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1A. 
 
 
 
 

Find the Fourier series expansion of 𝑓(𝑥) = 𝑥 − 𝑥2 in −𝜋 ≤ 𝑥 ≤  𝜋 and hence prove 

that   
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Given 𝑓(𝑥 + 2𝜋) = 𝑓(𝑥). 

04 

1B. 
 
 
 
 

Find the half range sine series for 𝑓(𝑥) =  {
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Given 𝑓(𝑥 + 2) = 𝑓(𝑥). 

03 

1C. 
 
 
 
 
 
 
 
 

Obtain the first three coefficients in the Fourier cosine series for 𝑦,  where   𝑦 is given in 

the table. 
 

𝑥𝑜 0 60 120 180 240 300 

y 4 8 15 7 6 2 

03 

2A. 
 
 
 
 
 

 Calculate the mean and median for the following frequency distribution 

 
 

Class 

interval  

0 – 10   10 – 20  20 – 30  30 – 40  40 – 50  50 – 60  

frequency 3 7 15 12 8 5 

04 

2B. 
 
 

 

 Find the quartile deviation for the following distribution. 
 

Class 

interval 

3 – 4.9  5 – 6.9 7 – 8.9  9 – 10.9  11 – 12.9  13 – 14.9  15 – 16.9 

Frequency  5 8 30   82  45 24 6 

03 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 



2C. 
 
 
 
 
 
 
 

The scores of two golf players A and B in 12 rounds are given below. Who is the better 

player and who is the more consistent player? 
 

A 74 75 78 72 78 77 79 81 79 76 72 71 

B 87 84 80 88 89 85 86 82 82 79 86 80 

03 

3A. 
 
 

State and Prove the Green’s theorem in the plane. 
 

04 

3B. 
 
 
 

 

Compute the kurtosis for the following distribution. 

   Class  60 – 62   63 – 65  66 – 68   69 – 71   72 - 74 

    Frequency  5 18 42 27 8 

03 

3C. 
 
 
 
 
 

Fit a straight line for the following data using least square method. 
 

X 0 1 2 3 4 

Y 1.0 1.8 3.3 4.5 6.3 

03 

4A. 
 
 
 

Is 𝐹⃗ = (𝑦2𝑐𝑜𝑠𝑥 + 𝑧3  )𝑖 + (2𝑦 𝑠𝑖𝑛𝑥 − 4)𝑗 + (3𝑥𝑧2 +  2)𝑘 is conservative? If so find 

scalar potential. 
04 

4B. 
 
 
 

Find the work done in moving a particle in the field 𝐹⃗ = 3𝑥2𝑖̂ + (2𝑥𝑧 − 𝑦)𝑗̂ + 𝑧𝑘̂ along 

the straight line from (0, 0, 0) to (2, 1, 3). 
03 

4C. 
 
 
 
 

Find the directional derivative of 𝑓(𝑥, 𝑦 , 𝑧) = 𝑥𝑦2 + 𝑦 𝑧3 at (2, −1, 1) in the direction 

of  𝑖̂ + 2𝑗̂  + 3 𝑘̂ . 
03 

5A. 
 
 

Derive the one dimensional Wave Equation with suitable assumptions. 04 

5B. 
 
 
 

Solve by the method of separation of variables 
𝜕𝑢

𝜕𝑥
= 2

𝜕𝑢

𝜕𝑡
+ 𝑢 where 

 𝑢(𝑥, 0 ) = 6𝑒−3𝑥 

03 

5C. Solve 𝑈𝑥𝑦 −  𝑈𝑦𝑦 = 0  given v = x and   𝑧 = 𝑥 + 𝑦. 03 
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