
 

STUDENT NUMBER 

 

 

 

MATHEMATICS 
EXTENSION 1 

HSC  HALF – YEARLY ASSESSMENT  
20th March, 2013 

 

TIME ALLOWED: Reading time: 5 minutes 
                                      Working time: 2 hours  
 
INSTRUCTIONS:  This paper consists of 10 multiple choices and 4 fifteen mark questions 
                       ANSWER all questions 

                                Multiple choice and Standard Integral formula sheets are attached. 
          Start each question in a new booklet 
         Marks may not be given for untidy and poorly arranged work. 
         All relevant working should be shown. 

 

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM 

OUTCOMES ASSESSED: 

 
H1 - seeks to apply mathematical techniques to problems in a wide range of practical contexts 
H2 - constructs arguments to prove and  justify results 
H4 - expresses practical problems in mathematical terms based on simple given models 
H5 - applies appropriate techniques from the study of calculus and  trigonometry to solve problems 
H6 - uses the derivative to determine the features of the graph of a function 
H7 - uses the features of a graph to deduce information about the derivative 
H9 - communicates using mathematical language, notation, diagrams and graphs 
Plus Preliminary from P1 to P8 
HE1 - Appreciates interrelationships between ideas drawn from different areas of mathematics 
HE6 – Determines integrals by reduction to a standard form through a given substitution 
 
 

This assessment task constitutes 25% of the Higher School Certificate Course Assessment. 

         



Section 1 
10 marks 
Attempt Questions 1 – 10  
Allow about 15 minutes for this section 
 

1   For the sketch below where there is a stationary point at ! = −2  and a point of inflexion  

      at    ! = −3  ,  find the points that satisfy both of the following inequalities  

       0<
dx
dy    and    02

2

>
dx
yd  .      

                                                                          
   (A)       ! < −3	                

   (B)        −3 < ! < −2			               

   (C)       	! > −2	            

   (D)      −3 < 	! < −1	      

               

2   How many solutions does 
2
1

3cos =x  have in the domain  0 ≤ ! ≤ 2,  ? 

(A)     1                   
(B)     2 
(C)     4 
(D)     6                      

 

                                                                                                                 

3    If   	- ! .! = 5
0

1
 , then   	 2- ! − 1 .!	

0

1
 is equal to   

(A)     9 
(B)     10 
(C)     7 
(D)     8                                              

 

		x				

		y				

2	



4  For the function - ! = !234 .  Find (2) .         

(A)         2378  
(B)         2138      
(C)         1

8
         

(D)        −278                                                                     

 

 

5    What are the amplitude and period of the function  xy π
2
1sin21+=  ? 

      (A)    Amplitude 1 and  period   π
2
1   

      (B)     Amplitude 2 and period  4π  

       (C)     Amplitude 3 and period 4  

       (D)     Amplitude  2 and  period 4                 

 

 

 

6   The domain of   9 = ln 3 − ! 		is 

(A) 				! < 3           
(B)    	! > 	3        
(C)   	! > 0           
(D)   		! ≥ 1        

 

 

7       2=>?72! 	.!    is                                                                                                                                                                          

(A)    2 ?@A
32!
3   + C        

     
(B)  −2?@A72!	. =>?2! + D    

 

(C)   	
EFG04

0
	 +  ! + C 

 

(D)   −?@A4!4 	 +   C 
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8   What transformations need to be applied to the curve 9 = ln	(−!) in order to obtain   

     the curve  9 = 1 − ln	(!) 

 

(A) Reflect in the x-axis, reflect in the y-axis then shift 1 unit up     
 

(B) Reflect in the y-axis, translate 1 unit right 
 

(C) Reflect in the x-axis, translate 1 unit right  
 

(D) Reflect in the  x-axis, reflect in the y-axis then shift 1 unit down 

       

 

9   6 cards numbered as 1,2,3,4,5,6. One card is drawn at random and not replaced.  

     The probability that second number is 5 

 

(A)    
1

I
                    

(B)    1
J
          

(C)   
1

1K
                 

(D)   
1

LM	
       

 

10    The value of   ∫
6

0
2tan2sec

π

dxxx    is 

(A)     1  
 

(B)     
1

7
 

 

(C)   
73 L

0
  

   
(D)     2 
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Section II 

60 marks 
Attempt Questions 11 – 14  
Allow about 1 hour 45 minutes for this section 
 
Answer each question in a SEPARATE writing booklet.  Extra writing booklets are available. 

All necessary working should be shown in every question.             

 

 

Question 11  ( 15 marks)                     Begin a new booklet                                         Marks 

 

(a)      Differentiate  cos	(QA!)  with respect to x.                                                                       
2 

 

 

(b)     The acute angle between the lines 9 = R + 2 !  and  9 = R! is 45o . 

 

(i) Show that 1
12

2
2 =

++ mm
                                                                                      1 

 
(ii) Hence find any values of m.                                                                                     2 

 
 

 

    (c)           Solve the inequality   2
1
≤

+x
x .                                                                            3 

 

          

     (d)       Find  
0

lim
→x

 
x

x

3
4

sin
 .                                                                                                     2  

 

 

     (e)        Show that 3ln33 xx
dx
d =                                                                                           2  



 

 
    (f)       A monic polynomial P (x)  of degree 4 has zeros 2 and  – 2.        

   
            (i)      What down the general form of  P (x).                                                         1 
 
 
             (ii)    Find that particular P (x) such that S 0 = 4  and the remainder is 3         2 

    when P (x)  is divided by ! − 1.    Write equation of the monic  
    polynomial of degree 4.                                                        
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Question  12 ( 15 marks)                    Begin a new booklet                                          Marks 

 

(a)        Two concentric circles with centre O have radii 2cm and 4cm.  The points  

             P and Q lie on the larger circle and      POQ = x , where  
2

0 π≤≤ x  . 

 

 

 

 

 

 

 

 

 

 

 

(i) If the area A cm2 of the shaded region is 1
1J

  the area of the larger circle,         3 
show that x satisfies the equation   8?@A! − 2! − , = 0 .   
 

(ii) Show that this equation has solution ! = 	U ,  where 0.5 < U < 0.6               2 
 

(iii) Taking 0.6 as the first approximation for  U,  use one application of                2  
Newton’s  method to find the second approximation, giving the answer  
correct to two decimal places.     

               

  

(b)    Integrate with respect to x       
x

e x
                                                                                  2  

 
 
 
 

O	

Q			P	

O			
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(c)      Integrate with respect to x   dx
x
x

∫ +
−
1
12                                                                          2 

(d)      (i)  Express    3?@A! + =>?!  in the form W?@A ! + U   where 
2

0 πα ≤≤ .                 2 

 
           (ii)  Hence, or otherwise, solve  3?@A! + =>?! = 1      for  π20 ≤≤ x .                     2 
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Question 13 (15 marks)                      Begin a new booklet                                            Mark 

 

(a)           Consider the function        - ! = 234 − !234  . 

 

(i) Find   -′(!) .                                                                                                               2 
 

(ii) The graph 9 = -(!)  has one minimum turning point.                                              2 
Find the coordinates and nature of the minimum turning point.    

 
 

(iii) Describe the behaviour of - !  as ! → ∞ .                                                               1 
 

(iv) Find the x and y – intercepts of the graph = -(!) .                                                   2 
 

(v) Sketch the graph of 9 = -(!)   showing the features from parts (ii) - (iv)               2   
You don’t need to find the point of inflexion. 
 
 

 

(b) Use the substitution   Y = ! + 1	  to evaluate   ∫ +
−3

0 1
2 dx

x
x .                                             3                              

 
 
 
(c)  Use mathematical induction to prove that, for ≥ 1 ,                                                           3 
 
            

 

    4 − 8 + 16		.		.		.		. +4	 −2 G31 = 	−	 
0 37 Z31

L
    for all A ≥ 1.      
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Question 14 (15 marks)                          Begin a new booklet                                        Mark 

   

(a)  (i)   Find the area enclosed between the curve  9 = QA!  ,  x – axis and  ! = 2 .                2 
 
 
 
 
 
                              
     
 
 
 
         (ii)    Area A2 in part (i) is rotated about y – axis.  Find the volume of the solid of         2 

                revolution formed.       

                   
 
 

(b)   Prove that θθ
θ

θθ 22
2

22
costan

cos

cossin1 +=−                                                                   2 

 
 
 
(c)   A tower is constructed on the bank of a long straight river. From a point A on the  
       opposite bank  the angle of elevation of the top of the tower is 60o.  From another 
       point 50 m further down the river the angle of elevation of the tower is 30o. 
 

(i) Find the exact height of the tower                                                                            3 
(ii) Find the exact width of the river.                                                                             2   

 

 

 

 

 

 
 
 
 

T	

A	 B	

C	
60o	

60o	
30o	

h	m	

x	

y	
9 = QA!  	

e	

A1	

A2	
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(d)    The diagram shows the parabola !7 = 4[9	  with focus S 0, [  and 
       dirextrix 9 = −[ .  The point S(2[], []7) is a point on the parabola and the 
        line RP is drawn parallel to the  y axis, neeting the directrix at D.   
       The tangent QPT to the parabola at P intersects SD at Q. 
 
 

(i) Prove that PQ is perpendicular to SD.                                                                      2 
 

(ii) Prove that      	^S_ = 				`Sa                                                                                   2      
 

    

 

 

  
 

 

  

 

 

 

 

 

      

 

 
 
 

50	m	

S(2[], []7)	

`(0, [)	

b	

Q	 x	

y	

O	

9 = −[	

10	

R	
T	



End of test 

Section 1 

10 marks 
Attempt Questions 1 – 10  
Allow about 15 minutes for this section 
 
Select the alternative A, B, C and D that best answers the question and indicate your choice 
with a cross ( X ) in the appropriate space on the grid below.  
      
 
 

              

 A B C D 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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12	



 

	
























