2010
Preliminary Course
FINAL EXAMINATION

Mathematics

General Instroctions ‘Total Marks (84)
¢ Reading Time — 5 minutes e Attempt Questions 1 — 7
* Working Time — 2 hours e All questions are of equal value.

e Write using a black or blue pen
¢ Approved calculators may be used.
e All necessary working should be

shown for every question.

¢ Begin each question on a fresh
sheet of paper.




GHS 2010 Preliminary Final Examination

Mathematics

Question 1: (12 marks) Use a separate sheet of paper

(@)  Express the decimal 0.203 as a fraction in simplest form.

(®) AN :
Calculate 578 + NG correct to 2 decimal places.

(© IfV27++V12 =4, find A
(d)  Expand and simplify (5x — 2y)?2

(e) .. x%2=9
Simplify x24x-12

(f)  Factorise fully: 45> — 32

(g)  Solve simultaneously
y=3x-7

and 2x+y+2 =0

(h)  Solve for x:

3x+3 4
> =X

Marks
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Mathematics

Question 2: (12 marks) Use a separate sheet of paper

(a)

®)

Gy

(e)

®

Evaluate 3/6.91x1075 correct to three significant figures.

Factorize 2x* +x-28.

. e 2X+3 x+2
Simplify ——~ .7 <
phty ——=-—

Express (2\/§+1)(2—J§) in the form a3 +5.

A pair of jeans were discounted by 15% to 2 selling price of $63.75.

Find the original marked price of the jeans before the discount
was applied.

Solve the following inequality. [3x-5 |=2.

Marks
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Mathematics

Question 3: (12 marks) Use a separate sheet of paper

@

/\‘j I

8\/

/

NOT TO SCALE

The line / passes through C(~1, 2) and has equation y =2x+4.
The point B has coordinates (1, - 6) and the line 4B is parallel to line /.

(i)

(i)
(iii)
(iv)

)
(vi)

(vii)
(viii)

(x)

Copy the above diagram, writing the coordinates of B and C onto
this diagram.

Find the length of the interval BC.
Find the midpoint of BC.
Write-down the slope of the line / and find the angle / makes with

the positive x—axis. (answer to the nearest degree)

Show that 4B has equation y=2x—8.

If P is a point which lies on 4B and on the line y =2, find the
coordinates of P.

12+/5

Show that the perpendicular distance of P from the line / is units

Find the size of ©£ABC to the nearest minute,

Find the exact area of triangle PBC

Marks
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Mathematics

Question 4: (12 marks) Use a separate sheet of paper

@) Find in simplest form 22 =AE) i i) = 52+ 7

(b)

1, .
Determine whether the function f(x)}=— 2 is odd, even or neither
x —

odd nor even. WORKING MUST BE SHOWN.

(c)
: -3 if x<-1
Consid = . BEvaluate f(-1)+ f(1).
onsider f(x) {2x__3 x> -1 SED+ Q)
(d) Find the range of the function
y= Vi=x?
() Sketch graphs of the following functions and state the demain of each.
. 3
i = .
® vy o=
(ii) y= ’2: — 3x| .
() Show the region of the number plane where the following hold

simultaneously:

G—-1)°+y <9
y<x+1

Marks



GHS 2010 Preliminary Final Examination Mathematics

Question 5: (12 marks) Use a separate sheet of paper Marks
(a) Find the exact value of cot 330° 1
(b) Solve 2sin’x =1 where — 180° < x < 180° 2
()

NOT TO S3CALE

A tourist drives 35km from the town of Pine Vale (P) on a bearing of 140° T
to the town of Radiatagrove (R). -
He then drives 42/m on a bearing of 38° T to the town of Spruceviile (S).

Copy this diagram
1
(1) Show that ZPRS =78°.
(i)  Show that the distance from Spruceville to Pine Vale (SP) is 4%%m, 1
correct to the nearest kilometre.
(ifi) Show the size of ZSPR = 57° to the nearest degree. 1
(iv) Hence, or otherwise, find the bearing of Pine Vale from Spruceville. 2
Show all necessary working.. '
. 4
() If sinf = BT and tan@ >0 find the exact value of cosd . 2
() Prove that tanf + cot@ = secf cosecd 2
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Question 6: (12 Marks) Use a separate sheet of paper

Marks
(a) Find © and ¢
A
1
B
(b) D
E
NOT TO SCALE
" ABC'is an isosceles triangle in which 4B = AC and £BAC =64°.
BCisproduced to E.  BD bisects ZABC and CD bisects ZACE.
Copy or trace the diagram and mark on it all the given information.
) Find the size of £4BC giving reasons. !
2

{i1) Find the size of ZBDC giving reasons.

7
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Question 6 (continued) Marks
(c) The sum of the interior angles of a regular polygon is 3960°.
1
(1) How many sides has the polygon?
1
(ii)  Find the size of each interior angle.
1
(ii)  Hence or otherwise find the size of each exterior angle.
G B 2
Aal] o c
L
D
Prove that AAOB is congruent to ACOD
(e)
.4 B
D E
C
ABCD is a parallelogram. DC is produced to £ A5
. . cuts BC at F.
AD=160m, CE =9cm and BF:IOcm. 2
(i)  Prove that AABF is similar to AECF 2
(ii) Find 4B 1
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Question 7: (12 marks) Use a separate sheet of paper

Marks
(a) Express 9x° + 2x— 5 in the form 2
ax(x + 1) +b(x+1)+C
(b) For what values of k will the expression kx’ — 4x + & always be positive? 2
(c) Given the equation 3x° + 7x —4 = 0 has roots < and B, 2
without finding « or § evaluate 2+ S2
(d) Find the value of % for which the equation x° — (k + #)x+(k— 3) = 0 has 2
(i) one root equal to — 2
(i)  roots which are reciprocals of one another.
(e) Find all real numbers x which satisfy the equation x* = §(x% + 6). 2
§3) Find, as a relationship between a, b and c, the condition for the
quadratic equation in x 2

@ -0 + 2ba-cx + ° - ) =0

to have equal roots. Simplify your answer as far as possible.

END OF EXAM
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