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Short Answer Questions 

 

 

1. If u= log (x3 + y3 +z3 – 3xyz), show that  (
𝜕

𝜕𝑥
+

𝜕

𝜕𝑦
+  

𝜕

𝜕𝑧
)

2
𝑢 =  

−𝑔

(𝑥+𝑦+𝑧)2   

2. If = 𝑠𝑖𝑛−1 √𝑥−√𝑦

√𝑥+√𝑦
 , Show that 

𝜕𝑢

𝜕𝑥
= −

𝑦

𝑥

𝜕𝑢

𝜕𝑦
. 

3. If u= sin−1 𝑥

𝑦
+  tan−1 𝑦

𝑥
  , Prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0   

4. Find the radius of curvature at any point of the parabola 𝑦2 = 4𝑎𝑥  and deduce that the radius of 

curvature at parabola is equal to semi-latus rectum. 

5. Find the radius of curvature for the curve, s= c tan 𝜙 at point (s, 𝜙). 

6. Prove that ∫
𝑠𝑖𝑛2𝜃

𝑠𝑖𝑛4𝜃+𝑐𝑜𝑠4𝜃

𝜋

2
0

𝑑𝜃 =
𝜋

2
. 

7. Find the radius of curvature at any point for the curve, r = aemθ 

8. Calculate Divergence of the vector field:  

 

          f   = 
𝑥

𝑥+𝑦+𝑧
 i   +  

𝑦

𝑥+𝑦+𝑧
  j +    

𝑧

𝑥+𝑦+𝑧
  k       

9. Evaluate ∫
𝑥2

(𝑎2−𝑥2)1/2

𝑎

0
𝑑𝑥   

10. Evaluate ∫
√𝑐𝑜𝑠𝑥

√𝑐𝑜𝑠𝑥+ √𝑠𝑖𝑛𝑥

𝜋

2

0
𝑑𝑥   

11. Evaluate  lim
𝑛→∞

 {(
𝑛

𝑛2+12 
)  (

𝑛

𝑛2+22 
) + ⋯ + ( 

𝑛

2𝑛2)}    

12. Evaluate ∫ 𝑡𝑎𝑛5𝑥𝑑𝑥
𝜋

4
0

   using reduction formula 

13. Calculate the divergence of the vector field 

 𝑓 =  
𝑧−𝑥

𝑥2+𝑦2+ 𝑧2 
  𝑖 + 

𝑥−𝑦

𝑥2+𝑦2+ 𝑧2 
  𝑗 + 

𝑦−𝑧

𝑥2+𝑦2+ 𝑧2 
  �⃗⃗�       

 

14. If  r⃗ =  x  i⃗ + y  j⃗ + z  k⃗⃗ and  a⃗⃗    is a constant, prove that, Div. [a⃗⃗   × (r ⃗⃗⃗ ×  a⃗⃗)] = 2𝑎2  

 

 

 

 

 

 

 



 

 

 

 

 

Long Answer Questions 

1. If u is a homogeneous function of nth order in x, y, z such that u = xn f  (
𝑦

𝑥
,

𝑧

𝑥
), then Prove that 

      𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
 = nu 

2. If ρ be the radius of curvature of a parabola at a point whose distance along curve from fixed  

point  is s then   3𝜌
𝜕2𝜌

𝜕𝑠2 − (
𝜕𝜌

𝜕𝑠
)

2
− 9 = 0. 

3. If u be a homogeneous function of nth degree in x, y, z and if u =f (X,Y,Z) where X,Y,Z are 

differential coefficients of ‘u’, w.r.t. x, y, z respectively then Prove that, 𝑋
𝜕𝑓

𝜕𝑋
+ 𝑦

𝜕𝑓

𝜕𝑌
+ 𝑧

𝜕𝑓

𝜕𝑍
 = 

𝑛

𝑛−1
 u 

4. Write the working rule to find the asymptotes on the algebraic curve and find real asymptotes of  

 the curve 𝑥3 + 𝑦3 = 3𝑎𝑥𝑦  . 

5. Obtain the polar tangential formula for radius of curvature. 

6. If r=a sec 2𝜃, Prove that 𝜌 =  
  𝑟4

3𝑝3 

7. Prove that ∫ 𝑐𝑜𝑠𝑛−2𝑥𝑠𝑖𝑛𝑛𝑥𝑑𝑥
𝜋

2
0

=
1

𝑛−1
 

8. Evaluate ∫ √(𝑥 − 𝛼)(𝛽 − 𝑥)
𝛽

𝛼
 dx 

9. Evaluate  

a. ∫
𝑐𝑜𝑠𝑥

(1+𝑠𝑖𝑛𝑥)+(1+𝑐𝑜𝑠𝑥)

𝜋

2
0

𝑑𝑥. 

b. ∫
𝑥2

(𝑥𝑠𝑖𝑛𝑥+𝑐𝑜𝑠𝑥)2

𝜋

2
0

𝑑𝑥. 

10. Evaluate lim
𝑛→∞

 {(1 + 
1

𝑛2)  (1 + 
4

𝑛2) (1 + 
9

𝑛2) … … . (2)}  1/𝑛    

11. Evaluate ∫ sin𝑛𝑥𝑑𝑥
𝜋

2
0

 

12. Evaluate ∫ sin𝑚𝑥 cos𝑛𝑥𝑑𝑥
𝜋

2
0

 such that m, n>0 and m, n ϵ I 

13. Prove that grad (
𝑓

𝑔
) = 

𝑔 (𝑔𝑟𝑎𝑑 𝑓)−𝑓 (𝑔𝑟𝑎𝑑 𝑔)

𝑔2    

14. Find the derivative of f at P in the direction of  a    where 𝑓 = 𝑒𝑦𝑡𝑐𝑜𝑠𝑥 + 𝑒𝑧𝑥𝑐𝑜𝑠𝑦 + 𝑒𝑥𝑦𝑐𝑜𝑠𝑧 

       P(
𝜋

6
,

𝜋

3
, 0) , a   = 3 i   +2  j   -  k  

15. Prove that   ∇ × (𝜙𝑓) = 𝜙(∇ × 𝑓) + (∇𝜙) × 𝑓 

16. Calculate Curl   f     = (𝑥2 + 𝑦2 + 𝑧2)−1
2⁄  (𝑦𝑧  𝑖  + 𝑧𝑥   𝑗  + 𝑥𝑦   𝑘    ) 

 

 

 


