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QUFESTION |
. £
(a}l  Find the exact value of s.inL— g
4
(b} 1300 1dentical shects of paper are [amd on top of cach other to form a pile of sheets 12em

(e}

L,

i)

mgh. Find the thickness of an individual sheet of paper.
Give your answer in millimeters.

Factorise 2p” + p—6.
sobve Z2eosf =1 [or 07 £ (7 = 3607
3 7
Simplify —— —— '
x+1 x k

Livatuale flq vy dy

QUESTION 2 (START A NEW PAGL)

{a)

(b}

LC}

Infferentiate with respect to x;

N

(ity  log {7 -3x).

Find the equation of the wngent o v - Jx+3 atthe poing (1.2).

i) Thelines v::2x and x+ 2y = 20 meet 4t point 4. Find the coordmates of 4.

(11} Theline x+ 2y — 20 muects the x-wxiy al the point A and A is the midpoint of 45,
Iind ihe coordinates of the points /3 and A

{110} Girven that (s the ongin, show that ACAIA 15 isosceles.
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QUESTION 3 {(S§5TART A NEW PAGE)

(a)

(b}

19

-

2=

Fhe gradient of a curve v = 7ix}is givenby f'{x}=
X

curve 118l passes through the point (1,33,

Anare PO has length 12¢m and s drawn on the circum{erence of a circle with radas

&cm, Find
(b the size of the angle subtended @ the center of the circle by the arc PO,

i the length of the chord 20, correct o 2 decimal places.

(i} Skctch the parabola v = £* —4x — 12, clearly showing its intercepls with the
coordinate axes and the coordinates of 1ts vertex.

iy Henee, or otherwise, solve x° ~4x—12 =10

QUESTION 4 (START A NEW PAGE)

{a)

(b}

Given the parabola y=1x* -3x4 1,

(i)  Express the equation in the lorm (x—A) = daly — k), where &, hand £ are
constants.

(1Y Write down the coordinates of the tocus of this parabola.

ARCTYis a paralielopgram. AA7A and AR are equilateral. (see diagram)

(1} Prowve that A0 = AR P

() Find the sire of the acute
anglie between 40 and (.
(Give Teasons )
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OUESTION S (START A NEW PAGE)

(a} The 4" term of an Arithmetic Provtession 15 30 and its 10" term is 54, Find

(1% lhe common difference and the [rst term, 4
(113 the sum of the first 20 terms. 2
(b} Anobject, imtially al rest at the origin, moves in a strajght line with velocity v ms™' so
that » = 4(5— ¢} where ¢ is the time clapsed 1n seconds. Find
(i) thc acceleralion of the object a1 the end of the (hird second, 2
11y an expression for the displacement x metres of the particle in terms of 2, 2
“
(a1} the position of the particle when 0 again comes Lo rest -
QUESTION & {START A NEW PAGE)
(ay AL 18 right-angled at 77 and 57 1 perpendicolar w 407 (see dragram)
(1}  Prove that AA8( and ACTAW are A
simikar. 2
(i} Prove that BCx CE = 40 % (1) Ly 2
(11}  Prove that: R
1
DE? = AR X — BE < B B E C
{b) (1) Skelch the parabola v = x° - 4x and the line v = 2x. 3

{Clearly show their points of inlersection.

|...|-.|

(1) Find the area bounded by the above curves.



DQUESTION 7 (START A NLW PAGE)

(&) Water flows into and oul of a tank at a rate (in litres/hour) given by 7 =2xsina . [fthe
tamtk 15 initially empty at 10am, find:

(it 'Fhe first time (after 10am) when the tank 1s filling at its greatest rate,
(iiy  Af cxpression fur the volume (F 1itres) of water in the tank after ¢ hours.

(111} The maximum volume of waler n the tank.

, . 1
(bt Given the curve v = Jit—  x=0

Jx

(i} Find the coordinates of any stationary points and determine thesr nature.
{11y Find the coordinates of any poinis of nflexion,

{111} Skotch the curve showing all stationary points and inflexion points.

QUESTION 8 (START A NEW PAGLE)

~
-

(1) {1} Prove that the ling with equation y = pr + {I —2p ) 15 a tahgent to the parabola

x* = 8{y - I) for all values of 5.

(ii* Find the angle between the tangenis drawn to x* = 8(3 1} from the point (0.-7}.

(hy iy AF fx) - sin® x. find f(x).

(i1}  The area bounded by the curve ¥ = sinx = cosx and the x-axix for 1 <x < 2x 13
rotated ome revolution about the y-axee. Find the volume of the sohd formed.
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QUESTION 9 (START A NEW PAGFE)

(4} Ina hatare six red and four green dises, Two dises are chosen at random from the hat one  Shie
before the other without replacing the st disc that was chosen

{1} Draw g probabitity tree diagram lor the above information. 2
Findgd the probabihity that:
y : i
{1y  two red dises are chosen,
(iti} the second disc chosen is green, ]
{lv) ar least onc green is chosen. ]
(b Figure 1 shows the end view of a small rectangular aquarium filled with water to a depth
of 1 metre. The end of the tank has dimensions 2m by 1.5m. Figure 2 shows (he sume
aquarium with the base tilted 30" to the horizontal.
£,
¥ (
3 i
Water Level LN
S P Water Lcu,_l % ) .. <& B
| : - . WATER |
| WATER o Im o
L oE z v A S
A 2m ' A Fomzontal
Iiigure 1 Figure 2
. i 3—1
{t)  Show that the length §F - 1':;,:— . 3
A

(i1 Find the height of X above the horizontal. 4



T AT i e ettt TR T e A

QUESTION 10 (START A NEW PAGE)

tal  The number (¥) of bacteria in a colony afier / minutes is given by the formula
A - 2000 M the population grows o000 m 40 mimuwes, find

(1) the exact valuc of 4,

{117 the npumber of bacteria in the colony at the end of 1 hour.

(k) The velocity of a traim increases frorm 0 o+ al a constant rate «. The velocity then
remaing constant at ¥ for g certain time. Afler this ime the velocity decreases to O at a

constant rale ». (riven that the total distance travelled by the train is « and the tirne for the
loumey is ¥

(Y Drawa velociy-time graph for the above information,

i e . . P S
(15} Show that the time (7} far the lourney s given by 7 - ':;' ; ?PL _+F 1
v o Ky L

(1t} When . & and + are fixed. [ind the speed thal wili minfmize the time for the
Journey.

THIS IS THE END OF THE EXAMINATION PAPER

[-2

F.a

[

|..|-.l

e



TRIAL e AMATHE (2]

Feooy

-&\L'E_S' Floa! 2

r L w—
LT . §

AU 57 \ )
P o L 3x”

3 =

:'(éfj:, - -'—-xl

E. {f:{/pﬁ—gj -

SEAHS
’ @UEJTIQJ r Cn = 2.
Jr"' N ,V A otk
g {2 ,
| o Al .
(5) Hiihan = K e s
'(.}'::,) (/'Efadi")!/}ﬂ _'J_"E_,) F'{-’/] a7 EH j‘-‘—“ . A=l
) Cene =4 A {f’%ﬂ/}
551—::5&)555 | o [;,Lmujgita/ ;ﬁ},é:} @)
{’_F'Ef) j’f:-'-r.-l) - = 3:“-—5" 1,,-*#;/ QA;F;’#{JLﬂL&pP
l_/}f-"'__)(/;{_lg.i/‘] >y — I{E
ANTE o T ) LT
5 ) g = By om = /i) v
j = ;,// _|"f j;Ill;--"'--"'l HP) = |.-'|ﬂa':"
¢
= }/rf/jl—J,} - G = gy
i
@QEJTH:JME

y _ 4
(8] S ey = Bt e
jf{yyl :IL-}-AH— w2

..,H'{s) 3= A te

Ll

‘) V= 8w E T 2 EF
= SEE — i P ST

PR = Jo-9 (A L)

fc) - £ #é)i{“""‘ﬁ'

wewti (B e (40)

5{;}45: f";; -4

T A - S




t’ ] JI

-*‘-5.‘_..:2 Oy :I-'l'-:;',.é |

8lussTion ¢

?-il—'é'i"- =

LoRED. -
R A
{,x-‘jjm; Eij‘f'.?b_j
(w-3) " =) (gt 3L )
Ko | 3 8]
Q*z
3 yey A 4t o LFEC

L= PR .'pgwiﬁmffuﬂwmﬁa

FR =Rl Krﬁu-lm/ﬂ“{u&m’ S40C)

At = 18 [ Lot a0 e alomls f,
._rﬁ,w,iﬁ.x’ "L-Lﬂﬂ.-fﬁr wl 5’-“

s

—.—u-.—.w..n—.li-.-'.r e T e

R :‘f,f:]sf‘sc (sht

. BAg e fﬁhﬁﬁ-ﬂh;@.ﬁ/
mf‘TM 71?.4&/]

Ler Al 8 Pr et »” P |
B TR o
e ol (85 =0 _7'2

A / A A
/ h HE"-« — '1|1 f{'f \\h
ﬁ +.

|

AoEsTion S

‘g Tz ma+3d o ax el =
L i
s +9d 5 axg4 =

—
4o

-0 fd =2y
A=
rab ot @ &2 F63A
:_35_-:1;
£

- r'
L L an e 5&5{;/" L -,-lwf_ Yy
1

Shﬁff a:_'n""-fl')

=0l 26 1 ialy))

bl

AL

= AF



GSuesmon &
‘) ) o d ASC S dEDE
| G = Ere Ll 957)
ACS = FED
s LA S Ep
) B = BC ks o
D /“‘{:’*j
E¢ = A x Pe
Ac= fo + Db

£ BE + &

.'f’ ey ) mﬂ-p—*_i,r-'l
e

LC

I:f ) -'I-"-_lln'l

—_
-

£ omoe .
(BE+Ec Fc = (Ar<id ) DC

BE. Ee +Fr "2 4p. P +Dc™

F S AR N

- RAE,

-

.

—_—

Ao.be

h E’W};W-Wé‘.w ;’:I

— BE, e

= i = ax — n
%4 L g .
3wl = I
J':/-:'!—"Sl"::-{.a'
2 = & {
1-=£: ?:..—a Kijﬁ')
k= ¢ H=x (4]
< F ll..q.:..'r .
lff'rf’;' A = e — (T s} s
- Ty
_ﬂ ré Sx— 2 sl
J .
= ! - i 4
. = S —3x iy
= 3% _;1;—; — 2
= J—’E: e =
(@Gﬁjﬂ’@g 5
fﬂ’:f}(’f’ 2 2?""##?:?31
e R ol TE = L

£=g
= ,-"ru'.'?‘.?ﬂi g T I
-
q’f "p??-:sq_ﬁ_{ gflﬁ"i

—2cer T 4 <
=

(v V=
f V....'--I:'?

-1+

= o=
E

o= A
Y2 22 ¢mml™ &
= E":'-{’ :-_'fwé—‘,, iﬂgf;“‘?

r’m) gy el

& y’y
'r/"é’)f':’ = A u - M
.-""
i a -""i -':I'{-' - i-"'lp-
ﬁ;f: =L T Lk
s 7 - _ 7
= 23t Sre
-r-'{;""" "F.-..-ﬂl- -."‘{ - r_ 2
N J TR fﬂ.-" L‘l'pr =




L
le J,.ll'-—jk_ﬂ:,:':}
s
TR RETEE P
- A P
h—'5 Fr p

]
|

L JWE yul
(o] lﬁépj

[
Fimte  Caipae r ets oA Jam e

li My

j |Li 2

Fiii’;':ﬁ-;ﬁ_, ’Ff u..,r"---'{:'i'---vr W =3
3

FE %

- - '.r:g-- —,l-—_i-
L-'jf - .y

:E:-"'
h A3

GQuESTION §
T_

- —_
(apr) x"=8¢ —& }wz ;
— ‘_-l--i':'| 1- -
n? . }}H'_# % T L2

Swd & L5
e pu b1
= f!,ox _.,—'ﬁ'f"
-j.,_"'—f‘;» ,:fféﬁ’” = o
Wﬁ? A aeer i‘-\j';' e drbendip
i A A !
74-1;5,#&:" - M/QW&{;
4= {"f:"’ﬂ/} — e
= g¥p St
e wt! 0
S 4 Lt

=

.":_.
S
: , J. oA
.-'{r'l';: "Ir_.j:.l ) ___L(Tvv'-f"":-f-—\. -I_.""'-""";l__tl}'—u-"?ﬂ k
/ 4 C o
. R At AR S fﬁy snie T
r A
R N AT
.II IF
A . e T Dy — 5
. :
~ 94" 3¢
I E R
:# y
_I.l" . ] Il"' £ —-
I ,.r"l -'"I-;' YT Hyj_ﬁfj’#“maﬂ?}#
- A rlﬁf 1
. M j
fr.-'r!' _,.II ;I// = T ! _-"r Jim o -t K ; ﬂl’m
- '-\_r'l . i
]
Ny
-
. F L
= A v ae e o + i o {f'g

Bl



i ]
= 77 f = Phina g Ce | A peens BESE = pee. A PLS - 2
x,rr'_,; P d
257 [ Air" S = = T KBS L4

L]

= 77 f_fr- L .'5‘;,.;: l:.[ UI'I = /lio'n—/ 2 - .,....

¢ ’ .
= ?rffiz-cr#ﬂ_) — Cote)) < E’_i.:'zijl.-_“’zk*;/ﬁ +w ) =2
= 27% 2 F &0 =2
!
N L
A __5: ,,a""".E : e = Vj—'.;__r..- 5.8
Nossmion 7 & . = 3 _ |

> | 2
o R

[ __E : ; . .

: ) =
by £ *"'/-'_F VG‘:“"L s
T s !
g / .
|I L] -“H'“'-._ L./:TJ II. ) ) ﬁ . ;
e, |
(AR

“
-.:b"l'
2%
1k
!
>
5
a
-
h
||L
oL
|

] ?-_ (TJ - _{1__ HE; @Lﬂ"uq Tf,;_r i .
- . dos ! , Ilr , s = i as - (W
ra)li) seo 08
y ' a ik
= 45 2 = ¢
T ! s . £ s _ 'y
Ot Plau o )= £URG) FPIGE) SOk =t 23
i + = ..'J’:nE-i" d
= '5?-’.'_[-'_{ + YA < T w2
og e F -
K'r?f} _I'_ll:a: - '{Q E;ﬁ' x,.;_i;,ﬂ.ﬂr

= %.'-'dfs—/ . ﬂj.-— — - o
."Ie;i {L':i_l Lé.ﬁ.w"' 'G’J <= in'{ fi’ff_j = 1 5o ad o
7 A

- i .-"'3,
B ?;:3 . Il.-".li":;"l .-'_'rln' _I.-_:'
e
[
;| L F 2l
- Q F. ::-'.Er} [ -Uﬁ.\f - T ) a-_-.\..
Ao . ! ‘,-:2‘
_..f;',"b @ ! ll.;r{r: Grte = :_', ".E'._-..
X TR T T r /gh ‘ N
E -:."'_f'- ) I:.'! - -.\‘. l:.
r '... -d--'_'_'_'_'_,.- xh
e W 30 [ - x
= VT
A Drtes x84 RS o i




/
Al
LA
1!:"-i
| o % @
S N _:
£ L |
- oo ‘.
VAT ¥ 'r
; | | , .
B I I b:p/,r.r '\\! *'t
| 1":-""l- L o a.l
o - ~ -
| -"5"‘ _ L'.lu"{
QH _'Fl"’ﬂ'- - .'-'ff . &M’ - [ |
iy = L ﬂ?ﬁu: = é i
: . At
- f/g” _ AT L{f/f;; 'I
f= AL f’f-ﬁﬁ‘. !
feon o A8 = VT » | )
! ! = ———
,.*'{_?.F"’:"'."’ -::""HI'.’ - {-f—fﬁ-pﬂfﬂl‘p-""-' + ;"Ln-?,‘ﬁu_,_,.. ﬂa‘?&i i
i
TL'MF-{IN%E !i
., __,r'_,IL.I'
T o= ¥EE YT o+s
AR 4
e 5 2 Vo2 Y
Y e b :
- == 4 ¥ _.-'f_i R
r [P L £ |
i
J"'.h'lHI {/L:':j_: — 5 _,,__ir.__f"‘_gﬂ__iﬂl
A P 2Ly
4 e 2LV |
ek S S = T
- |
!
_.‘5,_._. = érdr #u !
T ‘
/;l_;i;f, B ﬂ}' [
Z7Z
,.2&#.‘-"
L7 = ""IIETT; / ..b'ri-l)
]
|




