
Candidates are required to give their answer in their own words as far as practicable. 
The figures in the margin indicate full marks. 
 
                                                    Group – A 
 
Attempt all Long question                                              [4×6=24] 

1. Show the length of polar curve 𝑟 = 𝑓(𝜃), 𝑎 ≤ 𝜃 ≤ 𝑏 is 𝐿 =

∫ ට𝑟ଶ + ቀ
ௗ௥

ௗఏ
ቁ

ଶ௕

௔
𝑑𝜃. Find the length of the curve 𝑟 = 3𝑠𝑖𝑛𝜃, 0 ≤ 𝜃 ≤

గ

ଶ
. 

2. Approximate the function 𝑓(𝑥) = √𝑥
య  by Taylor polynomial of degree 2 at 

𝑎 = 8. Find the Maclaurin series for 𝑓(𝑥) = ln (1 + 𝑥). 
3. Find the symmetric equation for the line of intersection of the planes 5𝑥 − 2𝑦 −

2𝑧 = 1  and 4𝑥 + 𝑦 + 𝑧 = 6. Also find the angle between the planes. 
4. Solve the differential equation 𝑦ᇱᇱ + 𝑦ᇱ − 2𝑦 = 𝑥 + 𝑠𝑖𝑛2𝑥, 𝑦(0) = 1, 𝑦ᇱ(0) = 0 

Group – B                   
Attempt all Short question                                              [6×4=24] 

5. Find the points where the tangent is horizontal or vertical on the curve 𝑥 =

2𝑡ଷ + 3𝑡ଶ − 12𝑡 , 𝑦 = 2𝑡ଷ + 3𝑡ଶ + 1. Also, find 
ௗ௬

ௗ௫
.  

6. Find the vertices, foci and asymptotes of the hyperbola 9𝑥ଶ − 4𝑦ଶ = 36. 

7. Determine the sum of the series ∑ ln (
௡మାଵ

ଶ௡మାଵ
)ஶ

௡ୀଵ . 

8. Find the radius of convergence and interval of convergence of the series 

∑
(௫ିଶ)೙

௡మାଵ
ஶ
௡ୀ଴ . 

9.  Find the vector perpendicular to both vectors 𝑎⃗ = 〈6,2,1〉 and 𝑏ሬ⃗ = 〈0,1,3〉. 
10. Solve the differential equation; 𝑦ᇱᇱ − 2𝑦ᇱ = 𝑠𝑖𝑛4𝑡. 

                                      
 
 

 
                        

    Group – C               
Attempt all Very Short question                                            [6×2 =12] 

11. a. Find the limit of convergence of 𝑎௡ =
ଷାହ௡మ

௡ା௡మ  .  

        b. Find the sum of the series ∑
ଵ

௡మାଵ 
ஶ
௡ୀଵ . 

12. .a. Find radius of convergence of the series ∑
௫೙

√௡ 
ஶ
௡ୀଵ . 

         b. Find the equation of sphere that passes through the origin and whose center is 
            (1,2,3). 

13. a. Determine scalar projection of 𝑏ሬ⃗  onto 𝑎⃗, where 𝑎⃗ = 〈3,6, −2〉 and 𝑏ሬ⃗ = 〈3,6, −2〉. 

        b. Solve; 𝑦ᇱᇱ + 4𝑦ᇱ + 4𝑦 = 0. 

 
THE – END 
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