Name:

Teacher:

Class:

FORT STREET HIGH SCHOOL
2013

PRELIMINARY HIGH SCHOOL CERTIFICATE COURSE

ASSESSMENT TASK 3:
FINAL PRELIMINARY EXAM

Mathematics Extension 1 ’
TIME ALLOWED: 2 HOURS.

Outcomes Assessed Questions Marks
Demonstrates appropriate mathematical techniques basic algebra, |1,2 and 3 45
equations, geometry and functions. -
Chooses and applies appropriate techniques to solve quadratic
functions.
Manipulates algebraic expressions to solve problems with Locus
and the Parabola. :
Chooses and applies appropriate techniques to problems involving |4 20
Differentiation.
Chooses and applies appropriate techniques to problems involving |5 20
trigonometry.
Question 1 2 3 4 5 Total %
Marks /15 15 15 120 /120 /85

Directions to candidates:
o Attempt all questions
The marks allocated for each question are indicated

-]

badly arranged work.
Board ~ approved calculators may be used
Each new question is to be started in a new booklet.

-]

All necessary working should be shown in every question. Marks may be deducted for careless or



Question 1 15 marks

Rationalise

Determine whether the following functions are odd, even or neither

i flx)=+4-x" where | x| 2

i.  f(x)=x"—4x+5

cosf sinf
Prove that + =]

\/(1 +tan’ 6’) \/(1 +cot? (9)

As a battleship sails due north, a column of smoke is observed in a direction
N19°40'E . After the ship sailed 480 further, the same smoke is observed in a
direction S73°20'F .Draw a diagram to illustrate the information. Find the

distance from the battleship to the smoke at the first point of observation.
(to the nearest meter}

Consider the circle x* + y* —2x—14y+25=0
i.  Show thatif the line ¥ = mx intersects the circle at two distinct points

then (1 + 7111)2 —25(1 -+ 1112) >0

ii.  Forwhat values of m is the line y = mx a tangent to the circle?

The point P(—3,8)divides the interval 4B externally in the ration of k : 1. If Ais
the point (6,—4) and B is the point (0,4), find the value of £ .

Marks



Question 2 15 marks

Marks
a.
Shade the region of the plane specified by | x+2y < 4 2
b.
i.  Showthat tan75°=2 +J§ 5
ii. Thelines y=mxand x= y\/g meets at an angle of 75°. Find the value 3
of m.
C.
Aand B are points with co-ordinates (3,0)and (6,0) respectively. A point P
moves so that the length of PBis twice that of PA.
Find the locus of P 2
d.
The line y = 4x+ 6 meets the circle x> +y? =8yat 4and B. Find the co-
ordinates of M , the midpoint of 4B. 3
e.
The parabolas y = x” and y= (x+ 4)2 meet at the point P.
i.  Find the co-ordinates of P !
2

ii.  Find the acute angle between the tangents to the curve at P.
{to the nearest minute)




Question 3 15 marks

Marks
a. If ¢and fare the roots of the quadratic equation x” + px+g =0, write down
the values of
i o+
ﬂ 1
i. af 1
i.  a’+p5° 1
b.
Let @, b,c and d be the four roots of the equation
x'=2x" ~44x% +18x+314=0
i Without attempting to locate the individual roots, state the value of
theirsum S=a+b+c+d 1
ii.  Similarly, state the value of T = ab+ac+ad + bec-+bd +cd :
ii. From your results for Sand T, or otherwise, find the value of 5
a’+b ¢t +d’
C.
State the remainder thearem for polynomials. Hence, or otherwise, factorise 3
x’ +3x% —9x +3into linear factors.
d.
2
x —4
Solve the inequality >0 2
x
e.
(figure not w scale)
7
ABis a diameter of the circle ABC . The tangents at 4 and Cmeetat 7. The
lines 7C and AB are produced to meet at P.
Copy the diagram.
i. Provethat ZCAT =90° — Z/BCP 2
1

ii. Hence, or otherwise, prove that £Z47TC =2 ZBCP.



Question 4 20 marks

Marks
a.
. L 1
Find the second derivative of T 2
x
b. Using
i.  Evaluate the limit of 3
1; 2 -8
=
ii.  Using first principles, find the derivative of the function
1
f(x) =—, x#0
X
c.
. 1
Consider f(x) =—7p ,x#0
X
I.  Find the zeros of this function, i.e. the values of x where f(x) =0. 1
ii.  Find the turning points of this function, and determine their nature. 5
fil.  Sketch this function. 2
d.
Find the equation of the tangent to the curve y = x*+1. At the point where 2
x=1.
e.
Joanne has a small business involving the delivery of fruit juice to shops. She has
2
calculated the cost of running her van, at a speed of v kim/ 4 ,is $(36 +IVEJ
for each hour.
i. Ifloanne averaged vikm/h when completing her 100km delivery run, 1
show that the time taken was 1—09 hours.
Vv
i If C, expressed in dollars, is the cost of Joanne’s delivery run, show
3600
C= +v. 1

v
iiil.  How fast should Joanne travel in order to minimise cost? 3



Question 5 20 marks

4 7
Given that cosx = —-5—, and O0<x< E' find exact values for

i. sinx
if. cos2x

Write down the expression for cos(a +b)and hence prove

cos(Zq) =1-2sin*q.

cos y —cos(y +2¢q)
2sing

Prove the identity = sin(y + 9’)

Show that cotd +tan—;—9 = cosect

Find all the angles & with 0 < & < 27 for which sinf +cos@ =1

200m

-- 500m

) <15/ o

Two house P and Q lie in the same plane as 5, the foot of a hill RS . The height

of the hill is known to be 200m and from P the angle of elevation of the top of
the hillis 14°.1f P and O subtend an angle of 75%at Sand if Ois 500m from

S, how far apart are the two houses? (to the nearest metre)

Solve cos2@ =cosBior 06 <2n

i. Expand (a +b)(a2 —ab—i—b2)

ii. Provethat cos® @ +sin®@ = %4—%0082 20

Marks
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