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1. (c)  𝑣 =
4

3
𝜋𝑅3 

Δv

v
=
3ΔR

R
 

= 6 % 

2. (c) (A) → ML2 T−2 K−1 

(B) → MT−3 K−4 

(C) → ML2 T−1 

(D) → M−1 L3 T−2 

3. (a) 

 
F + f = 5 maA 

F(R) − f(R) =
2

5
(5 m)R2 ⋅ 𝛼 

𝛼 = R𝛼 

2 F = 7 maA 

aA =
2 F

7 m
 

 
F + f = maB 

F(R) − f(R) =
2

3
mR2 × 𝛼 

a = R𝛼 

2 F =
5maB
3

 

aA
aB
=
2 F

7 m
×
5 m

6 F
=
5

21
 

4. (c) w. Δ = ΔK. E 

=
1

2
 m(vf

2 − vi
2) 

=
1

2
× 1[(2(5)2)2 − (2(0))2]0 

=
1

2
× 50 × 50 = 1250 J 

5. (b) PLeft = PRight  (final) for right chamber 

𝑃𝑖𝑉𝑖
𝛾
= 𝑃𝑓𝑉𝑓

𝛾
 

P(9)3/2 =
275

8
× Vf

3/2
 

27 =
27

8
 Vf
3/2

 

∴ Vf = 4 litres 

6. (b) B⃗⃗ =
1

𝜔
(k⃗ × E⃗⃗ ) 
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7. (c) 𝑣 𝑐𝑚 =
𝑚1𝑣⃗ 1+𝑚2𝑣⃗ 2

𝑚1+𝑚2
=
𝑚(4𝑖̂)+𝑚(4𝑗̂)

2𝑚
= 2𝑖 + 2𝑗 

𝑎 𝑐𝑚 =
𝑚1𝑎 1 +𝑚2𝑎 2
𝑚1 +𝑚2

=
𝑚(6𝑖 + 6𝑗) + 𝑚(0)

2𝑚
= 3𝑖 + 3𝑗 − 

v⃗ cm‖a⃗ cm 

so, path is straight line 

8. (c)  
Δℓ

w
= tan𝜃 =

Δy

Δx
=
1×10−4

10
= 10−5 

w

Δℓ
= 105 

⇒ y =
F/A

Δℓ/ℓ
=
Fℓ

AΔℓ
= (

w

Δℓ
)
ℓ

A
 

⇒ y =
105 × 1

10−5
= 1010 N/m2 

9. (b) 𝑣 = 𝜋𝑟2ℎ ⇒ 528 × 10−3 = 𝜋(0.4)2ℎh =
528×10−3×7

(0.4)2×22
= 1.05 m = 105 cm 

→ t = √
2H

g
= √

2 × (105 + 35) × 10−2

10
 

= √
2(140) × 10−2

10
√28 × 10−1sec 

R = ut = √2 × 10 × 70 × 10−2 × √28 × 10−1 

= (√14)(√28) × 10−1 = 14√2 × 10−1 m 

R = 140√2 cm 

10. (d) Tmix =
n1C1 T1+n2C2 T2

n1C1+n2C2
 

=
(2 ×

3
2
R × T) + (6 ×

3
2
R × 2 T)

(2 ×
3
2R) + (6 ×

3
2R)

 

Tmix =
2 T + 12 T

8
=
7

4
 T 

11. (a) kx = 0.2 g; f =
1

2𝜋
√
k

 m
 

k × 2 × 10−3 = 2    f =
1

2𝜋
√
1000

0.2
 

k = 1000 N/m 

=
1

2𝜋
√5000 =

5

𝜋
√50 

Emax =
1

2
k xmax 

2  

1

2
× 1000 × (4 × 10−3)2 = 8 × 10−3 Joule 

12. (a) V = 5(x2 − y2)V 

𝜀𝑥 =
−𝑑𝑣

𝑑𝑥
= −10𝑥𝑖 

𝜀𝑦 =
−𝑑𝑣

𝑑𝑥
= +10𝑦𝑖 ⇒ 𝜀(2,3) = −20𝑖 + 30𝑗 



 

 

06 April 2026 (Evening Shift) 

 

13. (b) 

 

B =
𝜇0I

2𝜋(4) × 10−2
× 2 

= 10−7 × 30 × 102 

= 30 × 10−5 T 

= 300𝜇 T 
14. (d) B = 0.4sin300t 𝜃 = 60∘ 

𝐴 = (0.02)2 = 4 × 10−4 m2 
𝜙 = 𝐵𝐴cos𝜃 

𝜙 = 0.4sin(300t)Acos𝜃 

 emf =
d𝜙

dt
= 0.4 Acos𝜃cos(300t) × 300 

max emf = 0.4 × 4 × 10−4 × 300 ×
1

2
 

= 240 × 10−4 V 

= 24mV 

15. (b) Q1 = CV = 100 × 100pC = 10
4pC 

V1 = V2 =
V

2
= 50 

𝜀i =
1

2
× 100 × (100)2pJ = 𝜀 

𝜀f = 2 ×
1

2
× 100 × (50)2 =

𝜀

2
 

Δ𝜀 =
𝜀

2
= 100 × (50)2pJ 

= 25 × 104 × 10−12 = 2.5 × 10−7 
16. (b) 1

2H +  1
2H →  2

4He 

Q = BE (RHS) -BE (LHS) 

= 4 × 7.2 − 4 × 1.1 

= 4 × 6.1 

Q = 24.4MeV 

17. (c) 𝜇𝑝 = 𝜇𝑠
sin(

𝐴+𝛿min 
2

)

sin(
𝐴

2
)

=
sin

3𝐴

4

sin
𝐴

2

 

𝜇p =

1

√2
1
2

= √2 = √2 

18. (c) 

 

y = A + B + AB 

= A+ B = A ⋅ B 
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= AB 

for A = 1, B = 1, y = 0 

for A = 0, B = 1, y = 0 
19. (a) 

 
WG = ΔK 

mBgh − mAgh =
1

2
( mA +mB)V

2 

(6 − 2) × 10 × 6 =
1

2
(8)𝑣2 

𝜈 = √60 m/s 

𝑣 = 7.746 m/s 

20. (c) IP = I0 = 4I0cos
2 Δ𝜙

2
 

cos
Δ𝜙

2
=
1

2
 

Δ𝜙

2
=
𝜋

3
 

2𝜋

𝜆
= Δx = Δ𝜙 =

2𝜋

3
 

Δx =
𝜆

3
= 2000 A∘ 

21. (75) a1 = gsin𝜃 − 𝜇g 

ℓ =
1

2
a ⋅ t2 

 
for frictionless surface a2 = gsin𝜃 

ℓ =
1

2
a2
t2

4
 

a, t2 = a2
t2

4
 

𝑔(sin45 − 𝜇cos45∘) =
𝑔sin45

4
 

1 − 𝜇 =
1

4
 

𝜇 =
3

4
=
𝛼

100
 

𝛼 = 75 

22. (4) 𝜆1 =
h

m𝜈
=

h

√2meV1
= 𝜆 
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𝜆2 =
h

√2meV2
=
3𝜆

2
=
3

2

 h

√2meV1
 

V2 =
4

9
⋅  V1 

V1
 V2
=
9

4
⇒ 𝛼 = 4 

23. (50) igRg = 2(
1

2
− ig) 

 

ig =
1

Rg + 2
 

10 = (Rg + 470)ig 

10 =
𝑅𝑔 + 470

𝑅𝑔 + 2
 

10𝑅g + 20 = 𝑅g + 470 

Rg = 50Ω 

24. (3) 

 

Eeq =

1
2 +

2
1

1
2 +

1
1

=

5
2
3
2

=
5

3
 

rQ =
3

2
 

𝑖 =
𝐸eq 

𝑟eq + 𝑅
=

5
3

3
2 + 𝑅

= 1 

5

3
=
3

2
+ R 

R =
1

6
Ω 

 

req =
3

2
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Eeq =

2
1
−
1
2

1
1 +

1
2

= 1 

𝑖 =
𝐸𝑒𝑞

𝑟𝑒𝑞 + 𝑅
=

1

3
2 +

1
6

=
3

5
⇒ 𝛼 = 3 

25. (10) Case I v = 2u 

1

v
+
1

u
=
1

f
 

1

−2u
+
1

−u
=
1

−f
 

3

2u
=
1

f
 

u1 =
3f

2
 

Case 2v = −2u. 

1

+2𝑢
+
1

−𝑢
=
1

−𝑓
 

−1

2u
=
1

−f
 

u2 =
f

2
 

Δu = f = 10 cm 

26. (d)Natoms  in O2 =
mO2
MO2

 NA =
2

32
× 2 NA =

NA

8
= 0.125 NA 

Natoms  in SO2 =
mSO2
MSO2

= 3 NA =
4

64
× 3 NA =

3 NA

16
= 0.1875 NA 

Natoms  in O2 at STP =
VO2
22.7 lit 

NA =
1400ml

22400ml
× 2 NA = 0.125 NA 

Natoms  in He(g) at STP =
VHe

22.4 lit. 
NA =

0.05

22.4
 NA = 0.002 NA 

Natoms  in H2( g) = moles × atomicity × NA = 0.0625 × 2 NA 

= 0.125 NA 

27. (d) rspecies = a0
n2

Z
 

70.53 = 52.9 (
n2

Z
) 

n2

Z
=
70.53

52.9
= 1.33 =

4

3
 

Data will satisfy if n = 2 and z = 3 

Li+2, 2 ⇒
4

3
= 1.33 

28. (d) SO2, SO3, SF6&SF4 do not follow octet rule NH3, BrF5, SF4 have one lone pair on central atom 

ClF3, XeF4&H2O have two lone pair on central atom. 

29. (c)(A) For isothermal process, ΔU = 0 

W = −nRTℓn (
V2

 V1
) so q = nRTℓn (

V2

 V1
) 

(B) Free expansion which is isothermal must be adiabatic, so q = 0 

(C) Irreversible process W = −Pext [V2 − V1] 

(D) Cyclic process, change in state function (S) so change in entropy must be zero. 

dS =
dqrev

 T
 

∮   dS = 0 
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30. (d) On side (I) C1 =
18/180

0.1
= 1M 

On side (II) C2 =
30/180

250/1000
=
2

3
M ; {𝜋1 > 𝜋2} 

Hence water will flow from chamber-II to Chamber-I. 

𝜋 = iCRT ; i = 3 for K2SO4 

And (𝜋 = 3 ×
50×10−3/174

2
) × 0.083 × 300 

= 0.0107 bar. 

31. (b) AxBy ⇌ xA
y+ + yBx− 

C(1 − 𝛼)   xC𝛼     yC𝛼 

K =
(xC𝛼)x(xC𝛼)y

C(1 − 𝛼)
 

As 𝛼 ≪ 1 ⇒ (1 − 𝛼) ≃ 1 

𝐾 = 𝑥𝑥𝑦𝑦𝐶𝑥+𝑦−1𝛼𝑥+𝑦 

𝛼 = (
𝐾

𝐶𝑥+𝑦−1𝑥𝑥𝑦𝑦
)

1
𝑥+𝑦

 

32. (d) Anode : [Red1 → Ox1
n1
+

+ n1e
−] × n2 

Cathode : [Ox2 + n2e
− → Red2

n2−] × n1 

Overall reaction : 

n2Red1 + n1Ox2 → n2Ox1
n1
+

+ n1Red2
n2
−

 

The electrons does not appear in overall reaction 

E = Eo − 2.303
RT

nF
logQ 

(E − E∘)

RT/F
= −

2.303

n
logQ 

Slope =
−2.303

n
 

Straight line passing through origin. 

Electrical work = Charge × Potential difference 

33. (c) Left most element in a period will be of group 1 which will have lowest IE, while right most element will be of 

group 17 which will have most negative ΔHeg. 

34. (c) 

Specie  Bond angle 

OCl2 111∘ 
H2O 104.5∘ 
OF2 103∘ 
SiF4 is covalent. 

35. (b) Cr − [Ar]3 d54 s1 

Mn − [Ar]3 d54 s2 

IE1 −Mn > Cr 

IE2 −Mn < Cr 

36. (d) [Ni(CO)4] is sp3, tetrahedral and diamagnetic 

37. (a) Sugar is soluble in alcohol not NaCl 

So they are separated by solvent extraction (or differential extraction) 

Rose essence oil is steam volatile, so it is separated by steam distillation. 

38. (b) 
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RS 1 is more stable than RS 2 

∴ contribution of RS1 is more than RS2 in its R.H. 

∴ Order of bond length 𝛼 < 𝛽 < 𝛾 
39. (b) 

 
40. (a) 

 
Final product gives +ve haloform test 

41. (d) 𝑃ℎ − 𝑂 − 𝐶ℎ2 − 𝑃ℎ
𝐻𝐼
→ 𝑃ℎ − 𝑂𝐻

𝑃ℎ𝑒𝑛𝑜𝑙
+ 𝐼 − 𝐶ℎ2 − 𝑃ℎ

𝐵𝑒𝑛𝑧𝑦𝑙 𝐼𝑜𝑑𝑖𝑑𝑒
 

42. (a) 

 

 
+ 
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43. (c) (ii), (iii), (vi) 

(i)  

Aniline is not formed by Gabriel phtalimide synthesis. 

(ii) 

 
(iii) 

 
(iv) 

 
No 1∘ amine is form 

(v) 

 
No 1∘ amine is form 

(vi) 

 
44. (c) 

 
Total number of 𝜋 and lone pair electrons in final product = 18 

45. (a) NO+ FeSO4
 dil. H2SO4 
→       [Fe

𝐼
(NO)]SO4 

46. (5) [Cr(H2O)4Cl2]Cl + AgNO3 → AgCl ↓ + 

[Cr(H2O)4Cl2]NO3 

⇒ 1 mole of complex will precipitate 1 mole of AgCl . 

⇒ Given moles of complex = 

M× V = (0.05 × 100 × 10−3) moles 

⇒ Moles of AgCl = 5 × 10−3 moles 

⇒ x = 5 
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47. (4) CnH2n+2 + (
3n+1

2
)O2 → nCO2 + (n + 1)H2O 

3𝑛 + 1

2
= 8 

3n + 1 = 8 × 2 

n = 5(∴ C5H12) 

 
Number of primary caroms = 4 

48. (1) 3e− +MnO4
− + 2H2O → MnO2 + 4OH

⊖ 

2I⊖ → I2 + 2e
− 

I2 + 2 S2O3
−2 → 2I⊖ + S4O6

−2  

gm equivalent of MnO4
− 

= 0.2 ×
500

1000
× 3 = 0.3 (Limiting reagent)  

gm equivalent of KI 

= 1.5 ×
500

1000
× 1 = 0.75 

gm equivalent of MnO4
− 

= gm equivalent of hypo 

0.3 = 𝑥 ×
300

1000
× 1 

x = 1 
49. (8)  X2Y4( g) ⇌ 2XY2( g) 

t = 0       P∘ 
t = t      P∘(1 − 𝛼) 2P∘𝛼 

P∘(1 + 𝛼) = 1 

𝛼 =
3

4
; P∘ =

4

7
 

kP =
4Po𝛼

2

1 − 𝛼2
=
36

7
 

ΔG∘ = −RTℓnkp 

|ΔG∘| = 8.314 × 600ln (
36

7
) 

= 8169.5 J mol −1 
= 8.169 kJ/mol 

50. (232) K = (5.5 × 1011 S−1)e−
28000 K

 T  

K = Ae−Ea/RT 
𝐸𝑎
𝑅
= 28000 

Ea =
28000 × 8.3

1000
 kJ/mol = 232.4 kJ/mol 

51. (d)  
2𝑥2−3𝑥+2

3𝑥2+𝑥+3
= 𝑦 

(3𝑦 − 2)𝑥2 + (𝑦 + 3)𝑥 + (3𝑦 − 2) = 0 

D ≥ 0 

(7𝑦 − 1)(5𝑦 − 7) ≤ 0 

y ∈ [
1

7
,
7

5
] 

Hence 𝑓(𝑥) is into and 𝑓(𝑥) is many-one because f(x) is non-monotonic 
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52. (c) 𝛼 = 𝑛2 − 2𝑛 + 2 

𝛼 = (n − 1)2 + 1 

∴ minimum value of 𝛼 is 1 

Similarly 𝛽 =
3

(𝑛−1)2+1
 

∴ maximum value of 𝛽 is 3 

required G.P. is 1,
1

3
,
1

32
, … 

S6 =

1(1 − (
1
3)
6

)

1 −
1
3

=
3

2
[1 − (

1

3
)
6

] =
364

243
 

53. (a) 𝑧 =
−√6𝑖±√−6+12

2
 

=
−√6i ± √6

2
 

=
√6

2
(±1 − i) 

𝛼 =
−√6

2
(1 + i), 𝛽 =

√6

2
(1 − i) 

𝛼 =
−√6

2
× √2ei𝜋/4, 𝛽 = +

√6

2
× √2 − i𝜋/4 

𝛼 = −√3ei𝜋/4, 𝛽 = +√3e−i𝜋/4 

𝛼8 + 𝛽8 = 81 ⋅ ei2𝜋 + 81 ⋅ ei(−2𝜋) 
= 81(1 + 1) = 162 

54. (d) |
cos3𝜃 −8 −12
cos2𝜃 3 3
1 1 3

| = 0 

|
cos3𝜃 −8 −4
cos2𝜃 3 1
1 1 1

| = 0 

(C1 → C1 − C2)&C2 → C2 − C3 

|
cos3𝜃 + 8 −4 −3
cos2𝜃 − 3 2 1

0 0 1
| = 0 

2cos3𝜃 + 16 + 4cos2𝜃 − 12 = 0 

(4cos3𝜃 − 3cos𝜃) + 2(2cos2𝜃 − 1) + 2 = 0 

4cos3𝜃 + 4cos2𝜃 − 3cos𝜃 = 0 

cos𝜃(4cos2𝜃 + 4cos𝜃 − 3) = 0 

cos𝜃(2cos𝜃 + 3)(2cos𝜃 − 1) = 0 

cos𝜃 = 0,
1

2
, −

3

2
 (rejected) 

𝜃 =
𝜋

2
,
3𝜋

2
,
𝜋

3
,
5𝜋

3
 

Sum = 4𝜋 

55. (c) A = P + I 

𝐴 = [
0 0 0
3 0 0
9 3 0

] + [
1 0 0
0 1 0
0 0 1

] 

A = P + I where P3 = 0 

A99 = I + 99P +  99C2P
2 

A99 − I = 99 [
0 0 0
3 0 0
9 3 0

] +  99C2 [
0 0 0
0 0 0
9 0 0

] 
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= [
0 0 0

99 × 3 0 0
44550 99 × 3 0

]  

b31 = 44550,  b21 = 99 × 3,  b32 = 99 × 3 
44550 − 297

297
= 149 

56. (c) Tn =
1

n
(12 + 22 +⋯+ n2) 

Tn =
n(n + 1)(2n + 1)

6n
 

Tn =
1

6
[2n2 + 3n + 1] 

Sn = ΣTn =
1

6
[2Σn2 + 3Σn + Σ1] 

ΣTn =
1

6
[2 ⋅

n(n + 1)(2n + 1)

6
+
3n(n + 1)

2
+ n] 

S10 =
1

6
[
2 × 10 × 11 × 21

6
+
3

2
× 10 × 11 + 10] 

=
10

6
[77 +

33

2
+ 1] =

315

2
 

57. (c) Form group of 4 and 5 person 
9!

4!5!
= 126 

choose two floor out of 8 floor  8C2 = 28 

Total ways in which 4 & 5 persons can leave at different floor 126 × 28 × 2 = 7056 

58. (c) 
2+4+𝛼+𝛽+8+12+14

7
= 8 

𝛼 + 𝛽 = 56 − 40 = 16 ⇒ 𝛼 + 𝛽 = 16 …(i) 

Variance =
∑  xi

2

n
− (

∑  xi

n
)
2
 

16 =
22+42+𝛼2+𝛽2+82+122+142

7
− 64  

560 = 𝛼2 + 𝛽2 + 424 

⇒ 𝛼2 + 𝛽2 = 136  …(ii) 

From (i) & (ii) 𝛼 = 6&𝛽 = 10  

x1 = 3𝛼 + 2 = 20; x2 = 2𝛽 + 1 = 21 

Q.E. : 𝑥2 − 41𝑥 + 420 = 0 

59. (c) Probability =
6×6

(
12

(2)66
)×6

=
16

231
 

60. (c) Centre of circle is (3,6) and radius = 6 units. 

 

𝑃𝑄 = 2√62 − 𝑝2  ∴ 𝑝 =
6

√2
 

𝑃𝑄 = 2√36 −
36

2
 

= 2 ×
6

√2
= 6√2 
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61. (d) e =
√3

2
 

a

e
=
4√6

3
 

a = 2√2 

(ae)2 = a2 − b2 

b2 = 2 

so 𝐸:
𝑥2

8
+
𝑦2

2
= 1 

Now eH = 2√2 ⇒  b2 = 7a2 

2 b2

a
= 2√2 ⇒ a =

√2

7
 

(aeH)
2 = a2 + b2 = 8a2 =

16

49
 

aeH =
4

7
 

Distance between foci = 2aeH =
8

7
 

62. (a) 

 
a

e
= 9 ⇒ a = 3 

b2 = a2(1 − e2) = 9 (1 −
1

9
) = 8 

𝑥2

9
+
𝑦2

8
= 1 

𝑆(𝛼, 0) ≡ 𝑆(1,0) 

T = S1 ⇒
hx

9
+
ky

8
=
h2

9
+
k2

8
 

(1,0) ⇒
h

9
+ 0 =

h2

9
+
k2

8
 

h = h2 +
9

8
k2 

9𝑦2 = 8𝑥(1 − 𝑥) 

63. (a)  
𝑥√2

√2𝑥2+1
=

1

√1−𝑥2
 

2(1 − 𝑥2) = (2𝑥2 + 1) 

2 − 2x2 = 2x2 + 1 

x2 =
1

4
 

x =
1

2
 

64. (c)  SD =

|
4−(−2) 3−6 2−5
1 2 −3
2 4 −5

|

|
𝑖̂ 𝑗̂ 𝑘̂
1 2 −3
2 4 −5

|

  

𝑆𝐷 =
|6(−10+12)−(−3)(−5+6)−3(4−4)|

|2𝑖̂−𝑗̂|
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SD = |
12+3

√5
|  

=
15

√5
  

SD = 3√5 

65. (c) 2𝑎 + 3𝑏⃗ = 2(2𝑖 + 3𝑗 + 3𝑘̂) + 3(6𝑖 + 3𝑗 + 3𝑘̂) 

⇒ 22î + 15ĵ + 15k̂ 

a⃗ − b⃗ = −4î 

Area =
1

2
|(2𝑎 + 3𝑏⃗ ) × (𝑎 − 𝑏⃗ )| 

=
1

2
| − 60ĵ + 60k̂| =

1

2
√(60)2 × 2 

A =
60

√2
 

Square of area is A2 = 1800 

66. (c) limx→2  
tan(x−2)

x−2
⋅
[rx2+(p−2)x−2p]

x−2
= 5 

⇒ limx→2  
rx2 − 2x + p(x − 2)

x − 2
= 5 

∵ Dr → 0 ∴  Nr → 0 ⇒ r = 1 

⇒ limx→2  
x(x − 2) + p(x − 2)

x − 2
= 5 

⇒ 2 + p = 5 

⇒ p = 3 

Now, quadratic equation is x2 − 3x + q = 0 

its both roots lie in (0,2) 

 

D ≥ 0, 0 <
−b

2a
< 2, f(0) > 0, f(2) > 0 

⇒ 9− 4q ≥ 0 and q > 2 

⇒ q ∈ (2,
9

4
] 

𝛼 = 2, 𝛽 =
9

4
⇒ (2 +

9

4
) = 17 

67. (b)|𝐴| = 0 

⇒ 1. (−1 − 𝛼) − 3(−2 − 0) − 1(2 − 0) = 0 

⇒ 𝛼 = 3 

𝑓(𝑥) = ∫0
𝑥
 (𝑡2 + 2𝑡 + 3)𝑑𝑡; 𝑥 ∈ [1,3] 

𝑓(𝑥) =
𝑥3

3
+ 𝑥2 + 3𝑥 

f ′(x) = x2 + 2x + 3  where D < 0 

⇒ f(x) is strictly increasing 

𝑀 = 𝑓(3) = 9 + 9 + 9 = 27 

m = f(1) =
1

3
+ 1 + 3 =

13

3
 

3(𝑀 −𝑚) = 3(27 −
13

3
) = 68 

68. (c) ∵ 𝑓(𝑥𝑦) = 𝑓(𝑥)𝑓(𝑦) 

∴ f(x) = xn or f(x) = k 
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But f(0) ≠ 0 ⇒ f(x) ≠ xn 

For f(x) = k ⇒ k = k ⋅ k ⇒ k = 1(∵ f(0) ≠ 0) 

⇒ f(x) = 1 

x2 g(x) = ∫1
x
 (t2(1) − tg(t)) ⋅ dt 

diff w/r to x 

⇒ x2 g′(x) + g(x).2x = x2 − xg(x) 

⇒ xg′(x) + 3 g(x) = x 

⇒ g′(x) +
3

x
g(x) = 1 

IF = e∫
3
x
dx = e3ln (x) = x3 

Solution of DE : 

⇒ g(x) ⋅ x3 = ∫ x3dx 

⇒ 𝑥3 ⋅ 𝑔(𝑥) =
𝑥4

4
+ 𝐶 

⇒ C = −
1

4
{∵  g(1) = 0} 

g(x) ⋅ x3 =
x4

4
−
1

4
 

Put x = 2 

(8) 𝑔(2) = 4 −
1

4
 

g(2) =
15

32
. 

69. (a) Required area = ∫0
7
 (7x − x2)dx 

= [
7𝑥2

2
−
𝑥3

3
]
0

7

=
343

6
 

 

70. (b) 𝐼 = ∫  
1

−1

𝑥3+|𝑥|+1

𝑥2+2|𝑥|+1
. 𝑑𝑥 

I = ∫−1
1
 

x3

x2 + 2|x| + 1
⋅ dx + ∫−1

1
 
|x| + 1

x2 + 2|x| + 1
⋅ dx 

I = 0 + ∫−1
1
 

|x| + 1

|x|2 + 2|x| + 1
⋅ dx 

2∫0
1
 
1

𝑥 + 1
⋅ 𝑑𝑥 

I = 2[ln |x + 1|]0
1 

I = 2ℓn(2) 

71. (15) x + y ≤ e2(e2 ≃ 7.29) 

R = {(1,1), (1,2), (1,4), (1,5), (1,6)} 

(2,1), (2,2), (2,3), (2,4), (2,5) 

(3,1), (3,2), (3,3), (3,4) 

(4,1), (4,2), (4,3) 

(5,1), (5,2) 

(6,1) 
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For R to be transitive, we have to add 

(6,2), (6,3), (6,4), (6,5), (6,6) 

(5,3), (5,4), (5,5), (5,6) 

(4,4), (4,5), (4,6) 

(3,5), (3,6) 

(2,3) 

= 15 elements 

72. (30) (1 − 𝑥)3 = 1 − 𝑥3 − 3𝑥(1 − 𝑥) 

(1 − 𝑥)3 = 1 − 𝑥3 − 3𝑥 + 3𝑥2 

(1 − 𝑥)3 + 3𝑥 − 3𝑥2 = 1 − 𝑥3 

(1 − 𝑥3)10 = [(1 − 𝑥)3 + 3𝑥(1 − 𝑥)]10 

⇒  10Cr(3x(1 − x))
r ⋅ ((1 − x)3)10−r 

(1 − x3)10 =  10Cr ⋅ 3
r ⋅ xr ⋅ (1 − x)30−2r 

∴ ar =  
10Cr ⋅ 3 

r 

a9
a10

=
 10C93

9

 10C10. 3
10

 

a9
a10

=
10

3
 

∴
9a9
a10

= 30 

73. (18) 𝑥 − 𝑦 = 4   …(1) 

(𝑥 − 4)2 + (𝑦 + 3)2 = 9 …(2) 

(𝛼, 𝛽) lies on circle 

∴ (𝛼 − 4)2 + (𝛽 + 3)2 = 9 …(3)  

eq. (1) & (2) ⇒ 𝑦2 + (𝑦 + 3)2 = 9 ⇒ 2𝑦2 + 6𝑦 = 0 

⇒ y = 0,−3 

∴ x = 4,1 

Q(4,0), R(1,−3) 
now 

(PQ)2 = (PR)2 

⇒ (𝛼 − 4)2 + 𝛽2 = (𝛼 − 1)2 + (𝛽 + 3)2 

⇒ 𝛼 + 𝛽 = 1  …(4) 

eq. (3) & (4) 

⇒ 𝛼 = 4 +
3

√2
, 𝛽 = −3 −

3

√2
 

∴ (6𝛼 + 8𝛽)2 = 18 
74. (162) P(0,−5,0) 

 
x − 1

2
=
y

1
=
z + 1

−2
= k 

Let R(x1, y1, z1) 
2k + 1, k, −2k − 1 
(2k + 1)(2) + (k + 5)(1) + (−2k − 1)(−2) = 0 
⇒ 9k + 9 = 0 ⇒ k = −1 
∴  M1 ⇒ (−1,−1,1) 
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𝑅 ⇒ (−2,3,2) 
Q(0, -1/2, 0) 
𝑥 − 1

−1
=
𝑦 + 9

4
=
𝑧 + 1

1
= 𝜆 

(−𝜆 + 1,4𝜆 − 9, 𝜆 − 1) 

 
S(x2, y2, z2) 

(−𝜆 + 1)(−1) + (4𝜆 −
17

2
) (4) + (𝜆 − 1)(1) = 0 

⇒ 18𝜆 − 36 = 0 ⇒ 𝜆 = 2 
M2 ⇒ (−1,−1,1) 
S ⇒ (−2,−3/2,2) 

 
PR = √4 + 64 + 4 = √72 = 6√2 

QS = √4 + 1 + 4 = √9 = 3 

 Ar. =
1

2
⋅ 6√2 ⋅ 3 = 9√2 

( Ar. )2 = (9√2)2 = 162 Sq.unit 

75. (c) 𝑔(𝑓(𝑥)) = {
(𝑓(𝑥) − 8)1/3 𝑓(𝑥) < 0

(𝑓(𝑥) + 4)1/2 𝑓(𝑥) ≥ 0
 

 

𝑔(𝑓(𝑥)) =

{
 
 

 
 (𝑥

3)1/3, 𝑥 < −2

(𝑥2 − 12)1/3, 0 < 𝑥 < 2

(𝑥3 + 12)1/2, −2 ≤ 𝑥 ≤ 0

(𝑥2)1/2, 𝑥 ≥ 2

 

𝑔(𝑓(𝑥)) = {

𝑥 , 𝑥 < −2

(𝑥3 + 12)1/2 , −2 ≤ 𝑥 ≤ 0

(𝑥2 − 12)1/3 , 0 < 𝑥 < 2
𝑥 , 𝑥 ≥ 2

 

Number of points of discontinuity is equal to 3 . 
 


