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Unit I 

Limit, Continuity, Differentiability and Mean Value Theorem 

Q.1  Objective Questions       Marks – 02 

 

1. 
2

25

4 5lim          
2 35x

x x is equal to
x x→

− −
+ −

 

 a)  1                      b) 1
2

              c) 1
2
−                d)  none of these   

2.  
1

coslim         
1x

x is equal to
x→ −

 

 a)  0                       b) 1               c) -1               d) none of these 

3. Evaluate   30

tanlim
x

x x
x→

−      

 a)  1
3
−                 b)   1

3
                  c)  0                d)    1     

4.  The value  of   the  
0

log(sin 2 )lim
log(sin )x

x
x→

   is     

 a) 2          b)  0                 c)1                  d) -1  

5.  lim
n

xx

x
e→∞

 is  equal  to    

 a) 1             b) -1             c) 2            d) 0 

6.  
0

log(sin )lim         , ( , 0)
log(sin )x

ax a b
bx→

>   is  equal  to    

  a) -1      b) 1          c)  0          d) none of these  

7. 
0

lim log
x
x x

→
   is equal to   

 a) 0       b) 1        c)  2             d) -1  

8. 
0

1 1lim
sinx x x→

⎡ ⎤−⎢ ⎥⎣ ⎦
  is equal to  

     a)  0        b)1         c) -1     d)  none of these  

 



9.  
0

1 1lim
1xx x e→

⎡ ⎤−⎢ ⎥−⎣ ⎦
  is equal  to   

  a) 1         b)   1
2
−           c)  1

2
             d) 0 

10.   
0

lim x

x
x

→
  is equal   to   

   a)   1              b) -1        c) 2       d) none of these  

11.  ( )tan 2

4

lim tan x

x
x

π→
   is   

  a) e               b) 1
e

             c)  1
e
−             d) – e  

12.  The function  
1( ) sin               ,   0   

(0) 0                         ,   0 

f x x for x and
x

f for x

= ≠

= =
 

    a) Continuous and   derivable                            

          b) Not continuous but   derivable                

          c)  Continuous but not derivable 

          d) Neither continuous nor derivable                        at the point  x = 0          

13. The function  
2 1( ) sin               ,   0   

(0) 0                         ,   0 

f x x for x and
x

f for x

= ≠

= =
             is  

    a) Continuous and   derivable                            

          b) Not continuous but   derivable                

          c)  Continuous but not derivable 

          d) Neither continuous nor derivable   

14. For which value of    ( , )c a b∈ , the Roll’s theorem is verified for the  function   

        [ ]
2

( ) log    ,
( )
x abf x defined on a b
x a b

⎡ ⎤+
= ⎢ ⎥+⎣ ⎦

  

a) Arithmetic mean of a & b  b)   Geometric mean of a & b 

c) Harmonic mean of a & b   d) None of these . 



15. For which value of  ( , ) (0, 2 )c a b π∈ = , the Rolle’s  theorem is applicable for 

the  function    [ ]( ) sin        , 0,2f x x in π=  

 a) 0            b) 
4
π                   c)  

2
π              d) 

3
π  

16.  For which value of   0,
2

c π⎛ ⎞∈⎜ ⎟
⎝ ⎠

, the Rolle’s theorem is applicable for the  

function     ( ) sin cos    0,
2

f x x x in π⎡ ⎤= + ⎢ ⎥⎣ ⎦
 

    a) 0              b)  
4
π            c)  

3
π              d) 

6
π  

17.  For which  value of  (1,5)c∈ , the Rolle’s theorem is verified  for the function  

         [ ]2( ) 6 5  1,5f x x x in= − +   

          a) 1      b)  2         c) 3      d) 4    

18.  for which  value of c∈ (-2, 3)  . the L.M.V.T. is verified for the function 

[ ]2( ) 3 2          2,3f x x x in= − + −  

 a) 1                b) 1
2

                c) 1
2
−             d) 0 

19. L.M.V.T  is verified for the function  [ ]2( ) 2 7 10         2,5f x x x in= − +  

  a) 5
2

            b) 1
2

        c) 0                d) 7
2

 

20.  For which value of   0,
2

c π⎛ ⎞∈⎜ ⎟
⎝ ⎠

  C.M .V.T. is applicable for the function   

f(x) = sin x  ,  g(x) = cos x  in [0, π/2]  

   a) 0                b) 
3
π               c) 

6
π                  d)  

4
π  

21.  If the C.M.V.T. is applicable for the function   

f(x) = ex  ,  g(x) = e-x , in [a, b]    find the value of ( , )c a b∈  

   a) 
2
a b+              b) ab                 c) a + b     d) none of these  

 



22. If the  C.M.V.T. is applicable for the function   

f(x) =1/x2  ,  g(x) = 1/x , in [a, b]     find the value of   C. 

   a) 
2
a b+              b) ab                 c) 2ab

a b+
    d) none of these  

23. If   log log 5( )           , 5
5

xf x x
x
−

= ≠
−

  is continuous  at x  = 5  then  find  f(5) 

         a)  5                  b)  -5                c) 1
5

          d) 1
5
−  

24. If  2

1 sin( )               ,
( 2 ) 2

xf x x
x

π
π
−

= ≠
−

  is continuous at   
2

x π
=  then f(π/2) is 

 a) 1
8

                   b) 2
3

              c) 1                 d) -1  

25.   If   1 cos( )         , 0
sin

xf x x
x

−
= ≠   is continuous at x = 0  then value of f(0) is  

       a) 0                     b) 1                c) -1               d)  none of these 

26.  I f   ( )         ,
x aa af x x a
a x
−

= ≠
−

   is continuous  at x = a , then find  f(a)  

 a) logaa a           b) logaa a−           c) log a          d) none of these   

27.   Evaluate     
0

lim sin log
x

x x
→

 

         a) 0           b) 1        c) -1         d) 
2
π  

28. Evaluate  
0

lim tan log
x

x x
→

         . 

        a) 0            b) 1               c)-1              d) none of these  

29.   
1

1 1lim
log 1x x x→

⎡ ⎤
−⎢ ⎥−⎣ ⎦

    is equal to  

 a) 1
2
−          b) 1

2
                c) 2                 d)-2 

30.  
1 cos

0

1lim
x

x x

−

→

⎛ ⎞
⎜ ⎟
⎝ ⎠

      is equal to  

          a)  -1                b) 1                c) 2              d) 1
2

   



31.  Evaluate  lim௫՜௔ሺݔ െ ܽሻሺ௫ି௔ሻ      

  a) 1
2
−             b) 1

2
               c) 1                  d) -1             

32.  Evaluate   lim௫՜ଶ ቀ ଵ
௫ିଶ

െ ଵ
୪୭୥ ሺ௫ିଵሻ

ቁ       

     a) 1
2
−             b) 1

2
              c) 1                  d) -1      

33.   Evaluate      
1

lim(1 ) x
x

x
→∞

+  

 a) -1              b)     2        c)     -2       d)     1 

34. If    2

sin 4( 3)( )                 , 3
2
xf x x

x
−

= ≠
−

  is continuous  at point x = 3   find  

f(3)  

  a) 2
3

                 b) 1
3

       c) 3
2

              d) none of these  

35.  Evaluate     
sin

0
lim

sin

x x

x

e e
x x→

−
−

 

   a)  1              b) -1            c) 2            d) -2 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q.2    Examples       Marks – 04 

 

1. Evaluate  
0

tanlim
sinx

x x
x x→

−
−

 

2. Evaluate 
0

1lim
log(1 )

x

x

e x
x x→

− −
+ −

 

3. Evaluate 
0

log(tan 2 )lim
log(tan )x

x
x→

 

4. Evaluate 2
20

1lim cot
x

x
x→

⎛ ⎞−⎜ ⎟
⎝ ⎠

 

5. Evaluate 
( )tan 2

lim 2
x
a

x a

x
a

π

→

⎛ ⎞−⎜ ⎟
⎝ ⎠

 

6. Evaluate 
0

lim(cot )            , 0x

x
x x

→
>  

7. Evaluate 
1

log

0
lim(cot ) x

x
x

→
 

8. Evaluate 
1

1lim tan
2

x

x
xπ −

→∞

⎡ ⎤−⎢ ⎥⎣ ⎦
 

9. Examine for continuity,  the function   

2

3

2

( ) ,           0

        0  ,             0

           ,            

xf x a for x a
a

forx
aa forx a
x

= − < <

= =

= − >

 

10. Using      δ∈−    definition , prove that    

2 1( ) cos   ,           0

        0       ,                 0

f x x if x
x

if x

= ≠

= =
       is continuous at x = 0 

11.  Examine the continuity  of the function   

 

1

1
1( ) ,         0
1

       0   ,                0

x

x

ef x if x
e

if x

−
= ≠

+
= =

             at the  point x = 0. 

 



12.   Examine the continuity of the function   

    

2

2

9( ) ,         0 3
3

       6   ,                3
18       8 ,            3

xf x for x
x

for x

for x
x

−
= ≤ <

−
= =

= − >

          

                                                          at the point x = 3.    

13.   Examine the continuity  of the function   

   

2

2

( ) 4,         0 4
4

       2  ,                4
64       4 ,            4

xf x for x

for x

for x
x

= − < <

= =

= − >

          

           at the point x = 4..    

14. If the function   

sin 4( ) ,         0
5

       4  ,            0
       1     ,                    0

xf x a for x
x

x b for x
for x

= + >

= + − <
= =

          

is continuous at x = 0 , then find the values of a & b. 

15.  If  f(x)  is continuous on   [ ],π π−  

( ) 2sin ,                     -
2

-       sin   ,                
2 2

       cos ,                             
2

   & .

f x x for x

x for x

x for x

Find

ππ

π πα β

π π

α β

−
= − ≤ ≤

= + < <

= ≤ ≤

     

16. Define differentiability of a function at a point and show that ( )f x x=   is 

continuous, but not derivable at the point x = 0. 

17. Discuss the applicability of Rolle’s Theorem for the function 

[ ]( ) ( ) ( )     ,m nf x x a x b defind in a b= − −   where m, n are positive integers. 

 



18. Discuss the applicability o Rolle’s Theorem for the function 

5( ) (sin cos )    ,
4 4

xf x e x x in π π⎡ ⎤= − ⎢ ⎥⎣ ⎦
 . 

19. Verify Langrange’s   Mean Value theorem for the function  

( ) ( 1)( 2)( 3)f x x x x= − − −  defined in the interval[ ]0,4 . 

20. Find  θ  that appears in the conclusion of Langrange’s Mean Value theorem 

for  the function    3 1( ) , 1,
3

f x x a h= = = . 

21. Show that  1 1
2 2tan tan ,      0

1 1
b a b ab a if a b
b a

− −− −
< − < < <

+ +
. 

    And hence deduce that   13 4 1tan
4 25 3 4 6
π π− ⎛ ⎞+ < < +⎜ ⎟

⎝ ⎠
 

22. For  0 < a < b  , Prove that  1 log 1a b b
b a a

− < < −   and  hence show that  

1 6 1log
6 5 5
< <   

23. If  < a < b <1  ,  then  prove that 1 1

2 2
sin sin

1 1
b a b ab a
a b

− −− −
< − <

− −
 

  Hence show that 11 1 1sin
6 4 62 3 15
π π−− < < −  

24. Show that 1
2 tan ,      0 

1
x x x x
x

−< < >
+

 

25. For x > 0  , prove that  
2 2

log(1 )
2 2(1 )
x xx x x

x
− < + < −

+
 

26. Separate the interval in which   3 2( ) 8 5 2f x x x x= + + −    is increasing or 

decreasing. 

27. Show that  log(1 ) ,     0
1
x x x x
x
< + < ∀ >

+
  

28. Show that  
1

2

1 tan 1,        0
1

x x
x x

−

< < ∀ >
+

 

29. With the help  of Langrange’s formula  Prove that 

2 2tan tan ,       0
cos cos 2

whereα β α β πα β β α
β α

− −
< − < ≤ ≤ ≤  



30. Verify Cauchy’s Mean Value theorem  for the function   

f (x) = sinx,         g (x) = cosx   in 0
2

x π
≤ ≤  

31. Show that   sin sin cot ,             0
cos cos 2

whereα β πθ α θ β
β α
−

= < < < <
−

 

32. If 2

1 1( )    ( )f x and g x
x x

= =      in Cauchy’s Mean Value Theorem, Show that 

C is the harmonic mean between a & b. 

33. Discuss applicability of Cauchy’s Mean Value Theorem for the function           

f (x) = sinx    and g (x) = cosx   in  [ ],a b  . 

34. Verify Cauchy’s Mean value theorem    [ ]1( ) , ( )   ,f x x g x in a b
x

= =  

35. Find (0,9)c∈  such that 

       (9) (0) '( )
(9) (0) '( )
f f f C
g g g c

−
=

−
          where  3( )                 ( ) 2f x x and g x x= = −  

36. Discuss the applicability o Rolle’s Theorem for the function 

( )
2 12( ) log   3,4xf x in
x

⎡ ⎤+
= ⎢ ⎥

⎣ ⎦
 . 

37. Verify Langrange’s   Mean Value theorem for the function                               

1( ) ( 1)( 2)  0,
2

f x x x x in ⎡ ⎤= − − ⎢ ⎥⎣ ⎦
 

38. Discuss the applicability o Rolle’s Theorem for the function 

-( ) cos   ,
2 2

xf x e x in π π⎡ ⎤= ⎢ ⎥⎣ ⎦
 . 

39. Verify Langrange’s   Mean Value theorem for the function   

[ ]2( ) 2 10 29   2,7f x x x in= − +  . 

 

 

 

 

 



Q.3 Theory Questions      Marks – 04 / 06 

1. If a function f is continuous on a closed and bound interval [ a, b] ,then show 

that  f  is bounded on [a, b]. 

2. Show that every continuous function on closed and bounded interval attains its 

bounds. 

3. Let  [ ]: ,f a b R→  be a continuous on [a ,b] and if  ( ) ( ),f a k f b< <    then 

show that there exists a point   ( , )c a b∈  such that f (x) = k. 

4. If f (x) is continuous in [a, b] and  ( ) ( )f a f b≠  , then show that f assume 

every value between f (a) and f (b). 

5. If a function is differentiable  at a point then show that it is continuous at that 

point. Is converse true? Justify your answer. 

6. State and Prove Rolle’s theorem             OR 

        If a function f(x) defined on [a,b] is    

i)continuous on [a,b]   ii) Differentiable in (a, b)   iii) f (a ) = f( b)  

        then show that there exists at least one real number ( , )c a b∈  such that f’(c)=0. 

7. State and Prove Langrange’s Mean Value Theorem.          OR 

      If a function f(x) defined on [a,b] is   i) continuous on [a,b] 

                                                                    ii) differentiable in (a, b) 

      then show that there exixt at least one real number  ( , )c a b∈  such that                      

( ) ( )'( ) f b f af c
b a
−

=
−

 

8. State and Prove Cauchy’s Mean Value Theorem. OR  

  If f(x) and g(x) are two function defined on [a,b] such that   

                   i) f(x) and g(x) are continuous on [ a, b] 

                        ii) f(x) and g(x) are differentiable  in (a,b)  

                        iii) '( ) 0,   ( , )g x x a b≠ ∀ ∈  

then show that there exist at least one real number ( , )c a b∈  such that  

          '( ) ( ) ( )
'( ) ( ) ( )
f c f b f a
g c g b g a

−
=

−
  



9. State Rolle’s Theorem and write its geometrical interpretation.                

10. State Langrange’s Mean Value Theorem and write its geometrical 

interpretation. 

11. If f(x) is continuous in [a,b] with M and m as its bounds then show that f(x) 

assumes every value between M and m. 

12. Using Langrange’s Mean Value Theorem show that   

cos cos , 0a b b a ifθ θ θ
θ
−

≤ − ≠  

13. If f(x) be a function uch that  '( ) 0, ( , )f x x a b= ∀ ∈   then show that  

f(x) is a constant in this interval.  

14. If f(x) is continuous in the interval [a,b] and '( ) 0, ( , )f x x a b> ∀ ∈  then show  

that  f(x) is monotonic increasing function of x in the interval [a,b]. 

15. If a function f(x) is such that   i) it is continuous in [a, a+h]                                       

                                                       ii) it is derivable in (a, a+h)   

                                                        iii) f(a) = f(a+h) 

     then show that there exist at least one real numberθ  such that '( ) 0,f a hθ+ =  

          where 0<θ  <1. 

16. If the function f(x) is such that       i) it is continuous in [a, a+h]                                      

                                                       ii) it is derivable in (a, a+h)   

         then show that there exists at least one real number θ   such that  

      ( ) ( ) '( ),   0 1f a h f a hf a h whereθ θ+ = + + < <   

17. If f(x) is continuous in the interval [a,b] and  '( ) 0, ( , )f x x a b< ∀ ∈  then show 

that  F(x) is monotonic decreasing function of x in the interval [a, b]. 



Unit II 

Successive Diff. And Taylor’s Theorem,  

Asymptotes, Curvature and Tracing of Curves 

 

Q-1.Question                                                                                   (2-marks each) 

 

1. State Leibnitz theorem for the thn  derivative of product of two functions. 

2. Write thn  derivative of axe . 

3. Write thn  derivative of sin( ).ax b+  

4. Write thn  derivative of cos( ).ax b+  

5. State Taylor’s theorem with Langrange’s form of reminder after thn   term. 

6. State Maclaurin’s infinite series for the expansion of f(x) as power series in 

[0,x]. 

7. Define Asymptote of the curve. 

8. Define intrinsic equation of a curve. 

9. Define point of inflexion. 

10. Define multiple point of the curve. 

11. Define Double point of the curve. 

12. Define Conjugate point of the curve. 

13. Define Curvature point of the curve at the point. 

 

 

 

 

 

 

 



Q-2 Examples                                                                                   ( 4- marks each) 

 

1. If   
2

3 2

4 1 ,       .
2 2 n
x xy find y

x x x
+ +

=
+ − −

  

2. If   2cos sin ,       .ax
ny e x x find y=  

3. If   2
8sin(3 7),       .y x x find y= +  

4. If    
1 2

2 2
2 1

(sin )     P
(1 ) (2 1) 0n n n

y x rovethat
x y n y n y

−

+ +

=

− − + − =
 

 

5. 
1

2 2 2
2 1

  cos( sin )    P   
(1 ) (2 1) ( ) 0n n n

If y m x rove that
x y n xy m n y

−

+ +

=

− − + + − =
 

 

6. 2
1 1

  tan(log )    P   
(1 ) (2 1) ( 1) 0n n n

If y y rove that
x y nx y n n y+ −

=

+ + − + − =
 

 

7. 
11

m

2 2 2
2 1

  y +y =2     P   
( 1) (2 1) ( ) 0

m

n n n

If x rove that
x y n xy n m y

−

+ +− + + + − =
 

 

8. ( ) ( )n
1

2 2
2 1

  cos  log  P   

(2 1) 2 0n n n

y xIf rove thatb n

x y n xy n y

−

+ +

=

+ + + =
 

9.  Find   
2

    
( 2)(2 3)n

xy if y
x x

=
+ +

 

10.  Find    4    cosny if y x=  

11. 2 2
2 1

  cos(log ) sin(log )    P   
(2 1) ( 1) 0n n n

If y a x b x rove that
x y n xy n y+ +

= +

+ + + + =
 

 

12. 
1

2
2 1

  tan     P   
(1 ) 2( 1) ( 1) 0n n n

If y x rove that
x y n xy n n y

−

+ +

=

+ + + + + =
 



13. Find        logx
ny if y e x=  

14. Find        cos cos 2 cos3ny if y x x x=  

 

15. ( )
2 2  y sin cos    P   

4 .cos 4 28

n

n

If x x rove that

ny x π

=

−
= +

 

 

16. 
2 n

2
2 1

  y=(x -1)     P   
( 1) 2 ( 1) 0n n n

If rove that
x y xy n n y+ +− + − + =

 

 

17. 
1cos

2 2 2
2 1

  y     P   
( 1) (2 1) ( ) 0

m x

n n n

If e rove that
x y n xy n m y

−

+ +

=

− − + − + =
 

 

18. ( )m
2 2

2 2 2 2
2 1

  y     P   

( ) (2 1) ( ) 0n n n

If x x a rove that

x a y n xy n m y+ +

= + −

− + + + − =
 

 

19. 
1

2 2 2
2 1

  sin( sin )    P   
(1 ) (2 1) ( ) 0n n n

If y m x rove that
x y n xy n m y

−

+ +

=

− − + − − =
 

 

20. 2 2
2 1

  cos(log )    P   
(2 1) ( 1) 0n n n

If y x rove that
x y n xy n y+ +

=

+ + + + =
 

 

21. Use Taylor’s theorem to express the polynomial  3 22 7 6x x x+ + −  in powers 

of ( x-2 ) . 

22. Expand  sinx in ascending powers of  ( )2x π−  

23. Assuming the validity of expansion  , prove that   
3 4 5

cos 1
3 6 30

x x x xe x x= + − − − + − − − −  



24. Assuming the validity of expansion  , prove that   
2 4 52 16sec

2! 4! 6!
x x xx = + + + − − − −  

25. Expand  log(sinx) in ascending powers of  ( x- 3). 

26. Expand  tanx  in ascending powers of  ( )4x π−  

27. Prove that   1 3 51 1tan
3 5

x x x x− = − + --------  and hence find the value of  π   

28. Prove that   
3 5 7

1 2 2 2 2 2 2sin 1 . 1 .3 . 1 .3 .5 .
3! 5! 7!
x x xx x− = + + + = − − − −    

29. Use Taylor’s theorem ,Evaluate   ( ) 3

50

2 tan sin
lim
x

x x x
x→

− −
    

30. Expand   xe  in ascending powers of  ( x- 1). 

31. Expand    2 5 62 3 7x x x+ − +  in power of ( x-1 ). 

32. Obtain by Maclurin’s theorem the  first five term in the expansion of   

log(1 sin )x+ . 

33. Obtain by Maclurin’s theorem the expansion of  2 4log(1 sin )    .x upto x+  

34. Assuming the validity of expansion , prove that   

sin 2 41 11
2 8

xe x x x= + + − + − − − − −  

35. Find the asymptotes of the curve  2 4
xy

x
=

−
  

36. Find the asymptotes of the curve  
2

2
2

9
xy x
x

= − +
+

 

37. Find the asymptotes of the curve  2 33y x x= −  

38. Find the asymptotes of the curve  1, 2 tanx t y t t−= = +  

39. Find the asymptotes of the curve  
2

2 4
xy
x

=
−

 

40. Find the asymptotes of the curve  
3

2 2
xy

x x
=

+ −
 

 



41. Find the differential arc and  also the cosine and sine of the angle made by the 

tangent with positive direction of X-axis . for the curve  2 4 .y ax=   

42. Find the differential of the arc of the curve  ( )2cos 2r a θ=  .Also find the sine 

ratio of the angle between the radius vector and the tangent line. 

43. Find the point on the parabola  2 8y x=  at which curvature is 0.128. 

44. Find the curvature of 2 22 cos 2 ,    r a atθ θ π= = . 

45. Find the curvature and radius of curvature at a point “t” on the curve, 

(cos sin ),    (sin cos )x a t t t y a t t t= + = − . 

46. Find the curvature of the curve, 2     (1,0)y x x at P= − . 

47. Find the curvature of the curve, 4 3 24 18      originy x x x at= − − . 

48. Find the curvature of the curve, 3    (1,1)y x at P= . 

49. Examine for concavity and point of inflection of Guassian  Curve y =   

50. Trace the curve   2( 1) ( 2)y x x= − +  

51. Trace the curve   3(1 )y x x= −  

52. Find the  asymptotes parallel to co-ordinate axes for the curve   
2 2 2( )y x a x− =  

53. Find the radius of curve of   tany c ψ= . 

54. Show that the curvature of the point  ( )3 3,2 2
a a  on the folium  

3 3 8 23     
3

x y axy is
a

−
+ =  

55. Find the point on the parabola  2 8y x=  at which radius of curvature is  
13

167 . 

56. Examine the nature of the origin of  3 3 3 0x y axy+ − = . 

57. Trace the curve 3 3 3x y axy+ = . 

58. Trace the curve 2 2 ( )xy a a x= − . 

       

  



Unit III 

Integration of Irrational Algebraic and Transcendental Functions, 

Applications of Integration 

 

Q-1          Marks - 02 

 

1. The proper substitution for the integral of the type  

  
( )

dx is
px q ax b

− − − − −
+ +∫  

2. Evaluate  
2 4
dx

x x −
∫  

3. Evaluate 
(1 3 ) 2

dx
x x− +∫  

4. Evaluate 
(2 ) 1

dx
x x− −∫  

5. Evaluate 
3 2
dx

x x +∫  

6. Evaluate 
(1 2 ) 2

dx
x x− −∫  

7. Evaluate 
(2 3)

dx
x x−∫  

8. Evaluate 
(4 1) 2

dx
x x+ −∫  

9. Evaluate cos .
(2sin 1) 2 sin

x dx
x x− −∫  

10. Evaluate 
(2 3) 4

x

x x

e dx
e e+ −

∫  

11. Reduction formula for  
2

0

sin   n xdx is
π

− − − −∫  



12. Evaluate 
2

9

0

sin   xdx
π

=∫ ------------- 

13. Evaluate 
2

6

0

sin   xdx
π

∫  

14. Evaluate  
2

7

0

sin   xdx
π

∫  

15. Reduction formula fpr  
2

0

cos   n xdx
π

= − − − −∫  

16. Evaluate 
2

8

0

cos   xdx
π

∫  

17. Evaluate 
2

9

0

cos   xdx
π

∫  

18. Evaluate 
4

4

0

sin 2   xdx
π

∫  

19. Evaluate 5

0

sin   
2
x dx

π

∫  

20. Evaluate 
5

2 2
0

 
a x dx
a x−∫  

21. Evaluate 2 2 4
0

 
( )
dx

a x

∞

+∫  

22. Evaluate 52 20

 
(1 )

dx

x

∞

+
∫  

23. Evaluate 3 4sin .cosx xdx∫  

24. Evaluate 6 5sin .cosx xdx∫  

25. Evaluate 4 6sin .cosx xdx∫  

26. Evaluate 5 7sin .cosx xdx∫  



27. Evaluate 
2

5 4

0

sin .cosx xdx
π

∫  

28. Evaluate 
2

8 5

0

sin .cosx xdx
π

∫  

29. Evaluate 
2

4 8

0

sin .cosx xdx
π

∫  

30. Evaluate 
2

5 9

0

sin .cosx xdx
π

∫  

31. The proper substitution for the integral of the type  

2 2( )
dx

px qx r ax bx c+ + + +
∫   is  ---------- 

32. The length of the arc of the curve y = f(x)  between the points x  = a , x = b is 

given by   S  =   ----------------  with usual notation. 

33. The length  s of the arc of the curve x = f (t) ,y = ψ (t) between the points 

where  t = a , t = b  is given by  S =  ------------  with usual notations. 

34. The equation of the Catenary  is  ----------   

35. The equation of the Astriod  is  ----------   

36. The volume of the solid generated by revolving about  X-axis , the area 

bounded by the curve y = f(x) , the X- axis and the ordinate x =  a , x =  b is 

given by  V = ------------- with usual notation . 

37. The volume of the solid generated by Revolving about X-axis ,the area 

bounded by the curve x = g (y) , the Y-axis and the abscissas y = c , y = d is 

given by V=  ---------------with usual notation . 

38. The volume of the solid generated by revolving about  X-axis , the area 

bounded by the parametric curve X =  φ  (t) ,Y =  ψ (t )  and the ordinate t =  a 

, t =  b is given by  V = ------------- with usual notation . 

39. The volume of the solid generated by revolving about  Y-axis , the area 

bounded by the parametric curve Y=  φ  (t) ,Y =  ψ (t )  and the abscissas  t =  

a , t =  b is given by  V = ------------- with usual notation. 



40. The volume of the solid generated by revolving about  X-axis , the area 

bounded by the  curve Y1 = φ  (x ) ,Y2 = ψ (x )  and the ordinates  x =  a , x =  

b is given by  V = ------------- with usual notation. 

41. The Volume of the sphere of radius  a   is  -------------- 

42. The volume of the ellipsoid formed  by revolving the ellipse   
2 2

2 2 1x y
a b

+ =  

about Y-axis is -------- 

43.  The area of the curved surface of the solid generated by revolving  about X-

axis , the area bounded by the continuous curve  y = f( x) , the X-axis and the 

ordinates x = a , x = b is  S=------------- 

44.  The area of the curved surface of the solid generated by by revolving  about 

Y-axis , the area bounded by the continuous curve  g = f( y) , the Y-axis and 

the abscissae y = c , y = d is  S=------------- 

45.  The area of the curved surface of the solid generated by by revolving  about 

X-axis , the area bounded by the  curve x = φ (t), y = ψ  ( t) , the X-axis and 

the ordinates t = a , t = b is  S =-------------       where  ds
dt

= − − − − −  

46. The surface area of the sphere of radius a is  -----------  

47. Write down the parametric equation of the cycloid.  

48. 
1 2

2
0 01

nx dx
x

π

= − − − −
−

∫ ∫  

49. 
2

2
0 0

1
(1 )n

dx
x

π
∞

= − − − −
+∫ ∫  

50. Define   i) A rectification  

                     ii) A cap of the sphere. 

 

 

 

 

 



Q-2                                                                                                       (4-marks each) 

Integral of the form  
2( )

dx
px qx r ax b+ + +∫  

1. Evaluate  
2( 1)
dx

x x+∫  

2. Evaluate 
2( 2 2) 1

dx
x x x− + −∫  

3. Evaluate 
2(2 2 1) 2 1

dx
x x x− + −∫  

4. Evaluate 
2( 5 8) 3

dx
x x x+ + +∫  

5. Evaluate 
2( 2 2) 1

dx
x x x− + −∫  

6. Evaluate 
2( 4 5) 2

dx
x x x− + −∫  

Integral of the form 
2( )

dx
px q ax bx c+ + +

∫  

7.  Evaluate 
2 1
dx

x x x+ +
∫  

8. Evaluate 
2(1 ) 1

dx
x x− +

∫  

9. Evaluate 
2 2
dx

x x x+ +
∫  

10. Evaluate 
2(1 ) 2

dx
x x− +

∫  

11. Evaluate 
2(1 2 )

dx
x x x− +

∫  

12. Evaluate 
2( 1) 1

dx
x x+ +

∫  

13. Evaluate 
2

     ,    ( 1)
( 1) 1

dx x
x x x

≥
− + +

∫  



14. Evaluate 
2

     
1 2
dx

x x x− −
∫  

15. Evaluate 
2

     
( 1) 1

dx
x x x+ + +

∫  

 

Integral of the form  
2 2( )

dx
px qx r ax bx c+ + + +

∫  

16. Evaluate  
2 2(1 ) 1
dx

x x+ −
∫   

17. Evaluate 
2 2( 4) 1

dx
x x+ +

∫  

18. Evaluate 
2 2( 1) 1
dx

x x− +
∫  

19. Evaluate 
2 2( 2) 1

dx
x x+ +

∫  

  

Reduction formula type examples-   

 

20. Evaluate 

1
3

2 2
0 (1 ) 1

dx
x x+ −

∫  

21. Evaluate 
1

9 7
2 2

0

(1 )x x dx−∫  

22. Evaluate 4 2 2

0

a

x a x dx−∫  

23. Evaluate 
1 4

2
0 1

x dx
x−∫  

24. Evaluate 52 20 (1 )

dx

x

∞

+
∫  



25. Evaluate 
1 8

2
0 1

x dx
x−∫  

26. Evaluate 
1

6 2

0

1x x dx−∫  

27. Evaluate 
1 2

7
2

0

1
1
xx dx
x

+
−∫  

28. Evaluate 
4

2

0

4x x x dx−∫  

29. Evaluate 
3

72 20 (1 )

x dx
x

∞

+
∫  

30. Evaluate 
2

72 20 (1 )

x dx
x

∞

+
∫  

31. Evaluate 
7

32 20 (1 )

x dx
x

∞

+
∫  

32. Evaluate 
5

92 20 (1 )

x dx
x

∞

+
∫  

33. Evaluate 
4

2 4
0 (1 )

x dx
x

∞

+∫  

34. Evaluate 
3

2 3
0 (1 )

x dx
x

∞

+∫  

35. Evaluate 
6

2
0 1

x dx
x

∞ ⎛ ⎞
⎜ ⎟+⎝ ⎠∫  

36. Evaluate 
5

2
0 1

x dx
x

∞ ⎛ ⎞
⎜ ⎟+⎝ ⎠∫  

37. Show that  
4

2 2

0

4x x x dx−∫  = 10π  

38. show that  
1

2 2

0

5
128

x x x dx π
− =∫  



39. show that 
6

2

0

276
2

x x x dx π
− =∫  

40. show that  
2

3 2

0

72
8

x x x dx π
− =∫  

41.   Let In = ׬ ୱ୧୬ ௡௫
ୱ୧୬ ௫

, ݔ݀ ݊ ൐ 1  show that  

In =  ଶ ୱ୧୬ሺ௡ିଵሻ௫ 
௡ିଵ

 + In-1  Where n is a positive integer. 

42. 

0

sin 6 sin 5 sin 3 2 sin
sin 5 3

sin 6 S  0
sin

x x xShow that dx x
x

xHence how that dx
x

π

⎡ ⎤= + +⎢ ⎥⎣ ⎦

=

∫

∫
 

 

43. 

0

sin 7 sin 6 sin 4 sin 2 2
sin 6 4 2 2

sin 7 S  
sin

x x x x xShow that dx
x

xHence how that dx
x

π

π

⎡ ⎤= + + +⎢ ⎥⎣ ⎦

=

∫

∫
 

 

44. 
22

22 18

sin 22  ,      
sin

sin 21 sin19                        2
21 19

xLet I dx
x

x xShow that I I

=

⎛ ⎞= + +⎜ ⎟
⎝ ⎠

∫
 

 

45. 2sin 5  sin 2 (3 2sin )
sin

xShow that dx x x x
x

= − +∫  

 

 

 

 

 

 

 

 



Q3.                                                                                                      (6-marks each)  

 

         Reduction formulae 

 

1.  Evaluate sin .cosm nx xdx∫ ,   where m, n are positive integers. 

2. Evaluate
2

0

sinn xdx
π

∫ ,   where n is positive integers. 

3. Evaluate
2

0

cosn xdx
π

∫ ,   where n is positive integers. 

4. Evaluate
2

0

(sin ) .(cos )m nx x dx
π

∫ ,   where m and n are positive integers. 

5. Evaluate   12 20

1

(1 )n
dx

x

∞

++
∫ , where n is a positive integers. 

 

   Application of Integration. 

   Rectification – 

 

6. Show that the length of an arc of the parabola  2 4y ax=  cutoff by the y = 2x 

is 2 log(1 2)⎡ ⎤+ +⎣ ⎦ . 

7. Show that the length of an arc of the parabola  2x y=    form the vertex to any 

extremity of the latus rectum  is   1 1 log(1 2).
42 2

+ +  

8. Show that the length of the arc of the curve  2y x=  cutoff  by the line              

x – y = 0 is  1 2 5 log(2 5)
4
⎡ ⎤+ +⎣ ⎦ . 

9. Find the length of an arc of the catenary  ( )2
x x
c ccy e e

−
= +  measured from the 

vertex (0 , c)  to any point (x, y ). 



10. Find the length of an arc of the curve 1sin xy e−=   between the points where    

   
6 2

y and yπ π
= = . 

11. Using theory of integration , obtains the circumference  of the circle   
2 2 25.x y+ =  

12. Find the length of an arc of the cycloid  

( sin ), cos 2sin
2 2

x a y eθ θ θθ θ ⎛ ⎞= − = −⎜ ⎟
⎝ ⎠

 between the cups 0    2andθ θ π= = . 

13. Find the length of an arc of the curve sin 2cos
2 2

x eθ θ θ⎛ ⎞= +⎜ ⎟
⎝ ⎠

,     

cos 2sin
2 2

y eθ θ θ⎛ ⎞= −⎜ ⎟
⎝ ⎠

 between the cups 0    andθ θ π= = . 

14. Find the length of an arc of the curve (2cos cos 2 ),x a θ θ= −    

(2sin 2 ),y a sixθ θ= −  measured from the points, where 0    andθ θ π= = is 

89. 

15. Find the length of an arc of the curve (cos sin ),x a θ θ θ= +      

(sin cos ),y a θ θ θ= −   from the points, where 20    2   2and is aθ θ π π= = . 

          Volumes of Solids of Revolution  

16. Using theory of integration , show that the volume  of sphere of radius ‘a ‘ is     

34  
3
a cubic unitsπ . 

17. Show that the volume of solid genered by  revolving the ellipse
2 2

2 2 1x y
a b

+ =  , 

about    X-axis is 24  
3
ab cubic unitsπ . 

18. Find the Volume of the solid formed by revolving the arch of the  cycloid 

( sin )x a θ θ= − , (1 cos )y a θ= −   about its base. 

19. The area enclosed by the hyperbola  xy = 12 and the line  x + y =7 is revolved 

about  X-axis , Show that  the volume of the solid generated is   
3
cubic unitsπ  

20. Compute the volume of the solid generated by revolving about Y-axis , the 

region enclosed by the parabolas 2 2  8y x and x y= = . 



 

 Areas of surface s of revolution- 

 

21. The are of the parabola 2y x=   between the origin and the point (1,1) is 

revolved about X-axis , Find the area of the surface of revolution of the solid 

formed . 

22. Find the surface area of the solid generated by the revolution about the X-axis 

of the loop of the curve
3

2 ,
3
tx t y t= = − . 

23. The arc of the parabola 2 4y x= between its vertex and an extremity of its latus 

rectum revolves about its axis.  Find the surface area traced out. 

24. If the segment of a straight line y = 2x between x = 0 to x = 1 is revolved 

about Y-axis .show that surface area of the solid so formed is 

4 5   square unitsπ  . 

25. Find the area of the surface generated when the segment of the straight line      

y = x between x = 0 to x = 1 is revolved about Y-axis. 

 

 

 

   



Unit – IV 

Differential Equation of First Order & First Degree 

  

Q-1         04 or 06 Marks 

 

1. Explain the method of solving homogeneous diff. Equation of the type  

Mdx + Ndy = 0, where M = M(x, y),  N = N(x, y) 

2. Explain the method of solving non-homogeneous diff. Equation  

 
ୢ୷
ୢ୶

 = ௔భ௫ା௕భ௬ା௖భ
௔మ௫ା௕మ௬ା௖మ

 , where a1, b1, c1, a2, b2, c2  are real numbers. 

3. Explain the method of solving exact diff. Equation Mdx + Ndy = 0,  

where M = M(x, y),  N = N(x, y) 

4. If the diff. Eq. Mdx + Ndy = 0 is homogeneous then 
ଵ

ெ௫ାே௬
 = 0 is an 

integrating factor, where Mx + Ny ≠ 0 and M = M(x, y),  N = N(x, y) 

5. If the diff. Eq. Mdx + Ndy = 0 is of type f1(x, y)ydx + f2(x, y)xdy = 0  then 
ଵ

ெ௫ିே௬
 = 0 is an integrating factor, where Mx - Ny ≠ 0.  

6. IF 
ಢM
ಢ౯ ି ಢN

ಢ౮

N
 is a function of  x alone then ݁׬ ௙ሺ௫ሻௗ௫ is an integrating factor of 

equation Mdx + Ndy = 0  where M = M(x, y),  N = N(x, y) 

7. IF 
 ಢN
ಢ౮ି ಢM

ಢ౯ 

M
 is a function of  y alone then ݁׬ ௙ሺ௬ሻௗ௬ is an integrating factor of 

equation Mdx + Ndy = 0  where M = M(x, y),  N = N(x, y) 

 8. Solve the linear diff. Equation  
ୢ୷
ୢ୶

 + Py = Q , where P & Q are functions of x 

only. 

9. Solve the linear diff. Equation  
ୢ୶
ୢ୷

 + Px = Q , where P & Q are functions of y 

only.  

10. Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is 

solvable for p, where p = 
ୢ୷
ୢ୶

 . 

11. Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is 

solvable for y, where p = 
ୢ୷
ୢ୶

 . 

12. Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is 

solvable for x, where p = 
ୢ୷
ୢ୶

 . 



Q-2         04 Marks 

 

Solve the following differentials equations 

1. sec2x tany dx + sec2y tanx dy = 0 

2. y sec2x dx + (y+7) tanx dy = 0 

3. 
ୢ୷
ୢ୶

 = 
୶ሺଶ୪୭୥୶ାଵሻ

ୱ୧୬୷
 +ycosy  

4. (y-xୢ୷
ୢ୶

) = a(y2+ୢ୷
ୢ୶

) 

5. (x2-yx2)dy + (y2+xy2)dx = 0 

 

Solve the homogeneous diff. Eq. 

 

6. (x3+y3)dx – 3xy2dy = 0 

7. x2dy + (y2-xy)dx = 0 

8. (x2+xy-y2) dy + (2xy -3y2)dx = 0 

9. xdy – ydx = ඥݔଶ ൅  ଶdxݕ

10. x2 
ୢ୷
ୢ୶

 = y(x+y)/2 

11. (x2-y2) dx + 2xy dy = 0 

12. 
ୢ୷
ୢ୶

  = 
ሺ୶మ – ୶୷ ା୷మሻ

୶୷
 

13. 
ୢ୷
ୢ୶

  = 
ሺ୶మ – ୷మሻ

ଶ୶୷
 

14. (x2+y2) 
ୢ୷
ୢ୶

 = xy 

15. ( x + y cotx/y ) dy – y dx = 0 

 

Solve the Non-homogeneous diff. Eq. 

 

16. 
ୢ୷
ୢ୶

 = 
ሺଶ୶ – ହ୷ ାଷሻ
ሺଶ୶ାସ୷ି଺ሻ

 

17. (2x – y + 1) dx + (2y – x - 1)dy = 0 

18. 
ୢ୷
ୢ୶

 = 
ሺ଺୶ – ସ୷ ାଷሻ
ሺଷ୶ିଶ୷ାଵሻ

 

19. 
ୢ୷
ୢ୶

 = 
ሺ୶ା ୷ାଵሻ
ሺ୶ା୷ିଵሻ

 

20. 
ୢ୷
ୢ୶

 = 
ሺ୶ ା ଶ୷ ାଵሻ
ሺଶ୶ାସ୷ି଺ሻ

 



21. 
ୢ୷
ୢ୶

 = 
ሺ୶ା ଶ୷ ାଷሻ
ሺଶ୶ାଷ୷ାସሻ

 

22. 
ୢ୷
ୢ୶

 = 
ሺ୷ – ୶ ାଵሻ
ሺ୷ା୶ାହሻ

 

23. 
ୢ୷
ୢ୶

 = 
ሺଶ୶ – ୷ ାଵሻ
ሺ୶ାଶ୷ିଷሻ

 

24. 
ୢ୷
ୢ୶

 = 
ሺସ୶ –଺୷ ାଷሻ
ሺ଺୶ିଽ୷ିଵሻ

 

 
Solve the exact  diff. Eq. 

 

25. (2x2 + 3y)dx + (3x + y - 1) dy = 0 

26. 
ୢ୷
ୢ୶

 + 
୷ ୡ୭ୱ୶ାୱ୧୬୷ା୷
ୱ୧୬୶ା୶ ୡ୭ୱ୷ା୶

 = 0 

27. (x2 + y2 - a2) x dx + (x2 – y2 - b2) y dy = 0 

28. (1 + ݁
ೣ
೤) dx + [݁

ೣ
೤ (1 – x/y] dy = 0 

29. (secx tanx tany - ex) dx + secx sec2x dy = 0 

30. (x2 – 4xy – 2y2) dx + (y2 – 4xy + 2x2) dy = 0 

31. (ey + 1) cosx dx + ey sinx dy = 0 

32. (sinx cosy + e2x) dx + (cosx siny + tany) dy = 0 

33. [x ඥݔଶ ൅ ଶݔଶ - y] dx + [yඥݕ ൅  ଶ - x] dy = 0ݕ

34. [cosx tany + cos(x + y)] dx + [sinx sec2y + cos(x + y)] dy = 0 

 

Solve the Non-exact diff. Eq. 

 

35. (x2y – 2xy2) dx – (x3 – 3x2y) dy = 0 

36. (x2 – 5xy + 7y2) dx + (5x2 – 7xy) dy = 0 

37. (x2y2 + 4xy + 2) x dx – (x2y2 + 5xy + 2 ) ydy = 0 

38. (3xy2 – y3) dx – (2x2y - xy2) dy = 0 

39. (1 + xy) ydx + (1 - xy) xdy = 0 

40. (xy sinxy + cosxy) ydx + (xy sinxy – cosxy) xdy = 0 

41. y(xy + 1) dx + x(1 + xy + x2y2) dy = 0 

42. (xy + 2x2y2) ydx + (xy - x2y2) xdy = 0 

43. (1/x+y) dx + (1/y-x) dy = 0 

44. (x4y4 + x2y2 + xy) ydx + (x4y4 - x2y2 + xy) xdy = 0 

45. (x2 + y2) dx – 2xy dy = 0 

46. (x2y2 + 2xy + 1) ydx + (x2y2 - xy + 1) xdy = 0 



47. (1 + xy) ydx + (1 - xy) xdy = 0 

48. (xy3 + y) dx + 2(x2y2 + x + y4) dy = 0 

49. (y4 + 2y) dx + (xy3 + 2y4 – 4x) dy = 0 

50. (x - y2) dx + 2xy dy = 0 

51. (3x2y4 + 2xy) dx + (2x2y3 - x2) dy = 0 

52. (x2y + y3) dx + (2/3 x3 + 4xy2) dy = 0 

53. (x4ex – 2mxy2) dx + 2mx2y dy = 0 

54. (x2 + y2 + x) dx + xy dy = 0 

55. (x2 + y2 + 2x) dx + 2y dy = 0 

56. (x - y2) dx + 2xy dy = 0 

57. (x3 + xy4) dx + 2y3 dy = 0 

58. (2y2 + 3xy – 2y + 6x) dx + x(x + 2y - 1) dy = 0 

59. 2y (x + y + 2) dx + (y2 – x2 – 4x - 1) dy = 0 

60. (7x4y + y + 2) dx + (x4 + xy) x dy = 0 

 

Solve the Linear diff. Eq. 

 

61. 
ୢ୷
ୢ୶

  –  2y = e2x 

62. 
ୢ୷
ୢ୶

 + x2y = x5 

63. sinx 
ୢ୷
ୢ୶

 + 3y = cotx 

64. 
ୢ୷
ୢ୶

 + 2xy + xy4 = 0 

65. 3y2  ୢ୷
ୢ୶

 + 2xy3 = 4x݁ି௫మ 

66. (x2y3 - xy) dy = dx 

67. xy - 
ୢ୷
ୢ୶

 = y3 ݁ି௫మ 

68. 
ୢ୷
ୢ୶

 = x(x2 – 2y) 

69. 
ୢ୷
ୢ୶

 = (2x + 3y - 7) 2 

70. cosx 
ୢ୷
ୢ୶

  + 2y sinx = sinx cosx 

 

 

 

 



Solve the following diff. Eq. for x, y, p 

 

71. p2 – 5p + 6 = 0 

72. p – 1/p = x/y – y/x 

73. p(p + y) = x(x+ y) 

74. p(p - y) = x(x+ y) 

75. p2 – 7p + 12 = 0 

76. 2y = ax/p  + px 

77. 4y = x2 + p2 

78. 3x – y + logp = 0 

79. y = 2px + x2p4 

80. y – 2px = f(xp2) 

81. y = 2px + p2y 

82. p3 – 2xyp + 4y2 = 0 

83. y = 3px + 6y2p2 

84. y = 2px + y2p3 

85. xyp2 + (x2 + xy + y2)p + x(x + y) = 0 

86. 3x – y + log p = 0 

87. y = (1 + p)x + p2 

88. y2 logy = xyp + p2 

89. xp3 = m + np 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Que. 3         02 Marks 

 

Write the definition of following  

1. Homogeneous differential equation 

2. Non- homogeneous differential equation 

3. Exact differential equation 

4. Linear differential equation 

5. Bernaoll’s differential equation 

6. Claraut’s differential equation 

 

Find the integrating factor of the following differential equation 

 

7. (1 + y2) dx + (x - ݁௧௔௡షభ௬) dy = 0 

8. 
ୢ୷
ୢ୶

 + 
ସ௫

௫మା ଵ
 y = 

ଵ
ሺ௫మା ଵሻయ 

9. 
ୢ୷
ୢ୶

  -  ଵ
ଵା௫ 

 tany = (1 + x) ex secy 

10. (x cosx) 
ୢ୷
ୢ୶

 + (x sinx + cosx) y = 1 

11. 
ୢ୷
ୢ୶

 = x3y3 - xy 

12. (xy3 + y) dx + 2(x2y2 + x + y4)dy = 0 

13. (x2 + y2 + 2x) dx + 2ydy = 0 

14. (y4 + 2y) dx + (xy3 + 2y4 – 4x) dy = 0 

 

Multiplying by appropriate integrating factor, make following diff. Eq. Exact. 

 

15. (x2y2 + 2) ydx + (2 – 2x2y2) dy = 0 

16. (x2y2 + xy + 1) ydx + (x2y2 – xy + 1) dy = 0 

17. (3xy2 – y3) dx - (2x2y - xy2) dy = 0 

18. (x2 + y2) dx – 2xy dy = 0 

19. (7x4y + 2xy2 – x3) dx + (x4 + xy) xdy = 0 

20. (x2 + y2 + x) dx + xy dy = 0 

 

 

 

 



Write the appropriate answer of the following, where P & Q are functions of x only. 

 

21. The diff. Eq.  
ୢ୷
ୢ୶

  + Py dy = Q is --- 

 A) Linear D. E.    B) Bernaoll’s D. E. 

C) Exact D. E.    D) Not exact D. E.  

22. The diff. Eq.   (x2 + y2)  
ୢ୷
ୢ୶

  = xy  is --- 

 A) Linear D. E.   B) Homogeneous D. E.  

C) Bernaoll’s D. E.  D) Non- homogeneous D. E. 

22. The diff. Eq.   (1 + xy) ydx + (1 - xy) xdy = 0 

 A) Not exact D. E.  B) Clairaut’s D. E.  

C) Linear D. E.   D) Non- homogeneous D. E. 

24. The diff. Eq.  3  
ୢ୷
ୢ୶

  +  
ଶ

୶ାଵ
 y = 

୶య

୷య is --- 

 A) Not exact D. E.  B) Clairaut’s D. E.  

C) Linear D. E.   D) Homogeneous D. E. 

25. The diff. Eq.   y = px + ඥ4 ൅  --- ଶ is݌

 A) Non-homogeneous D. E. B) Clairaut’s D. E.  

C) Bernaoll’s D. E.  D) Homogeneous D. E. 

 

 

 



Unit V 

Differential Equations 

 

Q-1.  Questions       2 - Marks 

 

1. Let f( D)y = X  be the  L.D.E.  If x = 0 with constant coefficient. Then  

i) f ( D)y = 0  is called --- 

ii) f (D ) = 0   is called --- 

2. If  1 2, , nm m m−−−−−  are n distinct real roots of A.E. f(D) = 0  then G.S. of 

the equation f(D)y = 0 is --- 

3. If  1 2m m=  two  root of f(D) = 0, then  C. F. of  f(D)y = 0 is --- 

4. If 1 2    m i and m iα β α β= + = −   are the complex roots of the f(D) = 0 , then  

G.S. of  f(D)y = 0 is --- 

5. If  1 2( ) ( )( ) ( )nf D D m D m D m= − − −−−−− −  , then the G.S. of the L.D.E. 

f(D)y = 0 is ---  . 

6. If 
2

2
2 4 4 xd y dy y e

dx dx
+ + =   ,then what is its complementary function ? 

7. If  2( )f D  is polynomial in D2 with constant coefficients and  

F(-a)2 ≠ 0  then i)  
ଵ

௙ሺ஽మሻ cosሺܽݔ ൅ ܾሻ ൌ ? 

 ii) ଵ
௙ሺ஽మሻ sinሺܽݔ ൅ ܾሻ ൌ ? 

8. If  dD
dx

=  and f(D) is a polynomial in D with constant coefficients then  

1) ?
( )
1) ?
( )

axi e V
f D

ii V
f D

× =

× =
           where V is function of x . 



9.     
2 2

2 2

1) cos( ) ?
( )

1) sin( ) ?
( )

ri ax
D a

ii ax
D a

=
+

=
+

 

 

10. Let 2( 4) cos 2D y x+ =   , find P.I.   

11. If  dD
dx

=  and f(D) is a polynomial in D with constant coefficients then   .  

 ଵ
௙ሺ஽ሻ ݁௔௫ ൌ ? , ݂ሺܽሻ ് 0    

12. 

1) ?
( )

1)   ( ) ( ) ( )    ( ) 0, ?
( )

ax
r

r ax

i e
D a

ii If f D D a D and a then e
f D

φ φ

=
−

= − ≠ =
 

 

 

 

    Q-2. Define the following  

1. Linear differential equation with constant co-efficients of order n. 

2.  Associated D.E. and Auxillary equation. 

3. Inverse Operator  

4. Homogeneous Linear Differential equation of the order n. 

  

 

 

 

 

 

 

 

 



Q-3. Multiple choices   

 

1.  If 
2

2
2 2 4 xd y dy y e

dx dx
− + =  is a  linear differential equation ,then C.F. is  ---- 

            

1 2
2

1 2

1 2

)( )

)( )

)( )
)   

x

x

x

a c c x e

b c x c x e

c c c e
d none of these

+

+

+
 

2. If 3 2( 3 3 1) xD D D y e−+ + + =  is a linear differential equation then C.F. is        
2

1 2 3
2

1 2 3

1 2 3

)( )

)( )

)( )
)   

x

x

x

a c x c x c x e

b c c x c x e

c c c c x e
d none of these

−

−

−

+ +

+ +

+ +
 

3. If  2 2( 2 3) 2D D y x x+ + = −  is a linear differential equation then C.F. is --- 

          

1 2

1 2

1 2

) ( cos 2 sin 2 )

) ( cos 2 sin 2 )

) ( cos 2 sin 2 )
)     

x

x

x

a e c x c x

b e c x c x

c e c x ic x
d none of these

−

−

−

+

+ +

+
 

4. If   2( 4) cos 2D y x+ =  is a  linear differential equation then C.F. is ------ 

          

1 2

1 2

1 2

) cos 2 sin 2
) cos 2 sin 2
) sin 2 cos 2
)   

a c x c x
b c x ic x
c c x ic x
d none of these

+
+
+

 

5. If  2( 2) cos 2D x+ =  is a linear differential equation then P.I. is ------ 

          

sin 2)
2 2

sin 2)
2

sin 2)
2

cos 2)
2

x xa

xb

x xc

x xd

 



6. If  
2

2
2 4 0d y dyx x y

dx dx
+ − =  is a  homogeneous L.D.E.,then  solution of L.D.E. 

is ------ 

           

2 2
1 2

4 4
1 2

2 2
1 2

)

)

)
)   

z z

z z

z z

a y c e c e

b y c e c e

c y c e c e
d none of these

−

−

= +

= +

= +
  

7. If  2 2 2( 4) cosD y x+ =  is a linear differential equation then C.F. is ------- 

          

1 2 3 4

1 2 3 4
2 2

1 2 3 4

)( ) cos 2 ( )sin 2
)( ) cos 2 ( )sin 2

)( ) cos 2 ( )sin 2
)    

a c c x c x c x x
b c c x x c c x x

c c x c x x c x c x x
d none of these

+ + +
+ + +

+ + +
 

8. If  
2

2 4 0d y y
dx

+ =  is a linear differential equation then G.S. is ------- 

          

) cos 2 sin 4
) cos 2 sin 2
) sin 2 cos 4
)   

a A x B x
b A x B x
c A x B x
d none of these

+
+
+

 

9. If   2( 6 13) 0D D y− + =  is a linear differential equation then G.S. is ------- 

         

3

3

3

) ( cos 2 sin 2 )
) ( cos 4 sin 4 )
) (cos 2 sin 2 )
)   

x

x

x

a e A x B x
b e A x B x
c e x B x
d none of these

+

+

+
 

10. If  x2 ௗ
మ௬

ௗ௫మ - 3x ௗ௬
ௗ௫

 + 4y = 0  is a  homogeneous  L.D.E. , then G.S. is ------  

i) (c1 + c2 log x) x2 

ii) x3 e3x 

iii) x e3z 

iv) z2 ez 

 

 

 



 

Q-4. Numerical Examples       04 Marks 

1)  Solve    
2

2 5 6 0d y dy y
dx dx

− + =  

2) Solve
3

3 13 12 0d y dy y
dx dx

− + =  

3) Solve 
3 2

3 22 0d y d y dy
dx dx dx

+ + =  

4) Solve 
2

22 5 12 0d y dy y
dx dx

+ − =  

5) Solve 
4

4 4 0d y y
dx

+ =  

6) Solve 
2

2
2 4 4 xd y dy y e

dx dx
+ + =  

7) Solve 
2

2
2 4 0d y dyx x y

dx dx
+ − =  

8) Solve 
2

2 0d y y
dx

+ =  

9) Solve 3 2( 6 9 ) 0D D D y− + =  

10)  Solve 4 2( 8 16) 0D D y+ + =  

11)  Solve 2 2( 1) ( 1) 0D D y− + =  

12) Solve 2( 4) cos 2D y x+ =  

13) Solve  
2

2
2 2 xd y dy y e

dx dx
− + =  

14) Solve 
2

2 6 cosh 2xd y dy y e x
dx dx

− − =  

15) Solve 
2

5
2 3 2 xd y dy y e

dx dx
− + =  

16) Solve 
2

2
24 4 4

xd y dy y e
dx dx

−
+ + =  



17) Solve 
2

2 2
2 9 xd y y e x

dx
− = +  

18) Solve 
2

2 5 6d y dy y x
dx dx

− + =  

19) Solve 
3 2

3 2 coshd y d y dy y x
dx dx dx

+ − − =  

20) Solve 
3

2
3 (1 )xd y y e

dx
− = +  

21) Solve 
2

2 2
2 4 4 xd y dy y e x

dx dx
−⎡ ⎤

+ + = +⎢ ⎥
⎣ ⎦

 

22) Solve 
3

4
3 8 2 1d y y x x

dx
+ = + +  

23) Solve 
2

2
2 2 5d y dy y x

dx dx
− + =  

24) Solve 
3 2

3 2
3 23 3 2 3 1d y d y dy y x x

dx dx dx
− + − = − +  

25) Solve 
3 2

2 2
3 26 12 8 xd y d y dy y e x

dx dx dx
−+ + − = +  

26) Solve 
4 2

2
4 28 16 cosd y d y x

dx dx
+ + =  

27) Solve 
4

4
4 cosd y a y ax

dx
− =  

28) Solve 
4

4 sin sin 2d y y x x
dx

+ =  

29) Solve 
3

3 cos 2d y y x
dx

+ =  

30) Solve 
2

2 3 2 sin xd y dy y e
dx dx

+ + =  

31) Solve 
2

2 2 sind y dy y x x
dx dx

− + =  

32) Solve ( D2 – 5D + 6 )y = e3x  

33) Solve 2 4( 13 36) sinhxD D y e x−+ + = +  



34) Solve 3 2( 3 3 1) xD D D y e−+ + + =  

35) Solve 3 2 2( 5 8 4) xD D D y e− + − =  

36) Solve 2( 2 1) xD D y e− + =  

37) Solve 2( 4 4) sinh 2D D y x− + =  

38) Solve 3( 4 ) 2cosh 2D D y x− =  

39) Solve 3 2 2( 5 8 4) 3x xD D D y e e− + − = +  

40) Solve 3 2 2( 3 2 )D D D y x+ + =  

41) Solve 2 2( 2 3) 2D D y x x+ + = −  

42) Solve 2( 2) 1 2 9 xD D y x e−− − = − −  

43) Solve 3 2 2( 3 2 ) 4 8D D D y x x+ + = + +  

44) Solve 2 2 2( 4 4) 8( )xD D y x e− + = +  

45) Solve 2 2 2( 3 2) 2 9 6D D y x x x− + = − +  

46) Solve 2( 4 3) 2cos 4sinD D y x x− + = +  

47) Solve 3 2( 1) sinD D D y x+ − − =  

48) Solve 3( ) sin 3D D y x+ =  

49) Solve 2( 4) cos 2D y x+ =  

50) Solve 4( 1) cos cos3D y x x− =  

51) Solve 2 2( 4) sin 3 xD y x e x+ = + +  

52) Solve 3( ) cosD D y x+ =  

53) Solve 2 2( 1) 10sinD y x− =  

54) Solve 2 2( 1) 12cosD y x+ =  

55) Solve 3 2 2( 6 ) cosD D D y x x− − = +  

56) Solve 3 2( 1) cosh sinD D D y x x− − + = +  

57) Solve 2 2 3( 2 2) xD D y x e− + =  



58) Solve 2( 4 3) cos 2xD D y e x− + =  

59) Solve 2 3( 6 13) sin 2xD D y e x− + =  

60) Solve 2 2( 2 4) cosxD D y e x− + =  

61) Solve 2
2

4( 2 1) xD D y e
x

− + =  

62) Solve 2 2( 1) cosD y x x− =  

63) Solve 2 2( 1) sinD y x x− =  

64) Solve 4( 1) cos coshD y x x− =  

65) Solve 4( 1) cosxD y e x− =  

66) Solve 3 2 2 3( 1) sin sin
2

xx xD y e x e
⎛ ⎞

+ = + ⎜ ⎟⎜ ⎟
⎝ ⎠

 

67) Solve 3 2 2( 7 6) (1 )xD D y e x− − = +  

68) Solve 4 3 2 2( 2 3 4 4) xD D D D y e x− − + + =  

69) Solve 2( 1) sinhD y x x− =  

70) Solve 2 2( 1) xD y xe− =  

71) Solve 2 2( 1) cosD y x x+ =  

72) Solve 2( 4) sinD y x x+ =  

73) Solve 2 2( 1) cosD y x x− =  

74) Solve 2( 1) cos 2D y x x+ =  

75) Solve 2( 2 2) cosD D y x x+ + =  

76) Solve 2( 3 2) sin 2D D y x x+ + =  

77) Solve 2 1( ) (1 )xD D y e −+ = +  

78) Solve 2 2 2( 5 6) sec (1 2 tan )xD D e x x−+ + = +  

79) Solve 2( 2 1) sinxD D xe x− + =  

80) Solve 
32( 9 18)
xeD D y e

−

− + =  



81) Solve ( D2 + 3 D + 2 )y = sin ex 

82) Solve ( D2 + 3 D + 2 )y = ݁௘ೣ 

83) Solve ( D2 + 4 )y = tan 2x 

84) Solve ( D2 + 3 D + 2 )y = sin e -x 

85) Solve ( D2 - 2 D + 2 )y = x ex cosx 

86) Solve ( D2 - 1 )y = ( 1 + e-x ) -2 

87) Solve ( x2D2 + x D - 4 )y = 0 

88) Solve ( x2D2 - 3x D + 4 )y = 2x2 

89) Solve ( D2 – 1/x D + 1/x2 )y = (2/x2) Logx 

90) Solve ( x2D2 - x D - 3 )y = x2 Logx 

91) Solve ( x2D2 - 3x D + 5 )y = x2 sin (Logx) 

92) Solve [( 2x+ 1 )2 D2 – 2 (2x + 1 ) D - 12 ]y = 6x 

93) Solve [(1 + x)2D2 + ( 1 + x ) D + 1 ]y = 4 cos [ Log (2 + x ) ] 

94) Solve ( x2D2 + 4x D + 2 )y = ex 

95) Solve [( 2x- 1 )3 D3 + ( 2x- 1 ) D  - 2 ]y = 0 

96) Solve [( 3x+ 2 )2 D2 + 3 (3x + 2 ) D - 36 ]y = 3x2 + 4x + 1 

97) Solve [( 1+x )2 D2 +  (1+x ) D + 1 ]y = 2 sin[ log(1+x) ] 

98) Solve [( x + 3 )2 D2 – 4 ( x + 3 ) D + 6 ]y = log ( x + 3 )   

99) Solve [( x + 2 )2 D2 –  ( x + 2 ) D + 1 ]y = 3x + 4 

 

 

 

 

 

 

 

 

 



 Q-5. Theory Questions         06 Marks 

1)  If  dD
dx

=  and f(D) is a polynomial in D with constant coefficients ,then   

Prove that  
ଵ

௙ሺ஽ሻ
 ݁௔௫ ൌ  ଵ

௙ሺ௔ሻ
 ݁௔௫, ݂݅ ݂ሺܽሻ ് 0   

2)  Prove  that    

1
( ) !

1     ,       ( ) ( ) ( ) &  ( ) 0
( ) ! ( )

r ax
ax

r

r ax
ax r

x ee
D a r

x eHence e if f D D a D a
f D r a

φ φ
φ

=
−

= = − ≠
 

3) If  2( )f D  is polynomial in 2D  with constant coefficients and 2( ) 0f a− ≠  

then  prove that 2 2

1 cos( )cos( )
( ) ( )

ax bax b
f D f a

+
+ =

−
 

4) If  2( )f D  is polynomial in 2D  with constant coefficients and 2( ) 0f a− ≠  

then  2 2

1 sin( )sin( )
( ) ( )

ax bax b
f D f a

+
+ =

−
 

5) Prove that 2 2

1 ( 1)cos cos ,
( ) !(2 ) 2

r r

r r

x rax ax r N
D a r a

π− ⎛ ⎞= + ∈⎜ ⎟+ ⎝ ⎠
 

6) Prove that 2 2

1 ( 1)sin sin ,
( ) !(2 ) 2

r r

r r

x rax ax r N
D a r a

π− ⎛ ⎞= + ∈⎜ ⎟+ ⎝ ⎠
 

7) If  dD
dx

=  and f(D) is a polynomial in D with constant coefficients ,then   

Prove that  1 1 ,    
( ) ( )

ax axe V e V
f D f D a

=
+

where V is a function of x. 

8) If  dD
dx

=  and f(D) is a polynomial in D with constant coefficients ,then   

Prove that 1 1 1'( ) ,    
( ) ( ) ( )

xV x f D V
f D f D f D

⎡ ⎤
= −⎢ ⎥
⎣ ⎦

where Vis a function of x. 

9) Define a homogeneous linear differential equations & explains the methods 

solving it. 

 


