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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a 2B pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape.

Answer all questions.

Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not
exact, give the answer to three significant figures. Give answers in degrees to one
decimal place.

Forz, use either your calculator value or 3.142, unless the question requires the
answer in terms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part
question.
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MATHEMATICAL FORMULAE
1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+c=0,

—bt+b —dac

2a

X=

Binomial Theorem

(a+b) ( ] ’”b+[ ] "-zbz+...+("Ja""b’+...+b",
¥

nl n(n—l)...(n-r+l)

n r)‘ e ¥

where n is a positive integer and [ J

2. TRIGONOMETRY

Identities
sin® A+cos’ 4 =1
sec’ A=1+tan® 4

cosec’d=1+cot’ 4
si{A+B)=sindcos Btcos Asin B

cosi A+ BY=cos Acos BEsin Asin B

tan(4+ B) = ~nALtanB
iFrandtan B

sin24 = 2sindcos A
cos2d=cos’ A-sin’ A=2cos’ A-1=1-2sin’ 4

P~tan” 4
Formulae for AABC
a b ¢

sind sinB sinC’
a* =b*+c* ~2bccos 4.

A= %bcsin A.
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(1)  Find the value of 10*, given that 4! x 573 =10%,

(i) Hence, solve 47 x 523 =10% .
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2 (a) Theequationofacurveis y=3x"+ 5x+ 1. Find the set of values of x for which the  [3]
curve lies completely above the line v-3x=2.

(b) Find the range of values of m for which the equation mx* + 2m = 3x(4 — x) has real 3]
To0ts.
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[4]

b

. X' -x . ) .

(i) Express — 1 in partial fractions.
x —

ii : : 8x* —x [2]
(i)  Use your results in part (i) to find _[ e dx .
x —
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30+18v3 : (3]
@) Express YWk the form  + s+/3 , where r and s are mtegers.
(i) The diagram shows a triangle XYZ.
X
(4 +243 ) cm
Z
Y (a +b\/§) cm
XY is (4 +24/3 ) cm and YZ is (a + b\/g) cm, where a and b are integers.
The included angle XYZ is 150°. (5]

Given that the area of the triangle is (15+9+/3) om?, find the value of @ and of .
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(a) The equation log; x + logg x = logs 49 has the solution x = 2¢.
Find the value of a.

(b) Show that the equation logs(4x — 11) — logs(x — 3) = 1 has no solution.
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6  The equation of a curve 1s vy = 3 — 4sin2x.

() State the minimum and maximum value of y. 2]
(if) Sketchthecurvey =3 —4sin2xfor0 < x < 2w (3]
Bendemeer Secondary School Page 8
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2_
7  The function is defined by (x) = xz : , x>0
x*+6
(i)  Explain, with working, whether g(x) is an increasing or decreasing function. [4]

(i) A point P moves along the curve g(x), such that the y — coordinate of P is increasing
at a rate of 0.04 unit per second. Find the rate of increase of the x — coordinate of P

when x = 2. [2]
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8  The gradient function of a curve is given by % = ig ~4. Given that the line 2y —x -6 =0
X

is a normal to the curve, find the equation of the curve. [6]
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9  The diagram (not drawn to scale) shows a quadrilateral ABCD such that AB = BC and angie
BCD = 90°. The point 4 is (- 4,6) and the point Cis (6, 6). Given that the area of triangle
ABC is 15 square units and the point D lies on the line 3y +5x+42=0.

y &
B
A4, 6) (6, 6)
> x
D
() Find the coordinates of B. {21
(if)  Find the coordinates of D. [41

Bendemeer Secondary School Page 11
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9 (i) Find the area of the quadrilateral ABCD. (3]

(iv) The point X lies on the line 4B produced such that AB : BX'is 2 : 3. Find the
coordinates of X. [2]
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16 The diagram shows part of the curve y = . The line 9y = —10x + 55 intersects the

x—1
curve at points 4 and B and meets the x-axis at point C. CD is a straight ling parallel to the
y - axis.
y
f 3 3

m-m_m————_____tj

G

9y=—10x+55
(i) Find the coordinates of 4, B and C. [4]
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10 (i) Find the area of the shaded region. [4]
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11  The diagram shows a rectangle 4BCD that is leaning against a vertical wall.

Wall

Floor

AB is 10 metres, AD is 3 metres and the side BC makes an angle £° with the {loor.
EC is horizontal distance of C from the wall.

(i) Show that EC can be expressed in the form a4 sin 8+ b cos 6, where a and b are (2]
constants to be found.

(ii) Express EC in the form R sin (¢ + @) where R > 0 and @ is an acute angle. [4]
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11  The rectangle ABCD will remain leaning against the wall provided EC lies between
7.5 metres and 9.5 metres.

(iii) Find the range of values of & for the rectangle ABCD to remain leaning against the
wall. [4]
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12 The points P and Q both lie on a circle and have coordinates (-10, 15) and (10, 0)
respectively. The centre of the circle lies on the line 4y = 3x + 37.

(i) Find the equation of the perpendicular bisector of PQ.

(i) Find the equation of the circle in the general form.
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12 The point R is such that PR is a diameter of the circle.

(iii) Find the coordinates of R. 23
End of Paper
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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a 2B pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape.

Answer all questions.

Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not
exact, give the answer to three significant figures. Give answers in degrees to one
decimal place.

Forz, use either your calculator value or 3.142, unless the question requires the
answer in terms of #

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part
question.
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MATHEMATICAL FORMULAE
1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+c=0,

~bEb* —4dac

2a

(a+b) { J ”‘bd{ J "2bz+...+(n}a"""b’
Ia

n(n -D.(n-r+1)

xX=

Binomial Theorem

where # is a positive integer and
n r)‘ r 7!

2. TRIGONOMETRY

Identities
sin’ A+cos® A=1
sec’ A=1+tan’ 4

cosec A=1+cot’ 4
sin{A4+ B) = sin 4cos B+ cos 4sin B

cos(4 £ B) =cos Acos BFsin Asin B

tm{AiB}:tm&ith
1Ftan 4tan B

sin24d =2smdcos A

cos2Ad=cos’ A—sin® A=2cos’ 4~1=1-2sin* 4

2
1-tan" A4
Formulae for AABC
a b _ ¢

sind sinB sinC
al=b* +c> —2bccos A.

A= —1~bcsin A
2
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1  Given that  is acute and sin & = s, express, in terms of s,

(i) tané [2]
(i) sech. [1]
2 Solve the equation 3cos A + 3secA + 7tan 4 = 0 for 0° < A4 < 360°, [51
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3

(i) Differentiate 3x sin 2x with respect to x.

T

4
(i) Hence, evaluate _[ xcos 2x dx.
0
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6
4 (1) Write down the first 3 terms in the expansion of (2 — g) , in ascending power of x. 3]

All terms must be expressed in the simplest form.

6 2
(ii) Hence, find the term independent of x in the expansion of (2 - g) e - x) . 3]
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5

Tt is given that f{x) = ax’ + 3x* + bx + 1 where a and b are constants.

(i} Given that f{x) is divisible by x +1 and leaves a remainder of 3 when divided by
2x —1, find the value of a and of b.

(i) Hence explain why the equation f{x) =0 has only one real root and state this root.

(iii) Find the remainder when f{x) is divided by x - 4.
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. . . 2
6  The equation of a curve is y = e* 5% |

. ) : dy  d%y [5]
1) Find the expressions for — and — .
M P dx dx?
(ii) Find the exact values of the coordinates of the stationary point. (4]
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7 A drug is administered to a patient through an injection. The concentration of drug, x mg/!
in a patient’s bloodstream after time, 1 hours, is believed to be related by the equation
- -kt
X = xoe .
where x, and & are constants. Some values of x and ¢ are recorded in the following table:

t (hours) 2 4 6 8 10
x {mg/) 483 | 414 | 356 | 308 | 264
(i) By using a suitable scale, plot a suitable straight line graph for In x against ¢. [3]
(i) Use your graph to estimate the value of £ and of x.. [3]
(iif) Estimate the number of hours after which the concentration of drug in a patient’s [2]

bloodstream is halved.

(iv) By drawing a suitable straight line on your graph, solve the equation [2]
x e = el 032
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8

(i) By writing 105° as a sum of two angles, without using a calculator, show that
. V2
sin 1057= —(ﬁ + 1)_
4
(ii) Hence, express 105° in terms of its basic angle and find the exact value of
cos165°.
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9  Inthe diagram (not to scale), points B, 0, R and S all lie on the circumference of the circle.
ABC'is a tangent to the circle at point B. The chords BR and QS intersect at point P.

(i) Given that QS is the angle bisector of angle BSR, show that BQ x PS = RP x BS. [3]

It is further given that BS = SR, show that
(ii) BS bisects angle 4BR, [3]
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9  (iii) SO is the diameter of the circle. [3]
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sin(A+B8) 1

10 (@ Given that —, prove that 2tan 4+ 3tan B =0.

sin(A—B) 5 [4]
(ii) Hence, solve the equation sin{x —45°)= Ssin(x + 45°) for 0° < x < 360°. (4]
Bendemeer Secondary School Page13
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11

The figure shows the outline of a field, which consists of a semi-circular arc with radius » m

and sides of a right-angled triangle each of length x m. The perimeter of the field is 10 m.

(i) Show that the area of the field, 4 m?, is given by

A=lar2+2(10—mr)? .
2 8
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11 (ii) Given that » can vary, find the value of r which gives a stationary value of 4. (3]

(iii) Find the stationary value of 4 and explain whether this value of 4 is the smallest or
greatest possible area. 3]
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12 A cyclist moves along a straight road from home O. His velocity, v m/min, is given by
v =25+ 10t 3£, where ¢ is the time in minutes after leaving O. Calculate

(i) the acceleration when the cyclist is instantaneously at rest, 3]

(i) the displacement of the cyclist when his velocity is 2 maximum, [3]
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12 (ii) the average speed of the cyclist in the first 8 minutes. [4]

End of Paper
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O(iii)

Area = 90 upits®

3G 8x2—wxm2+ 3 5
4x2 1 42x— 1) 4(2x+ 1)

(iv)

X (8.5,13.5)

i 3 5
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16{i)

A{L, 5. B gsggj, C(5.5,0)

D |6+ 6v3

10Gii)

5.74 units®

4Gy |a=b=6 L1} | EC = 10sin6 + 3cosd
S5 |a=15 H(i) | BC = 100sin(@ + 16,7%)
5(b} | No solution 11Gi) | 29.2° < 8 < 48.8°
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10) 8G) | proof

1(ii) 1 8(ii) NG _

Ve — 7 (B3+1
2 221.8°,318.2° . 9 | Proof

3(i) 6xcosxy + 3sin2x i) | Proof

3 | 0.143 10Gi) | 123.7° 303.7°

40 11G) | Proof

4(ii) i 11Gi) | = 1.40

5) ja=b=2 11¢i) | A = 7.00 (minimum value)
3(i) = -} 12(i) | -20m/min®

S(ii) | 185 | 12 | 50.9

6 | dy _ (2x — 5)e*-5x 12(ifi) | 30.25m/min

dxz

%ﬁé = eX* =S¥ (4x% - 20x + 27)
6Gi) | (2.5,e76%)

73 | k= 0.0760, x,=36.3

T(iii) | t= 9h (dccept 9 t0 9.2)

Wiv) [t=72h
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