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HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK 3 - 50%

Mathematics Extension 1

General Instructions

e Working time — 2 hrs

e Write using black or blue pen.

e Board approved calculators may be used.
e Write all answers in answer booklets.

o Start a new page for each question.

¢ Show all appropriate working.

J/

Student Number: _/

f

!

Total Marks - 84

Attempt all questions 1 -7

Question 1 /12
Question 2 /12
Question 3 /12
Question 4 412
| Question 5 /12
Question 6 ‘/ 12
Question 7 // 12

Total /84

Question 1 Start a NEW PAGE in the writing booklet. 12 marks

N 1 1 )
Simplify — - 3

p'-pq  pa—q »

v

/b) . . 2x+5
Solve the inequality
x+1

e

P .
<5
D] A(~2,3) an/d/B(6,1) are two points. Find the coordinates of the point P which divides the 9
interv%iI}B externally in the ratio 1 : 5.

d) The 4™ term of an arithmetic sequfgncé is 74, the 7™ term is 53.

~

e

Find the 1* tex:m/a, and common difference d

-

Find the 100" jc{
i Find the 1* negative t&ﬂ(




Question 2 v Start a NEW PAGE in the writing booklet. 12 marks
rl

Question 3 Start a NEW PAGE in the writing booklet. 12 marks

(/a/)/ Consider the polynomial P(x)= x> —x*—10x -8

-

/ "Express P(x) as a product of three linear factors. 3 a) 1 Expand COS(A + B)
/ ‘. o
/i‘l. Hence sketch P(x), clearly indicating all intercepts on the axes. 2 A Show that cos2x =2cos” x—1
) sii.  Hence solve the equation cos2x+3cosx +2 =0 for 0" < x <360
}iil’ Solve by inspection of the graph where, x* —x* —10x— 820 1
/
, 2x— 1
/ by 1" Show that = 3 +
b) , 8 , 320 3 * -
/ How many terms of the series 24 + 8 + g + o are needed to give a sum of ——9-—? ~
v . 2x—-5 . ) .
. Hence accurately sketch 3 showing any horizontal and vertical asymptotes and
x—
- any intercepts.
/
9/ The acute angle between the lines 6x —3y—4 =0,and kx—y+5=01is 45 3 i/ On the same axes sketch the function y = | — 3|
Find the values of k.

/ ] 2x -5
}" From the sketch, state how many solutions are there to 3 = lx - 3| ?
x—

(Do not solve)

W




Question 4 Start a NEW PAGE in the writing booklet. 12 marks

/ Question 5 Start a NEW PAGLE in the writing booklet. 12 marks
) Find the domain and range of the function f(x) = 3v4 — x* 2 ) s ) :
2y The polynomial P(x)=x" +2x" —4x —1 has zeros &, 8 and 7. Find the value of:
e B}
i/a—l +'ﬁ~1 +7/—1 5
X)) The polynomial P(x) = ax® — 4bx® + x — 4 leaves a remainder of 5 when divided by 3 4 :
(x — 3) and a remainder of 2 when divided by (x +1)
y (L-a)(1-B)(1-7). 2
Find the value of a and b
2 2 2
% . . . m,-/ o+ frry 2
/c’ﬁ ;. Bxpress 3cosx -+ sin x in the form Rcos(x — &) where R > 0 and 0"<ax<90, ,
Give the value of R in simplest exact form, and the value of ¢¢ in degrees correct to
two decimal places. b)/ Find the coordinates of the point P on the curve y = xvx + 3 where the tangent is parallel 3
to the x-axis. ) i
P
A Hence or otherwise solve the equation 3cos x + sinx = —2. 2 4

Give your answer as a general solution. 1+ sin x X 1
—— = cot~2~ + —cosec’

o . X X
Use the substitution ¢ = tan — to show that —
2 —COSX 2 2

o
dy ~ P( R y) is a variable point which moves in the number plane so that its distance from the point 3

x
/ A(3,3) , is twice its distance from the point (0,0).

Find the equation of the locus of P.




Question 6 Start a NEW PAGE in the writing boollet.

Existing fence

)
<

D C

A farmer needs to construct 2 holding paddocks, one rectan
The figure shows that he uses an existing fence as part of the boundary.

If he has only 440 metres of fencing and if AD = BC
7

' o,
/Show that the Area, of the 2 paddocks is given by A=440x— ” x.

. / Find the maximum total area of holding paddocks he can construct.
i

D
ABCD is a quadrilateral and E, F, G, H are the midpoints of AD, AB, BC, and CD

respectively.

pd Join the nterval BD, and show that AFAE is similar to ABAD.
'S N’
B

. 1
it"  Hence show that FE /| BD and FE = EBD

-~

/"/Hence or otherwise show that EFGH is a parallelogram.
fii,
/

12 marks

gular and the other triangulat.

— CE = xand ZBCE=30'

. Qulestion 7 Start a NEW PAGE in the writing booklet. 12 marks
% Show that the equation x” + (k + 2)x + k = 0 has two real roots for all real values of k 2
K) The interval QR is divided internally at point P(2.9,—2.5) intheratio 7 : 3.1 Q is 2

—2,1), find the coordinates of R.

( N
)/ AcosO—3secd 1-2sinf ‘ 4

/ Prove that + =2secO

v
/

1-2sinf cos@ .

CD is a vertical flagpoie of height 10 metres. It stands with its base on horizontal ground.
A and B are poinis on the ground due South and due East of C respectively.

The angle of elevation of D is 45" from A and 30" from B.

E is the foot of the perpendicular from C to AB.
i Show that angle ZABC =30 o R

i Aind the angle of elevation of D from E 2
i :

"End of Examination!
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