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GUJARAT TECHNOLOGICAL UNIVERSITY 
BE-3 SEMESTER – OLD PAPER – W19 TO S25 – QUESTION BANK 

 
Subject Name & Code: 

   
Advance Engineering Mathematics (2130002) 

 
 

Unit 1 – Fourier Series and Fourier Integral 
 

Repeated Questions: 

1. Find the Fourier series expansion of 𝑓(𝑥) = 𝑥ଶ in −𝜋 ≤ 𝑥 ≤ 𝜋. 
○ Appeared in: S-22 (Q1c), S-20 (Q2b, 04 marks), W-23 (Q1c), S-24 (Q1c, 07 marks) 

2. Find the Fourier series of 𝑓(𝑥) = 𝑥+∣ 𝑥 ∣ ,ௗ − 𝜋 < 𝑥 < 𝜋. 
○ Appeared in: W-24 (Q2c), W19 (Q3c-OR, 07 marks) 

3. Find the Fourier series of 𝑓(𝑥) = {
−𝜋, −𝜋 < 𝑥 < 0
𝑥, 0 < 𝑥 < 𝜋

. 

○ Appeared in: W-22 (Q2c-OR), W-21 (Q2d) 

4. Find the half-range cosine series for 𝑓(𝑥) = (𝑥 − 1)ଶ,ௗ0 < 𝑥 < 1. 
○ Appeared in: W-24 (Q4b-OR, 04 marks) 

5. Find the Fourier integral representation of 𝑓(𝑥) = {
1 − 𝑥ଶ, ∣ 𝑥 ∣≤ 1

0, ∣ 𝑥 ∣> 1
. 

○ Appeared in: S-22 (Q4c, 07 marks) 

 

Other Important Questions: 

1. Find a Fourier series for a periodic function 𝑓(𝑥) with period 2, where 𝑓(𝑥) = −1, −1 <

𝑥 < 0; = 1,0 < 𝑥 < 1. 
○ W-24 (Q1c, 07 marks) 

2. Find the Fourier series of 𝑓(𝑥) = 𝑥 + 𝑥ଶ in −𝜋 < 𝑥 < 𝜋. 
○ W-22 (Q2c, 07 marks) 

3. Find the Fourier series of 𝑓(𝑥) = 2𝑥 − 𝑥ଶ with period 3 in (0,3). 
○ W-22 (Q4c, 07 marks) 

4. Find the Fourier series expansion of 𝑓(𝑥) = 𝑥ଶ; −2 ≤ 𝑥 ≤ 2. 
○ S-23 (Q1b, 07 marks) 

5. Find the Fourier series of 𝑓(𝑥) = {
𝑥ଶ, 𝑥 ∈ (0, 𝜋)

0, 𝑥 ∈ (𝜋, 2𝜋)
. 

○ S-23 (Q2b-OR, 07 marks) 

6. Expand 𝑓(𝑥) =
ଵ

ଶ
(𝜋 − 𝑥) as a Fourier series in (0,2𝜋). 

○ W-21 (Q1c) 
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7. Find the half-range sine series of 𝑓(𝑥) = 𝑒௫ in 0 < 𝑥 < 𝜋. 
○ W-21 (Q4a) 

8. Find the half-range sine series of 𝑓(𝑥) = 𝑥ଶ in (0, 𝜋). 
○ S-22 (Q3b-OR, 04 marks) 

9. Find Fourier sine series of 𝑓(𝑥) = 𝜋 − 𝑥, 0 < 𝑥 < 𝜋. 
○ S-23 (Q4a-ii, 04 marks) 

10. Find cosine series for 𝑓(𝑥) = 𝑒௫ in 0 < 𝑥 < 𝐿. 
○ S-20 (Q4b-OR, 04 marks) 

11. Find cosine series for 𝑓(𝑥) = 𝑥ଶ in 0 < 𝑥 < 𝜋. 
○ W19 (Q4b-OR) 

12. Find a cosine series of period 2𝜋 to represent 𝑓(𝑥) = sin 𝑥 in 0 < 𝑥 < 𝜋. 
○ S-24 (Q3a-OR) 

13. Find the Fourier Sine series of 𝑓(𝑥) = 2𝑥 in 0 < 𝑥 < 1. 
○ S-25 (Q4a) 

14. Find the Fourier Cosine integral of 𝑓(𝑥) =
గ

ଶ
𝑒ି௫, 𝑥 ≥ 0. 

○ S-25 (Q4a-OR) 

15. Find the Fourier integral representation of 𝑓(𝑥) = 1 for ∣ 𝑥 ∣< 1, 0 otherwise. 
○ W-23 (Q1b) 

16. Obtain Fourier series of 𝑓(𝑥) = {
0, −2 ≤ 𝑥 < 0
1, 0 ≤ 𝑥 ≤ 2

. 

○ W19 (Q3c) 

17. Obtain Fourier series of 𝑓(𝑥) = 𝑥+∣ 𝑥 ∣, −𝜋 < 𝑥 < 𝜋. 
○ W19 (Q3c-OR, 07 marks) 

 

Practice Numerical: 
 



 3 DESISTUDENTS.ME 

 

  



 4 DESISTUDENTS.ME 

Unit 2 – Partial Differential Equations and Applications 
 

Repeated Questions: 

1. Solve 
ப௨

ப௫
= 2

ப௨

ப௧
+ 𝑢 given 𝑢(𝑥, 0) = 4𝑒ିସ௫ by separation of variables. 

○ Appeared in: S-22 (Q5c, 07 marks), W-24 (Q5c), S-24 (Q5c) 
2. Solve (𝐷ଶ + 𝐷𝐷ᇱ − 6𝐷ᇱଶ)𝑧 = sin (2𝑥 + 𝑦). 

○ Appeared in: S-22 (Q5c-OR, 07 marks), W-23 (Q5c) 
3. Solve 𝑧 = 𝑝𝑞 by Charpit’s method. 

○ Appeared in: W-24 (Q5c), W-21 (Q5c), S-23 (Q5a-ii-OR) 
4. Form PDE by eliminating arbitrary function from 𝑧 = 𝑓(𝑥/𝑦). 

○ Appeared in: S-25 (Q3b), W-22 (Q5a-OR) 
5. Solve 𝑝ଶ + 𝑞ଶ = 𝑥 + 𝑦. 

○ Appeared in: S-22 (Q5a-OR, 03 marks), W-23 (Q5b-i) 
 

Other Important Questions: 
Formation of PDEs: 

1. Form a PDE by eliminating constants 𝑎 and 𝑏 from 𝑧 = (𝑥 − 𝑎)ଶ + (𝑦 − 𝑏)ଶ. 
○ S-23 (Q5a-i) 

2. Form a PDE by eliminating constants 𝑎 and 𝑏 from 𝑧 = (𝑥ଶ + 𝑎)(𝑦ଶ + 𝑏). 
○ W-24 (Q5b) 

3. Form a PDE from 𝑧 = 𝑓(𝑥𝑦 + 𝑧ଶ, 𝑥 + 𝑦 + 𝑧) = 0. 
○ S-25 (Q3b-OR), W19 (Q5a-OR) 

4. Form a PDE by eliminating function from 𝜃(𝑥ଶ − 𝑦ଶ, 𝑥𝑦𝑧) = 0. 
○ W-24 (Q5a-OR) 

5. Form PDE from 𝑧 = 𝑓(𝑥 + 𝑐𝑡) + 𝑔(𝑥 − 𝑐𝑡). 
○ W-23 (Q5a-OR) 

6. Form PDE from 𝑎𝑧 + 𝑏 = 𝑎ଶ𝑥 + 𝑦. 
○ S-24 (Q5a) 

7. Form PDE from 𝑧 = (𝑥 − 2)ଶ + (𝑦 − 3)ଶ. 
○ S-22 (Q5a, 03 marks) 

8. Form PDE from 𝑧 = (𝑥 − 3)ଶ + (𝑦 − 4)ଶ. 
○ W-21 (Q5a) 

 
First Order PDEs: 

1. Solve (𝜋𝑧 − 𝑛𝑦)𝑝 + (𝜋𝑥 − 𝑙𝑧)𝑞 = 𝑙𝑦 − 𝑚𝑥. 
○ S-22 (Q4b-OR, 04 marks) 

2. Solve 𝑥ଶ𝑝 + 𝑦ଶ𝑞 = 𝑧ଶ. 
○ W-24 (Q5b-OR) 

3. Solve 𝑝 − 𝑥ଶ = 𝑞 + 𝑦ଶ. 
○ W-24 (Q5a-II-OR), W-21 (Q5b) 

4. Solve 𝑝𝑞 = 4𝑧. 
○ W-24 (Q5a-I-OR) 

5. Solve 𝑝𝑞 = 1. 
○ S-20 (Q5a, 03 marks) 

6. Solve 𝑝(1 + 𝑞) = 𝑞𝑧. 
○ W-22 (Q5b, 04 marks), S-25 (Q5a-OR) 

7. Solve 𝑝ଶ − 𝑥 = 𝑞ଶ − 𝑦. 
○ S-20 (Q5b, 04 marks) 

8. Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝𝑞. 
○ S-24 (Q5a-OR) 

9. Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + ඥ1 + 𝑝ଶ + 𝑞ଶ. 
○ W-22 (Q5a, 03 marks) 
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10. Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 − 2ඥ𝑝𝑞. 
○ W-21 (Q5a-OR) 

11. Solve 𝑥𝑝 + 𝑦𝑞 = 𝑥 − 𝑦. 
○ S-25 (Q5a) 

12. Solve 𝑥𝑝 + 𝑦𝑞 = 3𝑧. 
○ W-21 (Q5b-OR) 

13. Solve 𝑝𝑧 − 𝑞𝑧 = 𝑧ଶ + (𝑥 + 𝑦)ଶ. 
○ S-23 (Q5a-ii) 

14. Solve 𝑝 + 𝑞ଶ = 1. 
○ S-23 (Q5a-i-OR) 

15. Solve 𝑝𝑞 = 𝑝 + 𝑞. 
○ W-23 (Q5b-ii) 

16. Solve (𝑥ଶ − 𝑦𝑧)𝑝 + (𝑦ଶ − 𝑧𝑥)𝑞 = 𝑧ଶ − 𝑥𝑦. 
○ W-23 (Q5a), W19 (Q5c) 

17. Solve (𝑦 + 𝑧)𝑝 − (𝑥 + 𝑧)𝑞 = 𝑥 − 𝑦. 
○ S-24 (Q5b) 

 
Higher Order PDEs & Applications: 

1. Solve 
பమ௭

ப௫మ + 𝑧 = 0 given 𝑧 = 𝑒௬,
ப௭

ப௫
= 1 when 𝑥 = 0. 

○ S-22 (Q5b-OR, 04 marks), W-22 (Q5b-OR) 

2. Solve 
பమ௭

ப௫మ − 4
பమ௭

ப௬మ = cos 2𝑥cos 3𝑦. 

○ W-22 (Q5c, 07 marks) 

3. Solve 
பమ௭

ப௫మ + 3
பమ௭

ப௫ ப௬
+ 2

பమ௭

ப௬మ = 𝑥 + 𝑦. 

○ S-25 (Q5b) 
4. Solve (𝐷ଶ + 10𝐷𝐷ᇱ + 25𝐷ᇱଶ)𝑧 = 𝑒ଷ௫ାଶ௬. 

○ S-24 (Q5b-OR), W-21 (Q4b) 
5. Solve 𝑟 − 2𝑠 + 𝑡 = sin (2𝑥 + 3𝑦). 

○ S-20 (Q5b, 04 marks) 

6. Solve 
பమ௭

ப௫ ப௬
= sin 𝑥sin 𝑦 with given conditions. 

○ S-20 (Q5a-OR) 

7. Solve 
பమ௭

ப௫ ப௬
= cos 𝑥cos 𝑦 (Direct integration). 

○ W-23 (Q5b-i-OR) 
8. Solve (𝑝ଶ + 𝑞ଶ)𝑥 = 𝑝𝑧. 

○ S-20 (Q5c, 07 marks) 

9. Solve 
பయ௭

ப௫య − 2
பయ௭

ப௫మ ப௬
= 2𝑒ଶ௫. 

○ S-25 (Q5b-OR) 

10. Solve 
ப௨

ப௫
+ 2

ப௨

ப௬
= 0 by separation of variables. 

○ S-23 (Q5b-OR) 

11. Solve 
ப௨

ப௫
= 4

ப௨

ப௬
 with 𝑢(0, 𝑦) = 8𝑒ିଷ௬. 

○ W-21 (Q5c), W-23 (Q5c-OR) 
12. Find temperature in a semi-infinite strip (Heat equation application). 

○ S-24 (Q5c-OR) 

13. Solve 2
ப௨

ப௫
=

ப௨

ப௧
+ 𝑢 with 𝑢(𝑥, 0) = 4𝑒ିଷ௫. 

○ W19 (Q4c) 
 

Practice Numerical: 
  



 6 DESISTUDENTS.ME 

 

  



 7 DESISTUDENTS.ME 

 
 

  



 8 DESISTUDENTS.ME 

Unit 6 – Laplace Transforms and Applications 
 

Repeated Questions: 

1. Use convolution theorem to find 𝐿ିଵ{
ଵ

(௦మା௔మ)మ}. 

○ Appeared in: S-20 (Q1c, 07 marks), S-23 (Q3b, 07 marks), W-22 (Q4c) 

2. Find 𝐿ିଵ{
ଵ

(௦ାଵ)(௦మାଵ)
} using convolution theorem. 

○ Appeared in: S-22 (Q3b, 04 marks), W-22 (Q3b, 04 marks) 

3. Find the Laplace Transform of 
ୡ୭ୱ ௔௧ିୡ୭ୱ ௕௧

௧
. 

○ Appeared in: W-24 (Q4a-I-OR, 03 marks), W-22 (Q4b, 04 marks), W-23 (Q4a) 

4. Find 𝐿ିଵ{
௘షഏೞ

௦మିଶ௦ାଶ
}. 

○ Appeared in: S-22 (Q4a-OR, 03 marks) 

5. State convolution theorem and apply it to evaluate 𝐿ିଵ[
ଵ

௦(௦ା௔)య]. 

○ Appeared in: W19 (Q2c, 07 marks) 

 

Other Important Questions: 

1. Find 𝐿[(𝑡 + 1)ଶ𝑒௧]. 
○ S-22 (Q1b, 04 marks), W-24 (Q3a-OR, 03 marks) 

2. Find 𝐿ିଵ{
ଷ௦ାସ

௦మାଽ
}. 

○ S-22 (Q2a, 03 marks) 

3. Find 𝐿[𝑡ଶsin 𝜋𝑡]. 
○ W-24 (Q1b, 04 marks) 

4. Find 𝐿ିଵ{
௦యାଶ௦మାଶ

௦య(௦మାଵ)
}. 

○ W-24 (Q3a, 03 marks) 

5. Find 𝐿[𝑡𝑒ସ௧cos 2𝑡]. 
○ S-25 (Q3a-OR) 

6. Find 𝐿[𝑡ଶcos 𝑎𝑡]. 
○ S-23 (Q3a-i, 03 marks) 

7. Find 𝐿[sin (3𝑡 + 2)]. 
○ W-22 (Q3a, 03 marks) 

8. Find 𝐿[𝑡sinh 3𝑡]. 
○ W-22 (Q3a-OR, 03 marks) 

9. Find 𝐿ିଵ{tan ିଵ(
ଶ

௦
)}. 

○ W-22 (Q3b-OR, 04 marks) 

10. Find 𝐿ିଵ[log (
௦ା௔

௦ା௕
)]. 

○ S-23 (Q4a-i-OR) 
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11. Find 𝐿[∫
௧

଴
𝑒ି௨cos 𝑢ௗ𝑑𝑢]. 

○ S-23 (Q4a-i, 03 marks), W19 (Q5b-i) 

12. Find 𝐿[𝑡 ∫
௧

଴
𝑒ିସ௧sin 3𝑡ௗ𝑑𝑡]. 

○ W-23 (Q2a) 

13. Find 𝐿[∫
௧

଴ ∫
௦

଴
sin 𝑎𝑡ௗ𝑑𝑡ௗ𝑑𝑡]. 

○ W-21 (Q3a) 

14. Find 𝐿[𝑓(𝑡)] where 𝑓(𝑡) = {
𝑡ଶ, 0 < 𝑡 < 1
4𝑡, 𝑡 > 1

. 

○ S-22 (Q5b, 04 marks) 

15. Find 𝐿[𝑒ିଶ௧(sin 4𝑡 + 𝑡ଶ)]. 
○ W-24 (Q4b, 04 marks) 

16. Find 𝐿[𝑒ି௧sin ଶ 𝑡]. 
○ S-20 (Q4a, 03 marks) 

17. Find 𝐿[cosh (𝑘𝑡)cos 𝑘𝑡]. 
○ S-24 (Q4b) 

18. Find 𝐿[𝑡ଷ + 𝑒ିଷ௧ + 𝑡ଷ/ଶ]. 
○ S-24 (Q4a, 03 marks) 

19. Find 𝐿[𝑡ଶ𝑢(𝑡 − 2)]. 
○ W-24 (Q4a-II-OR, 03 marks) 

20. Find 𝐿[𝑓(𝑡)] if 𝑓(𝑡) = 𝑓(𝑡 + 2𝜋) and 𝑓(𝑡) = 𝑒௧ in one period. 
○ W-23 (Q4a-OR) 

21. Find inverse Laplace: 
ଶ௦ାଷ

(௦ାଶ)(௦ାଵ)మ. 

○ S-24 (Q4c-OR) 

22. Find inverse Laplace: 
௦ାଶ

௦మ(௦ାଷ)
 using convolution theorem. 

○ S-25 (Q1c) 

23. Solve IVP using Laplace: 𝑦ᇱᇱ + 3𝑦ᇱ + 2𝑦 = 𝑒௧ , 𝑦(0) = 1, 𝑦ᇱ(0) = 0. 
○ S-25 (Q3a) 

24. Solve IVP using Laplace: 𝑦ᇱᇱ + 𝑦ᇱ = 𝑡ଶ + 2𝑡, 𝑦(0) = 4, 𝑦ᇱ(0) = −2. 
○ S-22 (Q3c-OR, 07 marks) 

25. Solve IVP using Laplace: 𝑦ᇱᇱ + 4𝑦 = 0, 𝑦(0) = 1, 𝑦ᇱ(0) = 6. 
○ S-24 (Q4c-OR) 

26. Solve using Laplace: 𝑦ᇱ + 2𝑦 = 𝑒ିଷ௧ , 𝑦(0) = 1. 
○ W-21 (Q4c) 

27. Solve using Laplace: 𝑦ᇱᇱ + 6𝑦ᇱ = 1, 𝑦(0) = 2, 𝑦ᇱ(0) = 0. 
○ W-23 (Q2c), W19 (Q2c-OR, 07 marks) 

 

Practice Numerical: 
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Unit 3 – Finite Differences and Interpolation 
 
Practice Numerical: 
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Unit 4 – Numerical Differentiation and Integration 
 
Practice Numerical: 
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Unit 5 – Numerical Solution of Ordinary Differential Equations 
 
Practice Numerical: 
 

 
 

 
**************** 


