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MORIAH COLLEGE
Year 11

- MATHEMATICS PRELIM

5™ September 2014 -

Time Allowed: 2 hours
Examiners: P.Brown, L Bornstein
Instructions:

e Answer every question.

¢ Show a.II necessary working. Draw clear, well labelled diagram.
* There are 10 multiple choice question each worth 1 mark,

« There are 4 long questions each worth 15 marks.

*  Marks 1;nay be deducfed for careless or untidy workA’A

* Board approved calculators may be used
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Simplify the expression Lﬂ_fizi'ﬁ . I
LHo+2 :

(Ayx+2 B~ (© x+4 D) 1

What is the angle of inclination that the line 3x—5y—7=0 makes with the
T

positive direction of the x-axis?

(A) 149%2'  (B) 59%/ (C)  120%28 (D) 30°58' -

Make r the subject of the formula: a=rs+1

(A) rea-s  (B) r=2"2 (€) r=2=s (D) r =225
B 5 § Ry
Find the exact value of cos210°
3 1 1 3
(A) o (B) Y (C) 5 (D) 5
What Is the value of f(-1) if F)=x>—4x ’
A -3 (B) -5 o 3 (D) 5

For the arithmetic series 3, 6, 9, ... which expression could be used to
evaluate S5 ?

(A) 3+ 143) ¥ (B) 15[3 + 14(3)]

(€) B3+ 141 ¢ () 216 + 1431

The gradient of the normal to the curve fx) = 3x3—4x+2 at the point (-1, 3) is:

" s (8) -5 © -1 (0) -3
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8. | Which of the equations given below describes the circle centre O, shown?

y.
N Question 11 ( start in a new booklet) {15 marks }
T 1 1 [ T .
T - a. L 7 2
5 i i Evaluate ————— correct to three significant figures.
1 N cos® 54718'
62 )
AN
: c st i \ ' Co- b. Fully simplify ! by rationalising the denominator 2
ﬁ o G I o , . Y 2 a
A ~ 2’-4\ T4 10 C. Expres;. the following in simplest terms
- T : x’—3x—4>< P -x 3
Tl x -1 2 -2x-8
66—
8T ; d.  Solve 2cosx+1=0 for 0° =x=360° 3
1 ;\ ; i
b ' e.  Solve the following inequality and sketch the solution on the number line.
[3x-2 = 4 3
(A) & —dx+y ~2p=21 (B) (x—2)"+ (-1’ = 16
© & +yz -16 _ (D) @+ 2+ 1)2 -16 f.  Provethat: sin®#.cos®@ +sin*8 =sin*8

S If f(x)= 2 and g(x)=3-x; find the values of x if f(x)=g(x),
x

(A) x=1 and x=2 (B) x=-1 and x=2

(C) x=-1 and x=-2 (D} x=1 and x=-2
10. : . T S

What Is the solution to the equation sm(5+30 ) = cos$

. * o -~ -} . . _
(A) 9=40° (B) 9=60° (C) ©=80° (D) % =100°
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Question 12 { start in a new booklet} (15 marks )

y
a. NOT TO N
SCALE
A2.2)
X
B (1,5) o
C (6,-6)

A, B,and C are markers in an orienteering course. 4C =4 fm and
BC =5 . The bearing of C from B is 40°T. The bearing of B
from Ais 260°T

A(-2,2), B(-1,-5)and C(6,-6 rti f a triangle and P i |
( ) B( yand C( )are vertices of a triangle an eson i) Copy the diagram into your books and, clearly mark all information

theline 4C. onto your diagram. Hence show that 2 CBA = 40° 2
i) Show that the midpoint P of AC has coordinates(2,~2). 1 i) Use the Sine Rule to show that ZCAB = 53° to the nearest degree. - 2
ii) Find the gradient of BP. ' 1 i} Hence find the bearing of C from 4. 2
lif) Show that BP is perpendicularto‘AC. 1
iv) Show that the line BP has equation x~y-4=0. 2
v) Find the coordinétes of D if Pis the midpoint of BD. 2
vi) Find tlhe perpendicular ciistance from A to BP 2
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Question 13 { start in a new booklet) {15 marks)

2
Find: lim L&r—i 1
x1 x-1

Differentiate each of the following expressions with respect to x.

( fully simplify all answers)

) 3x’+3x°-2x +1 1
1
i) (2x-1)°
o X1 2
iif)
3x -2
2
iv) i+2\/;
Vx ( give solution without negative fractional indices)

Consider the curve given by y = x* —3x% - 9x +20.

i) Find the coordinates of the two stationary points and determine

their nature. 4
i) Find the point of inflexion. 2
2

iii) Sketch the curve, showing any other relevant features if -2 <x<5
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Question 14 ( start In a new booklet) (15 marks )

a.  Solvefor 8 If 2cos®68-3sinf =0 in'the domain 0° < x'= 360°

8

Given y = 14+ x*, show that

D _x
dx

¢ Thetangentto y=ax’+bx—2 at (~1,2) is horizontal.
Find a and b. ‘
d. - Afunction f{x) is defined as

Sx-4 for x=0

f(x)={px+q Jor x<0

Find p and.q, so that f(x)Is an even function.

e.  Draw a sketch of the function y = f{x) given that f{x) has the
following properties:

fix) is defined over the domain -1= x <1
fix}is negative for x < 0 and is positive for x > 0.
fix) is Increasing evérywhere.

fix)is an odd function

. Write 3 terms of an arithmetic sequence whose product is 315 and whose
sum is 21, ‘

END OF TEST
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