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Q1. (5 points):  If 2 ( ) 4 ,   2f x x x x= − + ≤ , then find 
  (a):  1( ) ?f x− =           (b): 1 ?fD − =            (c):  1 ?fR − =  

Solution:    
2

2

2

2

2

2

2

( ) 4 ,   2
4 ,   2
4 ,   2

4 ,   2
4 4 4 ,   2

( 2) 4 ,  where  4 0,   2

( 2) 4 ,  4,   2

2 4 ,  4,   2

( 2) 4 ,  4,   2

f x x x x
y x x x
x y y y
y y x y
y y x y
y x x y

y x x y

y x x y

y x x y

= − + ≤

= − + ≤

= − + ≤

− = − ≤

− + = − ≤

− = − − ≥ ≤

− = − − ≥ − ≤

− = − ≤ ≤

− − = − ≤ ≤

 

2 4 ,  4,   2

2 4 ,  4,   2

y x x y

y x x y

− = − − ≤ ≤

= − − ≤ ≤
 

Answer: (a): 1( ) 2 4f x x− = − −          (b): 1 ( , 4]
f

D − = −∞         (c): 1 ( , 2]
f

D − = −∞  
 

Q2. (5 points):  Graph and find the range of the following functions; 
(a): ( ) 3 1xq x −= − +                                       (b): ( ) 3xk x = −  
Solution: 
(a): ( ) 3 1xq x −= − +  

      
( ,1)Range = −∞  

(b): 
3

3 0
( ) 3

0

x
x

x x
k x

x−
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= −

−

−
=
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⎩
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( , 1]Range = −∞ −  

 

Q3. (5 points): Given ( ) 2 2 xf x e − += − − . Find the following 
 (a) Sketch the graph of f  
 (b) Find the range of f   
 (c) Find the y- intercept of the graph of f  
Solution:  
(a) : ( ) 2 2 2 2x xf x e e− + − += − − = +  
(b): The range of f  is ( )2, ∞  

(c): The y- intercept of the graph of f  is ( )20, 2 e+  
 
 
 
 

22 xy e − += − −

22 xy e − += +
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Q4. (5 points): If the graph of the function 5( ) log ( 20)f x x= − intersects the graph of the function 

5
1( ) log 3g x
x

⎛ ⎞= +⎜ ⎟
⎝ ⎠

 at the point  ( , )a b , then ?a b+ =  

Solution: At the intersection point functions have same value.  
      ( ) ( )f x g x=  

      [ ]

5 5

1
5 5

5 5

5 5

5

2 3

2

1log ( 20) log 3

log ( 20) log 3
log ( 20) log 3
log ( 20) log

5 

3
log ( 20) 3

20 5
20 125 0

( 5)( 25) 0

25     reor jecte  d

x
x

x x
x x
x x
x x

x x
x x

x

x x

x

−

⎛ ⎞− = +⎜ ⎟
⎝ ⎠

− = +
− = − +
− + =

− =

− =

−

= −

− =
+ − =

=

 

5 5(25) log (25 20) log 5 1f = − = =  
The intersection point is (25,1) ( , )a b=  

25 1 26a b+ = + =  
 
 
 
Q5. (5 points): Textbook Exercise 36:  Solve  / 2 17 5x x−=  
 
Solution: 

 
 
 
Question 6:   Each tire of a car has a radius of 40 cm. If the tires are rotating at 500 revolutions per 
minute, find the speed of the car in kilometers per hour. 
Solution:    

1 4 4 140 cm 40 m m km
100 10 10 1000

r ⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  

( ) ( ) ( )500 500 2 500 2 500 2 601min min hr hr
60

rev radian radina radianw π π π= = = =  

( )4 4 km km km 500 2 60 (5)(2 )(6) 24
10000 hr 10 hr hr

radianv rw π π π⎛ ⎞= = = =⎜ ⎟
⎝ ⎠

 

Answer:  km24
hr

π  
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Q7. (5 points): Find the exact value of each labeled part with a variable in the following figure 
 

 
Solution:   

cos30
9

3 9 3    
2 9 2

x

x x

° =

= ⇒ =
 

sin 30
9

1 9    
2 9 2

y

y y

° =

= ⇒ =
 

tan 60

9
9 9 3 323     3         
2 22 3

y
z

z z z
z

° =

= ⇒ = ⇒ = ⇒ =

cos 60

3 3
1 3 32     2       3 3
2 2

z
w

w w
w

° =

= ⇒ = ⋅ ⇒ =

 

Answer:  9 3
2

x =    9
2

y =    3 3
2

z =   3 3w =  

 
Q8. (5 points):  
If from the top of a tower 200 feet high, the angles of depression of the top and bottom of 
a building opposite to the tower are observed to be 30°  and 60° , respectively, then find the 
height of the building. (Show your work) 
 
 
 
 
 
 
 
Solution:  200tan 60

x
° =  

200 2003     
3

x
x

= ⇒ =  

1 200 200tan 30         3     3    
33 3

y y x y y y
x x

° = = = ⇒=⇒ ⇒ =⇒  

200 400200 200   feet
3 3

h y= − = − =  

Answer:  B)  400
3

 

30°

60°

30°

60°

x

h h

y
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Q9. (5 points):   Write each of the following in terms of the same trigonometric function of a 
reference angle. 

(a): 16sin ?
9
π
=   (b): 43csc ?

5
π⎛ ⎞− =⎜ ⎟

⎝ ⎠
    

Solution: (a): 3 16 18 16   
2 9 9 9

QIVπ π π πθ< < ⇒ = ∈  

'

'

16 2 2
9 9

  sin sin
16 2  sin sin

9 9

θ

θ

π ππ

θ
π π

= − =

= −

= −

⇒

⇒

⇒

 

 

(b): 43
5
πθ = −  

43 43 50 7 4310  is the smallest positive coterminal angle of .
5 5 5 5

43 7sin sin
5 5

7 3 7    
5 2 5

2
5

7
5

IIQI

π π π π ππ θ

π π

π π ππ

π ππθ

− +
− + = = = −

⎛ ⎞ ⎛ ⎞− =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

< < ∈

= − =′

⇒
 

csc csc
43csc csc

55
2

θ
π

θ
π

= −

⎛ ⎞− = −⎜ ⎟
⎝ ⎠

′

 

 

Q10. (5 points):  If the equation of terminal side of  θ  in standard position is 2 0,  0x y x+ = ≥ , 
then 3csc 4sec ?θ θ+ =  
Solution: 

 


