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Program: SE  

Curriculum Scheme: Revised 2012 

Examination: Second  Year Semester III  

Course Code:   ETS301                                         Course Name: Applied  Mathematics-III 

Time: 1 hour                                                                                                                           Max. Marks: 50 

=============================================================================  

Note to the students:- All the Questions are compulsory and carry equal marks .   

Laplace , inv laplace,matrices,lin alg, calculus      

Q1.  𝐿[𝑓(𝑡)] = 𝐹(𝑠)  then 𝐿[𝑡𝑛𝑓(𝑡)] =   

Option A: 
(−1)𝑛

𝑑𝑛

𝑑𝑠𝑛
(𝐹(𝑠)) 

Option B: 
(−1)𝑛+1

𝑑𝑛

𝑑𝑠𝑛
(𝐹(𝑠)) 

Option C: 𝑑𝑛

𝑑𝑠𝑛
(𝐹(𝑠)) 

Option D:  
(−1)𝑛+1

𝑑𝑛+1

𝑑𝑠𝑛+1
(𝐹(𝑠)) 

  

Q2.  Find  𝐿[2𝑡3 + 𝑐𝑜𝑠ℎ4𝑡] 

 

Option A: 12

𝑠4
+

𝑠

𝑠2 + 16
 

Option B: 48

𝑠4
+

𝑠

𝑠2 + 16
 

Option C: 12

𝑠4
+

4

𝑠2 + 16
 

Option D: 12

𝑠4
+

𝑠

𝑠2 − 16
 

  

Q3. Find  𝐿−1(2𝑡𝑎𝑛ℎ−1𝑠) 

Option A: 
(

2

𝑡
𝑠𝑖𝑛ℎ2𝑡) 

Option B: 
(

2

𝑡
𝑠𝑖𝑛ℎ𝑡) 

Option C: 
(

2

𝑡
𝑐𝑜𝑠ℎ2𝑡) 

Option D: 
(

2

𝑡
𝑐𝑜𝑠ℎ𝑡) 

  

Q4. Find  𝐿−1 (
𝑠+2

𝑠2+4𝑠+7
) 

Option A: 𝑒−𝑡. 𝑠𝑖𝑛√3𝑡 
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Option B: 𝑒−3𝑡. 𝑐𝑜𝑠ℎ√3𝑡 
Option C: 𝑒−2𝑡. 𝑐𝑜𝑠√3𝑡 
Option D: 𝑒−4𝑡. 𝑐𝑜𝑠6𝑡 
  

Q5. Find  𝐿−1 (
2𝑠

𝑠4+4
) 

Option A: 4𝑐𝑜𝑠𝑡. 𝑠𝑖𝑛ℎ𝑡 

Option B: 2𝑐𝑜𝑠𝑡. 𝑐𝑜𝑠ℎ𝑡 

Option C: 𝑠𝑖𝑛3𝑡. 𝑠𝑖𝑛ℎ𝑡 
Option D:  𝑠𝑖𝑛𝑡. 𝑠𝑖𝑛ℎ𝑡 

  

Q6. If   

𝑓(𝑡) = {
𝑡 + 1  

3
0 ≤ 𝑡 ≤ 2

𝑡 > 2
  then  𝐿{𝑓(𝑡)} =  

Option A: 1

𝑠
+

1

𝑠2
(1 − 𝑒−2𝑠) 

Option B: 3

𝑠
+

1

𝑠2
(1 − 𝑒−2𝑠) 

Option C: 1

𝑠
−

1

𝑠2
(1 − 𝑒−2𝑠) 

Option D:  1

𝑠2
(1 − 𝑒−2𝑠) 

  

Q7.  Find the Laplace Transform of   ∫ 𝑠𝑖𝑛2𝑢𝑑𝑢
𝑡

0
 

Option A: 2𝑠

𝑠(𝑠2 + 4)
 

Option B: 2

𝑠(𝑠2 + 4)
 

Option C: 2

(𝑠2 + 4)
 

Option D:  2

𝑠(𝑠2 + 8)
 

  
Q8.  𝐿{𝑓(𝑡)𝐻(𝑡 − 𝑎)} = 

Option A: 𝑒−𝑎𝑠𝐿{𝑓(𝑡 − 𝑎)} 

Option B: 𝑒−𝑎𝑠𝐿{𝑓(𝑡 + 𝑎)} 

Option C: 𝑒−𝑠𝐿{𝑓(𝑡 + 𝑎)} 
Option D:  𝑒−𝑠𝐿{𝑓(𝑡 − 𝑎)} 

  

Q9. 𝐿−1{𝑒−𝑎𝑠} 
Option A: 𝛿(𝑡 + 𝑎) 
Option B: 𝑒−𝑎𝑠𝛿(𝑡 − 𝑎) 

Option C: 𝛿(𝑡 − 𝑎) 

Option D:  𝑒𝑎𝑠𝛿(𝑡 + 𝑎) 
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Q10.  
Find 𝑎0 of the function 𝑓(𝑥) = √

1−𝑐𝑜𝑠𝑥

2
   in (0,2𝜋) 

Option A: 4

𝜋
 

Option B: 2

𝜋
 

Option C: 𝜋

4
 

Option D:  𝜋

2
 

  

Q11.  Find 𝑎𝑛 if the function 𝑓(𝑥) = 𝑥 − 𝑥3 

Option A: Finite value  
Option B: Infinite value 

Option C: Zero  

Option D:  Cannot be found 

  
Q12.  Find  𝑏𝑛 , when we have to find the half range sine series 

of the function 𝑥2 in the interval 0 to 3. 

Option A: -18
cos (𝑛𝜋)

𝑛𝜋
 

Option B: 18
cos (𝑛𝜋)

𝑛𝜋
 

Option C: -18
cos (𝑛𝜋/2)

𝑛𝜋
 

Option D: 18
cos (𝑛𝜋)

𝑛𝜋
 

  

Q13. What is the for parseval’s relation in fourier series 
expansion? 

Option A: 
∫ (𝑓(𝑥))2 𝑑𝑥 = 𝑙 [

𝑎0
2

2
+ ∑(𝑎𝑛

2 + 𝑏𝑛
2)

∞

𝑛=1

]
𝑙

−𝑙

 

Option B: 
∫ (𝑓(𝑥))2 𝑑𝑥 = 𝑙 [

𝑎0
2

2
+ ∑(𝑎𝑛

2)

∞

𝑛=1

]
𝑙

−𝑙

 

Option C: 
∫ (𝑓(𝑥))2 𝑑𝑥 =

𝑙

2
[
𝑎0

2

2
+ ∑(𝑎𝑛

2 + 𝑏𝑛
2)

∞

𝑛=1

]
𝑙

−𝑙

 

Option D:  
𝑙 ∫ (𝑓(𝑥))2 𝑑𝑥 = [

𝑎0
2

2
+ ∑(𝑎𝑛

2 + 𝑏𝑛
2)

∞

𝑛=1

]
𝑙

−𝑙

 

  

Q14.  In the interval(−𝐿, 𝐿) , the 𝑏𝑛 co-efficient is  

Option A: 
𝑏𝑛 =

1

𝐿
∫ 𝑓(𝑥)sin (

𝑛𝜋𝑥

𝐿
)

𝑙

−𝑙

𝑑𝑥 

Option B: 
𝑏𝑛 =

2

𝜋
∫ 𝑓(𝑥)sin (𝑛𝜋)

𝐿

−𝐿

𝑑𝑥 
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Option C: 
𝑏𝑛 =

1

𝜋
∫ 𝑓(𝑥)sin (𝑛𝜋)

𝐿

−𝐿

𝑑𝑥 

Option D:  𝜋 
  

Q15. Find a harmonic conjugate 𝑣(𝑥, 𝑦) of 𝑢(𝑥, 𝑦) = 2𝑥 − 𝑥3 +
3𝑥𝑦2 

Option A: 𝑣(𝑥, 𝑦) = 2𝑦 − 3𝑥2𝑦 + 𝑦3 

Option B: 𝑣(𝑥, 𝑦) = 2 − 3𝑥2 + 𝑦3 

Option C: 𝑣(𝑥, 𝑦) = 2𝑦 − 𝑥3𝑦 + 3𝑥𝑦2 

Option D:  𝑣(𝑥, 𝑦) = 2𝑥 − 𝑥3 + 𝑦3 

  

Q16.  The function 𝑓(𝑥 + 𝑖𝑦) = 𝑥3 + 𝑎𝑥2𝑦 + 𝑏𝑥𝑦2 + 𝑐𝑦3 is 
analytic only if  

Option A: 𝑎 = 3𝑖 , 𝑏 = −3 , 𝑐 = −𝑖 
Option B: 𝑎 = 3𝑖 , 𝑏 = 3 , 𝑐 = −𝑖 

Option C: 𝑎 = 3𝑖 , 𝑏 = −3 , 𝑐 = 𝑖 

Option D:  𝑎 = −3𝑖 , 𝑏 = −3 , 𝑐 = −𝑖 

  

Q17. If the real part of an analytic function 𝑓(𝑧)  is 𝑥2 − 𝑦2 − 𝑦  

, then the imaginary part is  
Option A: 2𝑥𝑦 
Option B: 𝑥2 + 2𝑥𝑦 
Option C: 2𝑥𝑦 − 𝑦 

Option D: 2𝑥𝑦 + 𝑥 

  
Q18. If 𝑢 and 𝑣  are harmonic function then 𝑓(𝑧) = 𝑢 + 𝑖𝑣  is 

Option A: Need not be analytic function 

Option B: Analytic function 

Option C: Analytic function at z=0 
Option D:  𝑢 and 𝑣 satisfy Laplace equation .   

  

Q19.  If 𝜑(𝑥, 𝑦)  and ∅(𝑥, 𝑦) are function with continuous 

second derivatives then 𝜑(𝑥, 𝑦) + 𝑖∅(𝑥, 𝑦) can be 

expressed as an analytic function of 𝑥 + 𝑖𝑦 (𝑖 = √−1) 

when  
Option A: 𝜕𝜑

𝜕𝑥
= −

𝜕∅

𝜕𝑥
  ,

𝜕𝜑

𝜕𝑦
= −

𝜕∅

𝜕𝑦
 

Option B: 𝜕𝜑

𝜕𝑦
= −

𝜕∅

𝜕𝑥
  ,

𝜕𝜑

𝜕𝑥
=

𝜕∅

𝜕𝑦
 

Option C: 𝜕2𝜑

𝜕𝑥2
+

𝜕2𝜑

𝜕𝑦2
=

𝜕2∅

𝜕𝑥2
+

𝜕2∅

𝜕𝑦2
= 1 

Option D:  𝜕𝜑

𝜕𝑥
+

𝜕𝜑

𝜕𝑦
=

𝜕∅

𝜕𝑥
+

𝜕∅

𝜕𝑦
= 1 

  

Q20. The Extremal of  ∫
𝑦′2

𝑥2 𝑑𝑥
𝑋2

𝑋1
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Option A: y=c1(x)^3+c2 
Option B: y=c1(x)^2+c2x+c3 

Option C: y=c1x+c2 

Option D: y=c1(x)^4+c2 
  

Q21. The directional derivative  of ∅ in the direction of �̅� is  

Option A: ∇∅. �̅�

|�̅�|
 

Option B: ∇∅. 2�̅�

|�̅�|
 

Option C: ∇∅. �̅�

|�̅�|2
 

Option D:  ∇∅. 𝑎2̅̅ ̅

|�̅�|
 

  
Q22.  The value of the Bessels Function  𝐽−3

2⁄
(𝑥) = 

Option A: 

−√
2

𝜋𝑥
(

𝑐𝑜𝑠𝑥

𝑥
𝑠𝑖𝑛𝑥) 

Option B: 

√
2

𝜋𝑥
(

𝑐𝑜𝑠𝑥

𝑥
+ 𝑠𝑖𝑛𝑥) 

Option C: 

−√
2

𝜋𝑥
(

𝑐𝑜𝑠𝑥

𝑥
+ 𝑠𝑖𝑛𝑥) 

Option D:  

−√
2

𝜋𝑥
(

𝑐𝑜𝑠𝑥

𝑥
+ 𝑐𝑜𝑠𝑥) 

  

Q23. Find a,b,c if  F̅ = (𝑎𝑥𝑦 + 𝑏𝑧3)𝑖 + (3𝑥2 − 𝑐𝑧)𝑗 +
(3𝑥𝑧2 − 𝑦)𝑘  is irrotational. 

Option A: a=6,b=1,c=-1 

Option B: a=4,b=4,c=-2 

Option C: a=6,b=1,c=1 

Option D:  a=4,b=0,c=-1 

  

Q24.  Evaluate   

∫ (𝑦𝑑𝑥 + 𝑥𝑑𝑦)  
𝐵

𝐴
 𝑎𝑙𝑜𝑛𝑔 𝑦 = 𝑥2  from  𝐴(0,0)  𝑡𝑜 𝐵(1,1) 

Option A: 1 

Option B: 10 

Option C: 5 

Option D:  -10 

  

Q25. The Divergence and curl of  F̅ = (𝑥2 − 𝑦2)𝑖 + 2𝑥𝑦𝑗 +
(𝑦2 − 𝑥𝑦)𝑘     is  

Option A: 𝐷𝑖𝑣F̅ = 0 , 𝑐𝑢𝑟𝑙F̅ = (2𝑦𝑥)𝑖 + (𝑦)𝑗 + 4𝑦𝑘  
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Option B: 𝐷𝑖𝑣F̅ = 5𝑥𝑧 + 2𝑥𝑦 , 𝑐𝑢𝑟𝑙F̅ = (2 + 𝑥)𝑖 + (𝑦)𝑗 + 6𝑧𝑘  
Option C: 𝐷𝑖𝑣F̅ = 4𝑥𝑦 , 𝑐𝑢𝑟𝑙F̅ = (2𝑦)𝑖 + (𝑦)𝑗 + 4𝑦𝑘  
Option D:  𝐷𝑖𝑣F̅ = 4𝑥 , 𝑐𝑢𝑟𝑙F̅ = (2𝑦 − 𝑥)𝑖 + (𝑦)𝑗 + 4𝑦𝑘  

 


