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Question 1  (12 Marks) – START A NEW PAGE             Marks 

 

(a)  Evaluate 
ඥଶఱିగ

√଻
య  to 3 significant figures.       2 

 

(b) Solve 2ଷ௫ାଵ ൌ 	
ଵ

ଶ
            2 

         

(c)  Fully simplify 
ୱ୧୬ଷ଴°ା	୲ୟ୬଺଴°

ୡ୭ୱమ ସହ°
, giving the answer as an exact value.   3 

 

(d) Find the coordinates of the point P that divides the points (– 2,3) and (6,1)  

     externally in the ratio 1:5.          3 

 

(e)  Solve |7ݔ ൅ 2| ൌ 5          2 

 

Question 2  (12 Marks) – START A NEW PAGE 

(a) Given that 
ଶ

√ଷିଶ
 = ܽ√3 െ ܾ find the values of a and b     2 

 

(b)  Find the acute angle between the lines 2x – 5y + 1 = 0 and x + 2y – 3 = 0. 

       Answer to the nearest degree.        3 

 

(c)  Solve for x: 
௫ିଵ

௫ାଶ
൏ 5        3 

    

(d) Factorise fully x3 – 8         2 

 

(e) Sketch ݕ ൌ √4 െ  showing all relevant features.     2  ݔ

 

 

 

 



Question 3 (12 Marks) – START A NEW PAGE             Marks 

(a) Differentiate y =  
ଵ

௫
  from first principles.      3  

 

(b) Differentiate each of the following with respect to x: 

 i) √ݔହ           2  

 ii) 2x2(x2 +5)5           3 

 

(c) Find the equation of the normal to y = x3 – 2x2 when x = 1.    4 

 

Question 4 (12 Marks) – START A NEW PAGE 

(a) Find the equation of the line that passes through the point (–1, 2)  and the point  

      of intersection of the lines x + 2y – 5 = 0 and 2x – 5y  – 1 = 0.    3 

 

(b)  

 

 

 

 

 

 

 

 

 

 

The lines AB and CB have equations y = 2x + 1 and y =  –7x + 28 respectively. 

   i) State the equation of the line AC       1 

 ii) Calculate the exact distance of AC       2 

 iii) Find the coordinates of B        2 

 iv) Calculate the area of triangle ABC      4 
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Question 5 (12 Marks) – START A NEW PAGE             Marks 

For the function: ሺݔሻ ൌ	 2
2െ4ݔ

 : 

(a)  Find whether it is odd, even or neither (justify your answer with working)  1 

(b) Find the y intercept.         1  

(c) State the equations of any vertical asymptotes      1 

(d) Find any stationary points and determine their nature     3 

(e)  Show that there are no points of inflexion      3 

(f) Draw a neat sketch showing all relevant features      3 

 

Question 6 ( 12 Marks) – START A NEW PAGE 

 

                              Not to scale 

  

  

 

 

 

 

 

 

(a) In the above figure AB = 8 cm and AD = 6 cm.  Copy the diagram into your answer booklet. 

 i) Show that ΔABC  ||| ΔABD        2 

 ii) Find the length of AC        2 

 iii) If ∠ADB = 90o find the area of ABC in terms of cos  2    ߠ

 

(b) A rhombus with diagonals x cm and (x+2) cm has an area of 24 cm2 

      Find the value of x          3 

 

(c)  Solve  2 logଷ 5 െ logଷ ݔ ൌ 2        3 
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Question 7 (12 Marks) – START A NEW PAGE             Marks 

 

(a) 

 

 

 

 

 

 

Find the value of x.  No reasons necessary.       2 

 

(b)  

 

 

 

 

 

 

 

O is the centre of the circle and PT is a tangent touching the circle at T.  

PO cuts the circle at Q. TS is a diameter. Find the values of α and β.    

Show all necessary reasoning.        3 

 

(c) 

ABCD is a cyclic quadrilateral such that the 

  tangent to the circle at A is parallel to BD 

 

Copy this diagram in your answer booklet 

 and show that: 

       i) AC bisects  ∠ BCD   3 

       ii) ΔABD is isosceles   1 
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(d)                    Marks 

 

 

 

 

 

 

 

 

 

 

 

In the diagram above ABF and DCE are straight lines 

Copy the diagram  into your answer booklet and  prove AC is parallel to EF.  3 

 

Question 8 (12 Marks) – START A NEW PAGE 

(a) A series is defined by  18+ 24k + 32k2 + … 

 i) Prove that the series is geometric and find the common ratio   1 
      

ii) For what values of k will the series have a limiting sum    2 

 iii) Find the limiting sum if  k = 
ଵ

଺
       2 

 

(b) Find an expression for the nth term of a series if the sum of the first n 

      terms is given by  ܵ௡ ൌ 	݊ଶ ൅ 5݊                                  2 

 

(c) The sum of the first 4 terms of an arithmetic series is 42 and the sum of  

     the 3rd and 7th term is 46. Find the sum of the first 20 terms.    3 

 

(d) Evaluate 

20
4

4

2k

k




           2 



Question 9 (12 Marks) – START A NEW PAGE             Marks 

(a) Neatly sketch the graph of ݕ ൌ 3 sin
௫

ଶ
 for  0° ൑ ݔ ൑ 360°    2 

(b) Solve  2 cos ߠ ൅ √3 ൌ 0 for  0° ൑ ߠ ൑ 360°      3  

(c) Prove that  
ଶ

୲ୟ୬஺ାୡ୭୲஺
ൌ sin  2                                      ܣ2

 

(d)  Point P is north east of a tower. The angle of elevation to the top of the tower 

 from P is 32o.  Point Q is due South of the tower. The angle of elevation to the top  

of the tower from Q is 21o. P and Q are 120 metres apart. 

 
 

  

 i) Show that OP and OQ are equal to ݄ cot 32° and ݄ cot 21° respectively, 
     where h is the height of the tower.        1 
 
 ii) Hence, or otherwise, find the height of the tower correct to one  

    decimal place.         4 
            
 

Question 10 (12 Marks) – START A NEW PAGE 

a)  The surface area, in cm2, of a balloon is given below by the formula, where t is  
      the time in seconds. 
   

SA = 2t2 +5t + 7 
 
       At what rate is the surface area increasing after 5 seconds?    2 
 

Question 10 continues on the next page. 
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b)  The displacement of a particle is shown in the graph below. Copy the diagram into your  
      answer booklet. 
 
  
 
 
  
 
 
 
 
 
 

On two different sets of axes, vertically below this diagram, draw the graphs for the  

velocity and acceleration showing all relevant features (i.e. x-intercepts and 

 stationary points)          4 

 

(c) A 3 metre vertical fence stands 2 metres from a high vertical wall. A ladder is placed  

     from the horizontal ground to the wall , resting on the fence. The base of the 

     ladder is x metres from the fence. 

 

 

 

 

 

 

i) If L represents the length of the ladder, show that:   

ଶܮ   ൌ ሺݔ ൅ 2ሻଶሺ1 ൅
ଽ

௫మ
ሻ       2 

 ii) By first finding  
ௗ௅మ

ௗ௫
, or otherwise, calculate the shortest ladder that can 

                 reach from  the ground  outside the fence to the wall, correct to 2 decimal 

     places. Show all working.          4 
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2011 Mathematics (Extension 1) Preliminary Course Final Examination SOLUTIONS 1

Suggested Solutions

Question 10 (Lam)

(a) (2 marks)

X [1] for correct differentiation.

X [1] for substitution and final correct
answer.

A = 2t2 + 5t+ 7

dA

dt
= 4t+ 5

When t = 5,

dA

dt
= 4t+ 5

∣

∣

∣

t=5

= 25 cm2s−1

(b) (4 marks)

X [2] for correct shape/intercepts of first
derivative.

X [2] for correct shape/intercepts of second
derivative.

x

y

x

y′

x

y′′

(c) i. (2 marks)

X [1] for Pythagoras’ Theorem
relationship.

X [1] for final correct answer.

By Pythagoras’ Theorem,

L2 = y2 + (2 + x)2

By similarity,

y

3
=

2 + x

x

∴ y =
3(x+ 2)

x

Substitute into L2,

L2 =

(

3(x+ 2)

x

)2

+ (x+ 2)2

= (x+ 2)2
(

9

x2
+ 1

)

ii. (4 marks)

X [1] for using product rule.

X [1] for correct derivative.

X [1] for checking for local maximum.

X [1] for final answer.

L2 = (x+ 2)2
(

9

x2
+ 1

)

Applying the product rule,

u = (x+ 2)2 v = 9x−2 + 1

u′ = 2(x+ 2) v′ = −2(9)x−3

= −18x−3

dL2

dx
= uv′ + vu′

= −18x−3(x+ 2)2 + 2(x+ 2)

(

9

x2
+ 1

)

= 2(x+ 2)

(

−9(x+ 2)

x3
+

9

x2
+ 1

)

= 2(x+ 2)

(

−9x− 18 + 9x+ x3

x3

)

= 2(x+ 2)

(

x3 − 18

x3

)

Stationary pts when dL2

dx = 0. Since
x > 0 as it is a length,

x3 − 18 = 0

x =
3
√
18 ≈ 2.62 · · ·

NORTH SYDNEY BOYS’ HIGH SCHOOL LAST UPDATED SEPTEMBER 13, 2011



2 2011 Mathematics (Extension 1) Preliminary Course Final Examination SOLUTIONS

x

dL2

dx

L2

−

3
√
18 ≈ 2.62

0

min

+

Hence x = 3
√
18 minimises L.

L =
(

18
1

3 + 2
)

√

(

9

182/3
+ 1

)

≈ 7.02m
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