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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

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

Answer all the questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case
of angles in degrees, unless a different level of accuracy is specified in the question.

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

You are reminded of the need for clear presentation in your answers.

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.
The total number of marks for this paper is 80.

This document consists of 7 printed pages (including cover page).

Answer all the questions.

A curve has the equation y = 4x? — px + p—3, where p is a constant. Find the
range of values of p for which the curve lies completely above the x-axis. I<h

Solve the equation In(4* —4)—xIn2 =1n3. (41
A curve has the equation y = 1% forx>0.
3x+4
dy RE

(i)  Obtain an expression for -

(ii) Show that y is a decreasing function. I

(iii) Given that y decreases at the rate of 0.75 units per second, calculate the
rate of change of x at the instant when x = 3. {2

Va

B(1,2)

g
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™

=4

The diagram shows a straight line ABC such that AB : BC =3 : 1. The point 7 is

(1, 2) and the point C lies on the x-axis. & is the angle between the positive x-axis

and the line AC. Given thattand = -2, find

(i) theequation of the line AC, ik
(i) the coordinates of C and of 4. [3
The point D is such that ABOD is a parallelogram.

(iii) Find the coordinates of D. |21



In an experiment, a scientist started with 5 000 000 cells and observed that 40% of
the cells are dying every minute. The number of cells remaining, N, after ¢ minutes,

is given by N = Ae* , where 4 and k are constants.

(i)  Find the value of 4 and of k. (4]
(ii)  Find the value of 1 when the number of cells decreases to 2000. (2]
(i) Sketchthe curve y =|x* —4| for —2<x<3. (3]

(ii)  Find the x-coordinates of the points of intersection of the curve y = |x’ -4[
and the line y = 6. (3]

The diagram shows a circle, centre O. The point R lies on the circle and TR is a
tangent to the circle. The line TQ passes through O and intersects the circle at P
and Q.

(i)  Prove that triangles TRP and TQOR are similar. (2]

(ii) Provethat TPxTQ = OT* —OR?. (4]

depth (A m)
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The diagram shows the graph of the depth of water, 4 metres, in a harbour on a

particular day, which is modelled by the equation, # = asin%t +b, where a and

b are constants and ¢ is the time in hours after midnight. “
(i) State the period of h. [1]
(ii) Use the graph to find the value of @ and of b. (2]

The harbour gates are closed when the depth of the water is less than seven metres.
An alarm rings when the gates are opened or closed.

(iii) Using the values of @ and b found in (ii), calculate the values of ¢ when the

alarm rings on this particular day. (4]
(iv) Hence find the total length of time when the harbour gates are closed. (1]
(i) Show that smf +cotd = cosech . (4]
l+——
secd

(i) Hence find, in degrees, the smallest value of & such that
—%ﬁt cot20 = 60526 . [4)
1+

sec26
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The diagram shows part of the curve y? = x +1. The line y = 2x - 4 intersects the
curve at points 4 and B. Find

(i) the coordinates of 4 and of B,

(ii) the area of the shaded region.

11

12

A particle moves in a straight line, so that, # seconds after leaving a fixed point (). its
velocity, vm s~ ! is given by v =2+ 5¢ —3¢*. The particle comes to instantancous rest
at the point Q. Find

(i) the acceleration of the particle at O, [4]
(ii) thedistance OQ, |31

(iii) the total distance travelled by the particle in the time interval /=0tor=3. |2]

P X Q
10 km

The diagram shows a straight road PQ, of length 10 km. A man is at point A. where
AP is perpendicular to PQ and AP is 2 km. He travels in a straight line to meet the
road at point X, where angle PAX =6 radians. The man travels at 3 km/h along A.Y

and 5 km/h along XQ. He takes T hours to travel {rom A to Q.

2secl 2tan@
R .

(i) Showthat T = P

(ii) Given that @ can vary, show that T has a stationary value when PA" = 1.5 km. |0!

End of paper
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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

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

Answer all the questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case
of angles in degrees, unless a different level of accuracy is specified in the question.

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

You are reminded of the need for clear presentation in your answers.

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.
The total number of marks for this paper is 100.

This document consists of 7 printed pages (including cover page).

Answer all the questions.

Given that, for all values of x, x* —2x* +2x? +4x-3=Ax+ B + (xz IX)(,\') .
where O(x) is a polynomial,

(i) state the degree of the polynomial, Q/), (1]

(i)  find the remainder of x® - 2x* + 2x? + 4x — 3, when divided by x* 1, in
terms of x. [51

(4,9)

The diagram shows part of a straight line graph drawn to represent the
2

. ax‘+b
equation y =

, where a, b and ¢ are integers. Given that the line passcs (hroug!

(4, 9) and has gradient —% , find

i e value of = where the strai ine cuts the horizontal axis, Bl
() the value of £ where the straight line cuts the horizontal 3
X

(ii)  the value of @, of b and of c. [21

In the expansion [2):1 +%]" , in descending powers of x, the ratio of the cocificients
of the third and first term is 81 : 1.
(i) i Find the value of n. kY
(i)  Write down the first three terms of the expansion. [

(iii)  Find the term that is independent of x. |21

(™)



(i) Express in partial fractions.

Ix? +11x-4
(ii) Hence evaluate r [y

— e aXx
h 9x? +33x—12

(i) Solve 2x* +x? -5x+2=0.

6]

(4]

(4]

(ijy  Hence solve 16tan’ @ +4tan? @—~10tan& +2 =0, where 0° <6 <90°. [4]
5x
A curve is such that b_e ,+1 and (0, l) is a point on the curve.
dx e 2
(i) Explain why the curve has no stationary points. [2]
(i)  Find the value of ywhenx=2. [6]
2
The equation of a curveis y = (x~ 3) 3
2x+5
@) FFind an expression for gz and obtain the coordinates of the stationary points.
x
[5]

. . d? . .
(if) Find an expression for dx—); and hence determine the nature of these stationary

(4]

points.

Alcm B

gold frame 2.8 cm

6
F E DC
Diagram 1 Diagram 2

Diagram 1 shows the front view of a pendant which can be modelled as a regular
trapezium. Diagram 2 shows the back view of the modelled pendant with the gold
frame that is used to hold the pendant. Trapezium ABCF, line AE and BD form the
structure of the gold frame.

AB=DE=1cm,AF=BC=2.8cmand ZAFE = ZBCD =0.

®

(i)

(iii)

Show that the total length of the structure that form the gold frame, P, is
(5.6sin8 +5.6c0s8 +7.6)cm. (2]

Express P in the form Rsin(+a)+7.6, where R > 0and « is an acute angle.

(4]

Given that the perimeter of the gold frame is 15 cm, find the values of 8. [3]



10

Do not use a calculator in this question.

W2
i Express — — in the form a +b«/§ , where a and b are integers. 2
i) e -2 g (2]

72

The diagram shows a right pyrémid with a square base of side 3922 cm.

Given that the height, VM, of the pyramid is %BDz, find

(i)  an expression for BD? in the form ¢ + d+/2 , where c and d are integers, [3]

(iii)  the volume of the pyramid in the form p + q«/E , Where p and ¢ are rational
numbers. [4]

(@)  Acircle, whose equation is x* + y? —10x+8y+5 =0, has centre C.
@) Find the centre of the circle, C. [1]
(i)  Explain why point P (4, —~11) lies outside of the circle. [3]

(iii) A line drawn through P is tangent to the circle at point 7
Find the length of PT. [2]

(b) The equation of a curve is y = x? — 7x+10. Point 4 is apoint on the curve

and it lies on the y-axis.
Find the equation of the normal at point 4. [4]

2
(a)  Giventhat y = tanx, show that :x—'r = jx—y y=0.

b) ind ["8cos?| =
®d @ Find J;)Bcos [z}lx

(i)  Hence find .r [3 —sin? (fﬂ dr .
b 2

The roots of the quadratic equation 3x? —7x+4 =0 are 2+ and a +2,3.

() Find the value of a + 3.

(ii) Show that the value of o = %

(ii)  Find a quadratic equation whose roots are la +0 and a + L g.
2 2

~ End of paper ~
7



Answers

@ 3 10(a) (i)
(i1) 3x -1 (ii)
hoo 2L
T
(i1) a=1,b=4and c=40
@) n=-8 (rejected) or n=9 (iii)
(ii)
512x" +6912x'S +41472'2 +... (b)
(iii) 489888
. 11(a)
(1) ¢
1H-7x 2 N 3
P +11x-4 3x-1 x+4
(ii) 0.0213
(i) x=1 )c—l x=-2
5 5
(ii) 0 ~14.0° 26.6°
(i) For all real values of x,
e >0 and e™ >0,
Q >0, f‘l can never be 1) @
ac ) dr i
zero. (it)
.. the curve has no
stationary point. 12 (@)
(i)  y=276 (iii)
()  (30)and (-8-11)
(i) (3,0) is a min. pt.
(— 8,0) is a max. pt.

(i) P=792sin(6+45°)+7.6

(i) O~24.1°, 659°
(M) 3+42

(i) BD*=22+12{2
(iii) 1%+44~/§ em?

(5-4)
radius = 6
Length of PC = V50

» 7.07
Since length of PC is
longer than radius of
circle, thus, the point P is
outside of the circle.
3.74units

1
=—x+10
’=3
y=tanx
iiZ:sec’x
dx
2
g—x% = 2secx.secx.tanx
dy
=
dx dx
d’y _dy
___2_. :0 Sh
dx* dxy (shown)
4z
éil:
2
7
a+f=—
A 9
a1l
6



	SA2 Holy Innocents' High School



