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INSTRUCTIONS AND INFORMATION
Please read the following instructions carefully before answering any questions:

1. This question paper consists of eight pages, a formula sheet of three pages and an answer sheet.
2. Answer all eight questions.
3. Non-programmable calculators may be used, unless otherwise indicated. 
4. Unless indicated otherwise, all answers, where applicable, must be given correct to two decimal places.
5. All necessary calculations must be shown. The correct answer on its own will not necessarily lead to full marks.
6. All angles are given in radians. Answers must be given in radians where applicable.
7. The diagrams in the question paper are not necessarily drawn to scale.
8. Write neatly and legibly.

				


Question 1										[20]
· The following questions have only ONE correct answer.  Only mark the correct letter, A, B, C or D with a X (cross) on the answer sheet provided. Each question counts 2 marks.

1.1	The inverse of  can be written as
	(A)		(B)	
	(C)		(D)	

1.2	
	(A)		(B)	
	(C)		(D)	

1.3	The minimum value of  is at 
	(A)     	(B)	
	(C)     	(D)	

1.4	 The vertical asymptote of  is
	(A)		(B)	
	(C)		(D)	

1.5	The function  is discontinuous at  This discontinuity can be classified as a 

	(A)	jump discontinuity	(B)	removable discontinuity
	(C)	asymptotic discontinuity 	(D)	not one of the above 



1.6	The oblique asymptote of  is 
	(A)		(B)	
	(C)		(D)		

1.7	Which of the following is the vertical asymptote of ?
	(A)	Only 	(B)	Only 
	(C)	Both  and 	(D)	 does not have a vertical asymptote

1.8	=

	(A)		(B)	
	(C)		(D)	

1.9	The domain of  is
	(A)		(B)		
	(C)	  	(D)	

1.10	The derivative of is 
	(A)		(B)	
	(C)		(D)	



Question 1										[22]
2.1	The following sketch shows the graph of . 
[image: ]The graph intersects the -axis at C and D, and the -axis at B. A is the salient point of the graph.













(a)  Give the coordinates of A, B, C and D.					          (5)
(b)  Show that  has only ONE solution.					          (5)

2.2	 is the zero of . 
Factorise  completely in 							         (5)
2.3	The following system of equations is given:  									       	         	    
Use Cramer’s rule to determine the value(s) of  if .			          (7)

Question 2										[23]

3.1	The percentage of new information that can be remembered after a specified time can be given by the following equation:  , , where t denotes the time in minutes.
	(a) What percentage of new information can be remembered after one hour has passed since last studying?	(3)
	(b) After what amount of time (in minutes) will the student remember only 30% of the information?	(5)
	(c) Determine 	(4)

3.2	At the following calculations give all angles with respect to . Use roots where   applicable.

	(a)  Convert   to polar form.	(2)
	(b)  Convert  to polar form.	(2)
	(c)  Hence calculate 	(2)
	(d)  Use De Moivre’s theorem to show that   	(5)

Question 4										[21]
4.1	Use the binomial theorem to determine the sixth term of .	          	          (5)
4.2	(a)  For which conditions will the binomial expansion of be valid?              (2)
	(b)  Determine the fourth term of the binomial expansion  .                         (4)
4.3	Use mathematical induction to show that  for all .													        (10)

Question 5										[22]
5.1	OAB is a sector of a circle with midpoint O and radius 12cm. The point A lies on the  side CD of the rectangle OCDB. CA=6cm and  radians. 
[image: Diagram

Description automatically generated]












5.a.1 Show that OC=									          (2)
(b) Caculate the area of the triangle CAO. Give your answer in root form.		          (2)
(c) Caculate the area of sector AOB. Give your answer with respect to .		          (2)
(d) Caculate the area of the shaded area if the area of the rectangle OCDB is . Give your answer correct to two decimal places.						          (2)

[image: Chart

Description automatically generated]5.2	 is sketched.  and  are asymptotes of .  and  are the  and intercepts respectively.









(a) Determine the values of  and .						          (5)
(b) Determine , the inverse of .							          (3)

5.3	Given vectors  and 
Determine
(a)   									          	          (2)
(b)   The size of .								                     (2)
(c)   Determine the angle between the vectors if .			          (2)

Question 6										[22]
6.1	Determine  if 	(7)
[image: ]6.2	Below is a sketch of .  intercepts the axis at  and the axis at .












(a) If , show that .			                     (3)
(b) Use Newton’s method and determine the value of  correct to 5 decimal places. Use  as first estimate. Clearly indicate how you applied Newton’s method.       (3)

6.3	   Use implicit differentiation to determine  if 		                     (9)

Question 7										[18]
[image: ]The sketch shows the graph of , the derivative of .  has -intercepts at  and   and stationary points at  and  











7.1	Give the values of  where:
(a)  has a stationary point which is NOT an inflection point. Give the nature of this stationary point and motivate your answer.			                                (6)
(b)  has an inflection point, which is NOT a stationary point. Motivate why  has an inflection point at this -value.						                     (3)
(c)  has a stationary point, which is also an inflection point. Motivate your answer. 
                                                                                                                                            (3)
(d)  is concave up. Motivate your answer.       				                     (3)
(e) 										          (2)

7.2	If , give a possible value for .				                     (1)



Question 8										[22]
Given: 
8.1	Use  to motivate that  has an inflection point at 	(9)
 8.2	Give the equations of the asymptotes of  and specify which type of asymptotes  has.		(5)
 8.3	Show that  is increasing for all .	(3)
 8.4	The graph intercepts the origin and has NO stationary points. Use the graph paper on the answer sheet and draw a clear graph of . Clearly show the inflection point and asymptotes. 	(5)
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