‘Question 20

A possible equation for the graph below is:
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SHORT ANSWER/EXTENDED RESPONSE QUESTIONS

Question 1 (2 marks)

Using your CAS calculator, solve the following simultaneous equations for x and y
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P
{2 marks)
Question 2 (3 marks)

Calculate the exact value of x in the following diagram:
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Question 3 (9 marks)

Robin Hood was chasing the Sheriff of Nottingham who had kidnapped Maid Marion. Robin headed off
on a direction South-South-West (202.5°T ).
In fact, the Sheriff had headed off in the direction South-West (225°T ).
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(a) Calculate the angle between the Sheriff's route and Robin's route.

[

6 = 2252026 = 99.6

(b) The sheriff travelled 20km after one hour. Robin travelled 15km but in the wrong direction (see
diagram). Calculate the shortest distance (x) Robin must travel to intersect with the Sheriff's route.
(Express your answer in km correct to two decimal places.)
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(c) Ifon the other hand Robin heads in the direction of where the Sheriff is at that time.

(i) Show that in this case he would have to travel 8.407 km to intersect with the Sheriff's route.

Sherriff's route
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1= V067228 &)
g: 8407 s rc7u,fredf

(ii) Calculate the true bearing (correct to the nearest minute) Robin would need to take in this
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Question 4 (7 marks)

Three circles of radii 5 cm, 6 cm and 8 em are all touching each other as shown in the diagram below. A
triangle is drawn by connecting the centres of the three circles.

(a) Find the area of the triangle to three decimal places.
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(b) Find the area of each of the three sectors (A1, Az, As) inside the triangle to three decimal places.
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(c) Hence, find the area of the shaded region between the circles to two decimal places. used .

Shaded Area = AABC = (A+ Au<hs)
= b.OF m”

(2 +3 + 2 =7 marks)
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Question 5 {6 marks)

A farmer decides to build up a flock of sheep. He starts with a flock of 10 000. Each year 3% of the
sheep die through old age, while 20% produce one lamb. The farmer sells 1000 sheep each year at the

spring market sale. (Both percentages are calculated on the sheep population at the beginning of the
year.)

(a) Find the sheep population after one year

P o= Pot 0.2P - 005 — (000 &
= 0600 + 2000 ~ 300 — 1000 .
= 10300 S}’le,ap @

(b) Let P, be the sheep population at the end of the nth year. A difference equation that can be used to
determine the number of sheep at the end of the nth year is: P, = aPp-1- b
where Py = 10000. Find the values of a and b.

P = by + 0.2 Py - 0.03F,, - 1600
Paee (14 02 =0.03) - 1000

~~ A
2 LT Py — 100 o= 117 QA
b=1000 @

(c) When the sheep population reaches 20 341, the farmer decides that he has to sell enough sheep
each year to keep the sheep population stable. How many sheep per year must he sell to keep the
sheep population at approximately this size? Give your answer to the nearest sheep.

Py = 20541 D= 113 Py -
Paec = 20311 2034 = (E-!}uoam) ' aP
x = 34573.97%
u’i BL'g"g Sl’\ﬂédﬂ @;\

(2+2+2=6 marks)

H

Question 6 (5 marks)

The diagram shows a square ABCD of side length 4 cm. The midpoints P,

A Q ]
@, R and S of the sides are joined to form a second square. The midpoints
W, X, Y and Z of the sides of the square PQRS are joined to form a third
square as shown. W 9
(a) Show that the areas of the three squares 4BCD, PORS and WXYZ form a o
geometric sequence and find the common ratio, », of this sequence.
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The process of forming smaller and smaller squares (by joining the midpoints) is continued.
(b) Find the area of the 11th square.

16 i 10
0=1b Ay = oy = 1« (’i) = -é—
_ 4
=
’ (1 mark)
(¢} If the process is continued indefinitely, find the sum of the areas of all the squares.
Y O
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=32

Question 7 {12 marks)

Letz =cis@=cos@+isin.
(a) Using De Moivre's Theorem, find z” andz™", neZ" , expressing both answers with positive angles.
2= ¢is (nb) 2= ¢is (-nb)
= Cos(mi}>+ isin (1 &) 0, c0s (-nb) + ion tnB) @)
= t0s (nB) - Tsin (n&) @

I

(3 marks)
(b) Hence show that z” +~&; =2cos(nd) .
z

A SRS @

2 N :
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= o (n @) @

it

(3 marks)

4
(c) (i} Useyour CAS to expand the equation (zz +zizj .
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(ii) Use the formula from part (b) to expand (zz +—17) .
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(iii) Hence, using parts (i) and (ii), show that cos *20 = Acos868 +Bcos46 + C where 4, Band C are
rational numbers.

i

HDCI?SQ(19>=ZS,+ T "szq-%é“g”f‘é @
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TR Jg‘ cos (g6) + 5 cos (4o) + ”% } v

1

{1+1+4=6marks)
Question 8 (8 marks)
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For the diagram above:

(a} Find the equation of line AB.
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(b) Find the coordinates of Q in terms of 8.

o O

Pomjr Q:(H Gin b, 4 o 8’)

(c) Show that 2 cos 0 + sin 8 =2

Y= - 3x Y
e ifue )
Hiosk = - 2(L|5m9) +1
Hesh +2sinf =4 @
20050 + Sinb =2 s V@‘&’uiV€6{~

(d) Write 2 cos 8 + sin 8 in the form r sin (0 + o). Give @ degrees correct to 2 decimal places.

r=un = (5 /, V5 sin (& +é5*”30)/ ¢

Yand =2

A = by
(e} Find angle 8. Give your answer correct to 2 decimal places.
Vo sin (6 + ' (2) =
Solee for &,

G:O or 55-”50 @

(1+2+2+2+1=8 marks)

Question 9 (3 marks)

Find the Cartesian equation of the smallest ellipse that passes through the point (6, 0) and has the
same centre as the circle with the polar equation r = 4 cos (). It may be helpful to use a CAS calculator
to first plot the graph of the circle.

F=4 cos 0 Eui{{’?}é oo througl. (4,0)

= Hrcos B (enbe (2,0) -~ a=4 , b=2
:’lel‘lal"-f»i]l?C @ ;

2

(x~9-)1+}f=‘ Y (mxf;) + 2 = |

Lenbe (2,0) @ b ! @
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Question 10 (5 marks)

For the hyperbola shown in the figure below:

YA

¥

(@)  Find the equations of each asymptote
Cradient of ssynpheles m= £t
/st and }j == I
o) 0,

2 .2
(b) Given that the equation of the hyperbola is fz— —ib)_;_— =1, state the relationship between g and b
a

- b .
m= A i\

a=b

(c) Find the equation of the hyperbola if it goes through point (2,v/2).

-

Xt oy

SR S

L

1

atr= 2 L (2+1+2=5 marks)

a=Vsy
END OF EXAM
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