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1. [10 marks] Fill in the blanks. Only the answer will be marked. 
 

a) ( ) 5232− = ____________ 

b) 













∫

2

0

)cos(
x

t dtet
dx

d = ________________ 

c) 64log4 = ____________ 

d) 








−−+
+−+

∞→ 43

23

2579
522

lim
xxx

xxx
x

= ____________ 

e) )7(cos)7(sin 22 + = ____________ 

f) ∫
− dxe x

= ____________ 

g) Let )35(ln)( xxf −= . The domain of f = ____________ 

h) 







→ x

x
x

2sin
lim

0
= ____________ 

i) )log( 3 x
dx

d
= ____________ 

j) Let xxexf =)( . Then  )(xf ′′  = ____________ 

 
2. Let 41243)( 234 −−−= xxxxf . 

a) [3] On what intervals is f   i) increasing? ii) decreasing? 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
        
        
        
        
        

 
b) [1.5] Classify the critical points of f as local maxima, local minima, or neither. 

 
 
 
 
 
 
 
 
 

Question 2 continues on next page... 
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c) [3] Find the absolute maximum and minimum of f on the interval ]1,2[− . 
 
 
 
 
 
 
 
 
 
 

3. [5] You are given the following information about the function
33

1
)(

x
xxf +=  . 

- Domain: ),0()0,( ∞∪−∞ . 
- Intercepts: none. 
- Local maximum at x = –1 and local minimum at x = 1. 
- f  is increasing on );,1(and)1,( ∞−∞− decreasing on ).1,0(and)0,1(−  

- f  is concave upward on );,0( ∞ concave downward on ).0,( ∞−  
- Vertical asymptote: x = 0; horizontal asymptotes: none. 
- +∞=−∞=

∞+→∞−→
)(lim;)(lim xfxf

xx
. 

 
Sketch the graph of f, showing all of the above information. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. [3] Find the slope of the tangent line to the curve xyyx 244 =+ at the point (1, 1). 
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5.  [2] Let ))(()( xgfxh = . Find )1('h given: g(1)=4, )4('f =2, )1('g = –5. 
 
 
 
 
 
 
 
 
 
 
 
 

6. The graph of the derivative f ′ of a 

continuous function f on the interval 
[1, 9] is shown. 

 
 
 

a) [2] List the critical points of f. 
 
 
 
 
 

b) [2] On what intervals is f concave: i) upwards; ii) downwards? 
 
 
 
 

7. [3] Determine the area of the following shaded region. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-3

-2

-1

0

1
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4
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xxfy 2)(1 ==

3
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)(' xfy =
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8. Find the derivative of the following functions. DO NOT SIMPLIFY . 
 

a) [3.5] 
)2tan(

ln
)(

2

x

xx
xf

+=  

 
 
 
 
 
 
 
 
 
 
 
 
 

b) [3.5] )sin( 2

)( xxexf =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) [3.5] 75423 )7()52()( xxxxxf +−=  
 
 
 
 
 
 
 
 
 
 
 
 

d) [4] )53()(cos)( −= xxxf  (Use logarithmic differentiation) 
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9. Determine the following integrals. 
 

a) [2.5] ∫ −
+

+−
+

− dxx
x

e
x

x )7cos(2
52

1

1

6 4
2

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) [3] ∫
+

dx
x

x 2)3(
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.  [3] Let 6412)(' 2 −+= xxxf . Determine f (x) if f (1) = –2. 
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11.  Evaluate the following limits. If a particular limit does not exist, then determine whether 
it is ,, ∞−∞+ or neither. You may use L’Hospital’s Rule when appropriate. 

a) [2.5] 








−
−

−→ 3

3
lim

3

3 x

x
x

 

 
 
 
 
 
 
 
 
 
 
 

b) [3] 






 −−
→ 2

4

0

41
lim

x

xe x

x
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) [4] ( )xxx
x

−+
∞→

2lim  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 11 continues on next page... 
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d) [2.5] 








−
−+

→ 2
145

lim
2

2 x

xx
x

 

 
 
 
 
 
 
 
 
 
 
 
 

12. [3] Determine the linearization of 29)( xxf += at x = 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13.  [2.5] Determine the inverse of 
( )

5
2

83
)(

3

−+= x
xf . 
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