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Q1. 
Choose the correct option for following questions. All the 
Questions are compulsory and carry TWO marks (20 Marks) 

1. Particular Integral of DE (𝐷3 + 3𝐷2 − 4)𝑦 = 𝑒𝑥 is 

Option 
A: 

𝑥𝑒𝑥/9  

Option 
B: 

𝑥𝑒𝑥/2  

Option 
C: 

−𝑥𝑒𝑥/9  

Option 
D: 

𝑥𝑒𝑥/6  

  

2. The solution of the differential equation 

 (𝑥 +
𝑒𝑥

𝑦
) 𝑑𝑥 −

𝑒𝑥

𝑦2
𝑑𝑦 = 0    is  

Option 
A: 

𝑥2

2
+

𝑒𝑥

𝑦
= 𝑐  

Option 
B: 

𝑥2

3
+

𝑒𝑥

𝑦
= 𝑐  

Option 
C: 

𝑥3

2
+

𝑒𝑥

𝑦
= 𝑐  

Option 
D: 

𝑥2

2
+

𝑥𝑒𝑥

𝑦
= 𝑐  

  

3. The value of   ∫ 𝑥5𝑒−𝑥2
𝑑𝑥

∞

0
   is 

Option 
A: 

0 

Option 
B: 

1 

Option 
C: 

1/2 

4DD3A35D804753A323ABAA9EFFB95259
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2 | P a g e  
 

Option 
D: 

𝜋  

  

4. The value of I = ∫ ∫ (𝑥2 + 𝑦2√𝑥

𝑥
)𝑑𝑦 𝑑𝑥

1

0
  is 

Option 
A: 

3

35
  

Option 
B: 

3

15
  

Option 
C: 

1

35
  

Option 
D: 

3

5
  

  

5. The value of   ∫ ∫ ∫ 𝑑𝑧 
𝑟/ cos 𝜃

0
𝑑𝑟

𝑎 cos 𝜃

0
 𝑑𝜃

𝜋/2

0
   is 

Option 
A: 

 0 

Option 
B: 

𝑎2

8
  

Option 
C: 

𝑎3

3
  

Option 
D: 

𝑎2

2
  

  

6. The Integrating Factor of DE (𝑥2 𝑒𝑥 − 𝑚𝑦)𝑑𝑥 + 𝑚𝑥 𝑑𝑦 = 0 is 
given by 

Option 
A: 

1

𝑦2
  

Option 
B: 

1

𝑥2
  

Option 
C: 

−
1

𝑦2
  

Option 
D: 

−
1

𝑥2
  

  

7. Find the complementary function of  
𝑑4𝑦

𝑑𝑥4
+

5 𝑑2𝑦

𝑑𝑥2
+ 4 = 𝑥 sin 𝑥 

Option 
A: 

𝑦 = 𝐶1 cos 𝑥 + 𝐶2 sin 𝑥 + 𝐶3 cos 3𝑥 + 𝐶4 sin 3𝑥  

Option 
B: 

𝑦 = 𝐶1 cos 𝑥 + 𝐶2 sin 𝑥 + 𝐶3 cos 2𝑥 + 𝐶4 sin 2𝑥  

4DD3A35D804753A323ABAA9EFFB95259
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3 | P a g e  
 

Option 
C: 

𝑦 = 𝐶1 cos 𝑥𝑖 + 𝐶2 sin 𝑥𝑖 + 𝐶3 cos 2𝑥𝑖 + 𝐶4 sin 2𝑥𝑖  

Option 
D: 

𝑦 = (𝐶1 + 𝐶2𝑥) cos 𝑥 + (𝐶3 + 𝐶4𝑥) sin 2𝑥  

  

8. Changing  the order of integration in double integral  

∫ ∫ 𝑓(𝑥, 𝑦)𝑑𝑦𝑑𝑥
4−𝑥2

0

2

0
  leads to   ∫ ∫ 𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦

𝑑

𝑐

𝑏

𝑎
  then value of  

‘d’  is 

Option 
A: 

4 − 𝑦  

Option 
B: 

2 − 𝑦  

Option 
C: 

√4 − 𝑦  

Option 
D: 

0 

  

9. The length of the straight line 𝑦 = 2𝑥 + 5 𝑓𝑟𝑜𝑚 𝑥 = 1 𝑡𝑜 𝑥 = 3  is 
given by  

Option 
A: 

√5 units 

Option 
B: 

3√5 units 

Option 
C: 

4√5 units 

Option 
D: 

2√5 units 

  

10. Evaluate: ∫ ∫ ∫ 𝑒𝑥+𝑦+𝑧 𝑑𝑧𝑑𝑦𝑑𝑥
𝑥−𝑦

0

𝑥

0

𝑙𝑜𝑔2

0
 

Option 
A: 

2log2−
5

4
 

Option 
B: 

2log2+
5

8
 

Option 
C: 

log2−
5

4
 

Option 
D: 

2log2−
1

4
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Q2. 
 

Solve any Four out of Six (  5 marks each) 
(20 Marks) 

A Solve the DE (2𝑥𝑦 cos 𝑥2 − 2𝑥𝑦 + 1) 𝑑𝑥 + (sin 𝑥2 − 𝑥2 ) 𝑑𝑦 = 0 

B Solve 
𝑑2𝑦

𝑑𝑥2
+ 3

𝑑𝑦

𝑑𝑥
+ 2𝑦 = sin(𝑒𝑥) 

C 
Prove that  ∫

1−cos 𝑎𝑥

x
 e−x dx =  

1

2
 log (1 + a2)

∞

0
, assuming the 

validity of differentiation under the integral sign. 

D 
Change the order of integration and evaluate   

∫ ∫ 𝑥𝑦 𝑑𝑥
−𝑦2

−√𝑦
𝑑𝑦

1

0
  

E 
Evaluate ∫ ∫ ∫ 𝑧 𝑑𝑧 𝑑𝑦 𝑑𝑥   , over the tetrahedron bounded by   𝑥 =

0, 𝑦 = 0, 𝑧 = 0 𝑎𝑛𝑑 
𝑥

𝑎
+

𝑦

𝑏
+

𝑧

𝑐
= 1. 

F 

 
Find the length of the cardioid r= a(1-cosθ) lying outside the 
 circle r = acosθ. 
 

 

Q3. 
 

Solve any Four out of Six                             5 marks each 
(20 Marks) 

A Solve tan 𝑦
𝑑𝑦

𝑑𝑥
+ tan 𝑥 = cos 𝑦  ∙ cos3 𝑥 

B Solve the DE (𝐷2 − 2𝐷 + 1)𝑦 = 𝑥2 𝑒3𝑥  , 𝑤ℎ𝑒𝑟𝑒 𝐷 ≡
𝑑

𝑑𝑥
 

C Evaluate ∫ 𝑥2 5−4𝑥2
𝑑𝑥

∞

0
 

D 
Evaluate the integral   𝐼 =  ∫ ∫ 𝑥𝑦 (𝑥 + 𝑦) 𝑑𝑥 𝑑𝑦   over the region 
bounded by the curves  𝑦 = 𝑥2 & 𝑦 = 𝑥. 

E 
Evaluate ∭ 𝑑𝑥𝑑𝑦𝑑𝑧 over the solid of the paraboloid 𝑥2 + 𝑦2 =
4𝑧 cut off by the plane z = 4 

F Find the area common to 𝑟 = 𝑎(1 + cos 𝜃) & 𝑟 = 𝑎(1 − cos 𝜃) 

 

Q4. 
 

Solve any Four out of Six                             5 marks each 
(20 Marks) 

A Solve  𝑥𝑦 −
𝑑𝑦

𝑑𝑥
= 𝑦3𝑒−𝑥2

 

B Solve 
𝑑2𝑦

𝑑𝑥2
− 𝑦 = 𝑥 sin 𝑥 + cos 𝑥 

C 
Change the order of integration and evaluate 

∫ ∫
𝑥

√𝑥2+𝑦2
𝑑𝑦

√2−𝑥2

𝑥
𝑑𝑥

1

0
 

D Evaluate ∫
𝑥2

(1+𝑥6)5/2 
𝑑𝑥

∞

0
 

E Change to polar co-ordinates and evaluate   ∫ ∫ 𝑥 + 𝑦  𝑑𝑦𝑑𝑥
𝑥

0

1

0
 

4DD3A35D804753A323ABAA9EFFB95259
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5 | P a g e  
 

F 
Solve:    

d2y

dx2
− y =

2

1+ex
      ,  using method of variation of 

parameters 
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