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Prep-Year Math Program
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Q1: Find the domain for the following functions:

a) 2( )
2 1x

xf x −
=

−

Domain = ( ,0) (0, )−∞ ∪ ∞

b) ( )
1 x

x
f x

e
=

+

Domain = ( , )−∞ ∞

c) 3( ) log(log ( ))f x x=

Domain = (1, )∞

Q2: Find the arc length that subtends a central angle of measure 60o in a circle of
diameter 6 cm.

60 , 3
180 3

(3)
3

r

S

π π
θ

π
π

= = =

 = = 
 

o
o

Q3: If the terminal side for the coterminal angle of θ pass through the point (-12, 5),
find csc( ) cot( )θ θ+ ?

Use the right triangle which has sides: -12, 5 and hypotenuse = 13.
13 12csc( ) cot( )
5 5

13 12 1csc( ) cot( ) .
5 5 5

andθ θ

θ θ

∴ = =−

⇒ + = − =
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Q4: Solve:

a) 15
2

x xe e −−
= ( )22 1 30 30 1 0x x x xe e e e⇒ − = ⇒ − − =

2 30 1 0

30 900 4 30 900 4
2 2

30 900 4
ln

2

x

x

let u e u u

u e

x

= ⇒ − − =

± + + +
= ⇒ =

 + +
=  

  

b) 2log(2 3 ) log(10 30)x x x+ = +
2

2

1 2

2 3 10 30
2 7 30 0
(2 5) ( 6) 0

56, .
2

x x x
x x
x x

x x

⇒ + = +

⇒ − − =
⇒ + − =

⇒ = =−

and both of them satisfy the equation.

Q5: Evaluate:
a)

33 ln ( 2 )ln(2 ln )e e− +

( )33ln(1) 2 1= + =

b) 5 8(lo g 4 0 1 ). lo g 5−

5 8 8

8 8 8

log (40) log (5) log (5)
40log (40) log (5) log ( ) 1
5

= −

= − = =

c) sin(255 )o sin(75) sin(30 45)=− =− +

[sin(30) cos(45) sin(45)cos(30)

6 2
4

= − +

 +
= − 

 

d) ( , )x y Such that 31 ( , )
6

W x yπ − = 
 

, where W is the wrapping function.

31 3cos( ) cos( )
6 6 2

31 1sin( ) sin( )
6 6 2

3 1( , ) ( , )
2 2

x

y

x y

π π

π π

= − =− =−

= − = =

= −

31 2 , 3
6

5 . ( )
6 6

k k

in quadrant II

π α π

π
α π θ θ

− = + =−

′= ⇒ =

Create PDF with GO2PDF for free, if you wish to remove this line, click here to buy Virtual PDF Printer

http://www.go2pdf.com


3

Q6: Verify the following identities:

a) cos( ) tan( ) 2cos( ) tan( ) 2 cos( ) 1
tan( ) 2

x x x x x
x

+ − −
= −

+

b) 1 sin( ) 1 sin( ) , cos( ) 0.
1 sin( ) cos( )

x x x
x x

+ +
= >

−

Q7: If the distance from a helicopter to a tower is 3000 feet and the angle of
depression is 30o, find the distance on the ground from a point directly below the
helicopter to the tower.

3cos(30 ) 3000 1500 3
3000 2

x x= ⇒ = =o .

Q8: Sketch the graph for csc( )y x= on the interval [ , ]π π−

x
30o

3000
tower
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Q9: Consider the function 2cot 3 , ,
2 4

y x xπ π
π   = − ∈ −   

   
,

a) The phase shift.

6
π

b) The intercepts.

0, , 2 .
3 3

x π π
=

c) The vertical asymptotes.

, , , 5 .
6 6 2 6

x π π π π
= −

d) Sketch the graph for y.

Good Luck
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