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(®)
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(Use an 8 page booklel) Marks 1,2,2,2,2, 3]

A coin is tossed al the same time that a die is thrown.
Whal is the probability of getting a 3 on the dic and a head on the coin?

Faclor 35t ~x—4

Find the exact value of  cosec 60° +tan 30°
r
Find integers a and b such that (3-\[5) =a+bys

Salve [2x~1|=5

Solve the simultaneous equations:  3x—y=35

5x+3y=-8

(Use the same booklet as for guestion 1) Marks 2, 5, 5}
A die is rolled n limes. Find an expression to describe the probability of rolling n sixes.

Ina cel:}ain factory a machine manufactures bicycle components, of which 3% are faulty. 1buy
3 such fomponents, By drawing a Lree diagram, or otherwise, find the probability that :

(i | exactly one component is faulty.

(i)~ at least one is faulty.

.

A ball Is dropped from a height of 3 m on (o the floor. After each bouné; the maximum height
reached by the ball is 60% of the previous maximum height. Thus, after the first bounce it
reaches a height of 180 cm, before falling again.

@) What is the height reached after the second bounce?
(iiy  What kind of sequence is formed by the successive heights?

(iii)  What is the total distance travelied by the ball from the time it was dropped until it
comes 10 1esi?

{(Use a new 4 page booklet) [Marks 2,2,3,2,1,2]
I A, B and C are the points (5, 3), (-2, ) and (4, -3) respectively, find the :

exact distance from A to C.

gradient of the join of A and C.

equation of the line passing through A and C, in general form.
perpendicular distance from B to the line passing through A and C.
ares 1f the triangle ABC,

co-ordinates of the point D such that ABCD is a parallelogram.

.

(n}

)

)

{a)

(0]

(c)

)

(ii)

oo
&
R

x&?
(Use a new 4 piige booklet)

(Marks 4, 3, 58]

For the equation 24 (m-Nx+m=0 find the vahues of m for which the equation has
(i) \wo equal roots

(in) two distinet renl roots

Find all real roots of the equation 4" -6x2°+8=0

For the parabola 2y® ~4x-8=0, find
(i) the co-ordingies of the vertex
(i) the co-ordinates of the focus
(iii)  the equation of the directrix

(Use a new 8 page boaklet} [Marks 2,4, 61

Differentiate tog,( 2x -
x+

13] with respect to x leaving your answer withoul simplifying it.

Show thet the graph of y =* cosx has a stationary poimt al x = % and delermine ils nature.

The diagram shows a rectangle inscribed in s semicircle whose equation is y = Ja-xt.

Let the x coordinate of point A be x. Show the urea of the rectangle is given by x4 -x? .

Find the maximum area of the rectangie.




6. (Use the same bookiet s for question 3}

[Marks 5,4, 3}

(a) The praph shows pant of the funclion ¥ =2cos{l- x¥). Using 5 function values, find un
approximation using the trapczoidal rule for the area between this graph, the x-axis and the lines

x=1and x=-1.

f({

20 -1 i 2”

(b) The area enclosed by the graph of y = Jl_l_.. . the coordinate axes and the line x =% is rotated
-x

around the x axis. Calculate the volume of the solid so formed,

(c) The diagram below shows the graph of the derived function f'(x), for the function y = f(x).

fx)
A

v

4

(i} Explain the behaviour of the graphof y = f(x) atx=-] andatx=2,
(ii) xplain what you know about the graph of y = f{x) when xis between these values.

7. (Use el new 8 page booklet)

{a) Find the derivatives, without simplifying, of each of

i e (i} xe**

@® ®

{ii}  State the number of solutions of the equation

[Marks 2, 2,2, 4, 2]

(iii) tan’(5x+4)

x
Sketch, on the same set of axes, graphsof y=3sin2x and y= 3

6sin2x-x= 0

(o}

(b)

1)

(d)

{b)

(Use the same booklel as for question 7) [Marks 3, 3, 3, 3)

Show that the graph ol y=log, x is concave down and increasing for all values of x >©

1, ’
Show that if y=Acosdx+ Bsindx then ‘;—':+16)'=0.

The area under the curve y =2 between x=1 znd x=b is equal 1o ] square unit. What is
X

the value of b7

If the gradient of the tangent at the point { x, y Jon a particular curve is 2sin3x  ond the curve

passes through the point (%.g} , find the equetion of the curve,

{Use a new B page hookiet) [Marks 1, 2, 2, 3, 4]

Given F(x):i—q-: LGl =21, Hix) =+x

(i) State the domain of F(x) .

(i)  Evaluate, where possible, HG(-3) and GH(-3}.
[If either is nol possible, explain why.}

(iii)  Show that F(%J:—F(.r).

(iv)  Showthat F~'(x) = F(x}.

From the diagram evaluate x and y.




b

10.  (Use the same booklet as for question 9) [Marks 4,3,5]

(a) A point P(x,y) moves so that its distance from (-1,1) is equal to its distance from the straight
line 3x—4dy+4=0,
Show that the cartesian equation of the locus is 16x” +26x+ 24xy+9y* —18y+34=0,

(t) AB js a 12 m flag pole on the top of a building. Find the length of BP given that
ZQPB=56"37 and ZQPA=4319. &

)  ABCD is a parallelogram.  andK sre polnts of risection of the diagonal AC
o I : (i.e. AT=JK =KC).

(i)  Draw aclear diagrmﬁ to i"lepi'esc'nt'this'ﬂ situation,
i) lJ'mve thet AADJ = ACBK..

(iii) |chce explain why DJ || BK.

Ix”dx:-L-x“” (r=-Lx#0if n<0)
n+l .

. . L
Ildx=log,x (x>0) Ie‘"dx:—- (a0)
jcosdxab:t-l—sinax (a=0) J'siuaxdx=—-‘-11-cosax (a=0)

e .
J‘seczaxdx--lmnax-.(a;tm e Iswaxtanaxdx=%secax (a=0)

a - T : .
[orpar= Lo @n0) F
a+x a .8 . o N

oL w i

i it
et

jﬁ—;dxl:lug,{xﬂx’m‘y | @
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QUESTION 5

{2} Oulcomes aasessed: H3, P7

Marking Criteria
Crlteria Marks
*  |mark for correct differentistion procedure 2
¢ | mark for comect answer

Answet

i 2z-3
7 X+l

= [n(2x~3}~Infx +1)

dy 2 i X+l 2x=1)~{2x+3)
S B e e R
d.tah--! x+1 o 2;-3x (x+1?
(b} Quizomes assessed: HS, P6, P7
Criteria Marks
& | mark for derivative 4

#* | mark for showing derivative 0 51 x -%

1 mark for either sign ding for derivative or socond derivative
* | murk for camrect conclusion from the above

Answer
y=etcosx

y'=elcosz-e¢"sinz
T o, 5,1 1
arxm—, y' =¥ -] )
4 £
.« sakignary prm’:n%
y =e*(cosr-sinx)te(=sint-cosx}w =267 sln g

Ls
L T |
afxm—y 3 -2t Xz <0
4 1

Somatimum teming poin

ic) Quicomes assessed: HY, H2, HS

Criterin Marks
1 mark for identifying dimensions of recangle 6

1 mark for ares
| mark for derivative of area
| mark far salutionof 2" = 0

| mark for jusifying maximum

*. & & @

| mark for max area = 4




Answer: l . ‘1.‘
A

A's coordinates are (x, ¥4~ 1t}

fo 2
Thus dimensions of rectangle are ZxX ¥4 -3

lg,arca = 2:J4 -xz

2 4—-;2

2>:-Jd-x2 +2xX

§-4x*

B e e—

'Jli-xz
=0if > =1
.t=-‘ﬁ (muss be positive)
da
£>Offx<ﬁ and-—<0ifx>-f5
dx dx

]

B8

x~2x
a-a*

{z, max nurming poind

|

and = 2fIx2=4

QUESTION 6

{2} Qulcomes sssessed; P3, P4, H5,

— Criteria

Marks |

# 2 marks for correct function values
@ 7 marks for substinuting comectly into a correct formula
@ | mark for evalustion from comecl formula

Answet:

.1 |05 0 0.5

X
v |2 1.463.,. | 1.08%.. 1.463...

-

areo® Ef-(u 2+ 2(1.463+1.081+1.463))

= 3.0036...
= 3.00 wnits of area 12d.p.)

~.

{b) Outcomes assessed: P3, HB

Apswer

Criterls

| mark for comrect volume formuls
} mark for integral of correct x function
| mark for correct integral

s ® @ 9

§ mark for evaluation

Marks
4

v '-'n']yzdx
0

|
1
o] L
l-x
0
L
= - tn(1 - 1)]2

=nlal

(c) Outcomes assessed: P7, P8, H2, HS, H6, H7

Criterla

Marks

* ] mark for identifying the minimurm al x = -1

& | mask for identifying the stationary inflexion alx =2
OR | mark for IdentiFying that these is a sutionary point at each
ofx=-landsm2

& § mark for identifying the inflexion between x = -1 and x =2 OR
identifying that fx) is increasing beiween these values

Al.lﬁWd'.

isa

(i)
af xz=\ f(x)=0
f-1")<0
f=1*)>0

s minimum turning polns

arx=2, fllxr=0
£712%)>0and f7(27)20
2 siarionary inflexion

(i)
for -1<x<2 f(x}>0
~ fix}isincreasing

2150, in this interval the gradient of [ (x} changes from posilive 1o negative, 3o there

of cur e, an ¥ Sodan) Attt T



QUESTIONT

(s} )
Outcomes assessed: P 7 H3
Marking Criteria

Criterls

®  |mark for correct differentation procedure

® | mark for comect answet

Answes
g( e Coa 37 Gm3X .
il = £ — 3T £ 3
1) Qrulcomes assessed: 1
Marking Criteria
Crieria ;1"'“

¢ jmark for correct differentiation procedure
8 1 mask for comect pnswer

Answer

W w0 Fod bl )*‘

i *w

®

A
écc ) Euc".z-i- <.

* -3
ic"-t-e.x-;x't,(/ 4
e (= r3w)
I =

(i) Outcomes assessed; £ 7
Marking CHleria

n , || %\?‘

= -*J— xJ(uucl)
= C- (z.r'- :J’:)

e (Vx +55) ~ W

Criteria Marks
e [mark for correct differentiztion procedure 2
o | mark for comect answer
Answet
]
£ et
7
= & LEZ.. (s =t+q-ﬂ
&
= .3 Eﬁﬁ(b"-"r)] ape-)--«); r
= l_'n" (79 é’ 9‘”-!) ug,é"xﬂ..)
{b)
LiKulcomes assessed: Pu HS
Marking Criteria
{ Criterts Marks
. e imark for sine graph 4
v Tmark for cofrect range & pericd
o | mark for smaight line graph
"o | mark for comect gradient
Answer 3
Y N
+ e i
i .
' 2 xlolale t99

o™ e

Criteriu

®  imark fur linking given equation 10 the Jraph

‘s | mark for cORTECL UNLWET according to graph

.-\nsw:t(-m [A Lo 2K - w0 <

Y3 b emIx o B
= 2

. . "

e D 4 v L=

QuIsTIoN § > * kS

(2)Cutcomes assessed:  AF Hc
Marking Criteriz

o {murk for 151 and 2nd desivatives
o | mark for comect link 1 increasiog curve

» | mark for comect ligk o concave dow curve

{b) Outeomes assessed: #7 HY

Criteris Marks |
3

Criterla Marks
3

® | mask for Ist derivative
¢ | mark lor 2nd desivative
* | muk lor proof

Andwers

m%:;
_,}

Wi x>0, J. ro . mcaansu-aq
-.l s, CoNenvid
% %@ Po

H;'-\‘K.d 3 Aj"x UJ oot . ¥
s, T

b) 3= Adrtxs B anbnx
% =-hRAM L 4y BlTuX v

*L‘_} 2 —ibM GrIle BETH R NS A

o -lombatex = foth 4t
pib(permas ﬁ-bn)

oL’
il

Criteris

* | mark for identifying the inegr
* ] sk loc inegration.
¢ | mask for substitution Lo corfec) Answer

ldl Oulcomes assessed: P WE -

Criteria

Marks |

¢ | mask for inegration
® | mark for subsutution

& | mark foq comer] answer
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