
 
 

St Ignatius’ College Riverview 
 

Mathematics 
Assessment Task I 

Year 12 
 

(Time allowed – 60 minutes) 
 
INSTRUCTIONS: * Answer each question on a separate answer sheet. 
   * Write your name and your teacher’s name on each answer sheet. 
   * Answer ALL questions. 
   * Approved calculators may be used. 
 
QUESTION  1 :  SEQUENCES & SERIES   (20 marks) 
 
a) The formula for the nth term of an arithmetic sequence is : 42 += nTn  
 
 i) What are the 4th and 5th terms?      (2 marks) 
 
 ii) What is the common difference?      (1 mark) 
 
 
b) Find the values of x such that { }.........10,4,3 ++ xx  forms a geometric sequence. (2 marks) 
 
 
c) The 3rd term of an arithmetic progression is 16, and the 12th term is 79. 
 
 i) Find the first term and common difference.    (2 marks) 
 
 ii) Find the sum of the first 25 terms.      (2 marks) 
 
d) A super-ball drops from a height of 9 metres and bounces continually,  

 each successive height being 
3
2   of the previous height. 

 
 i) Show that the first distance travelled down and up is 15 metres.  (1 mark) 
 
 ii) When the ball finally comes to rest, through what distance will   (2 marks) 

it have travelled in total? 
 

e) How many terms of the series ............
8
1

4
1

2
1

+++  give a sum of 
1024
1023 ?  (3 marks) 
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f) The price of windows in a house is $500 for the first window, then $300  
for each additional window. 
 
i) Find a formula for the cost of n windows.     (1 marks) 
 
ii) How much will fifteen windows cost?     (2 marks) 
 
iii) What is the maximum number of windows whose total cost is  (2 marks) 

less than $10,000? 
 
________________________________________________________________________________ 
(BEGIN A NEW PAGE) 
QUESTION  2 :  THE QUADRATIC FUNCTION   (20 marks) 
 
a) By observing the roots in        (2 marks) 
 fig. 1, write the equation of  
 the parabola. 
 
 
 
 
          fig.1 
 
 
 
b) Show that equation 042 2 =++ xx  has no real roots.    (3 marks) 
          
 
c) Find all values of k for which the expression 632 ++ kxkx is positive definite. (3 marks) 
 
 
d) If α  and β  are the roots of the quadratic equation 0632 =−− xx , 
 find the value of: 
 
 i) βα +           (1 mark) 
 
 ii) αβ           (1 mark) 
 

 iii) 
βα
11

+          (2 marks) 

 
 iv) 22 βα +          (2 marks) 
 

e) Solve: 54
2

2 =+
x

x          (3 marks) 

 
 
f) Find values of a, b and c if ( ) 13 22 −+++≡− cbxxaxx     (3 marks) 
 

y

x
1 2 3 4 5 6 – 1 – 2 – 3 

1 
2 
3 
4 

– 1 
– 2 
– 3 
– 4 
– 5 
– 6 
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Solutions 
 
a) The formula for the nth term of an arithmetic 
 sequence is : 42 += nTn  
i) What are the 4th and 5th terms? 
 ( ) 4424 +=T  
 124 =T  
 ( ) 4525 +=T  
 145 =T  
ii) What is the common difference? 
 45 TTd −=  
 1214 −=d  
 2=d  

 
 
 
 
 
1 
 
1 
 
 
 
1 

Markers Comments 

b) Find the value of x such that { }.........10,4,3 ++ xx  
 forms a geometric sequence. 

     
3

4
4

10 +
=

+
+ x

x
x  

 ( ) ( )( )44103 ++=+ xxx  
   1644303 2 +++=+ xxxx  
   168303 2 ++=+ xxx  
 01452 =−+ xx  
 ( )( ) 027 =−+ xx  
 27 orx −=  

 
 
 
1 
 
 
 
 
 
 
1 

 

c) The 3rd term of an arithmetic progression is 16, and 
 the 12th term is 79. 
 i) Find the first term and common  
  difference. 
  ( )1................162 =+ da  
 ( )2..............7911 =+ da  
 ( ) ( )12 EqnEqn −  
        639 =d  
          7=d  
 Sub 7=d  into ( )1Eqn  
 ( ) 1672 =+a  
            2=a  
 ii) Find the sum of the first 25 terms. 

 ( )( )dnanSn 12
2

−+=  

 ( ) ( )( )712522
2
25

25 −+=S  

 215025 =S  

 
 
 
 
 
 
 
1 
 
 
 
1 
 
 
 
 
 
1 
 
1 

 

d) A super-ball drops from a height of 9 metres and 
 bounces continually, each successive height being 

 
3
2   of the previous height. 
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 i) Show that the first distance travelled down 
  and up is 15 metres. 
 Distance down once = 9 metres 
 
d) i)Continued. 

 Distance up once = 
3
29×  

       = 6 
 ∴Total distance  = 9+6 
       = 15 metres 
ii) When the ball finally comes to rest, through what 
 distance will it have travelled in total? 

 
r

aS
−

=∞ 1
 

 Total distance 9
1

62
3
2

+








−
=  

 Total distance =45 metres 

 
 
 
 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
1 

 
 
 
 

 

e) How many terms of the series ............
8
1

4
1

2
1

+++  

 give a sum of 
1024
1023 ? 

 ,
2
1

=a   
2
1

=r  

 ( )
1024
1023

1
1

=
−
−

r
ra n

 

 
( )

1024
1023

1
1

2
1
2
1

2
1

=
−
− n

 

     
1024
10231 2

1 =− n  

          
1024

1
2
1 =n  

    ( ) 101 22 −− =
n  

        1022 −− =n  
            10=n  

 
 
 
 
 
1 
 
 
 
 
1 
 
 
 
 
 
 
 
 
1 

 

f) The price of windows in a house is $500 for the 
 first window, then $300 for each additional 
 window. 
 i) Find a formula for the cost of n windows. 
 nTn 300200 +=  
 ii) How much will fifteen windows cost? 
 nTn 300200 +=       where 15=n  
 ( )1530020015 +=T  
 470015 =T  
 ∴ 15 widows will cost $4700 
 iii) What is the maximum number of windows 

 
 
 
 
1 
 
 
1 
 
 
1 
 

 

________________________________________________________________________________ 
Year 12 Mathematics HSC Course, Task I             25th November 2002                                                        Page 4 of 7 
 



  whose total cost is less than $10,000? 
 n30020010000 +=  
   n3009800 =  
         6.32 &=n  
 ∴ 32 windows 

 
 
1 
 
1 

2a) By observing the roots in fig. 1, write the equation 
 of the parabola. 
 
      1−=α  and 4=β  
     ( )( ) 0=−− βα xx  
    ( )( ) 041 =−+∴ xx  

0442 =−+−∴ xxx  
       0432 =−−∴ xx  
 
 

 
 
 
1 
 
 
 
 
1 

 

b) Show that equation 042 2 =++ xx  has no real 
 roots. 
 
 No real roots 0<∆∴  
        042 <− acb  
 ( ) ( )( ) 04241 2 <−  
             0321 <−  
                031<−  
                 0<∆∴  
 ∴ No real roots 

 
 
 
 
1 
 
 
 
2 

 

c) Find all values of k for which the expression 
 632 ++ kxkx is positive definite. 
 
 Positive Definite 00 <∆>∴ anda  
           042 <− acb  
 ( ) ( )( ) 0643 2 <− kk  
        0249 2 <− kk  
         ( ) 0833 <−kk  
          3

80 <<∴ k  

 
 
 
1 
 
 
 
 
1 
1 

 

d) If α  and β  are the roots of the quadratic equation 
 0632 =−− xx , find the value of: 
 
 i) βα +   

 
a
b−

=+ βα  

 ( )
1

3−−
=+ βα  

 3=+ βα  
 
 ii) αβ  

 
 
 
 
 
 
 
 
 
1 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

y

x
1 2 3 4 5 6 – 1 – 2 – 3 

1 
2 
3 
4 

– 1 
– 2 
– 3 
– 4 
– 5 
– 6 
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a
c

=αβ  

 
1
6−

=αβ  

 6−=αβ  

 iii) 
βα
11

+  = 
αβ
α

αβ
β

+  

    = 
αβ

βα +  

    = 
6

3
−

 

    = 
2
1

−  

   
 iv) 22 βα +  = ( ) αββα 22 −+  
    = ( ) ( )623 2 −−  
    = 129 +  
    =  21 
 

 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
 
1 
 
 
1 
 
 
1 
 

 

 
 
 
 
 
 
 

 

e) Solve: 54
2

2 =+
x

x   

 24 54 xx =+  
 045 24 =+− xx  
 Let 2xm =  
 0452 =+−∴ mm  
 ( )( ) 014 =+−∴ mm  
 14 −=∴ orm  
 But 2xm =  
 42 =∴ x  or 12 −=x  
 2±=∴ x  or 1−±=x  (invalid) 
 22 −=∴ orx  

 
 
 
1 
 
 
 
 
1 
 
 
 
 
1 

 

f) Find values of a, b and c if 
 ( ) 13 22 −+++≡− cbxxaxx  
( ) 13 2 −+++ cbxxa  ( ) 1962 −++++= cbxxxa  

   1962 −++++= cbxaaxax  
   ( ) 1962 −++++= caxbaax  
 For ( ) 13 22 −+++≡− cbxxaxx  
           1=a  ........(1) 
   16 −=+ ba  ........(2) 
         019 =−+ ca  ........(3) 
  Substitute (1) into (2) 

 
 
 
 
 
1 
 
 
 
 
1 
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      ( ) 116 −=+ b  
                7−=b  
 Substitute (1) into (3) 
 ( ) 0119 =−+ c  
                8−=c  
            8,7,1 −=−==∴ cba  

 
 
 
 
 
1 
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