YEAR 11 2008 ASSESSMENT TASK 4

MATHEMATICS
YEARLY EXAMINATION

Tuesday, 26™ August, 2008
8:30 am to 11:00 am

Time Allowed — Two and a half hours plus 5 minutes reading

WEIGHTING 40% towards final assessment

Outcomes referred to: P1, P2, P3, P4, PS5, P6, P7.

INSTRUCTIONS:

Attempt ALL questions.

Show all necessary working in every question.

Begin each question on a separate piece of paper.

There are 10 questions worth 12 marks each. Total marks 120.
Marks for individual part questions are shown beside each part.

Non-programmable silent Board of Studies approved calculators are permitted.
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Write your name, class and your teacher’s name on the front of each answer page.
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Question 1 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page

Marks
a) Find the value of 137" correct to two significant figures. 1
b) Factorise 2x* +3x 2. 2
N . 4
¢) Rationalise the denominator of . 2
J5+2
d) Write 0.000 581 in scientific notation. E 1
e) Simplify 3+/32. 2
f) The price of a car increased by 4%. If the car now costs $15 080, how much 2
did it cost previously?
g If A:P(1+TS-6)",ﬁndehenA=352,r=12andn=5. 2
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Question 2 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks
y A
Pr8
N l
M
3
L
> X
s °
The line / cuts the x axis at L(-4,0) and y axis at M(0,3) as shown. N is a point on the
line /, and P is the point (0,8).
Copy the diagram into your Writing Booklet.
a) Find the equation of the line /. 2
b) Show that the point (16,15} lies on the line /. 1
c) By considering the lengths of ML and MP, show that ALMP is isosceles. 2
d) Calculate the gradient of the line PL. 1
e) M is the midpoint of the interval LN. Find the coordinates of the point N. 2
) Show that Z NPL is a right angle. 2
g) Find the equation of the circle that passes through the points N, P, and L. 2
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Question 3 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks

a) Differentiate y = 5x* —3x from first principles. 3

b) Differentiate:
@) 7x° +% 2

X
oy g2 2

(i1) 6x Jx

3

(i) &= 2

5x+1
¢) Find the equation of the tangent to the curve y = 2x’° — 7 at the point where 3

x=1.
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Question 4 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks

a)  Simplify

(i) 6a-3b-a+7b 1

() (-42) 1
b) Factorise fully:

(1) x?-2x-24 2

() Sy—15+xy—3x 1
¢)  Expand and simplify: (4x-3) 2
d)  Simplify the following: -"—;1 X ;’ 4 2

2

&)  Simplify: om+10  m’ -4 3

m—m-2 3m+3



Question 5 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

a) Solve the following:

Marks
x+3 x-1
1 —=¢ 2
@ 7 3
(i) 2y*+y-3=0 2
b) Solve the following and graph your solution on a number line. 5
[3x +5| > 22
c) Solve the following giving your answer correct to 2 decimal places.
x2+ 2x-7=0 2

d) Solve the following pairs of simultaneous equations.

2
1 5x —y =19
2x +5y =-14
G) x-y-7= 0 2
Xy =-12
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Question 6 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks
a)
A F
E
D
B C
In the diagram, AC L BC, AC L AF and AB = DE = EF.
Copy or trace the diagram on to your answer page.
(i) Show that ZDBC = ZDFA. 2
(ii) On your diagram, mark the point G on the line AF such that

EG | AC. Show that AAGE = AFGE . 2
(iii) Prove that ZABD = 2/DBC. 2

b) A stick 1 metre long placed vertically on the ground casts a shadow 60 cm long,
and at the same time a building casts a shadow 3 m long. What is the height of the 2
building?

c) The height of a cone is twice its radius. Find the volume of the cone in terms of r. 2

d) To cover a rectangular bench top, 400 tiles, each 10 cm by 5 cm are used. If
square tiles of length 4 cm are used, how many would be needed? 2



Question 7 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks
a) If f(x)=x-6x*+5 find f{-2). 1
b) Given f(x)=x -4, find values of x when f(x)=32. 1
¢) Show whether f(x)=4x—x’ is an odd or even function. 2
d) Sketch the region which satisfies the following conditions, x 2 -3,
y <2x+1andx? + y* 29, showing x and y intercepts and asymptotes. 3
e) State the domain and range of the curves below:
. 1 1
1 =
0 Y x+3
() y=v4-x’ 1
f) Sketch the curve y = x* - 3x — 4 showing the axis of symmetry, the x and y 3

intercepts and the vertex.



Question 8 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the to

Marks
a) Find the value of x in the following diagrams, correct to the nearest whole
number.
i) 74m if)
FIGURES NOT TO SCALE 272m 4
¥ em 16.5m
23° %0
1
b) (i) Find @ to the nearest minute if sind = 0.82.
" 2 . 2
(ii) If cos@ = e find the exact ratio of tan@.
c) The angle of depression from the top of an 18 m high building to a person on 2
the ground below is 47° 28°. How far out from the building is the person, to 1
decimal place.
d) A plane flies south from Sydney for 590 km and turns and flies west for 360 km.
(i)  Draw a diagram for this information. 1

(ii1) What is its bearing from Sydney to the nearest degree? 2



Question 9 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top.

Marks
a) In the diagram, the point Q is due east of P. The point R is 38km from P and
20km from Q. The bearing of R from Q is 325°.
R
38 km 20 km
P Q
(i)  What is the size of ZPQR? 2
(ii)  What is the bearing of R from P? 1
b) Find the exact value of 5s5in30° sec30° and rationalise the denominator. 2
c)
L
5.2 110° 8.9
M 7 N
In the diagram, LMN is a triangle where LM = 5.2 metres, LN = 8.9 metres
and angle MLN = 110°,
(i) Find the value of / correct to 1 decimal place. 2
(i)  Calculate the area of triangle of triangle LMN. 1
tan & secf 2

d  Simpli
) plity S 7o

e) Solve the equation 2sin@ —1=0 for 0° <8 <360°. 2



Question 10 (12 marks)

Start each new question on a new page. Write your name and your teacher’s name at the top
of the page.

Marks
a) If @ and § are the roots of the equation x> +5x ~8 =0, find the value of :
@ a+B !
(i) @ !
2
(i) (@ -2)(B-2)
(iv) a® + B* 2
b) (i) Find the discriminant of the quadratic equation x* — 2x +3. 1
(ii) What does your answer in part (i) indicate about the roots of the 1
quadratic x> —2x+37?
c) Solve 4x-x*20. 2
d) Find the values of the constants A and B such that
20x—17 = A(x—4) - B(5x +1)
2

End of Examination
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STANDARD INTEGRALS

-
1
x"de =i—+—x"“, nE-1; x20,fn<
L
1
—dx =lnx, x>0
Jx
i i
e dx =3-e"', azd
of
[ 1
COs Ly idx =Eslnax, azl
o
3 1
sinaxdr = —— CO8dK, az0
1
seciax dx = o lanax, az0

1
J.secm: tan axdx = g Eecax, azl

1 1. L,
Imdt’ -;mn e az0
1 -t X
=tk =sin""—, a>»0, —a<x<a
o= a

J.-—ﬁ%-—;m =In{x+m), x>a»0
J’ﬁdx =In{x+m}

NOTE : lnx=log x, x>0
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