Sydney Girls High School

MATHEMATICS
YEAR 11
Assessment Task 3
2018
Reading time : 5 minutes
Writing time : 60 minutes
Total marks : 60

Topics: Basic Arithmetic and Algebra, Plane Geometry, Real Functions, Trigonometric
Ratios, The Linear Function, Introductory Calculus: Tangent to a curve, differentiation of a
function, The Quadratic Polynomial and Locus.

General Instructions:

e There are four (4) questions which are of equal value.

e Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged work or
incomplete working.

Start each question on a new page.

Write on one side of the paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write using a black or blue pen.
e White-out or correction tape is NOT to be used.
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Question one (15 marks)

a) Fully factorise 4x*—36 . )
b) Solve [3x—2|<1. )
2
c) Find the values of a and b such that =a+ b\/ﬁ . (2)
V10 +3
d) Find the exact value of a in the diagram shown below: 3
Notto Scale
a
6
120° 45"
e) Simplify +i 2
X*—9 x+3
. X—2
f) Evaluate lim———. 2
) x>2 x> + X6 @
g) Find the gradient of the normal to the curve y = x> —=7x* + 4x+11when X=2. (2)



Question two (15 marks)

a) Differentiate the following :

i) y:6x3—2x+E
X

i) y=(3x*-7)*
i) y = >
x?+1

b) Determine the value of A,B and C in the following :

2X* +6x-9=A(x+2)(x-1)+B(x+2)+C

c) Solve 9%7% =

w
ﬁl—‘
\l

d) The line x = —3iis the axis of symmetry of the parabola y = ax* +12x+9.

i) Find the value of a.

ii) Find the minimum value of the curve.

e) Find the values of n for which the equation X* +nx+3 = 0 has roots which differ by 2.

(2)

(2)

2)

3)

()

)
@)

()



Question three (15 marks)

a) If ¢ and S are the roots of 5x* —2x + 6 = 0 find the value of :

) a+p @
i) af @
| 1

|||) W—FE (2)
iv) &’ +af’ (2)

b) ABCD is a parallelogram . DE bisects ZADC, EC bisects #DCB and BF bisects
ZABC . Copy the diagram on to your answer sheet.

e Not to Scale
o G
i) Prove that ADEC is similar to ABFC. (3)
ii) Show that Z/DEC =90°. (2)
iii) If DE =10cm, EC =6 cmand EF = FC, find the length of BC. (2)

c) Find the coordinates of the vertex and the equation of the directrix for the parabola

y’ +6y=8-4x. 2)



Question Four (15 marks)

a) Aisthe point (1,1) and B is the point (4,1). A point P(X, y) moves such that
the ratio of PAto PBis 2:5. Find the equation of the locus of P .

b) Differentiate and express your answer in simplest factored form:

y = (4x—-5)*(1-3x)

c) Find the value of Kk for which the quadratic equation x* + (k —3)x+k =0 has real roots.

d) Solve for x: 4 -3(2")+8=0.

Question Four continued on the next page

®3)

3)

(3)

(2)



Question Four continued:
e) A circle is drawn using the origin O and point M (0, 4a) as the diameter. A line segment of

height 4a is drawn between Q(x,0) and N(x,4a). The line ON intersects the circle at the

point A. P(X,Y) isapointon NQ so that A and P are the same distance from the x —axis.

N(x,4a)

P(x.y)

Q|(><',0)

The angle @ is the angle between OM and ON . ZOAM is always right angled, regardless of the

location of A.

i) Show that the x coordinate of point P is given by

x=4atand (1)

i) Show that the y coordinate of point P is given by

y =4acos® 0 (2)

iii) Hence, or otherwise, show that the y coordinate of P is given

(1)

by the expression :

y- 64a°
x* +16a*

The End
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