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All questions may be answered, 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"](b"- ' )  
(a) ~--g-)~ a---~_l) where a , 0  and b - 0  

(b) 
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(c) ((~x)2 Y 5 ] 

. (a) Find the equations of the lines passing through the following pairs of points: 
• {(3,1), (2,4)}  
• {(2,0), (5,7)} 

(b) Determine whether these lines are parallel, orthogonal or neither. 
(c) Find the equation of the perpendicular line to each of the two lines defined in 

(a), through the point (1,1). 
(d) Graph the four lines. 

3. By using the formulas for the summation and subtraction of angles, show that: 
(a) 2cos0cosq) = cos(0 + q0) + c o s ( 0 -  q0) 

(b) s i n ( - ~  - 0) + cos(3~r + 0) = 0 

(c) Find exact values for the following (without using a calculator): 
• cos(12~r) 

• sin(-2-~) 

• tan(-9-~) 

. (a) Find where the c u r v e  2 0 x  2 - 5y + 40x + 15 = 0 meets the y-axis. 
(b) Find the real solutions (if any) of the following equations. 

• X 2 -- 3X + 1=0 
• Z 2 - 6 z  =--12 
• 2W(W+3)=(W--1) 2 
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5. Differentiate the following expressions with respect to x: 
(a) log(cos(x)) 

(b) tan(sin(x2)) 

(C) e x(x2-3) 
3 

(d) (x 2 - 2x + 1) 4 

. 

(a) Wri te  the following expressions in the form z = a + b i  where a ,  b are real 
numbers.  If z~ = 3 + 3i and z2 = 3 -  4i .  

• El Z2 

• Z__L 

Z2 

Note: Zl is the "complex conjugate" of  z~. 

(b) State De Moivre 's  Theorem and use it to compute: 
12 El 5 , 3 8 z~ , z2, and z2 where  

z t = l + i  and z2-- cos + i s i n 2 4  " 

. 

(a) State the Binomial Theorem and use it to f ind the coefficient of x s in the 

expansion of  (1 + x) 23. Write  the coefficient as a product of prime factors. 

(b) Write down Maclaurin 's  formula for expanding a function f ( x )  as a series in 
3 

x and use it to find a series for (1 + x)~ up to and including the x 3 term. 
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