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z

l. Solve,/7 -6ya2=a t4l

The curved surface area of a cylinder is (eJ3 + 16)n cm2. The radius of the base of the

cylinder is (1 + V-O cm. Find, without using a calculator, the height of the cylinder in the

form a * by'3, where a and b are rational numbers. Show your steps clearly. 14]
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3. Solve the simultaneous equations t5l

3v _:G'r),
loge(14 - 2y) -logsx = 0.5
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4. (a) Express y = -3x2 + 6x 124 nthe form ofy = a(x+ b)z + c, where a,bandc
are constants- l2l

t2)

tll

O) Sketch the graph of y = -3x2 + 6x + 24. Label the tuming point and y-intercept

(c) Hence, explain why y cannot exceed 27

PartnerlnLeaming
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5 The cubic polynomial f (x) -3x3 +hxz -l4x+ k leaves a remainder of40 when divided

by r - 3 and it is exactly divisible by x + 2.

(a) Showthath=1andk=-8 t4l
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6. Find the term independent ofz in the expansion of (z: - 1)

t4l

8

t3l

PartnerlnLeaming
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7. (a) Write down and simpliS the first three terms in the expansion of (2 - 3z)6. t2)

(b) Hence, find the value ofp ifthe coefficient of the ] term in the expansion

G- ilrr- 3x)5 is 1216 t3l

PartnerlnLeaming
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8. The population ofa species is measured daily. The results are tabulated in the table below.

Number of days, t I 2 3 4 5
Population, P 174 192 2il 232 255

lgP 2.24 2.28 2.32 2.37 2.41

(a) ItisknownthatrandParerelatedbytheequationP=a6',whereaandDareconstants

Express this equation in a form suitable for plotting a straight line graph of
lg P against t. [Z]

(b)

leP

On the grid below plot lg P against t and draw a straight line graph t2)

2.40

2.35

2.30

2.25

2.2

2.15
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(c) Explain what the value ofc represents.

(d) (i) Use your graph to estimate the value of a

(i, Use your graph to estimate the value of b.

9. (a) State the values between which the principal values oftan-rx must lie.

(b) Express the principal value ofsin-r (f) in radians as a multiple ofn.

trl

l2l

t1l

tll

PartnerlnLeaming
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I0. It is given that yt = 3 cos bx I c andy2 = -1 * 2 sin 3r.

(a) Find the value ofc, given that the maximum value ofy, is 4.

O) Find the value ofb, given that the period ofyl is 180.

(c) Sketch the graph of y2 - -l * 2 sin 3: for 0 _< z < 1800.

v

(d) Explain how the graphical method can be used to find the solutions of

2 sin3r- 3 cosbx = c + 1 for0 < x 3 3500.

PartnerlnLeaming
195

tll

tll

t3l

x
0

tll



BP- 198

1l
sin 45"

Without using a calculatot find the exact value of ;;;;F
Show all workings clearly.

12. (a)
l+coszx

Prove that 

- 

= cotz-
stnzx

l+cos4x 1

O) Hence, solve ----;-7- = --for0<x <2n.sl?l+x 3

tll

t3l

PartnerlnLeaming
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x2 + 4x-z13, Express 
-;- 

in partial fiactions tsl

PartnerlnLeaming
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14 A circle has the equation 12 + y2 - 2x - 6y : Z2 with centre C.

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

(b) The equation ofthe circle represents the area ofWi-Fi signal coverage where the

centre of the circle is the location of the Wi-Fi modem.

Explain if an individual standing at a point X(4,2) is able to receive Wi-Fi siglal on

his electronic device. Show yow working. l2l

t2)

PartnerlnLeaming
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(c, A point P(5, q) lies on the circle where q < 0. A line .48 passing through point P is

perpendicular to the line CP. Find the equation of/B. t3l

PartnerlnLearning
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15. Find the range of lc where the line y = a*k and the curve x2 ty2 =2 do no intersect. [4]

PartnerlnLeaming
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l6 Given that.;na = -land cosB = -'z; where ,4 andB are in the same quadrant

Calculate the value of

(a) sec A,

(b) sin (l + r) ,

(c) tanU

t2)

12)

12)

PartnerlnLeaming
201



BP -204

l7 . The figure shows two right angled triangles I BE and BCD. Line ,48 is perpendicular to the

line BC. It is given that LBCD - 0", AB = 3 crn andBC=9 cm.

3cm

A
cm

(a) Show that the ho.ironta AistanS, Z , between poin t AC*rd C,in terms of d is given

by

B

E

L=3sin0+gcose. t2l

O) Express 3sin9 + gcose in the form Rcos(0-x) where R > 0 and x is acute. t3l

PartnerlnLearning
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(c) State the maximum value ofL and the corresponding value of0

(d) Find the value(s) of0 when /, = r/55 cm

t3l

t3l
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i. Solve ll4rz=t. frn
t''rl

.,/R+z:x

-

tl-ba.:4.-i
? -6*.=(r-Z)2
7 -6x=*.2 -4r+4
l:z+6t-42+4-7:o
zz +zt-z=o
(r -1)(r + 3) :0
z-1=0 ora.+3--D
t: ! r.: -3 [A1 deduc t if not even 1 ans is njecu{

Both r values do not satidy the equttions, the rt an no salution

2 The cuwed surface area of a cylinder is (0./E + 16Jr cml. Tla mdius ofthe base of t}e

c ]dhder is (1 + tr4 cm. Find, without using a calculato4 the height of tlu cytinder in the

form a + u.la, w}ere a and b are rational number. Show ynur steps cle eriy. t4

tNIll

tltiUl

tMll

z?rrh = (6{i+ 16)?r

zr(r + {d)tr: (o{a + ro)n firill]

slz+e
L ---

1+ {3
a{E+s 1-{B\a-t+fr " t-fi
(3{3 + BX1- }9

k:

h:

a{E-e+B-By'E

. -1- #Ear=-
-2

1 5-It=;+;{a

1_?

[ff1]

[Mr]

[d1]

1

PartnerlnLeaming
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3. Solve the simultatuous equatio s

1-
J -',\u r

! =z- B -eqnl

loge(14 - Zy) -10&a = 0.5

]ogs+U: o.slogbe

Iogr@ = Ioge go's

(74 - Z1i)

-=3

a.

14-Zy:3a -eqn2

S'$ (l) irtu i2),

14-2$-B)=3r
14-h.+16=3t
30=5t
t=6
Sub* = 6inb (1),

Y=-z

3r = fqa"-'),
loge(l4 -Zy) -loge*: D.5

iMll

tI'.,I11

M1l

IA1]

PartnerlnLearning
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4. (a) Erpress y = -3xz + 6x+24 in the form of y = aq* * b)2 + c, where a,b ard c

are constants. lz-j

y=-3x2+6x+24

-- -3(x2 - 2x) + 24

=-3(x2 -2x+7-l)+24
= -3[(r - t)z - tl + 24

: -3(x - t)z + 27 [Bl/Bl]

l2l

(b) Sketch the graph ofy =-3x2 +6x+24. Label the tuming point and y-interc€pt.

\9
Bl max curve shape i max point

B 1 y intercept t

,

)L
7 l+

\--,\r* * tltt tt

(c) Hence, explain why y cannot exceed 27.

Since (x - Z)2 > O for all real values ofx, OR the maximum point is (1,27),

the ma-ximum value of y :27 and thus y cannot exceed 27 [Bl]

PartnerlnLeaming
210

tll

5

I
/



BP-2r3

5 The crrbic polpomial /(*) = 3rs + lttz - L4x * k lewe s a rrmainder of 40 when divided

by:r - 3 and it is exac tly divisible byr + Z.

IEJ Showthat k:1and k =-B
/(4 = 40

3(3)r + h(32) - 14(B) + k = 40

81 +9h-42+k=40
th+k=1 (eqnl)

f(-z) = o

3(-2)r + h(-z)z - 1a(-z) +I = o

-U+4h+28+k=D
k = -4 -4h (eqn2)

Srrb (2) inu (l), ek - 4 - 4h = 1

Sh=S

h=1
sttbh=linb(2), lr=-B

tI

tl\fl]

tl!fl1

tAll

tAll

6

PartnerlnLearning
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&) Hence, sohrra the crrhic equation f(t) = o

3*!+*z_14*_B=0
f(.-4 =o
(t+Qisafactor

(1t+413a.2 -5d-4) =0
r.+Z=Dor'3aE - 5d -4 = 0

-r-st++@ir : ------lrrt-
t=2.26, r=-0.591 (3s0

6. Find the brm independent of z in tlu exparsion of G' -)

I4

[MI for quadratc fac br]

tIV[]

lAl/Arl

E

t:l

r,.., : (x) (.)''-(--T

q* = (|)."-,"q-a;"[)'

+*, = f){-o'*o-*

tlvlll

[vll]

24-4':0
r=6

Term independent of x = 20412 tAll

'l

PartnerlnLearning
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7. (a) Write dorvn and simplify the first three terms in the expansion of (Z-3x)6. l2j

= ,'* (f) zsezx) + (l)z"C-2,t, +... lMll

trr{u= 64 - 576x + 276\xz + ...

(b) Hence. find the value ofp ifthe coefficienl ofthe l term in the expansion

(!"- *)t, - 3x)6 is t216.

e- H (64 - s76x + zt6oxz + ... )

_9_\gste4 +...

64 S76D

xx

Coeftlcient ofl: l2l6

[Ml, Ml - for each coeffrceient of 1]

lAll

PartnerlnLearning
213
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8. The population of a species is measrued dail.v The results are tabulated in the table below

Number of days, I 1 l 3 4 5

Populatron, P 174 192 2ll i5l 25-5

1gP 2.2.1 :28 132 2.31 2..{ I

(a) It rs known that r andP are related by the equation P - a6t , where a and 6 are constants

Express tlris equation in a form suitable for plotting a staight line graph of
1g P agarnst l. t2l

P -- abt

lgP = tgabt
lgP : lgallgbt
lgP:tlgbtlga

IMl]

lAll

fh\ On the orid lelns; nl nt loP eoainst f qnd drarw a sfrai ofit f ine orlrnh

rq i

:.,10

2.-10

2.25

2 15

121

?.20

l .1

9

BI cuty axis
B I join 5 points with staight line

2.10

0

214
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(c) Exphin what ttre Tralue of a reprsents.

It rs tln initial pqlUlgEgn of tlre spcies.
It is the population r+lte n t = 0.

It u t}e popuiation at ttre begiruring.

(d) (1) U* pur graph to estimab tle vaiue of a.

y-inhrcep,t = 2.195

Igc. = 2.195

lga : 2.1951910

a = 102 'sl
a : 156.67

a = 1s7 (3s/J tAll

{ii) Use yr:ur graph b estimab the value of b.

2.4L-2.28gradre =

!00

ID
l$b = ;651st10

L3
b = 10Til8

b : 1.10 (3s/J

tBll

tAll

in radhns as a multiple of r.

tBu

t1\tr]

D,'I1l

nl

i2l

ta

t1l

tll

L]

I (a) Stab tlre 'values 'uetue 
en which the princ ipt values of hn tr mr:st lie.

- 9 f ( ra.n-1* < 90" 
[B lJ accept i

(b) Expaess the principal'rolue ofsin 1 
F*)

'*'(+J
It
+

PartnerlnLearning
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IU It is given that y1 = 3 cos bx I c all.d' y, = -1 I 2 sin 3r.

(a) Find the value of c, given that the maximurn value of yt is 4

a+ c = 4
c = | [Bl]

O) Find the value of b, given that ttre penod of y is 18 0'

b=2 [Bl]

(c) Sketch &e graph of y, = -1* 2 sin 3: for 0 ( -x < 1800

B I for corect period, L5 complete cycles
B I fc,r correct shape ofshe graph
B lfor colrect min and max pcints

tll

tll

t3l

{. -- I

?

1

r/'-{ I I

-**t ='l
preoJ: lbeT,

,?,*

.T

0 , ,4+f

1

)

I\

'.;? -l+ 1firf,r

(O Explain how the graphical method can be usedto find the solutiors of

2 stnSx - 3 oos bx - c i 1 for 0 < r < 3600.

Sketch the graph of 53 cos br t c on the graph [B 1]

in (b) and find the p!4@[is!sg9g[!9p5 of tlte 2

curves.

tll

1

ParlnerlnLeaming
216
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11.

12. (a)

\l'ithout using a calculator. find the exact value of tit "icos 50o
Show all workings clearly.

sin 45o ",1-Z 1

cos 60" 2 2
tBllte

t11

t2l

t3l

l+cos2x
Prove that 

-- 

= cotx.sln2r

l+cosLx _ l+2 cos2 x-L
sinzx 2sinxcosx

2cos2 x
2sinxcosx

cotr

[Nfl for either]

lAll

o)
l+cos4x l

Hence. solve 7- = - - lor 0 3 x < 2n.sln4x :l

1
cotzx = --
tan2x = -3 lN{ ll

x= tan- 1(3)

x= 7.249O

20 = LA925,5.O341,8.|756,11.317 [At, Al]

0 - 0.946, 2.52, 4.O9, 5.66
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xz + 4x-213. Bxpress ffi in Partial fractions

x'+4x-2 - 5r-Z
'-_ - I _r--

xz- x x.-x

- 
.t , 5x-2

x(x-r)

Sx-Z A B
= -+-x(x-1) x x-l

l5l

5x-2--A(x-].)+Bx
Subx = 1

B-3

Subx=0
_Z-_A
A=2

M I by long division

[\{ l.N{ 1 ]

[\'r l I

[\{ 1]

xz+4x-2 - z 3__ 1+-+-xt- x x r-1
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BP-??1

14. A cinle lns the equation rs + yz - Zx - try = ZZ wrth centre C

(a) Find the coordinabs ofthe ce nte and radius ofthe circle. 11l

t-2 -a\lentrB = t- -ll-1' -11
= (1,3)

tEll

F-adrus = 1+e-(-zzJ
- ",E,
: 5.6 6 uniE E1l

(b) The equation of tlu circle rrpresents the are a of Wi-Fi signai cove nge where the

c enhr of the c ircle is ihe ]ocation of the Wi-Fi mo drm.

Exphin if an indi'ridual stndirg at a point ,r(t Q is able to rcceive Wi-Fi sfnal on

his e lec tonb device. S how your work:r'g. ta

Lerrgth of Cf,

(4-1) +(2-3)
= {ID
= 3.16 Iflt

S ince ttre le ngtir of Cf is less tlran tln radius of the Al

cirrle, the person is shnding fusidr the circle ard is

able b receiw lVif-Fi signal.

PartnerlnLearning
219

14
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Inl A point P(l g) lies on the cir:le wIerc g < D. A iirre dA passirrg tluough point P is

p rpendic ular to tlte lhe CP. Find the eqlntisn of ,44. tX

52 +y2-zls)-6y=77
yz-ay-t =o
(y- z)(y+ r) = o
y=t (rej)ory= -t
P(s, -1)

Gndientof cc -ffi
:-1

Gradient of d.8 = 1

Eqnation ofAB:

Y-(-1)=1(t-s)
Y+1:j(-5

Y=a -6

tfifll

l-I1,'T1l

tAll
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15. Find the range of k rvhere the liney = r* k andthe cune x2 ty2 =2 do no intersect. [4]

xz+yz=2-eqn(l)
y=x+ k - eqn (2)

Sub (2) into (l ).
x2+(x+k)2-2
x2+x2+2kx+k2=2
2x2+zkx+k2-2-o []\11l

b2-4ac<0
(2D2-4Q)(k2-2)<o
4k2-Bkz+16<o
-4k2+t6<o
-kz+4<o
k2-4>o
(k+2)(k-2)>0

-L

sk<-2ork>2

lMll

lNl1l

tAll
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16. Given that rlnl = -] an<t ,otS = -? where.{ andB are in the same quadrant.525

Calculate the value of

(a) sec I .

-4

3

lzt

l2l

t2l

-7
5

cosn = -1
1

secl = 
-
cosA

s

4

2IanA
tan 2A = 

--

l-tan.A
_ zr)
- r-{1)'\4,/

=24

\,11

.{l

(b) sin (.,1 - B) ,

srn(,a +A) = sinAcosB + cosAsinB

(c) tanU.

=/_1\/-24\*/_1\/_ 
7\

\ s/\ 2sl'\ s/\ 25l
4
5 AI

\Ii

N{1

.{1
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17 - The figrue shows t'wo right angied tnargleslBE afi,BCD. Line lB is perpendicular to the

lire BC. It is giv en that LBCD = 0".A8 :3 cm and BC : 9 cm.

3 c.m

Cnl

D
(a) Show tlrrat the horizontal distance, Z , between pointl and C, rn terms ofd is given

by

L = Zsitt? +9cos0. IZ)

B

AE
stn0 = T

AE = 3sin0

CD
co-r8 = -9

CD : 9cos0

lBtl

lBrl

lBll

L = 3strfr + 9cos0 (shown )

O) Express 3sia0 t 9cos0 in rtre fo,rm Rcos(g-*) where R > 0 and c< is acEe. t3I

3sind .F 9cos0 = Rcos(x-*)
9cos0 t 3siad = Rcos(x-a)

R=Jffi
R=aqo

-J
En_,(r)0(- IBl]

a: 18.435"

9cos8 t 3sin0 = J-90cos(x - 15.4")

PartnerlnLeaming
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(") State the maximum value ol L and the coresponding value of d.

NIar vahre ' v6b' tBll

l-9ocos (x - 18.4") = i9b'
cos(x- 18,4") = 1

131

t3l

o(= cos-1(1)
x= 0"

r-18.4'=0'
x = 1.8.4"

(d) F'ind the value(s) of 0 when L = VB cm.

ri-gocos(x-18.4")=GE

cos(x- 14.+') =ff

-'lEl
\Vsol

[\,{ 1]

lAll

lx{11

x= cos

<= 38.580' $4ll

x - L8.4" = 38.580", 360" - 38.580'
x = 56.98", 339.855'
x = 57.0", 339.9".{rei),' tAll
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