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SECTION A: [Short answer questions] [ 2- marks for each question] 

QUESTION 1 [25] 

1.1. Suppose that lim, f(x) = 12, lim, g(x) = —3. Then find 
x= xXxo-- 

1.1.1. lim (/3f(%) + g(x) = 
Xxo- 

® 2 1.1.2. lim ((g(X))° +x) =————---— 

1.1.3. lim (=e) 7 
x2-2\ f(x) 

1.1.4. lim (2x + (f(9))?). = se 

  

1.2. Determine the following derivatives. 

1.2.1. 2 (sin (:)) inne 

a COSX) — ___e 1.2.2, = (e°S*) = 

= In(<j | ee 1.2.3. If y =In(sinx), then a ss 

1.3. Suppose that f and g are continuous functions such that g (4) = 2 

and lim (2f(x) + 3g(x)) = 20. Then the value of f (4) = ---------------------- 
x- 

1.4. The domain of the function f(x) = V4 — 9x? is equal to --------------------- 

1.5. Suppose a function f has the property that for all real numbers x, 1-x? < f(x) < cosx. Then 

lim f(x) = --—------—----— 
x70 

SECTION B [Workout Problems] 

QUESTION 2 [75] 

2.1. Let f(x) = V2x + 2. Then 

2.1.1. find a formula for f~ +(x). [5] 

2.1.2. state the range of f~1. [2] 

2.2. Evaluate the following limits if it exists. 

4 2 

9394. lim =A [4] 
x9—0o X24+2x341 

3 

2.2.2. lim Bet+2) 
x2-1 Xt1 [6]



  

2.2.3, limate8 (5] 
x2 X-2 

. xX*-2x 
2.2.4. lim — [5] 

2.3. Let f(x) = x? — x. Find f’(x) by using the limit definition of derivative. [5] 

2.4. Use the precise definition of limit to prove that lim (2x +3) =9. [7] 
x> 

2.5. Use chain rule to find < if y = sin(In2x) [5] 

2.6. Ifx+y =2xy? Then 

2.6.1. Use implicit differentiation to solve and express = in terms of x and y. 

2.6.2. Use the result in (2.6.1) to find an equation of a tangent line to the curve x+y =2xy? 

at (-1, -1). [3] 

2.7. Suppose f(x) =—2x? —x +3. Then 

2.7.1. find (f~*)'(x) [5] 

2.7.2. use (3.6.2) to find (f~*)’(0) [3] 

2.8. Let f(x) =2x? — 3x? — 12x. 

2.8.1. find the local maximum and local minimum value of f if there are any. [5] 

2.8.2. the intervals on which f is increasing and when where it is decreasing. [4] 

2.8.3. the open intervals on which the graph of f is concave upward and on which the graph 

of f is concave down ward. [4] 

2.8.4. the inflection point(s). [2] 

END OF EXAMINATION


