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YEAR 11 MATHEMATICS

Assessment Task 4
Preliminary Examination

September 2010

Instructions

Time allowed: 2 hours plus 5 minutes reading time

There are six questions, each worth 12 marks.

The mark value of each part is indicated in [...] next to that part.

Answer all questions on the writing paper provided. Start each question on a new page.
Show all necessary working.

Marks may not be awarded for careless or badly arranged work.
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Question 1 Start a new page [12 Marks]
(a)  Find the value of m to three significant figures if: 2]

(b)

(©)

(d)

(e)

f3.7x8.4
m=,|——
032

Factorise the expression 54 +2x°y’

Find the integers a and b such that ~—~\/§— =a+bV3.

3+4f3

If tan o =4 and cos o < 0, find the exact value of sin ¢ for 0 £ o < 360°.

+3
Solve the equation %—— PT°_3,

2

[2]

[3]

3]

[2]
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Question 2 7 ' Start a new page [12 Marks]

(@  Solve the incquation x°>+5x—6>0. 13]

(b) In the diagram below 4B || OR || ST and the lengths are as marked.

4 > B
X cm 7 cm
= NOTTO
g - . SCALE
13 cm 10 cm
hY > T
Find the value of x to one decimal place, giving reasons for your answer. [2]
(c)  Forthe parabola (x+3)° =12(y—2)

(1) Find the coordinates of the vertex. (1]
(i)  Find the focal Iength. [1]
(1)  Find the coordinates of the focus. [1]
(iv)  State the equation of the directrix. [1}
(v)  Sketch the parabola labelling the vertex, focus and directrix. [1]
(d)  For what value(s) of p does 3x*> —4x+ p =0 have equal roots? 12]
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Question 3 Start a new page [12 Marks]
(@  Solve |2x-4|<6. [2]
(b)  Differentiate the following:

@) 5x*+2 [1]

@  y=(2x-5) 2}

x+3
_ 2
(i) f (x) - [2]
tan Asec A

Simplify ————— . 2
@  Simplify =2 21
(d (i)  Onthe same set of axes, sketch graphs of x* +y* =4 and 12]

x+y=1. Note: It is not necessary to find the poini(s) of intersection

of both graphs.

(i)  Omyour graph from (i) above, shade the region where the pair of
inequalities x* +y* 24 and x+y <1 hold simultaneously.

[1]
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Question 4 Start a new page [12 Marks]

(a)  Points 4(4, 3), B and C lie on line L; as illustrated in the diagram below.

y
A
L;
A (4,3)
NOTTO
SCALE
C
0
> X
B
® The equation of line L; is x —y — 1 = 0. Find the coordinates of B. [1]
(i)  Find the size of 6, the obtuse angle between the x-axis and L;. [2]
(1ii)  Find the coordinates of point C, the mid-point of AB. 2]
(iv)  Find the length of 45. [1]
(v)  Find the equation of the circle of which 4B is a diameter. 2]

® @ On the same set of axes, sketch the graphs of y=cosx and y=tanx [3]
for 0° < x < 360°, showing all important features.

(i)  Hence or otherwise, determine the number of solutions to the f1]
equation tan x — cosx = 0 in the domain 0° < x < 360°.
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Question 5 Start a new page [12 Marks]

(a) Given the function f(x)= x(x + 3)?,
@  Find f'(x). 2]

(i)  Find the value(s) of x such that f'(x}=0. [2]

(®) In the diagram below, 4B is parallel to CD and the lengths of BC, BD and CD

are as shown.
A > B
NOTTO
13cm
o om SCALE
C > D
18 cm
) Find the size of ZBDC to the nearest degree. [2]
(i)  Hence find the size of Z4BD, giving reasons for your answer. f1]
2 —
(©  Find lim*—2 2]
X222 x —
(d)  Find the shortest distance between the two parallel lines /;: x—3y+6=0 [3]

and I: x—-3y-2=0.
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Question 6 Start a new page [12 Marks]

(a)  Find the values of g, b and c if: [3]

x2+x+15a(x-—1)2+b(x—1)+c

(b) Ifthe twb roots of the equation 2x* - 5(p—1)x+12=0 are consecutive [3]
integers, find the value(s) of p.

(c) The diagram below shows a roof truss, comprising a number of right-angled
triangles. £Z4ABD = @ and the length of AB is 10m.

4
D
F
10m
7
B E G
(i) Prove that A4BD ||| ABDE. [2}
(ii) Show that BD =10cosf. [1]
(iii)  Find an expression for the length of EF in terms of cosé. 2]
(iv)  If 8=30°, find the exact length of EF. 1]
End of Assessment Task
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