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Topic in Mathematical Application  

Subject  

Subject                                                      mathematical application  

Period                                                        2nd semester  

 

 

Q1/ reduce the following equations to canonical form and solve it 

 

1) 𝑦𝑠 − 𝑝 = 𝑥𝑦2sin(𝑥𝑦) 
2) 𝑟 + 𝑠 = 3𝑦2 

3) 2𝑦𝑡 − 𝑥𝑠 + 2𝑞 = 𝑥2𝑦 

4) 𝑥𝑟 + 𝑦𝑠 + 𝑝 = 8𝑥𝑦2 + 9𝑥2 

5) 6𝑟 − 𝑠 − 𝑡 = 18𝑦 − 4𝑥 

6) 𝑥(𝑥𝑦 − 1)𝑟 − (𝑥2𝑦2 − 1)𝑠 + 𝑦(𝑦 − 𝑥)𝑡 + (𝑦 + 𝑥)(𝑝 − 𝑞) =
2(𝑥 + 𝑦 + 1) 

7) 𝑥𝑦𝑟 + 𝑥2𝑠 − 𝑦𝑝 = 𝑥3𝑦2 

Q2) if 𝑓(𝑥) is periodic function, then∫ 𝑓(𝑥)𝑑𝑥
𝑡

0
 is also periodic of the same 

period 𝑓 

Q3) if 𝑓(𝑥) is periodic function of period 𝑃, then𝑓′(𝑥) is also periodic of the 

same period 𝑃 

Q4) Expand 𝑓(𝑥) = 𝑠𝑖𝑛𝑥0 < 𝑥 < 𝜋 in Fourier cosine 

Q5)𝑓(𝑥) = 𝑥(10 − 𝑥)0 < 𝑥 < 10 

Q6) 𝑓(𝑥) = {
𝑐𝑜𝑠𝑥 0 < 𝑥 < 𝜋
0 𝜋 < 𝑥 < 2𝜋

 

Q7) 𝑓(𝑥) = {
2 0 < 𝑥 < 3
−2 −3 < 𝑥 < 0

𝑝𝑒𝑟𝑖𝑜𝑑 = 6 

Q8) Expand 𝑓(𝑥) = 𝑥20 < 𝑥 < 2𝜋  
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Q9) a} find the Fourier coefficients corresponding to the function  

  

𝑓(𝑥) = {
0 −5 < 𝑥 < 0
3 0 < 𝑥 < 5

𝑝𝑒𝑟𝑖𝑜𝑑 = 10 

b} write the corresponding Fourier series 

c} How should 𝑓(𝑥) be defined at 𝑥 = −5, 𝑥 = 0, 𝑎𝑛𝑑𝑥 = 5 in order 

that Fourier series will converge to 𝑓(𝑥)𝑓𝑜𝑟 − 5 < 𝑥 < 5 

Q10)   a}expand 𝑓(𝑥) = 𝑥20 < 𝑥 < 2𝜋  in a Fourier series if the period 2𝜋 

                 b}prove that 
1

12
+

1

22
+

1

32
+⋯ =

𝜋2

6
 

Q11) a}find a Fourier series for 𝑓(𝑥) = 𝑥20 < 𝑥 < 2 by integrating the series 

of sine series 

              b} use{a} to evaluate the series ∑
(−1)𝑛−1

𝑛2
∞
𝑛=1  

Q12) show that term by term differentiation of the series in 𝑓(𝑥) = 𝑥 is not valid. 

Q13 ) If 𝑓(𝑥)𝑎𝑛𝑑𝑓′(𝑥) are piecewise continuous in (−𝜋, 𝜋) prove that 

lim
𝑚→∞

𝑆𝑚(𝑥) =
𝑓(𝑥+0)+𝑓(𝑥−0)

2
 

Q14) find corresponding Fourier series, using properties of even and odd function 

a]𝑓(𝑥) = {
−𝑥 −4 ≤ 𝑥 < 0
𝑥 0 ≤ 𝑥 ≤ 4

   b] 

𝑓(𝑥) = {
8 0 < 𝑥 < 2
−8 2 < 𝑥 < 4

 

 

Q15)a]show that for −𝜋 < 𝑥 < 𝜋     

𝑥 = 2(
𝑠𝑖𝑛𝑥

1
−
𝑠𝑖𝑛2𝑥

2
+
𝑠𝑖𝑛3𝑥

3
−⋯ . ) 

b] integrating the result of [a] show that  

 

𝑥2 =
𝜋2

3
− 4(

𝑐𝑜𝑠𝑥

12
−
𝑐𝑜𝑠2𝑥

22
+
𝑐𝑜𝑠3𝑥

32
−⋯) 

C]show that the series on the right in part [b] converge unformly to the 

functions on left [a] 
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Q16)  show that for −𝜋 < 𝑥 < 𝜋     

𝑥𝑐𝑜𝑠𝑥 = −
1

2
𝑠𝑖𝑛𝑥 + 2(

2𝑠𝑖𝑛2𝑥

1.3
−
2𝑠𝑖𝑛3𝑥

2.4
+
4𝑠𝑖𝑛4𝑥

3.5
−⋯ . ) 

 

Q17)use  [13] show that for −𝜋 < 𝑥 < 𝜋     

𝑥𝑠𝑖𝑛𝑥 = 1 −
1

2
𝑐𝑜𝑠𝑥 − 2(

𝑐𝑜𝑠2𝑥

1.3
−
𝑐𝑜𝑠3𝑥

2.4
+
𝑐𝑜𝑠4𝑥

3.5
−⋯ . ) 

Q18) by using Parseval’s equality show that  

∑
1

𝑛4
∞
𝑛=1 =

𝜋4

20
  

 

Q19) by using Parseval’s equality show that  

∑
1

𝑛6
∞
𝑛=1 =

𝜋6

945
  

Q20) Solve B.V.P 
𝜕𝑢

𝜕𝑡
= 2

𝜕2𝑢

𝜕𝑥2
  𝑢(0, 𝑡) = 10, 𝑢(3, 𝑡) = 40, 𝑢(𝑥, 0) = 25,

|𝑢(𝑥, 𝑡)| < 𝑚 

Q21) Solve B.V.P 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
  𝑢𝑥(0, 𝑡) = 0, 𝑢𝑥(𝐿, 𝑡) = 0, 𝑢(𝑥, 0) = 𝑓(𝑥),

|𝑢(𝑥, 𝑡)| < 𝑚 

Q22) Solve 
𝜕2𝑢

𝜕𝑝2
+

1

𝑝

𝜕𝑢

𝜕𝑝
+

1

𝑝2
𝜕2𝑢

𝜕∅2
= 0 with B.C 𝑢(1, ∅) = {

𝑢1 0 < ∅ < 𝜋
𝑢2 𝜋 < ∅ < 2𝜋

 

 |𝑢(𝑝, ∅)| < 𝑚 

 

Q23) Solve B.V.P 
𝜕𝑢

𝜕𝑡
= 2

𝜕2𝑢

𝜕𝑥2
  𝑢(0, 𝑡) = 𝑢(4, 𝑡) = 0, 𝑢(𝑥, 0) = 25𝑥, 𝑤ℎ𝑒𝑟𝑒0 <

𝑥 < 4, 𝑡 > 0 
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Q24) Solve B.V.P 
𝜕𝑢

𝜕𝑡
=

𝜕2𝑢

𝜕𝑥2
  𝑢𝑥(0, 𝑡) = 𝑢𝑥(𝜋, 𝑡) = 0, 𝑢(𝑥, 0) = 𝑓(𝑥), 𝑤ℎ𝑒𝑟𝑒0 <

𝑥 < 𝜋, 𝑡 > 0 is given by 

𝑢(𝑥, 𝑡) =
1

𝜋
∫ 𝑓(𝑥)𝑑𝑥 +

2

𝜋
∑ 𝑒−𝑚

2𝑡𝑐𝑜𝑠𝑚𝑥∫ 𝑓(𝑥)𝑐𝑜𝑠𝑚𝑥𝑑𝑥
𝜋

0

∞

𝑚=1

𝜋

0

 

Q25) Solve B.V.P 
𝜕𝑢

𝜕𝑡
=

𝜕2𝑢

𝜕𝑥2
− 𝛼2𝑢  𝑢(0, 𝑡) = 𝑢1, 𝑢(𝐿, 𝑡) = 𝑢2, 𝑢(𝑥, 0) = 0,

𝑤ℎ𝑒𝑟𝑒0 < 𝑥 < 𝐿, 𝑡 > 0, 𝛼, 𝐿 are constant. 

Q26) Solve B.V.P 
𝜕2𝑦

𝜕𝑡2
+ 𝑏2

𝜕4𝑦

𝜕𝑥4
= 0 where 

𝑦(0, 𝑡) = 0, 𝑦(𝐿, 𝑡) = 0, 𝑦(𝑥, 0) = 𝑓(𝑥), |𝑦(𝑥, 𝑡)| < 𝑚 

 

𝑦𝑡(𝑥, 0) = 0, 𝑦𝑥𝑥(0, 𝑡) = 0, 𝑦𝑥𝑥(𝐿, 𝑡) = 0 

 


