
 
 
 
 
 
 

 
1. Determine the domain and range of the composition gf o for the case 

xxgxxf −−== 1)(,)( 2 . 

 
SOLUTION: 
  
Please see the supplementary note posted in WebCT first; it should be useful. 
 

Note that, with xxgxxf −−== 1)(,)( 2 , we have: dom ( f ) = ℝ (the set of real 

numbers) dom ( g ) =[ )∞+,0 . 
 
Also, from the graph of f and g we get: ran ( f ) =[ )∞+,0  and ran ( g ) = [ )1,−∞−  
 
The graphs confirm the previous results: 
 

f ( u ) = u2      xxg −−= 1)(  

     
 
Domain of the composition: 
 
dom ( gf o ) = { })(dom)()(dom fxggx ∈∈  = 

 
[ ){ }ℜ∈∞+∈ )(,0 xgx  = [ )∞+,0  

 
So, dom ( gf o ) = [ )∞+,0  
 
Range of the composition: 
 
ran ( gf o ) = { })(ran)(dom)())(( gfxgxgfy I∈=  = 

 
( ]{ }1,)())(( −∞−ℜ∈ Ixgxgf  = ( ]{ } ( ]{ }1,1,)( 2 −∞−∈=−∞−∈ uuuuf  =  

 
... =[ )∞+,1  
 
So, ran ( gf o ) = [ )∞+,1  
 
This is obtained from the graphs, per the supplementary note posted in WebCT, under 
“Extra material”. As mentioned in the note, we will develop a systematic, ‘algebraic’ 
method to determine the range of a function in a given interval using derivatives. 
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2. The graph of a function f is given. Plot the graphs of the following function: 
 

 
 
 

 
 
 

3. Solve the following for x, given that [ ]ππ 2,0OR20 ∈≤≤ xx : 
 

02sincos2 =+ xx  
 
SOLUTION : 
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4. Without using a calculator, solve the following equation for t, where 

[ ]ππ 2,0OR20 ∈≤≤ tt . Do not use a calculator, but recall the graphs of sin and 
cos and recall their periodic nature. 
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SOLUTION : 
 
Draw a rough picture of the sine and cosine functions and make use of the various 
symmetries involved. Recall that sine is an odd function and that cosine is an even 
function. 
 

a. The graph of cosine on[ ]π2,0  looks like this: 
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, and this value occurs twice on the graph, per the following 

diagram: 
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The key here is that even if the value for( ) ( )44 coscos ππ =− were unknown (which 

it isn’t, as 4
π  is one of the remarkable angles, for which cos 4

π  = 2
2 ), you would 

still be able to solve the problem, as long as the angle (in this case4
π ) can be 

located on the x axis. As a matter of fact, one not needs to locate the angle THAT 
accurately, as long as one knows roughly where the angle is located, then the 
various symmetries in the graph allow you to solve the problem. 
 
 
 

b. This next one can be solved as follows: first note that ( ) ( )88 sinsin ππ −=− because 
the sine function is odd. By plotting the graphs for sine and cosine simultaneously, 
we can then locate the position of the points on the cosine curve which are equal 
to ( ) ( )88 sinsin ππ −=− . 
 
 The graphs look like this: 
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5. Show the following identity:  θ
θθ
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SOLUTION : develop the left side, by combining the 2 fractions, using a common 
denominator. 
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6. Determine the exact value of 

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Then, use the half-angle formula and the subtraction identity for sin (x – y). 
 
DO NOT USE A CALCULATOR . 
 
SOLUTION : 
 
The subtraction identity is: xyyxyx cossincossin)sin( −=−  
So 12121221212212212

5 cos0sincos1cossincossin)sin()sin( ππππππππππ =⋅−⋅=−=−=  
 
We can use the half-angle formula to compute cos12

π : )2cos1(cos 2
12 θθ +=  
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Therefore
2

32
cos 4

32
12

+
=+= +π . We select the positive root because ‘cos’ is 

positive in the first quadrant. 
 

7. [3 marks] Let θ be an angle in radians such that:    πθπ <<2  

Determine the exact ratios θsin and θsec if 2
3tan −=θ  

 
SOLUTION : 
 
This angle is in the second quadrant, where ‘sin’ is positive and ‘cos’ is negative. 
 
SOLUTION 1: we use a diagram: 
 
 
 
 
 
 
 
 
 
 

And note that the hypotenuse, is 133)2( 22 =+− , so that 
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SOLUTION 2: we use trig. identities: 
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