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' it a)I Without using a calculator, find the exact value of I sin -: - tan:: I' \ 6 3)
.E

srn - ln the lorm
4

&j!:- 
'*no"a, D, c and d are integers

2 The path, I metres, of a diver above water can be modelled by the function

y =4x' +4.5x+10 , where r is the horizontal distance of the diver from the end of the

diving board in metres.

(a) Explain why the height ofthe diver above the water when he first left the diving
board is 10 metres.

(b) The diver said that he can reach a height of 12 metres above the water when

executing his dive. Do you agree? Justifu your answer.

PartnerlnLeaming
225
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3 Solve the equation (l+tanx)secx=6 cosec.r for 0.<.r<360. l4l

PartnerlnLeaming
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6

2+ J3
4 An equilateral triangle has a length of cm for each side.

Without using a calcutator, find the area of the triangle in the form p+ q^,fl , where p

and q ne integers.

PartnerlnLearning
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5 The first thee terms in the expansion * (, -;)
6

(5+Dx) in ascending powers ofx are

a-x+cx Find the values ofeach of the constants a, 6 and c

PartnerlnLeaming
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6 (e) Factorise 48rr +162y3 completely t3l

t2l(b) Hence simnlifu 48-x\ +162Y1 
-

-12x'1+18ry-27y2

PartnerlnLeaming
232



BP - 235

7 Find the values ofx andT which satisfu the equations

e2e' = eaY ,

logo(x+2)=l+lsgry tsl
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E Theequationofacurv"i, )=5r*[;)-l

(c) Sketch the graph of y = Sr*[Ill)l

(a) State the minimum and maximum values of y

(b) State the period ofy.

t2l

t1l

l2l- I for -360' < .r < 360' ,
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9 (a) Prove that 2t*3 -2' is exactly divisible by 7.

O) Use the substituti on u = 2v to solve the equation 22r't -7(2t)+3=0

12)

t4l
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10 (a)

(b)

l+cosx sin x
Prove the identiw _*_=2 cosecx' sinx l+cosx

Hence solve the equation 
1+cosx*aL=3 

for 0<x<5 radians- sln, l+cosx

t4)

t3l
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ll v

A(s,9)

D

B(r 1, 3)

C

o x

The diagram shows a quadrilateral ,4llCD with vertices l(5, 9), B(l l, 3), C and D.
The point C lies on the lne 2y : x - 3. The point C is equidistant from A and, D.
The point D lies on the y-axis arrd angle DAB : 90o .

Find
(a) the equation ofthe line,4D,

(b) the coordinates of D,

t3l

t1l
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(c) the equation ofthe perpendicular bisector oflD,

(d) the coordinates of C,

(e) the area of the qta&llaterul ABCD

PartnerlnLeaming
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I By considering the general term, determine the term independent of:r in the expansion of

2xl
I

- 4rt

8

,

t3l

l2l

t2l

Given that cosec 70" = p , express each of the following in terms ofp.
(a) sin 250"

(b) cot 290'

PartnerlnLeaming
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3 (a) Sketch the graph of y = 6r.
lndicate clearly the value where the graph crosses the x-axis.

-1'

o

(b) In order to solve the equation x'e" ' = 1 , a suitable straight line can be drawn on

the same set ofaxes as the graph of y = 6, . Find the equation of the straight line

and the number of solution(s) to the equation ,te"-' = I .

PartnerlnLeaming
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1.2 -i.-o4 Express in oartial fi'actions.' 2x'-7x+5 tsl
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5 The equation of a curve is y=ax2 +(2a-4)x+3a-2, where a is a non-zero constant'

(a) Find the range ofvalues ofa for which the curve lies completely above the x-axis. t3l

(b) In the case where a = -2, explain why there are no real values ofx for which

y> 0. t2l
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6 The temperature, 7"'C, ofa cup ofcoffee left to cool is given by the formula
T =15+l6e-b , where t is a constant and I is the time in hours since the coffee
was left to cool. I hour later, the temperatwe of the coffee is 45.C.

(a) Calculate the value ofk.

(b) Find the least number of hou$ needed for the coffee to cool to 38.C,
Give your answer to the nearest hour.

(c) Explain why the temperafire ofthe coffee can never reach 35oC_

PartnerlnLearning
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7 (d Factorise 2x3 -9x2 + 3-r + 4 completely t3l
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(b) Hence solve 2+3x2 =9x-4x1 [4]
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8 The equation ofa circle is xz + yz -4x-6y =12

(a) Find the coordinates ofthe centre of the circle and the radius ofthe circle.

The line y + 2.r = 5 intersects the circle at A and B.

(b) Show that,4J is not the diameter ofthe circle,

t3l

tsl
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9 (a) Solve the equation lg(x+4)-lg(x -j)=31e2

(b) Given that log, x5 = log' y2 , express y in terms of .r

PartnerlnLeaming
249
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l0 The table below shows experimental values oftwo variables x andy

x 2.0 3.0 4.0 5.0 6.0

)' 1.6 30 5.2 7.0 9.6

It is known that .r and y are related by the equation y : at + bl, where a and D are

constants. It is believed that an error was made in recording one of the values ofy.

v(a) On the grid on page 13, plot against x and draw a straight line graph.
x

Use your graph to

(b) determine the inaccwate reading ofy and estimate its conect reading,

(c) estimate the values ofa and D,

(d) estimate the value of x when 2y = 3:

t3l

l2l

t2)

t2l

PartnerlnLeaming
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I.s.*r!e \Iarks Remarks

3 correct: 2 maks
| 2 correct: I mark

.2t ,f
sln -- tan -63sln -4

J'
22 I B(2, l. o)

I

J' J6
42

_Ji-zJa
4

...2@. o.

-3(0)'z + 4.5(0)+ l0
lst

IrI I

-t.--.-...
t: 10 metres

(b) -r, = -3x2 +.{.5x + l0

I

t-
3 r'-1.5r-P

3

l[r,-o.zsr -IZ'lL 48 I

=-3(x-0.75)? +11.6875

Since the maximum t is onl about 11.7 metres.
I do not withhim.

3xz + 4.5x+10=12

factorise

\II

AI

-3xz + 4.5x-2= 0

Discriminanr - (4.5)' - E-3)(-z)
: -3.7s

Since discriminant is there is no solution for

-3xz + 4. 5r+10 = 12, hence I do not e with him

completed square

MI

l\41

AI

1

PartnerlnLeaming
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3 (1+tan r)secx = 6 cosec x
I (t*t nr;=-6

cos .r sm r
tan x(1+ tan x )= O

\II

N{1s.o.i.tan?x+tanx-6=0

t-.--....---- tanJc=2 or tan-t=-3
x --63.435",243.435" or r= 108.435",288.435'

x = 63.4'.243.4" or x= 108.4".288.4" A1, A1

\I1

{ sin60'=height: 6 
=" z+Jt

.6 height(2+.6)

--------+----

Form trigo ratio

Rationalise

Rationalise

2

Area

6

3"6
hershl = -" 2+J3

I
2

6 3.6

-X_-

z+J3 2+J3
\{l

e.li
7+N3

9Jj
t +qJ1"

_ 63a6-1os
49- 48

= 63.6- 108

7 - 4^li
7-4J3

MI

A1

I [4)'.,nuo"
Iz+./3J
r36Jl x-24+i8+3 2

s.l1
t ++Jz

e"E 7 -4.8
7 +N3 7 -4.,13

\II

= or.6-tos

Iv{ I o.e.

Attempt to fmd
height

Area oftriangle\,{1

Ml,MI

2

PartnerlnLeaming
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5 I -1'

5

6 3" 4,
-l--1.-L-e'5525

\I
Apply binomial
theorem to erpand at
le.rsl 'le 3 lenxs ___J

I

I

I

tl|--._-.--r-_

63--x+-55
.4,X'--x" +

25

I-t
5 + 6.r)

(5 + bn)

= l(5 + Dr)
6

{5 + Dr) (5+ b.r) ++-x' l\,{ I

= 5+br-6x-9x2 +3x2 +.
5

5+bx-6x-Qx2 +3x2 = a- x+a2
5

5

com consl2nt terms a=5
comparison x terms, b-6:-1

b 5

Bv comparison I terms.
6b

+3 C

A1

AI
-.{-

c=-3 Ai
6(a) 48x1 + l62y'

=e(sr' +zl y')

[(r")'6 (lv)']+

N{I

N{1

A1

6{2x *y)l(zx)'- (2r)(3y) + (31.)']

6(2x+3y)(+t -6xy+ey')

(b) I
I

4sl- +162)S

-12x2 +l8xy- - 27 yz

6(2x + 3 y)(4x2 - 6xy + 9 y'7 1

-3(4t -6ry+9y'1
= -2(2x+3y)

3

PartnerlnLearning
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Show expansion at
least till .t' terms

A1

MI
ECF

I

i 
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to*(i*" 
=,*,or,-,'

i log,(.r+2)= 2log, 3 + 3log,.1

x+2=Ayt --(t)

When;,=1" -=2

lrlininrum value - -{i

.r1

B1

Maxiortun value .{

Ps.iod - 72fl

irl

B1

Ill -:iinc
*rrv€
pa*sing
thmugh
(0*. -t).
{r80e,4}
crd
(360s. -l)

EI - sine
curvt
passing
thrcugh
(-tB0o, -6)
and

i-360o. -t)

)(c

Partnerln Lea rn ing
ljh

1
log".(x+ 2) = l+log,1'
c:e' * ett

l\I12+x=41 --(l)
\lr Change of log ha-se

\!l ( )trllin not-lirrr'ru r"-qn

StrdeilB likel:- to curcel.l'from
bsh sidea.

substituti

(4y-2)+2=4.r':

.1,' - l,= 0

/=0 or )'= I
.y(r-l)=0

Ai lladi given to
reiection of arswer.

l*ten 1, = Q, x = -2 (rejor.1ed as log, 0 is undefinedi

t{s)

(h)

I

4

I

-+
I

I

,
I

I

I

I

I

I

I
I

I

I
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a

:'2" (21 -D
= 7(2')
H .e!v.7..- . - ..

(2! ) +3 CI

+3 0 \t

\'Iu 3
Ior u=-
1

': 2t =3 or 2Y =
1

2

.. _ lg3)-w
, = 1.58 or I = -l (to 3 s.f.)

LHS
1+ cos r sin.r

sinx l+cos.r
I + 2cos r+ cosz r+ sin2 x

sin x(l + cosr)

_ 2 + 2cosr
sin.r(l + cos x)

Y=-lor

AI, AI

I

\{1

\I
')

\fl
slll )r

i = 2cosec x shown .{l

Make denominator
same

Trigo identities

Cancellation of
common terms

lvl l

AI A1

= 0.72973 2.4119

=0.730,2.41 to 3 s.f.

2cosec x = 3

x = 0.72973 - tr 0.72973

.2slnx=-
3

10(a)

5
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-r

I
I

q-1
sd of AB =' "
- 5-l I

11(a)

: _1

ofAD:l
ualion of ,4D:

y -9 = 1(.r- 5)

y=x+4

(b) ),= 4
D(0.4)

(c) Midpoint of.4D =
fo+5 4+9)t-.-ltr.)l M1

5 13

2

udion of perp bisector oflD:
l3 5,c--

2
)' \I

2 I

iA1Y='x+9

d Solving (c) answer and 21, : x - 3 simultaneousl
2

]VI I

I Q O,2) iAl
I

ECF from c

ECF from (b), (d)(e)

I
2

N,I

140 - 65( )

: -, /. ) unlls

NI1

\I1

.\1

ECF from (a)

ECF from (b)

.q.I

6
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I

lsr

I

l15 o 7 11 5l
Area : -l Izle4z 3 el

I

I I

i

i
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