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YEAR 11  
TERM 4 EXAMINATION 2010 

 
 

MATHEMATICS  
EXTENSION 1 

 

Time  Allowed – 90  minutes 
(Plus 5 minutes Reading Time) 

 
 
 

All questions may be attempted 
 

All questions are of equal value 
 

Department of Education approved calculators are permitted 

 
In every question, show all necessary working 

 
Marks may not be awarded for careless or badly arranged work 

 
No grid paper is to be used unless provided with the examination paper 

 
 

The answers to all questions are to be returned in separate bundles clearly labelled 
Question 1, Question 2, etc. Each question must show your Candidate’s Number.  
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Question 1 (9 Marks) 

 

(a) Given ��−7, 1�, ��−4, 6�, ��1, 3� and 
�−2, −2�: 

i. Prove that �� and �
 are equal in length. 

ii. Hence or otherwise prove that ���
 is a square. 

 

(b) Evaluate cosec �−5�
6 �. 

 

(c) Find ��5 − 4�����. 
 

(d) Find the equation for �, given that �� = 
� !

�  and � passes through �1, 5�. 

 

(e) Solve for �: 
"�

!#� < 0. 

 

Question 2 (9 Marks) – START A NEW PAGE 

 

(a) Find the equation of the inflexional tangent of � = �& − 2�" − 2� + 2. 

 

(b) Using the substitution ( = �& − 2, evaluate the integral � �"√�& − 2&
" ��. 

 

(c) The strength * of a rectangular beam is in proportion to the 

product of its width + and the square of its depth �, that is, 

* = ,+�" for some positive constant ,. Find the dimensions of the 

strongest rectangular beam that can be cut from a cylindrical log 

of diameter 48cm. 

 

 

Question 3 (9 Marks) – START A NEW PAGE 

 

 

(a) Determine the minimum value of � = 
� !
�- . 

 

(b) Use Simpson’s rule with 3 function values to estimate � √� + 3 ln √�" + 1 ��&
#!  

correct to 2 decimal places. 

 

(c) Given � = 
012 �

√&  −1: 

i. Prove that �0, −1� is a point of inflexion. 

ii. Hence, neatly sketch the curve for 0 ≤ � ≤ 2�. 
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Question 4 (9 Marks) – START A NEW PAGE 

 

(a) Find  � 2�2−6
�2+9  ��. 

 

(b) By considering the equation �" + �" = 8", prove that the volume of a sphere with 

radius 8 is given by 9 =  :
& �8&. 

 

(c) The region bounded by the curve � = 
!
� and the �-axis between � = 1 and � = 2 is 

rotated through one complete revolution about the �-axis. Find the exact volume of the 

solid of revolution so formed. 

 

 

 

Question 5 (9 Marks) – START A NEW PAGE 

 

(a) If ;��� = sin#! � & =��� = cos#! �, prove that  
>

>� ?;���=���@ = −;����?;��� − =���@. 

 

(b) A function is defined by ;��� = 
A:#�-

�  . 
 

i. Find the largest positive domain for which � = ;��� has an inverse. 

ii. For the domain in (i), find an expression for � = ;#!���, the inverse of � = ;���. 

iii. State the domain and range of � = ;#!���. 

iv. For the domain in (i) and on the same graph, neatly sketch � = ;��� and 

� = ;#!���, clearly identifying each sketch. 
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Question 6 (9 Marks) – START A NEW PAGE 

 

(a)    i. Express 3 sin � + √3 cos � in the form B sin�� − C�, where B > 0 and 0 ≤ C ≤ 2�. 

  ii. Hence find the general solutions to 3 sin � + √3 cos � = 3. 

 

(b) ���
 is a square with sides of length 1m. Quadrants ��
 and �EF touch at point G. �E 

and �F are constructed such that the shaded area is enclosed by figure BFGEH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i. Show that ∠E�F = 0.51 radians (to 2 decimal places). 

ii. Hence or otherwise calculate the shaded area to the nearest square centimetre. 

 

 

Question 7 (9 Marks) – START A NEW PAGE 

 

(a) Find the equation of the normal to the curve � = sin#! �√�
2 � where � = 1. 

 

(b) For the function � = tan#!�2�� + tan#! �2
��: 

i. Show that 
>L
>� = "

:�- ! − "
: �- . 

ii. State the domain and range of the function. 

iii. Neatly sketch the graph of � = tan#!�2�� + tan#! �2
��, clearly labelling all 

stationary points. 
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