“TRINITY GRAMMAR SCHOOL
MATHEMATICS DEPARTMENT £

YEAR 11 2005 ASSESSMENT TASK 3

MATHEMATICS

(EXTENSION 1)
HALF YEARLY EXAMINATION

Time Allowed — 2 hours plus 5 minutes reading

MONDAY 2™ MAY 2005

WEIGHTING 25% towards final resalt

Outcomes referred to: P1, P2, P3, P4, P5, PE1, PE2, PE6.
INSTRUCTIONS:

Atteinpt ALL questions.

There are 8 questions of equal value.

Each question is worth 12 marks.

Total marks available are 96.

Show all necessary working.

Begin each question on a new page.

Write your name, your teacher’s naime and class on the top of each question
Mark values are shown beside each patt.

D S A T I

Non-programmable silent Board of Studies approved calculators are permitted.

10. If requested, additional writing sheets may be obtained from teacher upon request.

Name
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Start each question on a new page
-
Question 1

a) Find the surface area of a sphere that has a diameter of 10cm.
Answer correct to 3 significant figures.

b)If @=2-5x10", express in scientific notation the value of vz .

¢) Write without a negative fractional index (3a + 1)_% .

d) Solve 27122 _,
4 3

e) Express 1-24 in simplest fraction form.

R 1 1
Simplify ———+—2
D Py 3x*-24 x*-4

g) Solve |x~1}=2x-5.

V3-4

h) Find the exact value of x and y if =x+y3.
GREYeY Y
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Start each question on a new page
Question 2

a) Solve 12+4m—m* > 0.

b) Solve 47 =82,

©) In an isosceles right-angled triangle the twe equal sides each have length R

wcm and the hypotenuse is 1cm Jonger than each of these sides.
i) Show that w* —2w—1=0.

ii) Find the dimensions of the triangle in simplest exéct form

d) Solve simultaneously: a-b—c =1
2a+b-c=-9
2a-3b~2c=7

Start each question on a new page
Question 3

a) Find the exact value of sin240°.tan30° —cos135°.
b) Simplify 3+3tan* 4.

c) Solve 2sin@ ++/3 = 0 for —180" <4 <180°.
d) Solve cos20 =0-5 for 0° <4 <360°.
€) Sketch y =secx for 0° < x<360°.

f) Show that tanx + cotx = cosecx.secx.
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Start each question on a new page

Question 4

4) In the figure AB = 15cm, AC = 12cm - 2
and XB =3cm. Find AY C

b) ABCD is'a rectangle. Show CE = CB

B c

c) In the diagram, O is the common centre of two concentric circles. 4
1) Prove that the triangles AOC and BOD are similar.
ii) Prove AC is parallel to BD.

" d)Use Pythagoras® Theorem in each of A4BD,AACD and ABCA to show 4
that A% = xp. :
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Start each question on a new page
Question 5

a) On a number plane shade in the region given by
F+y*<4and x+y21.
3

b) Show whether the function f(x) = 4x 7 15 even, odd or neither.
x'—x

d) Sketch the graph of this split domain function.

[ V25-5%,for =5<x<3
f®=
4 ,for3<x<5
¢) Sketch the curve y =x* —5x+ 6 showing all its essential features,
ie, the x and y intercepts and vertex.
Start each question on a new page
Question 6

a) Find the gradient of a line that makes an angle of 135" with the positive
direction of the x axis.

b) Prove that the points A(-1,1), B(0,3) and C(2,7) are collinear.

©) Find the equation of a line which passes through the origin and the
intersection of the lines 5x+2y =12 and 3x—2y =4,

d) Find the equation of a line which passes through the midpoint of A(-3,1)
and B(4,-2) and is perpendicular to 2x—y—1=0.

€) Prove that the line 5x—12y+10 =0 is a tangent to the circle
G~D*+(y+2)* =9
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’
Start each question on a new page

Question 7

a) Sketch the gradient function for this graph.

. ) ) 2
b) Evahiate  kim (i—‘ﬁ’i‘—s)
x+4
x—>—4

©) Differentiate from first principles f(x) =3x* - x.

d) Differentiate with respect to x:

i) y=3x* —%x’ +x-1,

i) y=xvx.

e) Find the gradient of the tangent to the curve y = 2x—1)* when x=3.
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Start each question on a new page

Question 8

a) From a lighthouse L a sliip S bears 053°T and is at a distance of 8 nautical
miles. From L a boat B bears 293°T and is at a distance of 6 nautical miles.

4

i) Find the distance of the ship S from the boat B. Leave your answer as a

surd

i) Find the bearing of the ship S from the boat B. Answer to the nearest

degree.
& £ B
"~ ‘3
A T
I ERY
‘ X
4C

The diagram shows a square ABCD of side x cm, with a point P within the

square, such that PC = 6cm, PB = 2cm and AP = 2+/5 cm.
Let /PBC=a

i) Using the cosine rule in triangle PBC, show that cosa =

x*-32
4x

x>-16

i) By considering triangle PBA, show that sing =

4x

ii)  Hence, or otherwise, show that the value of x isa solution of

x* —56x +640=0.-

)
i) Showmatﬁ—%=l+i;.
x+1 x+1

fiy  Henceor otherwise; sketch a graph for y= f_"'_i .
- ' X+

End of Test
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