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5) Differentiate tanx x with respect to x, hence, evaluate 23
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7) (a) If 2 xy x e . Find the coordinates of any turning points and determine their nature. 4
2

2

2

2 (2 ).

0 when 0, 2. Turning points (0,0), (2,4 )

To determine the nature use the graph of (2 ), noting 0, we will see that (0,0) is a minimum point

while (2,4 ) is a maxim

x x x

x

y xe e x e x x

y x e

x x e

e

  







    

   

 

um point.

(b) Sketch the curve. 3
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(b) Hence, find the length of PQ in terms of p in its simplest form. 3
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11) (a) Write 3 cos sinx x in the form cos( )R x  , hence, find the maximum value of 3 cos sinx x . 3
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(a) 1 5
cos cos

4

  
 
 

(b) 1 9
sin tan

40
 

 
 

(c) 1 3
sin 2cos

5
 

 
 

(d) 1 11 1
sin sin

2 3
  8

(a) 1 1 15 5 3 3
cos cos cos cos 2 cos cos

4 4 4 4

   
        

         
      

(b) 1 19 9 9
sin tan sin sin

40 41 41
    

    
   

(see diagram (b))

(c)
4 3 24

sin(2 ) 2sin cos 2
5 5 25
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diagram (b) diagram (c) diagram (d)

14) (a) If all the letters of the word ENTERTAINMENT are mixed up and arranged in a row, in how many ways
will neither of the three letters T’s be together? 2
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Arrange the non-T letters in
10!

3!3!
ways then insert the three T’s in 3 of the available 11 spaces (in front, back

and between the letters) in 11
3C ways, 11

3

10!
C
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(b) If only 5 letters are chosen, in how many ways does the selection contain more vowels than consonants? 3

The selection can have 4 vowels and 1 consonant or 3 vowels and 2 consonants,  5 8 5 8
4 1 3 2C C C C ways.
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