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1. With usual notation, prove that 𝑡𝑎𝑛∅ = 𝑟 (
𝑑𝜃

𝑑𝑟
). 

2. Find the angle between two curves )cos1( −= ar and cos2ar = . 

3. Show that the curves 𝑟𝑛 = 𝑎𝑛𝑐𝑜𝑠𝑛𝜃 and 𝑟𝑛 = 𝑏𝑛𝑠𝑖𝑛𝑛𝜃 are intersect orthogonally. 

4. Find the Pedal equation of the curve   𝑟𝑚 = 𝑎𝑚𝑐𝑜𝑠𝑚𝜃. 

5. Find the Pedal equation of the curve   
2𝑎

𝑟
= (1 + 𝑐𝑜𝑠𝜃). 

6. Find the radius of curvature for the curve )( 222 yxayx += at the point (-2a,2a) 

7. Find the Radius of curvature of the curve 𝑦2 =
4𝑎2(2𝑎−𝑥)

𝑥
   where the curve meets x-axis. 

8. Show that for the curve (1 − 𝑐𝑜𝑠𝜃) = 2𝑎 , 𝜌2 varies as 𝑟3 . 

9. Find the Centre of Curvature for the parabola 𝑦2 = 4𝑎𝑥 and hence find its Evolute. 

10. Find the Circle of Curvature for the curve √𝑥 + √𝑦 = √𝑎at(
𝑎

4
,
𝑎

4
). 

11. Expand 𝑡𝑎𝑛−1𝑥  in powers of (𝑥 − 1) upto fourth degree terms. 

12. Using Maclaurin’s expansion, prove that  .....
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13. Using Maclaurin’s series expand  log(1 + 𝑒𝑥) upto term containing 𝑥4.  

14. Evaluate a)lim
𝑥→0

(
𝑎𝑥+𝑏𝑥+𝑐𝑥+𝑑𝑥

4
)

1

𝑥
    b) lim

𝑥→0
(
𝑠𝑖𝑛𝑥

𝑥
)

1

𝑥2
     c) lim

𝑥→0
(
(1+𝑥)

1
𝑥⁄ −𝑒

𝑥
) 

15. If   𝑧 = 𝑒𝑎𝑥+𝑏𝑦𝑓(𝑎𝑥 − 𝑏𝑦) then P.T.   𝑏
𝜕𝑧

𝜕𝑥
+ 𝑎

𝜕𝑧

𝜕𝑦
= 2𝑎𝑏𝑧. 

16. If  𝑢 = 𝑓(𝑥 − 𝑦, 𝑦 − 𝑧, 𝑧 − 𝑥) then Show that    
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
= 0 . 

17. If  𝑢 = 𝑓 (
𝑥

𝑦
,
𝑦
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 ,
𝑧

𝑥
) then prove that 0=
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18.  If  𝑢 = 𝑥2 + 𝑦2 + 𝑧2, 𝑣 = 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥, 𝑤 = 𝑥 + 𝑦 + 𝑧,thenfind
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19.  Find the extreme values of the function 𝑓(𝑥, 𝑦) = 𝑥3𝑦2(1 − 𝑥 − 𝑦) for 𝑥, 𝑦 ≠ 0. 



20.  Find the stationary values of 𝑥2 + 𝑦2 + 𝑧2  subject to the condition 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 = 3𝑎2. 

21. Evaluate ∫ ∫ 𝑥𝑦𝑑𝑦𝑑𝑥
√𝑥

𝑥

1

0
 by changing order of integration. 

22. Evaluate∫ ∫ (𝑦√𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦
√𝑎2−𝑦2

0

𝑎

0
bychanging into Polar coordinates. 

23. Evaluate ∫ ∫ 𝑒−(𝑥
2+𝑦2)𝑑𝑥𝑑𝑦

∞

0

∞

0
 by changing to polar coordinates. 

24. Evaluate∫ ∫ ∫ 𝑒(𝑥+𝑦+𝑧)
𝑥+𝑦

0
𝑑𝑧𝑑𝑦𝑑𝑥

𝑥

0

𝑎

0
. 

25. Evaluate∫ ∫ ∫ (𝑥2 + 𝑦2 + 𝑧2)
𝑎

−𝑎
𝑑𝑧𝑑𝑦𝑑𝑥

𝑏

−𝑏

𝑐

−𝑐
. 

26. Find the area bounded between parabolas 𝑦2 = 4𝑎𝑥 and 𝑥2 = 4𝑎𝑦  using double integration. 

27. Find the area of the Ellipse   
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1    by double integration. 

28. Prove that
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29. Prove that∫ √sin𝜃 𝑑𝜃
𝜋

2
0

𝑋 ∫
1

√sin𝜃
𝑑𝜃

𝜋

2
0

= 𝜋. 

30. Solve (𝑦3 − 3𝑥2𝑦)𝑑𝑥 − (𝑥3 − 3𝑥𝑦2)𝑑𝑦 = 0 

31. Solve   𝑦(2𝑥 − 𝑦 + 1)𝑑𝑥 + 𝑥(3𝑥 − 4𝑦 + 3)𝑑𝑦 = 0. 

32. Solve (𝑦𝑙𝑜𝑔𝑥 − 2)𝑦𝑑𝑥 = 𝑥𝑑𝑦. 

33. Solve 
322
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34. Solve ( ) 132 =+
dx

dy
xyyx . 

35. Solve 0
cossin

sincos
=

++

++
+

xyxx

yyxy

dx

dy
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36. Solve   
𝑑𝑦

𝑑𝑥
+ 𝑥𝑠𝑖𝑛2𝑦 = 𝑥3𝑐𝑜𝑠2𝑦. 

37. Find the orthogonal trajectories of the family 1
2

2

2

2

=
+

+
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y

a

x
 where λ is parameters.  

38. Find the orthogonal trajectory of the family  𝑟𝑛𝑐𝑜𝑠𝑛𝜃 = 𝑎𝑛 . 

39. A body originally at 800𝐶 cools to 600𝐶  in 20 minutes the temperature of air being 400𝐶 .   

What will be the temperature of the body after 40 minutes.    

40. Solve  𝑝2 − 2𝑝𝑠𝑖𝑛ℎ𝑥 − 1 = 0. 



41. Obtain the General solution and Singular solution of equation 𝑥𝑝3 − 𝑦𝑝2 + 1 = 0 as Clairaut’s 

equation. 

42. Solve  (𝑝𝑥 − 𝑦)(𝑝𝑦 + 𝑥) = 2𝑝  by reducing into Clairaut’s form taking substitution 

    𝑋 = 𝑥2 ,𝑌 = 𝑦2. 

        iii) No solution.  

45. Solve the system of equations 𝑥 + 𝑦 + 𝑧 = 9, 𝑥 − 2𝑦 + 3𝑧 = 8, 2𝑥 + 𝑦 − 𝑧 = 3 by  

Gauss elimination method. 

46. Solve by using Gauss-Jordon method 

         𝑥 + 𝑦 + 𝑧 = 9, 2𝑥 + 𝑦 − 𝑧 = 0, 2𝑥 + 5𝑦 + 7𝑧 = 52. 

47. Solve the system of equations by Gauss Seidel Method 

𝑥 + 𝑦 + 54𝑧 = 110, 27𝑥 + 6𝑦 − 𝑧 = 85, 6𝑥 + 15𝑦 + 2𝑧 = 72. 

48. Find the Largest Eigen value and the corresponding Eigen vector of   A=
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312

132

226

 

using power method .Take [1,1,1]𝑇 as intial vector .  

 

49. Find the Largest Eigen value and the corresponding Eigen vector of   

A=
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031

2125

 using power method .Take [1,0,0]𝑇 as initial vector. 

 

50.  Reduce the matrix A = [
4 1
2 3

]  into Diagonal form. 

 

 

 

43. Find the Rank of the matrix  
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1201

A  by reducing it into Echelon form. 

44. For what values of λand µ the system of equations  𝑥 + 𝑦 + 𝑧 = 6, 𝑥 + 2𝑦 + 3𝑧 = 10, 

𝑥 + 2𝑦 +λz = μ may have i) Unique solution ii) Infinite number of solutions 



 

 

 


