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Q1. (6 points): (4.1 Exercise 76, Page 396): Given 2( ) 16f x x= − −  for 4x ≥ .  
(a): Sketch the graph of f and 1f −  
(b): State the domain and range of 1 and f f − .  
(c):  1( ) ?f x− =  

Solution: 
(a):   

.  
(b):   Given [ ) ( ]4,   then  ,0f fD R= ∞ = −∞  

 So, ( ]1 , 0ff
D R− = = −∞  and [ )1 4,fF

R D− = = ∞  
 
(c): 1( ) ?f x− =    First check that F is a one-to-function: 

2 16y x= − −  ,  4x ≥  
2 16x y= − − ,  4y ≥   ⇒    0x ≤  

Square both sides: 
2 2 16x y= − ,  0x ≤ ,  4y ≥  
2 2 16y x= + ,  0x ≤ ,  4y ≥  

2 2 16y x= + ,  0x ≤ , 4y ≥  
2 16y x= + ,  0x ≤ ,  4y ≥  

2 16y x= + ,  0x ≤ ,  4y ≥  
1 2( ) 16f x x− = + ,  0x ≤ ,  4y ≥  
 

Q2. (4 points): Find the interval where the graph of ( ) 3 2 xf x −= −  is above the x-axis.  
My note: 4.3 Page 84 
 

(a):  2( log 3, )− ∞  
(b):  ( 1, )− ∞  
(c):  ( ,3)−∞  

(d):  2
1, log
3

⎛ ⎞−∞⎜ ⎟
⎝ ⎠

 

(e):  3( log 2, )− ∞  

Solution:   reflection across -axis vertical shift 3 units up  1   1  
2 2

3
2

 1 
x x x

xy y y⎛ ⎞= ⎯⎯⎯⎯⎯⎯⎯⎯→ = ⎯⎯⎯⎯⎯ ⎛ ⎞−⎛ ⎞
⎜ −⎜ ⎟

⎝
+⎜⎟ ⎯⎯⎯→

⎝⎠
⎟
⎠⎝

=
⎠

 

2( ) 16f x x= − −

1 2( ) 16f x x− = +



Math 002 Test I,   (Chapters: 4,1 to 6.1)   Instructor: Sayed Omar,  Term 151  Page 2 of  6   

Math 002 Test I,   (Chapters: 4,1 to 6.1)     Instructor: Sayed Omar,    Term 151   Page 2 of  6   

           
 

2 2 2 2

To find -intercept of  3 2 ,  put 0 and solve for .    
0 3 2    2 3   log 2 log 3   log 3   log 3

x

x x x

x y y x
x x

−

− − −⇒ ⇒ ⇒

= − =

= − = = − = =⇒
 

The graph is above the x-axis on the interval ( )2log 3,− ∞ . 

Q3. (4 points):  Find the inverse of 
11( ) 2

2

x

f x
− +

⎛ ⎞= − +⎜ ⎟
⎝ ⎠

 

Solution:   
( ) 11( ) 2 2

x
f x

− +−= − +  

( ) 12 2xy −= − +  
( ) 12 2yx −= − +   Interchange the variables. 

( )
( )

( ) ( )

1

1

1
2 2

2

2

2 2

2 2

log 2 log 2
1 log ( 2)
1 log ( 2)

y

y

y

x

x

x
y x
y x

−

−

−

− = −

− + =

− + =

− = − +
= + − +

 

1
2( ) 1 log ( 2)f x x− = + − +  

 

Another Method of writing:   
11 2

2

x

y
− +

⎛ ⎞= − +⎜ ⎟
⎝ ⎠

 
11 2

2

y

x
− +

⎛ ⎞= − +⎜ ⎟
⎝ ⎠

  Interchange the variables. 

1

1

1
2

12
2

12
2

1 log ( 2)

y

y

x

x

y x

− +

− +

⎛ ⎞− = −⎜ ⎟
⎝ ⎠

⎛ ⎞− + = ⎜ ⎟
⎝ ⎠

− + = − +

 

1
2

1 log ( 2)y x= − − +  
1

1 2
2

( ) 1 log ( 2) 1 log ( 2)f x x x− = − − + = + − +  

Q4. (5 points): (4.3 Similar to Textbook Exercise 44):  Graph 1
3

( ) log ( 3)f x x= − . Give the 

domain and range. Find the interval(s) where the graph is increasing or decreasing. 
Solution: 

           

      1
3

log ( )y x=                          1
3

log ( 3)y x= −              1
3

( ) log ( 3)f x x= −  (3, ), [0, )f fD R= ∞ = ∞  

The function 1
3

( ) log ( 3)f x x= −  is decreasing on (3,4]  

The function 1
3

( ) log ( 3)f x x= −  is increasing on [4, )∞  
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Q5. (5 points): (4.3 Textbook Summary Exercises page 463 Q# 8, 9, 10, 16 and 17): Find the 
domain of each function. Write answers using interval notation. 

(a): 3 3( ) 7 4f x x x= + − ,   (b): 2
5( ) log (16 )f x x= − ,  (c): 7( ) log

3
xf x
x
+⎛ ⎞= ⎜ ⎟−⎝ ⎠

,  

(d): 2( ) ln 5f x x= − ,         (e): 
2 4( ) x xf x e + +=  

Solution:  (a): 

 
(b): 

               
(c): 

      

         
(d): 

      
(e): 

 

Q6. (4 points): (4.4 Additional Exercises #17): If ( ) 2log 27
3 2A =  and ( )( )2 3

log 81 log 16B = , 

then ?B A− =  

Solution:   ( )
3

2 2
2

2

log 3 3log 31 1log 27 log 33 3 32 2 2 2 3A
⎛ ⎞ ⎛ ⎞

= = = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

( )( ) ( ) ( )

( ) ( )

4
4 2 2

2 2 2 1/ 23
22

2 2
2

2

log 16 log 2log 81 log 16 log 3 4log 3
log 3log 3

4 4(2)4log 3 4log 3 4(4)(2) 321 log 3log 3
2

B
⎛ ⎞ ⎛ ⎞

= = =⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠

⎛ ⎞
⎜ ⎟ ⎛ ⎞

= = = =⎜ ⎟⎜ ⎟
⎝ ⎠⎜ ⎟

⎝ ⎠

 

32 3 29B A− = − =  
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Q7. (4 points): (5.1 Textbook Exercise 36 and 87):   
(a):  Find  47 23 73 48 ?′ ′° − ° =   
(b):  Find the angle of least positive measure coterminal with 5280− °  
Solution:   
(a):  ( )

( )

47 23 73 48 47 23 73 48
47 23 73 48

73 47 48 23
26 25

26 25
26 25

′ ′ ′ ′° − ° = °+ − °+

′ ′= °+ − °−
′ ′= − °+ ° − +

′= − °−
′= − °+

′= − °

 

 
Another Method of Writing: 

 
(b):  

  
 
Q8. (4 points): (5.2 Textbook Exercise 41):    Find the six trigonometric function values of the angle 
θ  in standard position, if the terminal side of  θ   is defined by  3 0, 0x y x− + = ≤ . 

Solution: 
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Q9. (4 points): (5.3 Additional Exercise 27): If 1cot
2

θ =  where 3 
2
ππ θ< < , then sin cos ?θ θ− =  

Solution:  3       is in quadrant III
2
ππ θ θ< < ⇒  

1 1cot
2 2

θ −
= =

−
 because  

Let 1 and  2x y= − = − . Then 2 2( 1) ( 2) 5r = − + − =  

2 1 2 1 1 5sin cos
55 5 5 5 5

y x
r r

θ θ − − −
− = − = − = + = − = −  

 
 

Another Method: 

 
 
Q10. (4 points): (5.4 Recitation Q#3):  
A ladder of 6 meters length is placed against a wall forms an angle of 30  with the ground. If the foot of 

the ladder is moved towards the wall, the angle changed to  45 . Find the exact distance moved by the 
top of the ladder on the wall.  

 
Solution:  

sin 30         3
6
x x° = =⇒  

( )sin 45         3 2         3 2 3 3 2 1
6

x y x y y+
° = + = = − =⇒ −⇒  

 
 
 
 
 
 
 
 

30° 45°
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Q11. (6 points): (6.1 Recitation Q# 3): Find the reference angle of the following angles 

(a):   9
5
πθ =                  (b): 10θ =  

Solution:  (a):   
9
5
πθ =  is in quadrant IV because  

9 9 180 9(36 ) 324
5 5
π π

π
°

= = ° = °  

92
5 5
π πθ π′ = − =  

 
Another Method: We show that θ is in Quadrant IV: 

9 18
5 10
π πθ = =   ⇒   3 15 20 2

2 10 1
18

010
ππ π π π= < < =   ⇒      

92
5 5
π πθ π′ = − =  

 

(b):   First, we find the smallest positive coterminal angle ofθ : 
          10 2 10 2(3.14) 10 6.28 3.72 QIIIα π= − ≈ − ≈ − ≈ ∈ .  
Then the reference angle of θ  is 

                                                   10

' '

           
         

2
 10 3

α
π

θ α π
π

π
−

= = −
= −
= −

 

 

1.57

6.283.14π ≈

4.7


