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James just bought a brand new car. The value, V dollars, of the car depreciates over
time. It is given that ¥ = 84000

+8500, where ¢ is the time in years since it was
bought and £ is a constant.

(a) What is the initial value of the vehicle?
When t =0 X

(1]
V = 24 000e°+85‘00 Al

= 92 svo.

(b)  Calculate the value of % if, after 3 years, the value of the car is halved.
Whea =3 V= L(92 500D = Y240

3k

[3]
84 000 ¢*F 4 2500 = %(92 5v0) M|

g4 oop e = 37 750

3 37 750
¢ = §9 bov

27 750
[n ———
£4 000

1_/ 37 _15°
2 I" g4 voo

3F = Ml

k

"

]

~0-26¢ 610
-0267 (3s8) M

©

After having driven the car for 25 years, James decided to change to a new car.
A second-hand car dealer offers to buy the old car from him for $8 000.
Without using a calculator, Jjustify whether he should accept the offer. [2]

V= 84 000e5% 4+ 2 500 £ colalale vl
o~V > 8 500 gince egt >0 Mi ‘ hUv\’.).
B D)
.. The ,ffg/ 3jm L‘j He deoder v onB $ Q00
bhich & Jess Han $8 500,

TJames should neF accpt Hee cﬁeﬂ. Al
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(2)  Prove that l=sinx | COSX _pgecy,

COsx l—sinx
| —gin= coS <
[ A j - Sinot
g a b 2. o )
_ Ci-S'n %) + es3™ X M C pmble oo M

Cos = (|~ Sras)

) 2
| -~ 2500 2 4 sina + emS 2

Cosx (|~ sins)

) - asinse +) M1 (use of @W Uw”"“’f_‘)j

cos X (')—st'ox)

- 2(0)~ str)

conz (1—~3rax)

2.
Cod ¢

]

A

= 2 %ec x



(b)  Reduce the equation 1=sinx, cosx _, .2 the form
cosx  l-sinx

Cosx=a or b, where a and b are constants and b < 0.

(i) Find the value of @ and of &. [2]
I g - —— = 2~ tan" x
o5 » )] = Sino
2 %ecx - 2~ (see23¢ —1 ) M
Sec®a + 25ecx — 3 = p
(secoe 4 3)(sac e — ! PR
Secax = . 3 or Seczx > | A
Coszc = - & ov ceszx =|
|
q=| b= "3
(i)  Solve the equation cosx=5 for —z <x<2m. [2]
L

Co-3 ¢ =-3

bas’e a,Ul._ = |-230 959 Ml

Fer ~N€rx<a2T,

1-280959
(m-1-280 a5), T~ 28095, T4
2t = = ‘

L —,'q’ 5 ,-q‘, *037 (3 s‘p' > A\)

M\SHV\J ( \lcf[%’)
3t
cecha)]
[Turn over



A curve has the equation y = 3x2e™ .

(a)  Find the x-coordinates of the stationary points. (4]
y=3 S
_ﬂ- F-} ézt-z —" 313 (—e-“)
=22
. 2
d
For stecionany pords. SE-=o
~+ 3xe X(a2-2) =0 M
Ghe e X >0, s sm=z=o ov ¥=2 Al
L }
v v
(b)  Determine the nature of the stationary points. (31

- _0&3’7/
Axt
=17
/D
1=
v
Ax .



Lm)

2
()  Express 17+6x-5x° . partial fractions.

4
(2x—~1)(3 - x)? 4]
J1+éx~5x* A B e |
(__.2_9;.—_"—)-(_3“—_2:)* 22~ 3 -—=x (3-309)* ™

Mu.l#pb\\r\j Lj C*"“’)(B““)z,

- = Cc(ax —1)
(7 +Gax-5x* = ACs—x)+ B (2x-10(2-2) + <(ax

=2, 5C )7 +£x3~ 549
5¢C = -0
C = -2
z=d: ZEp o7+ 6(5)-5(F) M2
= 15
FA T
Ak = 3
x7: A-28=2-5 = 28 = AtS j
2B = 8
B =+
l7+éx-5x 3 . _ 4 m—_— s Al 5
(am=d(g-x)* ~ zx-l T 3= (3-x) ~ 20330
- 203-1)
(ii)  Hence find the value of .[12 —1-2—4'—6’5—_-5—)‘—27 i 3] - ()
Q2x—1)(x—3)
. (> r*r+u--—-5x_‘ax ;f‘ 3, % _ 2 uy T f;c
) Caz-1dCx~3) 22r-1 3a-) (2-x)

B! Bl
/\.._/‘-—-—-4 —l) 2 N
- [';_’-.C’-"") + 73 ,n (3% + 2-x ],

=<3;. n3+rE5hst2)-(2int +%ha +1)
.ﬁ-lng *;I"g + 1

n

= 3.87 M
2 d B)
f,S/h[u-a)_ @) _ 2y
e th (3-x) -
_[/3 . e [ 3In] — Yy -]
-[Elné—‘.‘/n(l) 2] [ln ¥ i )

. %'ql /“
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A polynomial P(x) = a3 + 52 + bx - 5 has a factor (x + 1) and a remainder of 9 when
divided by (x —2).

(a) Show that @ =3 and find the value of b. 4]

P(=) = ans 4+ x +bx 5

P(- =0
= a(-127 | + L(~1> —5 =°
a +b =4 - €12 M)
P> =9
= a(8)t 4 + b(2d -5 = o)
ga +ab = 10 (2 P
Ciax2 2a t 2b =-8 7 (32
ca) —C»D - Co = 1B
a = 3
2. myL =~ k2



(b) Hence factorise P(x) completely.

PC=> = 3x® 4 x* — Ix -G
= (m+1>C8x 2 =5 D M
= (c+1D(3x2 — &5 )(x+)D

= Cxe+1D°(32-5) M

(¢)  Using the result in (b), solve the equation 8ax® —4x% + 2bx + 5 = (.

[2]
gazg._ 4;;3 + 2bs + &5 =0
~8ax® 4 42 ~ 2bx -5 =D

a(=2" + (~2x) = b(22) =5 =0

Ml
P(~2x> = o
2 ("3""“>‘(—6x -5 )eo0O
A)
x = Jz" or x:-—%
- £
Q—& P(C=x)eo => ==-1 ov 2 =3
=3 M
S PC-ax)=0 =» -—2x == or . 2x =3
x"‘"'i- or X:—.‘i- A,

[Turn over
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The depth of water measured from sea level around Tiny Island on a particular day,
ym,is givenby y=2- 4cos(3 0¢)°, where ¢ is the time in hours after midnight and

the function is calculated using degrees.

(a)

(b)

What is the depth of the water around Tiny Island at 14 00 on that day?  [2]

At |40d, 4t = |4')
-]

2-4—(»&4‘3‘;

)]

4
Z 2 - 4 c086€°

G Cﬁ)
= O A l
Sketch the graph of y=2-4cos(30¢)° where 0<7<24. [2]
\ l

\
7 - =R —— \ = = ._ r" —— — _ \\.. —— — A

-

—;:-"

* ¢ a | iz ] s 18 a9 ad
/
/
.K‘;

10



Tiny Island will be fully submerged underwater when the depth of the water around it
reaches a depth of 4 metres.

(©) Find the duration when Tiny Island is underwater for that day. Give your
answer using the 24-hour clock notation.

[3]
o
: a0 ¢) = 4 e v ¢ bdu
2 - o (50 t) = 4

o 2 —~4

cos (30t) = —F—

- L

b 2

o M) =y

boric argle = €0

° ) ° [ °
(30t) < 80°— (o  (g0°+LO, §40 —60 540 F¢o
/

o N}
(20", 240 480, 600

]

20 Al

(o
]
KN
Co

.
~

0400 <t € OROO  ov

[Turn over
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A particle travels in a straight line from point 4 to point B such that ¢ seconds after
. . . . . 2-L
leaving point 4, its velocity vms™ is given by v=4e” 2 -3. It comes to
instantaneous rest at point B. It then travels at a constant acceleration of 5 ms until
it reaches point C, 18 seconds after leaving point 4. Find
(a)  the initial velocity, [1]
Pl
V= 4e -3
When t = 0,
2
V= 4e ~ 3

= 26 655¢

A
2 26.6 ms™ 639-”:'7

(b)  the time when the particle reaches B, 2]
At B, veo
fe A55, -3 =0 mi
e T 2
r2-% = %
t = 2[2'—_1..;3’-‘] Jd
= 4.57715 36-

12



(c) the distance travelled from 4 to B, (3]

4575 2_%_
PMMcefv-nM A+ B -'f 4e - 3 dt ™M
:J_é 4575
c
. [ < — 3+ ]o Mi
-t
e (862 * o+ 3'*)

515 '
[862-1%1_.'* 3(4.;75‘)]4'[8{‘4. o]

= —=19°72¢ +69.112

39-28 €
39-4 (354> #

\t

(d) the velocity of the particle at C. [2]
At €, a= 5 ms®,
y = J 5 dt
= 5t + ¢ Ml
ht8 ) Ve o

= G5(4515) +¢, =0

3 . C s -22:875

V= 5t — 52.87T5

At c, hen ¢ =8,
08)— 22.27¢

1)

v

= 90 - 22.875 A‘

= 67125 ms

[Turn over
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8,

s

(b)

(@)

Variables x and y are related by the equation lgay = lgh*, where ¢ and b

are constants. Explain clearly how a and b can be calculated when a graph
of lgy against x is drawn.

[2]
Ij ay = |j L
lj“ + ’jj = 2 Ij b
ljj = 2 ?jb — g M
<o When Plo-{-h‘/:j 'j y o-(jal'vw‘f x o _;»).m.:‘ju |i~e

i's obtwined Where 5rnJa‘—c~'9 of hine = ljb

}hl

& J Y—-,‘nhra.f)'f = "!j a,

A solid right cone of curved surface area 4 cm? has a slant height of (ax —b)
cm and a base radius of 3x cm. The values of x and 4 are shown in the table.
X 0.2 0.3 0.4 0.5 0.6
A 1.90 5.65 15.30 18.90 28.27

One of the values of A4 is subjected to an abnormally large error.
@) On the grid on page 15, draw a straight line graph by plotting 4
against x. x o2 o3 04 05 06 e
A gg 1883 3825 378 AT [2]
A
(ii)  Hence estimate the value of each of the constants a and b. 2]
A=wmrk
= (3=) (az —bD
-~ ’A-— = 3”’ (“z '-b)
) i b= -~ q
e = achent s
47~ (-9:0D b= 3w
=gt -0 4.9
06 b - 695 A)
= 93-3
= 0 ! q ; 2. J' L] )
. o o 93-333 A (zdp
2r
- 990 (2 d-p )
(i)

Identify the abnormal reading of 4 and estimate the correct value. [2]

The an—ev}-mal.‘:j wWhen ¢ zo-4 1S
b

—

2
- A = 28 (9'4'>
= 120

28 M)

Al

14



-— s

(ii)

- SR SRS

L]
i
o
o

Amﬂtﬂ cr.{r

i — N— — —t | Fo‘u‘s

— e —

Estimate the value of x if the curved surface area of the cone is 20 cmZ. [2]

When A =20,
- 3ot (ax—b) = 20

43-323 2*_ Gt — 20 = D
. A% Jqy=4xq8333%(-200
T 2% 93-333
= 05136 A)
= 05l (2. ol'r )
15

M)

. K

[Turn over
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In the diagram, the circle with centre C passes through the point B(-2, 6) and touches
the line 3y =2x + 9 at the point A(-3, 1).

(a)  Find the equation of the perpendicular bisector of AB. 3]
gradient of AB - —:“—";'-'_:—:;5
=
= )
= 5 M) i
;.5“?”’3&'*"%‘[‘*'“1’"%’:#;
a=4 g4

— ,#
> >

M.Nr.u,j AB, M-.-C
= ("%:%) Lo

. %MM ,f rw'bu\;h‘m(a/ Lrecto v
y-d=-s(=+2)
-‘-j:-.—-}z’—-{--l-—l—

j 2_-]5—‘"'"'3

A

16



(b) Show that the coordinates of C is (-5, 4).

(4]
c [[:P,é‘« . 7,1(: e !’?-«:/.f,'/..w.'./}‘..:;:".";’]{ anor” [’M E‘.L‘;’,‘?'l::‘;/ -
7— —“gj«:“’v T 3 ' /‘;f') j‘.ﬁ/w]”(
. RN ]
fot C= (&, 3-£aD i - =5 (P
ch dr feegentk 4
= ﬁn\du‘e«} e—} CA = —"_%,’ ez = 5g
) -
C3 5 > I = - --é,— mli ‘fzé/p ./’/’J
C3? -
i B A
3049 = -2(2-F20 - }
30 +9 = —F + Z
/3 - — 13
=z M
IR N = ""-;
C = ("5‘ 3—?(‘59)
= (-5, 7. Al

() Find the equation of the circle.

(2]
Y‘a—a‘fhs = CA
= J4 +9
= I3 !
7 E'?M‘an "j eirele s
(z+5_)2+ C_j"‘"); = 13 . Al
[Turn over
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(d)

Find the number of points of intersection between the line y = 4(x + 3) and

the circle. Justify your answer without finding the points of intersection. (3]
Y= Flats -0

F— P = s -

(e+507 7 (y-42 &3 " (2

/gh'!g v ;f\"-o Ca ‘)/

(+65, (4=+12-4D =13

™M
= 4 x + 69 =13
x4 1o+ 25 t jcx= + &
[T ¢ T4=+ 76 =0

Do T4 ~ 4xilx7¢

-

M)
= + 308

~ '\n . . A’
o The lme irLersects Hhe circle o 2 dSFnet revu33

18



2 x-1, [3]

g2

. in? )=2sin2x+sec
Fan 2 (1.51“9(- cos:r.-) + ginoe (se;c. ><,>

10 ) Show that i ( tan xsin” x

-% (-[-u,\ 3 s;‘n‘x) =
8N % 2sinx cosSx 9“"( C,_,z-,“)

cos P

.
2smix + tom

-
—

e . =
. 2 (gsm x + Sec ¥— !
n = M
r'll”‘l » H“s' ,‘-A f
neg =iy -
sectax - | dx

w Ly
-"El-nn;c-ss‘n‘afj = J.f wiadx +
T 5 "
(ﬁ{f})"’) = J.J’ siwx e x +9-[+-m:r—7‘]g_ MI

/ = fﬂ sin*x dx = —-('x—-— = 2["""""—7{.]
5 Kﬁ)(ﬁ“ﬂﬂ

- g
——

[3]

T, . .
Hence find L sin? x dx, leaving your answer in exact form.

Jﬂ'
el

(i)

3
3r B __

sin"dx = ﬁ[ + ev G

s

4
2]

[Turn over
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11

Va

/ T B X
1 X2,0) £
N(5 9 0) ’ -

The diagram shows part of the curve y = Va-2x passing through the point
P(k, V4-2k ), where £ is a constant, £ < 2. The curve meets the x-axis at the point X{(2,

0). The tangent and normal to the curve at P meet the x-axis at the points 7" and
N %«, 0/ respectively.

By showing that k= % , find the area of the shaded region PXT. [12]

Al

20



Continuation of working space for Question 11.
(%, +#=(H)
é’ ) 1 ) '
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n
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