
Trial HSC

MATHEMATICS.

Extension 1

Time allowed :  two hours         (Plus 5 minutes reading time)

Directions to candidates.

* Attempt ALL questions.

* ALL questions are of equal value.

* All necessary working should be shown in every question. 
   Marks will be deducted for careless or badly arranged work.

* A standard integral sheet will be provided.

* Board approved calculators may be used.

* Each question attempted is to be returned on a separate sheet of paper
       clearly marked question 1, question 2, etc. at the top of the page.
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Question 1          Start a new page.

a Differentiate :    i  

€ 

loge x 2 + 2x( )            ii  

€ 

e x 2
.cos x 2( )                   

b Describe and sketch the region   

€ 

1 > y > x −1  

c Evaluate     i  

€ 

xe x 2

0

2

∫ .dx            ii  

€ 

x + 2
1− x 2

0

1

∫ .dx           

d A person tosses two fair coins and upon examination claims 'one of the coins is a head'.
  Find the probability that both coins are heads.  

A second person tosses two fair coins - a 20c and a 10c coin.
  If he claims that the 10c coin shows a head find the probability that both coins are heads.

Question 2         Start a new page.

a  A rectangle is inscribed under the curve y = 4
x 2 +4

     as shown below,

 such that the rectangle is symmetrical about the y - axis.
  Prove that the maximum area of this rectangle is  two square units.

€ 

y =
4

x 2 + 4

y

xx

€ 

−x

b If  

€ 

Amax =   2 4
x 2 + 4

0

2

∫ .dx ,

  use Simpsons Rule with two strips to evaluate A max  correct to 4 decimal places.

c Find the exact value of A max
 Compare this with the approximate answer given by Simpson's Rule ... Comment.
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Question 3            Start a new page.

a   Prove by induction that    1×5+2×52 +3×53 + ........+n ×5n =
5+ 4n −1( )×5n+1

16
 
b If   f x( )= x− ln x +1( )   ,  show that  x

2 < ′ f x( )< x   for  0 <x <1

Hence , by integrating , show that x 2

4 < x− ln x +1( )< x 2

2
 

 and deduce that   

€ 

4 <   ln x +1( )12.dx
0

1

∫   <  5

 
Question 4           Start a new page. 

a  Complete the statement :
   “The angle between a tangent to a circle and a chord drawn to the point of contact ...”

b   i  In the figure,  ACB is a straight line,
TA & TB are tangents to the circles.

Prove that TADB is a cyclic quadrilateral.

ii  In the diagram  evaluate x & y115°

103°

x

y

A

T

C
B

D

                      

c i   Find the remainder when  x10 +7 x 2 −3x +5    is divided by  x 2 −1

ii   If the roots of 4 x 3 −8x 2 +6 x− 7=0   are α ,  β  and γ , find the values of  

€ 

1
α

+
1
β

+
1
γ
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Question 5           Start a new page.

a In the expansion of    3x− 2
x 2

 
 
  

 
 

15
    find the term independent of  x

b A Simple Harmonic Motion of Amplitude 2cm has the equation   d 2 x
dt 2 = −9x

4     

 
Write down the solution of this equation given that x = 2 and t = 0.

Find expressions for   dx
dt    :     i    in terms of x

                                                       ii   in terms of t

Question 6            Start a new page.

a Prove that the condition 
that the line y =mx +c  should touch the parabola  x 2 =4 ay  is that  c =−am 2

 

b A tangent to the parabola  x 2 =4 ay   meets a second parabola  x 2 +4 by =0  in P and Q.

  Prove that the locus of the midpoint of PQ is another parabola whose focal length is  b2

a +2b         
(Assume a, b positive)

 

Question 7            Start a new page.
 
a  A body, initially at room temperature 20°C is heated so that its temperature will rise by 5°C/min 

if no cooling takes place.  Cooling does occur in accordance with Newton's Law of Cooling and 
the maximum temperature the body can attain is  120°C 

 How long will it take to reach a temperature of  100°C ?

b A boy flies a kite at a constant height of 60m.
 The wind carries the kite horizontally away from the boy at a rate of 5m / sec.
  How fast must the boy pay out the string when the kite is 100m away from him ?                                                                                          
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