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SMC 3122: DIFFERENTIAL AND INTEGRAL CALCULUS 

 
DATE: OCTOBER, 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Evaluate the limit 

1

2
lim

2

1 −
−+

→ x

xx
x

        (3 marks) 

b) Find the function � that satisfies 2' 1660 xxf −=  and 10)2( =f   (4 marks) 

c) Find the points of discontinuity of the function 
183

2
)(

2 −−
=

xx

x
xf and explain why they 

are points of discontinuity.       (4 marks) 

d) 1000m of fencing is used to make a rectangular enclosure.  Find the greatest possible area 

and the corresponding dimensions.      (5 marks) 

e) Evaluate the definite integral dxxx −
1

0

4)1( by making an appropriate substitution.  

          (5 marks) 

f) Evaluate the area enclosed by the part of the curve 2xy = for which x is positive the y-

axis and the lines � � 1 and � � 4                                                               (5 marks) 
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g) Evaluate the definite integral dxxx )4(
2

1

2
 −      (4 marks) 

QUESTION TWO (20 MARKS) 

a) Find the limit 
xx

xx

x 3)5(2

35
lim

21

+
− ++

∞→
       (4 marks) 

b) Show that the function 
5

1
lim)(

0 −
=

→ x
xf

x
 is continuous.   (2 marks) 

c) Differentiate the following functions with respect to x. 

(i) 2332 )1()1( ++= xxy       (4 marks) 

(ii)  
2

2

)1(

1

+
+=

x

x
y        (4 marks) 

(iii)  )12(log 3
3 −+= xxy       (3 marks) 

d) Find the equation of the tangent to the curve 3xy = at the point )8,2(  (3 marks) 

QUESTION THREE (`20 MARKS) 

a) If 930118)( 23 +−−= xxxxf find )('' xf      (3 marks) 

b) Integrate the function  xdxIn       (3 marks) 

c) Apply the L’ Hospital’s rule to evaluate 
9

214
lim

2

2

3 −
−−

−→
x

xx
x   (4 marks) 

d) Apply the squeeze theorem to find the 
23

sin5
lim

−
+

∞→ x

xx
x

   (5 marks) 

e) An open top-box is to be made by cutting small congruent squares from the corners of a 

12cm by 12cm sheet of tin and bending up the sides.  How large should the squares cut 

from the corners be to make the box with maximum volume?  (5 marks) 

QUESTION FOUR (20 MARKS) 

a) Apply the method of substitution to find the indefinite integrals. 

(i)  + dxxx )1sin( 2       (3 marks) 

(ii)   +++ dxxxx 172 )5)(12(      (3 marks) 
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(iii)  
− dxxe x 12

       (3 marks) 

(iv) dx
x

nx

1

       (3 marks) 

b) The gradient function of a curve is given as 32 2 −+= xx
dx

dy
obtain the equation of the 

curve if it passes through the points )3
1,1(−      (4 marks) 

c) Integrate by parts  xdxxsin        (4 marks) 

QUESTION FIVE (20 MARKS) 

a) Let )1( 2xxfx −= be force acting on the x-axis.  Calculate the work done by the force 

between the points 0 and 1.       (4 marks) 

b) Apply the midpoint rule with � � 3 to approximate the integral dxx )1
2

1
( 2

3

0

+   

          (4 marks) 

c) On the same axes, sketch the graphs of the parabolas 2xy =  and 22 xxy −= hence 

calculate the area of the region bounded by the two curves.   (6 marks) 
d) Define the average value of a function, hence or otherwise find the average value of the 

function ]2,0[1)( 3 onxxxf +−=       (6 marks) 


