cannizaro reaction so more reactive carbonyl compound is oxidized and less reactive 
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46. (c) 

 

47. (d) Liquation is used for . 

Zone refining is used for . 

Mond's process is used for . 

Van arkel process is used for . 

48. (b) Rate of aromatic electrophilic substitution is 

 
49. (c) At constant  and  and for the process to be spontaneous we should have  and we know that 

 

If  ve and  then at all the temperature the process will be spontaneous. 

50. (c) 

(a) H2SO4 + 2NaOH⟶ Na2SO4 + 2H2O 

400 × .1 = 40400 × 1 = 40 

20 

0 

∴ [H+] =
20 × 2

800
=
1

20
⇒ pH = −log⁡(

1

20
) 

∴ pH = 1.3 so (a) is correct 



 

 

PAPER – 8  2019 

(b) log⁡(
Kw2

Kw1
) =

ΔH

2.303R
[
1

 T1
−

1

 T2
] 

so ionic product of water is temp. dependent 

hence (b) is correct. 

(c) Ka = 10
−5, pH = 5 ⇒ [H+] = 10−5 

Ka =
c𝛼2

(1 − 𝛼)
⇒ Ka =

[H+] ⋅ 𝛼

(1 − 𝛼)
 

∴ 10−5 =
10−5 ⋅ 𝛼

(1 − 𝛼)
⇒ 1 − 𝛼 = 𝛼 ⇒ 𝛼 =

1

2
= 50% 

so (c) is correct. 

(d) Le-chatelier's principle is applicable to common -Ion effect so option (d) is wrong 

51. (d) It is the final step of Gabriel pthalimide synthesis reaction. 

52. (b) In this order of catenation is asked. Catenation is a self-linking property here and for group 14: Self-linking is 

through covalent bonding 

 

In  there is  overlapping further  and so on and the extent of overlapping is more in 

 

53. (a) 

54. (a) Nylon-6,6 is a condensation polymer of hexamethylene diamine and adipic acid. Buna-S, Teflon and Neoprene 

are addition polymer. 

55. (a) We know that 

 Here  molar conductivity 

 

When concentration increase conductivity always increases. The molar conductivity always increase with the decrease 

in the concentration. 

56. (d) Rate of  reaction  stability of  

57. (c) H2 S2O7 

 

58. (c) In this we have to choose isoelectronic set of ions: 

Isoelectronic species are those which have same no. of electron in total,  
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59. (c) For aircraft construction aluminium and its alloys are used, because they are lighter. 

60. (d) Lowering of vapour pressure  

 

61. (a)  

 

 

62. (c) Coefficient of  

 

Coefficient of  

 

(1) + (2) give 

 

63. (b) 

𝑇𝑛 =
(3 + (𝑛 − 1) × 2)(13 + 23 +⋯ . .+𝑛3)

(1 + 22 +⋯ .+𝑛2)
 

=
3

2
𝑛(𝑛 + 1) 

Sn = ∑Tn 

= ∑
3

2
⋅ 𝑛 ⋅ (𝑛 + 1) 

On solving 𝑆𝑛 =
𝑛(𝑛+1)(𝑛+2)

2
⇒ 𝑆10 = 660 
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64. (b)  

A point on this line is  

 

We get  

 

 

 

 

 

 

 

 

65. (d) 𝑅𝐻𝐿 = lim𝑥→0+  
√𝑥+𝑥2−√𝑥

𝑥3/2
 

= lim𝑥→0+  
√1 + 𝑥 − 1

𝑥
=
1

2
 

LHL = lim𝑥→0−  
sin⁡(𝛽+1)𝑥+sin⁡𝑥

𝑥
 

= (𝑝 + 1) + 1 

= 𝑝 + 2 

For function to be continuous 

𝐿𝐻𝐿 = 𝑅𝐻𝐿 = 𝑓(0) 

⇒ (p, q) = (
−3

2
,
1

2
) 

66. (d) From options 
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 Not a tautology 

 tautology 

 Not a tautology 

 Not a tautology 

67. (a) 

𝑥2 + 𝑥sin⁡𝜃 − 2sin⁡𝜃 = 0 

𝛼 + 𝛽 = −sin⁡𝜃 

𝛼𝛽 = −2sin⁡𝜃 

Now, 
𝛼12+𝛽12

(
1

𝛼12
+

1

𝛽12
)(𝛼−𝛽)24

=
(𝛼𝛽)12

(𝛼−𝛽)24
 

⁡=
(𝛼𝛽)12

((𝛼 + 𝛽)2 − 4𝛼𝛽)12

⁡= [
𝛼𝛽

(𝛼 + 𝛽)2 − 4𝛼𝛽
]
12

⁡= (
−2sin⁡𝜃

sin2⁡𝜃 + 8sin⁡𝜃
)
12

⁡=
212

(sin⁡𝜃 + 8)12

 

68. (d) cosec⁡𝛽 = 2√2 

cot⁡𝛼 = 3√2 

x

h
= 3√2 

So 
𝛼

√104−x2
=

1

√7
 

From (i) and (ii) h = 20 

 

69. (b)  
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70. (d) Δ1 = |
𝑥 sin⁡𝜃 cos⁡𝜃

−sin⁡𝜃 −𝑥 1
cos⁡𝜃 1 𝑥

| 

= 𝑥(−𝑥2 − 1) − sin⁡𝜃(−𝑥sin⁡𝜃 − cos⁡𝜃) + cos⁡𝜃(−sin⁡𝜃 + 𝑥cos⁡𝜃) 

⇒ −𝑥3 

Δ2 = |
𝑥 sin⁡2𝜃 cos⁡2𝜃

−sin⁡2𝜃 −𝑥 1
cos⁡2𝜃 1 𝑥

| 

⇒ −x3 

Δ1 + Δ2 = −2𝑥
3 

71. (c)    

 

Let  

 

 (Linear differential equation) 

After solving we get 

 

 

 

 

So,  

72. (a)  

 

 

 if  
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i.e.  is differentiable at  if  

73. (c) (𝑠) = [−2,2] 

𝑓(𝑔(𝑠)) = [0,4] = 5 

𝑓(𝑆) = [0,16] ⇒ 𝑓(𝑔(𝑠)) ≠ 𝑓(𝑠) 

g(f(s)) = [−4,4] ≠ g(s) 

therefore, g(f(s)) ≠ S 

74. (c) 

𝑥 + 3𝑦 + 𝜆𝑧 − 𝑢 = 𝑎(𝑥 + 𝑦 + 𝑧 − 5) + 𝑏(𝑥 + 2𝑦 + 2𝑧 − 6) 

Comparing coefficients we get 

a + b = 1 and a + 2 b = 3 

(𝑎, 𝑏) = (−1,2) 

So, 𝑥 + 3𝑦 + 𝜆𝑧 − 𝑢 = 𝑥 + 3𝑦 + 3𝑧 − 𝜆 

⇒ u = 7, 𝜆 = 3 

75. (b) Let the six digit number be abcdef for this number to be divisible by 11 

|(𝑎 + 𝑐 + 𝑒) − (𝑏 + 𝑑 + 𝑓)| must be multiple of 11 

∴ possibility is a +c + c = b + d + f = 12 

Case I {𝑎, 𝑐, 𝑒} = {7,5,0} and {𝑏, 𝑑, 𝑓} = {9,2,1} 

So, number of numbers = 2 × 2! × 3! = 24 

Case II {𝑎, 𝑐, 𝑒} = {3,2,1}⁡{𝑏, 𝑑, 𝑓} = {7,5,0} 

So number of numbers = 3! × 3! = 36 

Total ⇒ 24 + 36 = 60 

76. (d) Equation of circle is given as 𝑆 + 𝜆L = 0 

(𝑥 − 1)2 + (𝑦 − 1)2 + 𝜆(𝑥 − 𝑦) = 0 passes 

through (1, −3) 

16 + 𝜆 × 4 = 0 ⇒ 𝜆 = −4 

∴ (x − 1)2 + (y − 1)2 − 4(x − y) = 0 

𝑟 = 2√2 
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77. (a) ℎ(𝑥) = 𝑓(𝑔(𝑥)) 

∴ h′(x) = f ′(g(x))g′(x) and f ′(x) = ex − 1 

ℎ′(𝑥) = (𝑒𝑔(𝑥) − 1)𝑔′(𝑥) 

ℎ′(𝑥) = (𝑒𝑥
2−𝑥 − 1)(2𝑥 − 1) ≥ 0 

Case : 1 

e𝑥
2−𝑥 ≤ 1 and 2𝑥 − 1 ≤ 0 

⇒ 𝑥 ∈ [0,
1

2
] 

Case : 2 

e𝑥
2−𝑥 ≥ 1 and 2𝑥 − 1 ≥ 0 

⇒ x ∈ [1,∞) 

from (i) and (ii) 

𝑥 ∈ [0,
1

2
] ∪ [1,∞) 

78. (d) 𝐼 = ∫0
2𝜋
 [sin⁡2𝑥(1 + cos⁡3𝑥)]𝑑𝑥 

21 = ∫0
2𝜋
 ([sin⁡2𝑥(1 + cos⁡3𝑥)] + [−sin⁡2𝑥 − sin⁡2𝑥cos⁡3𝑥])𝑑𝑥 

2I = ∫0
2𝜋
 − dx 

2I = 2∫0
𝜋
 − dx 

I = ∫0
𝜋
 − dx ⇒ −𝜋 

79. (b) Equation of common chord  and given line  

on comparing (i) and (ii) we get  

 No real value of  exist. 

80. (b) Tangent at (3,
−9

2
) 

3𝑥

𝑎2
−
9𝑦

2𝑏2
= 1 
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Comparing with 𝑥 − 2𝑦 = 12 

3

a2
=

9

4 b2
=
1

12
 

⇒ a = 6 and b = 3√3 

Length of latus rectum =
2𝑏2

𝑎
= 9 

81. (a) a1 + a4 + a7 + a10 + a13 + a16 = 114 

⇒
6

2
(𝑎1 + 𝑎16) = 114 

a1 + a16 = 38 

So 𝑎1 + 𝑎6 + 𝑎11 + 𝑎16 =
4

2
(𝑎1 + 𝑎16) 

= 2 × 38 ⇒ 76 

82. (a) Mean x̅ =
∑xifi

∑fi
 

∵ ∑fi = (x + 1)
2 + (2x − 5) + (x2 − 3x) + x = 20 

⇒ x = 3,−4 (rejected) 

∴ x̅ =
∑xifi
∑fi

= 2.8 

83. (b) lim𝑥→1  
𝑥4−1

𝑥−1
= lim𝑥→1  (𝑥 + 1)(𝑥

2 + 1) 

lim𝑥→𝑘  
𝑥3 − 𝑘3

𝑥2 − 𝑘2
=
𝑘2 + 𝑘2 + 𝑘2

2𝑘
 

(1) = (2) 

⇒ k =
8

3
 

84. (b) 

⁡2√sin
2⁡𝑥−2sin⁡𝑥+5 ⋅ 4−sin

2⁡𝑦 ≤ 1 

 

this is possible only if sin⁡𝑥 = 1 and |sin⁡𝑦| = 1 

85. (a) 
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86. (b) Let hyperbola be 
𝑥2

𝑎2
−
𝑦2

𝑏2
= 1 and passes through (4, −2√3) therefore 

16

a2
−
12

 b2
= 1 

∵ 𝑏2 = 𝑎2(𝑒2 − 1) 

𝑥 =
4√5

5
=
𝑎

𝑒
⇒ 𝑎2 =

16

5
𝑒2 

On solving (i) and (ii) 

⇒ 4e4 − 24e2 + 35 = 0 

87. (d) Shown figure is square with side length  

 

88. (d) 𝑃( Boy ) = 𝑃( girl ) =
1

2
 

Required probability =
 all four girls 

 Atleast two girls 
 

⁡=
(
1
2)
4

(
1
2
)
4

+ ⁡4𝐶3 (
1
2
)
4

+ ⁡4𝐶2 (
1
2
)
4

⁡=
1

11

 

89. (d) G will be centroid of △ ABC 

𝐺 ≡ (2,4,2) 

OG⃗⃗⃗⃗⃗⃗ = 2î + 4ĵ + 2k̂ 

OA⃗⃗⃗⃗⃗⃗ = 3i − k̂ 

cos⁡(∠GOA) =
OG⃗⃗⃗⃗⃗⃗ ⋅ OA⃗⃗⃗⃗⃗⃗

|OG⃗⃗⃗⃗⃗⃗ ||OA⃗⃗⃗⃗⃗⃗ |
=

1

√15
 

90. (c) 

 

Let  
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