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All questions may be attempted but only marks obtained on the best f ive  solutions will 
count. 

The use of an electronic calculator is permitted in this examination. 

1. Simplify the following expressions. 

(a) (x - y ) (x  a - 4y)(x + y)(xy - 1) 

(b) ( ~ - ) 2 . ~  ( x z 1 / 3 y )  2 " 

(c)  ~ ( x  - y + x ~ )  ~ - (~  - y)3 _ y ( y  _ ~)2  

2. (a) Find the points  where the curve y2 + 20x + 4y - 60 = 0 meets  the  y-axis. 

(b) Write the  equation of the s t ra ight  line passing th rough  the  points  (2, 3) and 
( - 1 , 4 ) .  

(c) Write the  equation of the s t ra ight  line passing th rough  the  point  ( 2 , - 4 )  and 
perpendicular  to the line 5x + 3y - 8 = 0. 

. (a) Find the values of sin 0 and cos 8, given t an  0 = - 3 / 4 .  

(b By using the  formulas for the summat ion  and sub t rac t ion  of angles, show t h a t  

(i) 2 cos 0 cos ¢ = cos(0 + ¢) + cos(0 - ¢) , and verify the  ident i t ies  

(ii) sin 28 = 2 sin 0 cos 0 and (iii) 1 = sin 2 0 + cos 2 0 . 

(c) Find exact values of the following expressions: 

177r 57r 
(i) cos(127r); (ii) t a n ( - - ~ - ) ;  (iii) s i n ( ~ - ) .  

. Differentiate the  following expressions with  respect to x. 
(a) (X 2 q- 1) 1/2 . 

(b)  e ~ ( x  2 - 2 ) .  

(c)  l o g ( 8  + x 3) 

(d) cos(sin(x2)) . 
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. (a) Wri te  the  following expressions in the  form z = a + ib, where z is a complex 
number  and  a and  b are real numbers:  

1 
(i) Z = Z l Z 2 , w h e r e z l  = - l + i ,  z 2 -  i ;  

2 
7[ 7~ 

(ii) z = z~ 2 , where  zl = yr2(cos ~- + / s i n  7 )  

(b) Sta te  De Moivre 's  Theorem arid use it to prove the  double-angle formulas, tha t  
relate  sin 20 and  cos 20 to sin 0 and cos 0. 

L ~ 

6. (a) S ta te  the  Binomial  Theo rem and use it to find the  coefficient of x 4 in (1 + x) 16. 
(b) Wri te  down  Maclaur in ' s  formula for expanding  a funct ion f ( x )  as a power series 
in x and use it to  find the  power series for f ( x )  = (1 + x) a, a real, up to the  te rm 
in x n. 

. 1 
(a) F ind  the  equa t ion  of the t angen t  and  normal  to the  curve y = - at x = 2. 

x 
(b) Find the  cr i t ical  value and de t e rmine  the  relative m i n i m u m  and max imum values 
of the  following functions: 

(i) f ( x ) = x  2 - 8 x ;  (ii) f ( x ) = 2 x  3 - 2 4 x + 5 .  
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