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PRELIMINARY YEARLY EXAMINATION
2014

(TIME — 2 HOURS)

Directions to candidates

* Put your name at the top of this paper and on each of the 6 sections thadt are fo be
collected.

* Answer the multiple choice questions 1-10 on the answer sheet provided.

* Free response questions 11- 15 are worth equal marks .

* All questions are to be answered IN PEN on separate pages and will be collected in
separate bundles at the end of this exam.

* All necessary working should be shown in every.q'uestion.

*

Full marks majl not be awarded for éareless_ or badly arranged work.

10 marks ]
Attempt Question 110
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10,

37462 , *

ti lue of rrect to 2 decimal places? 1
1, What is the value o 06741 co p .
A, 067 !

B. 412

c. 50 '

D. 838
2 What is =% — as.a fraction with a rationsl denominator? . 1

Fa

A 6-22

B.  6+242

C. 6;1‘@ .

7
D.

3. Whatis the value of f(~1) if f(x)=x"-4x?

A. ‘f(—l):»é ~

B.  f(-1)=-5 ' \



‘Which pair of inequalities describe the shaded region?

y<4-3x

;
y<x+2 ('
|
l
i

y<4-3x
y2x+2 |

y24-3x |
ySx+2

y24~-3x
yax+2: .

E]

‘What are the domain and range of the ﬁmctioﬁ:

7 oo

o) =
A+ Domain: {allrealx :x % 8}

Range: {allreal y} .
B Domain: {allrealx :x # 4}

Range: {all realy}
C Domain: {x =4}

- Range: {allrealy :y % 0}
Domain: {allrealx :x # 4}

Range: {allrealy :y # 0}
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NOTTO
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Marks
Which of the foltowing is true for the equation 6x*+x-2=0 1
A no real roots
B. one real root t ‘
c two rational distinet roots
D. two irrational distinct roots.
Which of the following is NOT a correct expression involving & in triangle ABC? 1
T
Not to
scale
A 313 =27.6.423.5 ~2x27.6x23.50038/
2 2 a1 92
B. cosf= 23.5* +27.6" -31.3
" 2%23.5%27.6
313 276
C‘ F—"Tﬁ:ffngi"*:“s ,
sin@ sin58°25'
D Snfsadis )

pa— e
313 235

B L

©Write the following expression in simplest form, using no negative indices. 1,

2—6

AI‘
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10.  What is a solution to the equation sin (Z—+ 30") =cos0? 1
LA, 0=40° ,
B.  0=60° ,
C, g=380° . .

D. 6=100°

Question 11

P

a. If x=-3, evaluate to 3 significant figures 2
: 1+3x = &
b, Fully simplify v/8 ++/18 -3432. : 2
c. Fully simplify 5x_3x-2 2
6 2
d. Solve the pair of simultaneous equations 2
y=4x
3x-2y=15
e. Given f(x)=x>-x".Is the function, even, odd or neither? Justify your answer. 2
£ Solve 2x+1<2 . 2

g If f(x) = 2x* —3x -5 , find f(Ta)l Oeaving your answer in fully simplified form). 2
a S

i



Question 12 (Start a New Page)

a. In the diagram below 4, B and D have coordinates (0,-3), (3,1) and (-5,5)

respectively,
The angle &1s the angle , the line AD makes with the positive direction of the
x axis.
y
c x4
D(-5,5)
B@3,1)
g
4(0,-3)
i Find the gradient of the line AD and hence the value of &. 2
il Find the coordinate of C, so that 4BCDis a parallelogram. 1
iii, ~ Show that the line 4Bhas equation 4x—3y-9=0 2
iv. Find the perpendicular distance between D and AB. 1
v. Find the area of parallelogram ABCD. 2
b. Find the exact of x. ' 3
X

Question 12 continued .....

Question 12 continued. ..

i. Prove that sec’ x - 2tanx = (tanx—l)z. 2

ii. Hence, or otherwise solve sec’ x—2tanx =0 for 0° < x °<360°. 2

Question 13 (Start a New Page)

a.

Solve for x: 9" —28(3)"+27=0 '3

For the parabola (y - l)2 =16-8x
i State the coordinates of the vertex and focus. - 2

ii. Sketch the graph of the parabola showing the above information as
well as the directrix.. ' 2

The point P(x, y) moves such that P4 is perpendicular to PB.Given that 4and B
have coordinates (-1,2) and (7,6) respectively,

i. Show that the locus of P can be represented by x* —6x+)* -8y +5=0 2

i, Describe the locus’s path geometrically, T2

Determine the value(s) of & for which the expression x? + (2 - k) x+k (2 - k) is
positive definite. ' 3



Question 14 (Start a New Page)
Question 15 (Start a New Page)

a. The third term of a geometric series is 54 and the sixth term is 2. Find:
2
. X
i the common ratio and the first term. : 2 a Evaluate lﬂ 1+3%
ii, the sum of the first 6 terms. 2

b. Differentiate the following with respect to x.

b. A pyramid is built using 1536 block level. The next | contai
bl(fc);(r:?;d E: ztextu i?()gSl anc61 soocfn.s o the base level, The next fayer contains 1472 _ i y=x (Zx + 3)4 leaving yout answer in fully factorised form.

il. y= leaving your answer in surd form.

iii. y=—

c. The curve y=4x" —bx+9 has a gradient of -2 when x=1.
Find the value of b.

d. Find the equation of the tangent to the curve y =2x* —3x+1 at the point

i How many blocks are used for the sixteenth layer? 2 where the curve cuts the y axis.

ii, Before it is capped with a single pyramid block, the top layer has 64 blocks.

How many layers are there before the cap is put on? 1
ili. =~ How many blocks are used in the construction of the pyramid? 1 : .
c. Consider the geometric series

3-6x+12x" ~24x" +.......
i. For what values of x does the series have a limiting sum? 2 ' e

i, If the limiting sum of the series is 2.5, find the value of x. 2

d. If2=x" and 3=x", find log, 6 ' 2



Muttiple Choice Answer Sheet
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‘Question 13 L

‘gl.q*—za (3)* +17= 0
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