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UNIT-I 

1. Solve   𝑥 
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥 log 𝑥 

2.  Solve   𝑥 
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥3 𝑦6 

3. Solve    
𝑑𝑦

𝑑𝑥
= 𝑦 tan 𝑥 − 2 𝑠𝑖𝑛𝑥 

4. Solve    
𝑑𝑦

𝑑𝑥
+ 𝑦 𝑡𝑎𝑛𝑥 = 𝑥2 𝑐𝑜𝑠2𝑥 

 5. Show that the following DE is exact and solve it. 

           (1 + 𝑒𝑥/𝑦)𝑑𝑥 + 𝑒𝑥/𝑦 (1 −
𝑥

𝑦
 )𝑑𝑦 = 0   

6. Solve    
1

𝑦
 
𝑑𝑦

𝑑𝑥
+

𝑥

1−𝑥2 = 𝑥𝑦−1/2 

 

 7. Solve   𝑦 − 2𝑝𝑥 =  𝑡𝑎𝑛−1(𝑥𝑝2) 

 

8. Solve   𝑝2 − 4𝑝 + 3 =  0 

 

9. Solve   𝑝3 − 2𝑥𝑦𝑝 + 4𝑦2 =  0 

 

10. Solve   𝑝 = sin (𝑦 − 𝑥𝑝) 

 

UNIT-II 



1.  Solve   ( 𝐷2 − 3𝐷 + 2)𝑦 = 𝑥 𝑒3𝑥   

2. Solve   ( 𝐷2 − 5𝐷 + 6)𝑦 = cos 3𝑥   

3. Solve   ( 𝐷2 − 4𝐷 + 3)𝑦 = 2𝑥 2   

4. Solve   ( 𝐷2 − 𝐷)𝑦 = 𝑥 2 + 3𝑥 + 5   

5. Solve   ( 𝐷2 + 𝑛2)𝑦 = 𝑐𝑜𝑠𝑒𝑐 𝑛𝑥   

6. Solve    ( 𝐷2 + 1)𝑦 = 𝑠𝑒𝑐2𝑥 

7.  Solve  𝑥2 𝑑2𝑦

𝑑𝑥
− 8𝑥

𝑑𝑦

𝑑𝑥
+ 8𝑦 = 𝑙𝑜𝑔𝑥 

8.  Solve  𝑥2 𝑑2𝑦

𝑑𝑥
− 3𝑥

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 2𝑥 2 

 9.  Solve  
𝑑2𝑦

𝑑𝑥2 + 4𝑦 = tan2x   by method of variation of parameters.  

10. Solve  
𝑑2𝑦

𝑑𝑥2 − 2
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥2 𝑒𝑥   by method of variation of parameters.  

 

UNIT-III 

 

1. From the equation yn= A2n+B(−3)n, derive a difference equation by eliminating the 

arbitrary constants A   

    and  B. What is the order of the difference equation? 

2. Find the difference equations from the equation  ux = A cos xθ +  Bsin xθ   

3. Solve  ux+1 −3xux = 0    

4. Solve  yx + 2 − 2 yx + 1  +    yx   =  2x  x2 

5 . Solve ux + 2  +   ux + 1  +   ux   =   x2+ x+1.         

6. Solve  yn + 2 − 4 yn  =  9 n2 

7. Solve ux + 2  − 7 ux + 1 + 10 ux   =  12 (4)x 

8. Solve yn + 2  −  yn + 1 −  12 yn   =   cos 2 n 

9.  Solve yn + 2 −  7 yn + 1  +  12 yn  =  cos n 



10. Define difference equation and its order 

 

UNIT-IV 

1. Find the equation of the sphere which passes through the point (1, 0, 0),  (0, 1, 0) and 

(0, 0, 1) and has its    

     centre on the plane x + y + z = 6. 

2. Prove that the sphere   x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0 will intersect the plane  

l x + m y + n z = P if     

      and only if (l u  + m v+  n w + p )2  ≤  (l2 + m2 + n2) (u2 + v2 + w2– d) 

3. Find the equation of the sphere for which the circle          

x2 + y2 + z2 + 10y –4z –8 = 0, x + y + z = 3 is a great circle. 

4. Find the equation of the sphere for which the circle  

     x2 + y2 + z2  + 7 y – 2 z + 2 = 0, 2 x + 3 y + 4 z = 8 is a great circle.  

5. Find the equation of the sphere which touches the sphere  x2 + y2 + z2 + 2x−6y+1 = 0 

at (1, 2,−2)  

     and passes through the point (1, −1, 0). 

6. Show that the plane 2 x – 2 y + z + 12 = 0 touches the sphere  x2 + y2 + z2 − 2 x − 4 y 

+ 2 z −3 = 0 and find    

     the point of contact. 

7. Find the equations of the spheres which pass through the circle   x2 + y2 + z2 = 5,  x + 

2 y + 3 z = 3 and   

      touch 4 x + 3 y – 15 = 0. 

8. Show that the plane  2 x – 2 y + z + 16 = 0   touches the sphere x2 + y2 + z2 + 2 x – 4 

y + 2 z  = 3 and find   

      the point of contact. 

9. Define right circular cylinder and right circular cone. 

10. Find the equation of the sphere with centre (3, - 4, 5) and radius 5 
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UNIT I 

 

UNIT I 

1.  A particle moves along the curve   𝑟̅  =  (𝑡3 − 4𝑡) 𝑖̅ + (𝑡2 + 4𝑡) 𝑗̅ + (8𝑡2 − 3𝑡3) 𝑘̅ where 

 𝑡  is the time. Find the magnitude of the tangential components of its acceleration 

at      𝑡 =  2.    

2.  A particle moves so that its position vector is given by    𝑟̅   =  𝑐𝑜𝑠𝜔𝑡 𝑖̅ + 𝑠𝑖𝑛𝜔𝑡 𝑗 ̅ 

where  𝜔  is a constant. Show that (𝑎)  the velocity  𝑣 ̅  of the particle is 

perpendicular to  𝑟̅ , (b) the acceleration  𝑎 ̅  is directed towards the origin and has 

magnitude proportional to the distance from the origin and (c)   𝑟̅ × 𝑣̅ = 𝑎̅   constant 

vector. 

3. A particle moves along a curve  𝑥 = 𝑡3 + 1 ,    𝑦 = 𝑡2  ,    𝑧 = 2𝑡 + 5 , where 𝑡  is the 

time. Find the components of its velocity and acceleration at time   𝑡 = 1   in the 

direction   𝑖 ̅ +  𝑗̅ + 3 𝑘̅ .                                       

4.  Find   ∇∅    if  ∅ = ln| r̅ |       (𝑏)    ∅ =   
1

𝑟
     (𝑐)   ∅ =  𝑟𝑛 

5.  Prove that   𝑟𝑛 𝑟̅    is 𝑖𝑟𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙. Find the value of  𝑛  when it is 𝑠𝑜𝑙𝑒𝑛𝑜𝑖𝑑𝑎𝑙. 

6. Find the directional derivative of the function  ∅ =  𝑥2 − 𝑦2 + 2 𝑧2    at the point  

𝑃(1, 2 ,3)   in the direction of the line  𝑃𝑄  where  𝑄 is the point  (5, 0 ,4). 

7.  Prove that for any vector field 𝑉̅,   curl (curl 𝑉̅ ) = 0 vector 

8.  If   𝐴̅  is a constant vector, prove that   ∇( r̅ ∙ A̅) =  A̅   .  

9. Find a unit normal vector to the surface   𝑥2 + 𝑦2 =  𝑧2 at the point  (1 , 0 , −1) .                                             

10. Prove that   𝑖)   ∇ × (∇∅ ) = 0       𝑖𝑖)   ∇ ∙ (∇ × 𝐴̅ ) = 0 

11. If   v̅ = w̅ × r̅  , prove that  w̅ =
1

2
 𝑐𝑢𝑟𝑙 v ̅ , where  w̅ is a constant vector. 



12. If  𝐹̅ = 3𝑥𝑦  𝑖̅ − 𝑦2 𝑗 ̅, evaluate  ∫  
𝐶

 𝐹̅. 𝑑𝑟̅  where 𝐶 is the curve in the 𝑥𝑦  plane, 𝑦 =

2𝑥2  from  (0, 0, ) to  (1, 2)  . 

13.  Find the total work done in moving a particle in a force field given by    𝐹̅ =

3𝑥𝑦 𝑖̅ − 5𝑧 𝑗̅ + 10𝑥 𝑘̅  along the curve  𝑥 = 𝑡2 + 1 , 𝑦 = 2𝑡2  , 𝑧 = 𝑡3 from  𝑡 = 1  to  𝑡 = 2. 

14. Find the work done in moving a particle once around a circle  𝐶  in the 𝑥𝑦 plane of 

radius  2  and centre (0,0) and if the force field is given by  𝐹̅ = 3𝑥𝑦 𝑖̅ − 𝑦 𝑗̅ +  2𝑥𝑧 𝑘̅   . 

15. Find the work done in moving a particle once around a circle 𝐶  in the 𝑥𝑦 plane. If 

the circle has centre at the origin and radius  3  and the force field is given by 

16. Find the work done by a force  𝑦 𝑖 ̅ +  𝑥𝑗 ̅ which displace a particle from origin to a 

point ( 𝑖̅ + 𝑗)̅.                                                                                                                              

 

UNIT II 

1. Evaluate   ∬ 𝑥𝑦
𝑅 

 𝑑𝑥 𝑑𝑦   , where  𝑅  is the quadrant of the circle  𝑥2 + y2 = a2  where 

𝑥 ≥ 0 , 𝑦 ≥ 0.                                                                                                                             

 

2.  Evaluate   ∬ 𝑥2
𝑅 

 𝑑𝑥 𝑑𝑦,   where  𝑅  is the region bounded by the curves  𝑦 = 𝑥  and 

𝑦 = 𝑥2 . 

3.  Evaluate  ∫  
∞

0
∫   
∞

𝑥

𝑒−𝑦

𝑦
    𝑑𝑦 𝑑𝑥   by changing the order of integration.     

4.  Change the order of integration in the following integral    ∫  
𝑎

0
∫  

𝑥

0
𝑓(𝑥, 𝑦) 𝑑𝑥 𝑑𝑦                        

                                                               

5.  Evaluate  ∫  
𝑎

0
∫  

𝑎

𝑦

𝑥

( 𝑥2+ 𝑦2)
   𝑑𝑥 𝑑𝑦   by changing in to polar coordinates.     

6. Evaluate  ∫  
1

0
∫  

1

y2 ∫  x
1−𝑥 

0
 𝑑𝑦𝑑𝑥𝑑𝑧 

7. Evaluate  ∭  
𝑆

 𝑑𝑥 𝑑𝑦 𝑑𝑧  , where  

                            𝑆 =  {(𝑥, 𝑦, 𝑧):  𝑥2 + 𝑦2 + 𝑧2 ≤ 1 , 𝑥 ≥ 0, 𝑦 ≥ 0, 𝑧 ≥ 0 }. 

8. Evaluate  ∫  
2π

0
∫  

π/4 

0
∫ 𝑟2a

0
sinθ 𝑑𝑟 𝑑𝜃 𝑑∅. 

9. Evaluate  ∫  
1

0
∫  

1−𝑥

0
 ∫  

1−𝑥2−𝑦2

0
𝑑𝑧 𝑑𝑦 𝑑𝑥 .                    

 

UNIT III 



10. Apply Green’s theorem to prove that  

   a) The area enclosed by a simple plane curve C is   =  
1 

2
 ∮

𝐶
(𝑥𝑑𝑦 − 𝑦𝑑𝑥) 

   b) Hence find the area of an ellipse whose semi –major and semi-minor axes are of 

length a and b. 

11. Show that  ∬
𝑆

  𝑟̅ ∙ 𝑛̂ 𝑑𝑆 = 3𝑉,  where V  is the volume enclosed by a closed surface 

S.  

12. If   𝐻̅ = 𝑐𝑢𝑟𝑙 𝐴̅  then by divergence theorem, prove that   ∬
𝑆

  𝐻̅ ∙ 𝑛̅ 𝑑𝑆 = 0, for any 

closed surface S.  

13. Show that    ∬
𝑆

  (𝑎𝑥𝑖̅ + 𝑏𝑦𝑗̅ + 𝑐𝑧𝑘̅) ∙ 𝑛̂ 𝑑𝑆  =   
4

3
𝜋(𝑎 + 𝑏 + 𝑐),  

 

14. Evaluate  ∮  
𝐶

(𝑦 − sin 𝑥)𝑑𝑥 + cos 𝑥 𝑑𝑦   by using Green’s theorem in a plane, where 

C is the triangle in xy-plane with vertices  (0,0),   (𝜋 2, 0⁄ ), (𝜋 2, 1⁄ ).   

Example 2. Evaluate by Stoke’s theorem    ∫
𝐶

(𝑒𝑥𝑑𝑥 + 2𝑦𝑑𝑦 − 𝑑𝑧),  where C is the 

curve 𝑥2 + 𝑦2 = 4,    𝑧 = 2. 

15. Evaluate using divergence theorem for   𝑓̅ = (𝑥2 − 𝑦𝑧)𝑖̅ + (𝑦2 − 𝑧𝑥)𝑗̅ + (𝑧2 − 𝑥𝑦)𝑘̅ 

taken over the rectangular parallelepiped   0 ≤ 𝑥 ≤ 𝑎,   0 ≤ 𝑦 ≤ 𝑏,   0 ≤ 𝑧 ≤ 𝑐.  

 

 

UNIT IV 

1. Test the convergence of   
4 21

xdx

2x 3x 5



+ +  

2.  Prove that  
20

cos x
dx

x 1



+  is convergent. 

3. Test the convergence of   
5

1 4

dx

x 1−
 . 

4. Prove that:  ( ) ( )n 1 n n ,n 0 + =  
 
and ( )n 1 n!, n 1,2,3 + = = −−−  

5. Prove that:  
1

2

 
 =  
   

6. Prove that:   
( )n 1 kx

n0

n
x e dx

k


− −


= . 



7. Prove that:   ( )
/2

2m 1 2n 1

0
m,n 2 sin cos d


− − =    . 

8. Prove that :  
( ) ( )

( )

/2
2m 1 2n 1

0

m n
sin cos d m,n 0

2 m n


− −

 
   = 

 +  

9. Prove that:  ( )
( ) ( )

( )

m n
m,n m, n 0

m n

 
 = 

 +
. 

10. Given that   
p 1

0

x
dx

1 x sin p

−
 

=
+  , 

11.  Show that  ( ) ( )p 1 p
sin p


  − =


  where  0 p 1  . 

12. Prove:  ( )
( ) ( )

m 1 n 1

m n m n0 0

x x
m,n dx dx

1 x 1 x

− −
 

+ +
 = =

+ +
  . 

13. Show that :  ( )
( )

m 1 n 1
1

m n0

x x
m,n dx

1 x

− −

+

+
 =

+
 . 

14. Evaluate 62

0
cos d



      ,    ( )
1

0
x 1 x dx−   

 

 

 

Stay home, Stay safe. Best wishes. 


