
JRAHS Year 11 Prelim Ext 1 2005 

Year 11 Extension 1 - Preliminary Examination 2005 
 
 
QUESTION 1: START A NEW PAGE 

 
(a) 

 
Find the acute angle to the nearest degree between the lines with the 
equations 0 and 23 =−=+ yxyx . 
 
 
 

Marks 
3 

(b) How many ways can the ten letters of the word REGULATION be 
arranged in a line if the vowels A, E, I, O, U occur: 
 
 (i)  All together? 
 (ii) In the order A, E, I, O, U, throughout the arrangement?  
      (not necessarily next to each other) 

Answers may be left unsimplified. 
 

 
 

 
 
 
1 
1 
 

 
(c) If  

3
2sin =A and °<<° 18090 A , find the exact value of A2tan . 

 
 
 

 
3 
 

(d) A parabola has the equation 168 2 ++= xxy . 
 
 (i)  Write the equation of the parabola in the form:  
       )(4)( 2 kyahx −=− .  
 (ii) Draw a neat sketch of the parabola on a number plane 
        showing the: 
  (α) Vertex 
  (β) Focus 
  (γ) Directrix 
 
 
 

 
  
2 
 
 
 
 
1 
1 
1 
 

(e) Write θθ sin3cos +  in the form )cos( αθ +R ,  
where °<<° 3600 α and R>0. 

2 
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QUESTION 2: START A NEW PAGE 

 
(a) Use the substitution 



=

2
tan θt  to solve to the nearest minute: 

 
1cossin2 =− θθ             for °≤≤° 3600 θ . 

 
 
 

Marks 
4 

 
(b)  (i)  Sketch the graph of   

4
2

−
−

=
x
xy . 

 

 (ii) Hence or otherwise, solve 2 
4
2
≤

−
−

x
x . 

 
  

 
2 
 
 
2 

(c) XY and CZ are tangents at B and E respectively to circle centre O.  Chord 
AE is produced to meet XY at D.  E is joined to centre O and B. 
 
 

A

O

B C D

E

X Y

Z

  
 
 
 (i)  Copy the diagram and prove that ∠EOB = ∠ECD. 
 
 (ii) Show that C is the centre of the circle through points 
       B, E and D. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
 
4 
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QUESTION 3: START A NEW PAGE 
 

(a) 
 
If α, β and γ are the roots of the equation 01432 23 =+−− xxx  find the 
value of: 
 
 (i)  α+β+γ 
 

 (ii) 
γβα
111

++  

 

Marks 
 
 
 
1 
 
 
2 

(b) Find the general solution in degrees to 0cos2sin =− θθ .  
 
 

3 

(c) In an activity during a sport class, students are to run from position A to 
the fence surrounding a circular field of radius 60 m and return to 
position B.  Jason, who is a top Maths student, decides to calculate which 
direction will give him the shortest path. 
 

A

P

B
O θ  

30 m 20 m

60 m

fence

 
 
 (i)  If he runs from A to P then to B show that the total path length 
       D m is given by: 

θθ cos61020cos4530 −++=D , 
where ∠POB = θ and πθ ≤≤0 . 

 
 (ii) Find the value of θ  which will give Jason the shortest path.  
       Justify your answer. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
5 
 

(d) 16 people are invited to a party.  They are to sit around 2 circular tables, 
with 8 people at each table. 
 
 (i)  How many different ways can 2 groups of 8 be chosen from 
       the 24 people? 
 (ii) Find the number of different seating arrangements that are 
       possible at the party? 

Answers may be left unsimplified. 

 
 
 
1 
 
1 
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QUESTION 4: START A NEW PAGE 
 

(a) 
 
When the polynomial P(x) is divided by 1−x , the remainder is 2, and 
when divided by 2−x  the remainder is 1.  What is the remainder when 
P(x) is divided by )2)(1( −− xx ? 
 
 

Marks 
3 

(b) Find the Cartesian equation of the curve whose parametric equations 
are:  

π2t0  ,cos  and  2cos ≤≤== tytx . 
 
 

3 

 
(c)  (i)  Show that the exact value of sin 15o is 

22
13 − . 

 
 (ii) If WXYZ is a sector of a circle of radius 20 cm, find the exact 
       area of the segment shaded in the diagram below. 
 

15o

20 cm

X

W

Y

Z

 
 
 

 
2 
 
 
2 

(d) A frustrum of a right square pyramid has a base of side length 5m, and a 
square top of side length 3 m.  Its vertical height is 4 m. 
 

A B

CD

E F

GH

J

5 m

5 m

4 m

3 m
3 m

 
 
 (i)  Show that the length of the slant edge DH is 23  m. 
 
 (ii) Calculate the size of ∠GJE, the angle between the sloping 
       faces, to the nearest minute.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
3 

END OF EXAMINATION 










