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Question 1 

Consider the relation P = {(1,7), (—1,7), (3,9), (1,3)}. Is P a function? Justify your answer. 

[2] 

  

Question 2 

Show that lim 2 = 0, [6] 
x-0 x 

Question 3 

Find lim ea [8] 
xa V3a+x—2Vx ° 

Question 4 

Find the average rate of change of the function f(x) = x” + 4x over the interval [-6, 4]. [5] 

Question 5 

Find the instantaneous rate of change at x = b for the function f(x) = x? + 2x. [5] 

Question 6 

Consider the function f(x) = e’* . Determine the values of r so that f satisfies the 
equation f'"(x) + f'(x) — 6f(x) = 0. [8] 

Question 7 

Find the equation of the tangent line to the graph of the function f(x) = Vx at the point 

(1,1). [5] 

Question 8 

Differentiate f(x) = — from first principle. [7] 

Question 9 

Let f(x) = c. Find f'(x) using limit definition of derivative. [3] 

Question 10 

Find the range of f(x) = V1 — x?. [5] 

Question 11 

Let f(z) = Inz. Find f’"(z)/z = 2. [4] 
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Question 12 

Find = by using implicit differentiation of xy = 1. [4] 

Question 13 

Use logarithmic differentiation to find = (x¥8), [5] 

Question 14 

Investigate whether the following functions are odd or even. 

(a) f= x, [2] 
(b) f(x) = cosx. [2] 

Question 15 

Let f(x) = =x3 + x? —15x — 9. Use detailed sign tables in answering the following 

questions. 

(a) Find the intervals in which f is increasing or decreasing. [9] 

(b) Find the intervals in which the graph of y = f(x) is concave upward or downward. 

[6] 

Question 16 

Air is escaping from a spherical balloon at the rate of 2cm? per minute. How fast is the 

radius shrinking when the volume is 361 cm? ? [8] 

Question 17 

Find the rate of change of the area A, of the circle with respect to its circumference 

Cie S [6] Le 7 

End of paper 
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