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Multiple Choice

Q.No : 1 2 3 4 5 6 7 8 9 10
{a, b, c, d} c b a a d a b a b a

Q. No: 1 The integral
∫

dx

x2 + 4
is equal to:

(a)
1

2
sec(

x

2
) + C (b)

1

2
sec−1(

x

2
) + C

(c)
1

2
tan−1(

x

2
) + C (d)

1

2
tan(

x

2
) + C

Q. No: 2 The graph of the curve C defined by the polar equations r = 2 + 2 sin(θ), is:
(a) a Limacon (b) a cardiod (c) a rose (d) a circle

Q. No: 3 If a point has a polar coordinate (r, θ) = (2,
π

2
) then its rectangle coordinate

(x, y) is:

(a) (0, 2) (b) (0,−2) (c) (2, 1) (d) (2, 0)

Q. No: 4 The integral
∫
sinh(x)

cosh2(x)
dx is equal to:

(a) − sech(x) + c (b)− 2

cosh(x)
+ c

(c) sech(x) + c (d) cosh(x) + c

Q. No: 5
d

dx
[

∫ x2

2

ln(t2)dt] is equal to:

(a) 2x lnx (b) x lnx2 (c) x2 lnx2 (d) 2x ln(x4)

Q. No: 6 lim
x→∞

x+ ex

1 + e3x
is equal to:

(a) 0 (b) ∞ (c)
1

9
(d) 1

Q. No: 7 The integral
∫
xexdx is equal to

(a)
x2ex

2
+ C (b) xex − ex + C (c)

x2ex

2
− ex + C (d)

xex

2
− ex + C

2



Q. No: 8 The slope of the tangent line to the parametric equations x = 3 cos t, y =

3 sin t, at t =
π

4
is:

(a) − 1 (b) 1 (c)
1√
2

(d) 1

Q. No: 9 The average value of the function f(x) = (x+ 1)2 on [−2, 0] is equal to:

(a) 0 (b)
1

3
(c)

2

3
(d) − 2

3

Q. No: 10 The surface area of the solid obtained by revolving the region bounded by
y = t, x = t, 0 ≤ t ≤ 2 about x−axis is equal to:
(a) 4

√
2π (b) 4

√
2 (c) 2

√
2π (d) 4π

3



Full Questions
x

Question No: 11 Find y′(x) if y =
√
(x2 + 1)

√
x2 + 1

We have
ln y(x) =

1

2
(ln(x2 + 1) +

1

2
ln(x2 + 1)) [1]

then
y′(x)

y(x)
=
1

2
(
2x

x2 + 1
+
1

2

2x

x2 + 1
) =

1

2
(
3x

x2 + 1
) [1+1]

Then

y′(x) =
3

2
(

x

x2 + 1
)

√
(x2 + 1)

√
x2 + 1 [1]

Question No: 12 Evaluate
∫

1

x2 + 2x+ 3
dx

Let
u = x+ 1, du = dx [1]

Then ∫
1

x2 + 2x+ 3
dx =

∫
1

(x+ 1)2 + 2
dx [1]

=

∫
du

u2 + 2
[0.5]

=
1√
2
tan−1(

u√
2
) + C [1]

=
1√
2
tan−1(

x+ 1√
2
) + C [0.5]

4



Question No: 13 Find lim
x→0+

(
1

sinx
)sinx if it exists.

Let

y(x) =

(
1

sinx

)sinx
then

ln y(x) = sin(x) ln(
1

sinx
) =
− ln(sin(x))

1
sinx

[0.5]

And we get

lim
x→0+

− ln(sin(x))
1

sinx

= lim
x→0+

− ln(sin(x))
1

sinx

[1]

= lim
x→0+

− cosx
sinx
cosx

sin2 x

[1]

= lim
x→0+

− sinx = 0 [0.5]

Finally we will have

lim
x→0+

(
1

sinx

)sinx
= e0 = 1 [1]

Question No: 14 Evaluate
∫

1

x2
√
x2 + 4

dx

Let
x = 2 tan θ, we will have dx = 2 sec2 θdθ, [1]

and we get
√
x2 + 4 =

√
4 tan2(θ) + 4

= 2 sec θ

Its clear that ∫
1

x2
√
x2 + 4

dx =
1

4

∫
sec θdθ

tan2(θ)
[1]

=
1

4

∫
cos(θ)

sin2(θ)
dθ [0.5]

=
1

4
(sin θ)−1 + c [1]

=
1

4

√
x2 + 4

x
+ c [0.5]
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Question No: 15 Sketch, and Find the length of the curve C given by r = 2 sin(θ).

Graph [1]

we have

Lπ0 =

∫ π

0

√
r2 + (

dr

dθ
)2dθ

=

∫ π

0

√
4 sin2 θ + 4 cos2 θdθ [2]

= 2

∫ π

0

dθ = 2π [1]

Question No: 16 Let C be the given by x(t) = sin(t) + 1, y(t) = cos(t)− 1, 0 ≤ t ≤ π

2
. [5]

a) Find the equation of the curve in rectangle coordinate (x, y).

Let
sin t = −1, cos t = y + 1

Then

sin2(t) + cos2(t) = 1

(x− 1)2 + (y + 1)2 = 1 [1]

b) Set up an integral that can be used to find the surface area generated by
revolving C about x−axis.

S.A = 2π

∫ π
2

0

|y|
√
(
dx

dt
)2 + (

dy

dt
)2dt

= 2π

∫ π
2

0

|cos(t)− 1|
√
(cos t)2 + (− sin t)2dt [2]

c) Find the surface area generated by revolving C about x−axis.

S.A = 2π

∫ π
2

0

|cos(t)− 1| dt

= 2π(
1

2
π − 1) [2]
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Question No: 17 Sketch the region R bounded by y =
√
1− x2 and the line y = 0 and Find

the volume of the solid that is formed by revolving the region R about the
x−axis.
Graph [1]

V = π

∫ 1

−1
(
√
1− x2)2dx (Disc Method) [2]

= π[
√
1− x2]1−1 [1]

=
4

3
π [1]

Other methods

V = 4π

∫ 1

0

y
√
1− y2dy (Cylindrical shell) [2]

= −2π[ (1− y
2)

3
2

3
2

]1−1 [1]

=
4

3
π [1]
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1:  The integral   is equal to
4

1 1        (a) sec    (b) sec    (

 sol

c) tan     (d) tan
2 2

  utio  

          

n

1 tan (
2

) 
2

c
2

x x x x

d

dx

x x

Q
x

c

x

c c

c

c 





   

 






 

 

 

2 :  The graph of the curve    defined by the polar equation  2 2sin( ) is 

       (a) a Limacon    (b) a cardiod     (c) a rose      

 solutio

(d

n

 

) a 

    

circle

  

a cardio

  

d  )

 

  (b

Q C r  

 

 

 

3:  If a point has a polar coordinate ( , ) (2, ) then its rectangle coordinate ( , ) is:
2

      (a) (0,2)         (b) (0, 2)           (c) (2,1)         (d) (2,0)

         solution:

cos( )  2

  

cx r

Q r x

x

y



 



    2

2

os 0

sin( )  2sin( ) 2

              ( , ) (0,  2)     (  ) 

y r y

x y a







   



 

 

 

2

2

sinh( )
4 :  The integral    is equal to :

cosh ( )

2     (a) sech(x)    (b)      (c) sech

solution:

sinh( ) sinh( ) 1
cosh( ) cosh( )cosh

(x)    (d) cosh( )
cosh( )

( )

                

 

    

 

 

 

x
Q dx

x x
dx dx

x

x

c c c x c
x

xx





  



 



 

 tanh( )sech( )

                                       s (ech( )  )  

x x dx

x c a
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2

2

2

2

2 2 2 4

2 2 2

2

4

  soluti

5 :  ln( )    is equal to 

        (a) 2 ln( )      (b) ln     (c) ln    (

on:

ln( ) ln ( ) 2

                   

d) 2 ln

  

           2        ln( )         

x

x

dQ t dt
d

d t dt x x
dx

x

x

x x x x x x

x

x x

 
 

 
 

  









 (d)

 

 

 

3

3

solution:  

6 :    lim   is equal to
1

1       (a) 0        (b)             (c)           (d) 1
9

       is   

1Using L'Hopital rule    lim        is 
3

Using L'Hopital rule    lim

x

xx

x

x

x
x

xQ

e

e

e

e

e





















3

2

9

1 1                                       ( )      lim 0   
9

x

x

xx

e

a
e

  


 

 

 

2 2

7 :  The integral    is equal to 

       (a)     (b)     (c)     (d) 
2 2 2

   solution:

                           put                  

         

by p

   

arts

   

x

x x x

x

x x x x

Q xe dx

x e x e xec xe e c e

u x dv e dx

c e c     









                                                

                                    (b)

x

x x

x

x

x

xe d

du dx v e

xex e dx

xe e c

 

 

  

 

 

8 :   The slope of tangent line to the parametric equations  3cos( )  ,   3sin( )  at    is 
4

1         (a) 1         (b)  1           (c)   

 solution:

3cos
     

  

   

  

     (d)  1
2

  

dy

dt

dx
dt

d

Q x t y t t

y

dx

  





 
 

( )

3sin( )

3cos / 4
   Slope 1

3si
            

n /
      a

4
  ( )

t

t
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0

2

2

0
31

3 2

9 :  The average value of the function  ( ) ( 1)   on 2,0  is equal to

1 2 2        (a) 0          ( )              (c)        (d) 
3

 solution

1 ( 1)

3 3

 

0 ( 2)

1     (

 

1)
2

1     (1
6

av

Q f x x

b

f x dx

x





  

 
 

   







  1) ( 1)          
3

(b)     

 

 

 

10 :  The surface area of the solid obtained by revolving the region bounded by 

            ,       ,  0 2  about  is equal to

       (a) 4 2           (b) 4 2          (c) 2 2      (d)  4

   

Q

y t x t t x axis

  

    

   

2

2 2

0

2

2
22

0

21
2 0

 solution:

      2 (1) (1)

      2 2 4 2  

S.A 2 ( )

(  a)   

dydx
dt dt

t dt

y t

t

t d



 



 

  













 

 

 

Full Questions 
 

 

 
1
22 2

1
2 2 2

2 2

2 2 2

2 2

solution 

   ln ln ( 1) 1

1   ln ln( 1) ln( 1)
2

1 1   ln ln( 1) ln( 1)
2 2

' 1 2 1 2 1 3      
2 2 21 1 1

1       

11:  Find '( )  if   ( 1) 1

     

'

   

y x x

y x x

y x x

y x x x
y x x

Q y x x

x

y

y x

  

 
     

    
  

      
         

 





2 2

2

3 ( 1) 1
2 1

x x x
x
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2 22 2

2

2 2

2

solution:

  :    2 3 2 3

                                           

completing s

            ( 1) 2

1 1  

112 :     Evaluate   
2 3

            Let   
2 3 ( 1)

qua

 

(1) (1)re

 

2

 

  

Q dx
x x

x x x x

x

dx dx
x x x

      

  


 

 

 



 

2 2

1

1

1    ,     

1                          
( 2)

1                          tan
2 2

1 1                          tan
2 2

u x du dx

du
u

u c

x c





  




 
  

 

   
 



 

 

 

 

 

 

sin

0

sin

sin

0    solution:                

1       Let                     
sin

1                             
si

113:  

n

1                                

is   f

 Find 

or

    

 lim
sin

s

m

l

i

n n

n ln

l

s

x

x

x

x
Q

x

y
x

y
x

x

 





 



 

0 0

0

0

sin ln(sin )
in

lim ln lim sin ln(sin )               

ln(sin )
             lim                 

is  0   form

0is       form
0

Applying L'Hopita

    

l ru

  
1

sin

  

co  
              l

l

m

e

i

x x

x

x

x x
x

y x x

x

x

   

 

 

 















 

0

2

0

0 0

sin

0

s    
sin lim sin 0
cos

sin

we get  lim ln 0  lim 1

1                                              lim 1
sin

x

x x

x

x

x
x x
x

x

y y e

x

 

   

 

 


   



 

 

 

 

 1* ln ln(1) ln(sin )
sin

                         ln(sin )

x
x

x
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2

2

2

2

2

2

2

2

2

2

   solution:

   Let       2 tan    ,     2sec

(2 tan ) 4

                   4 tan 4

                   4(tan 1)

    

114 :   Evaluate 
4

               4sec 2sec

1

4 t

*

4 a

*  4

1

Q dx

x d

x

dx
x x

x x

x d  







 

 

 

 

 

















2

2

2

2

2

1
cos

2sin

cos

2 1

2sec
n 2sec

1 sec                         
4 tan

    1 1 cos                         
4 4 sin

1 1                         (sin ) cos (sin )
4 4

                   

d

d

d d

d c







 
 

 


 


    






 

  






 



2

1 1      
4 sin

41                         
4

c

x c
x


  

  

 

 

 

 

 

22

0

2 2

0

2 2

0

0

0

0

solution:

   

15 :  Sketch ,

       (2sin ) (2cos )  

       4(sin cos )  

      

 and Find the length of the curve    given by  2s

 2 2 2

in( ) 

    

L  dr
d

Q

d

d

d

r

d

C r














  







 







 







 

  









 

 

 

 

 

 

 



   6page  708 108 0559(  أبو يوسف ) محمد ندا 

 

 

 

 

16 :  Let    be the given by  ( ) sin(t) 1   ,   ( ) cos( ) 1  ,  0
2

          a) Find the equation of the curve in rectangle coordinate ( , )

          b) Set up the integral that can be used to 

Q C x t y t t t

x y

     

find the surface area generated by 

                  revolving  about 

          c) Find the surface area generated by revolving  abo

      solution:

 a

       sin( ) 1    sin( )

)

ut 

C x axis

C x axis

x t t x  







  

   

   

2 2

2
22

0

2 2

2 22

0

1

       cos( ) 1   cos( ) 1

     

            ( 1)     ( 1)  1

**     sin ( )    cos ( )  1

)

S.A 2

        a circle

 

     (   

              2 cos( ) 1 co

)

s sin  

 
dydx

dt dt

y t t y

x y

t t t dt

t t

b

y t dt









    

   

 





 









 

2

0

2

0

2

              2 cos( ) 1

      . 2 sin( ) t

             1 0 1
2

)

2 2

t dt

c

S A t











 

 

    

      



 

217 :   Sketch the region   bounded by  1    and the line 0 and Find the volume

           of the solid that is formed by revolving the region   about   

   solution:

Disk method

   

   

  

 

Q R y x y

R the x axis

V

  



 

 
21

1
2

1

2

1

1
2

1

1
3

1

            1

            (1 )

1 4            
3 3

olume radiu

x dx

s

x dx

x x

dx

















 

 

  
 










  

 

 


