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)

Quadratic Equation

For tlre equation ax2 + bx + c = 0

Mathematical Formulae

I, ALGEBRA

-b+ b2 - 4ac
x

Binomial Expansion

(a+t)"=a" a (n\o*,r*
I r.J

a'2 b2 +
(n\

* 
[,.J 

,' ' b' + ...+ b' ,

where n is a positive integer and

)
(n
Ir

) ,! n(n-l)...(n-r+l)
)=;G-i'= ,l

Identities

Formulae for L ABC

2, TRIGONOMETRY

sin'l+cos'l=1
sec' A -l + tan' A

cosec2 A =l+ cot' A

sin (l + a)= 5i1l cosB + cos lsinB
cos (,1 t f) = s65,4 cos B + sin I sin B

tan(,lxa)_ tz(rA+tanB
l+tdn Atan B

a b

si2A=2stn Acos A

cos2A= cosz A-sin 2l 
= 2 cos2 A-l=7-2sn2A

tu,.z,l= 2r*!
l-tan'A

C

sinl sin.B sin C

a'=b'+ c'-2bc cos A

l,=Lbc sn A
2
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3

I Triangle,4SC is such that the length of side l-B is (r + il7) cm, ansle IBC is 45" and its

ar"u it (l + +^l-z)cm' . Find, without using a calculator, the exact length of BC, in cm.

l,eave your answer in the form of (a + DO) , where a and D are integers. t4l

A

(r.rJ7)

B C
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t4l2 Given that 4x x62'+3 = 24'z.', find the value of 6'without using a calculator.
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5

3 When a polynomial f(x) is divided by (r + 1) and (.r + 2) , the remainders are 3 and 5

respectively. Find the remainder when f(r) is divided by (x+l)(x + 2) . t4)



6
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t2l

t3l

4 Given that j' r1r; o, = J'r1x) dr = 6, frnd

(a) J' zrlr; ar* J'r1r; a, ,

(b) the value of /rfor which j_l[rtrl*n1 a, = e
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5
I

(a) Find the I term in the expansion of
x

7

x' 2
l0

+-
x

(b) Hence, find the constant term in the expansion of (l + 3.r)
( " 2\'otr +- |Ir/

t3l

t2l
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E

6 A spherical balloon expands at a constant rate of 8 cm3/s. The balloon is initially empty-

(a) Find the rate of increase of its radius when the radius is 2.5 cm, leaving your answer

in terms of n .

[The volume of a sphere ofradius , is l n ' .1
J t3l

(b) When the radius is beyond 5 cm, besides the expansion, air begins to leak out from

the balloon at arate of 2 cm3/s. Find the rate of change of the radius when itis 8 cm. l2l
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7 Given that ,in, = | and x is obtuse, find the exact value ofthe following.
l3

(a) sec(-r)

(n) cos|

t3l

t3l

9



8

10

The number of ants, N, in a colony after , days can be modelled by N =1200e"' , wherc a

is a constant. There are l0 000 ants after 6 days.

(a) Find the initial number of ants in the colony.

@) How many ants are tlere after 15 days? Give your answer correct to 2 significant

figures.

(c) Sketch the graph of N = 1200e"'for the first 15 days.

BP - 650

t1l

t3l

12)

N

t
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9

ll

(a) Find tlre range ofvalues of z for which the function y=x2 -4mx+3-n is always

positive for all real values ofx.

(b) Show that the hne y =416a p ivrlersects the curve y = px' -2p-6for all real values

ofx, where p is positive.

t3l

t4l
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t2

10 (a) State the principal value of tan-1(-16) in degrees.

(b) The diagram shows a sketch of the graph y = q cos++ c, where a, b arrd c are
b

integers. Find the values of a, b and c.

x
y = dcos-+c

tll

t3l

x
-2n 3n

2
-It 3n

,
lt
)

TE

2
1l Zllt
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l3

(c) Given that r = 8cos2 x-2sin2.r, express y in tle form of pcos2x+g, stating the

value ofeach ofthe integers p and 4. Explain why y will never reach 10. t4l



t4

D

X

(a) Prove that ZBAY -- ZOCD

(b) (i) Show that LQCP is similar to ADCQ.

B

YA

BP - 654

12)

t4l

11 The diagram below shows a circle with points l, B, C and D at its circumference where

,fts is a tangent to the circle at point l. P and Q are the midpoints of BC and lC
respectively. .BQD is a straight line and ZQCD: ZQCP.
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l5

(b) (ii) Show that 2QC x DQ = AB x OC l2l

t4l

12
- 2x2 +3

It is given that !=-, x*0
x

(a) Prove that r'd'!= *rd! =u.dx' dx '



16
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l2l

12)

(b) Find, in exact values, the x-coordinates of the turning points ofy.

(c) Determine the nature of each of the turning points.
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l7

f3 Solutions to this question by accurate drawing will not be accepted.

The parallelogram ABCD is such that the points I and C are (:, -Z)ana (t, S)

respectively, The line BD is parallel to the line 2x+3y =4andrs perpendicular to l-8.

v

C

(a) Show that the equation of .RD is 2x +3y --13 .

(r,8)

o x

A (1,-2)
t4l

I



IE
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t4l

t2l

(b) Calculate the coordinates ofB.

(c) Calculate the coordinates of D.
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l9

14 A particle starts from rest at a fixed point O and moves in a straight line such that its

velocity v ms-r is given by u = lt -l t' ,where , is the time in seconds after leaving O.,2

Calculate

(a) the velocity of the particle when its acceleration is zero,

(b) the time when the particle is instantaneously at rest again,

t3l

t2l



20
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tsl(c) the total distance kavelled by the particle when it returns to O

END OF PAPER
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2

Mathemafical Formulae

1. ALGEBRA

Binomial expansion

(a + b)^ = an +(:)"^t.(i)"-*. .[],' -'b' +. * bn,

where n is a positive integer *a 
[;)

Quadratic Equation

For the equation ax' + bx + c = O,

Identities

Formulaefor LABC

-b+ b'-4acx=
2a

nl n(n-l)...(n-r+1)
rl(n-r)l rl

2. TRIGONOMETRY

sin' A+ cos' I :1

sec'A:l+tanz A

cosec2l:l+cot2A
sin(,4 + B) : sin,'4cosB * cos,4sinB

cos(r4 + B) = cos ,{ cosB + sin r4sinB

tan(At B)= P4IP+' l+tan AtanB

sm2A = 2sin AcosA

cosLA:cos2 A-sin2 A:Zcosz A-l:l-Zsinz A

tan2A- 2tan4
l-tan" A

abc
sinl sin,B sinC

az =b2 +c2 -2bccosA

L =!bcsn A
2
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3

I It is given that f(r) = 2r' 1tin, - "ot 
r,

(a) Show that f'(x) = ds' 5in, . t3l

t4l(b) Hence evaluate J"e'sin.r dx.
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4

2 (a) Prove that sin3x = 3sinx-4sin3 x

(b) Hence solve the equation 6sinx-8sint x =l for 0o < x <120"

t4l

t4l



BP - 665

5

3 (a) Show that *t *3*z -!:(x+1)(x-1)(x'?+4) . 121

I6l(b) Hence express jff 
oi, 

p*aal fractions.
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6

4 A curve y, is such that ff=r- and the point P(0,-3)lies on the cwve. The gradient

of the curve at P is 5.

(a) Determine if the cuwe passes through point Q(3,21) tsl
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1

(b) Explain why the curve has no tuming point.

(c) Determine whether the curve is an increasing or decreasing function

t2l

t2)



8
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t6l

5 The points A(-2,1) "B(3,4) and C(3,1)lies on a circle.

(a) Show that the centre of the.ir.l. i, fl,-1'].\2'2)



9

(b) Explain whylB is the diameter of the ctcle

(c) Find the equation ofthe circle

(d) Show that point D(2,2) lies outside the circle

tll

t3l

BP - 669

12)
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l0

.6 Solve the following equations.

(a) 1+logr(x+ 4) =21og, (3x - 4) t4l
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11

(b) 2logry-logr3=1 tsl
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t2

7 (a) Factorise (r-1)3-8 completely

(b) Hence show that (.r - 1)3 - 8 = 0 has only 1 solution

t3l

t3l
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13

8 v

,''= l0 3:
.1:-

P

(2,2)

The diagram shows part ofthe cwve y=rc-! and two parallel lines OR and PQ. The

equafion of OR is y = x and the line intersects the curve at point R(2,2) . PQ is the

tangent to the cuwe at point Q.

(a) Find the coordinates of Q and of P.

x

t5l
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(b) Find the area ofthe shaded region OPQR. tsl

BP-674
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9

15

Y

5m

12m
Z

WX

In the diagram WX(Z is a qtadilateral with XY=12m,YZ=5m and IWXY=0

(a) Show that the perimeter, P crm, of WXYZ is 17 sit4 +7 cos9 +17 . t4l

(b) Express P in the form Rsin(d+a)+&, where.R>0, f >0 and 0o<a<90o. t3l
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16

G) Find the maximum value ofP and the corresponding vahte of 0 . t2)
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10 A cylindrical pipe of surface area S m2 has a circumference or (o * 4) - *o length

17

of x m. Corresponding values of x and ,S are shown in the table below.

x 0.5 1.0 1.5 2.0

,s 23 t9 2T 24.5

(a) Draw a straight line graph of Sx against x2. t2l

I

I

l

I

a

:
I

I

I
!
a

i
I

I

t
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18

t

I

.i

it
I

i
:

1

;

)

I

I
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t9

(b) Use the graph to estimate
(i) the value of each ofthe constants a and D,

(c) By drawing a suitable straight line, find the length ofthe pipe when its surface

_( 3\
area rs 5l, + -.] cm'.

t4l

t3l

t3l

(ii) the surface area ofthe pipe with a length of 0.8 m.

END OF PAPER
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2

Malhematical Fomulae

1, ALGEBRA

Quadratic Equation

For the equation axz +bx+c =0

Binomial Expansion

Identities

Formulae for L ABC

where z is a positive i"t"c* *d (;) _n(n-t) (n-r+1)

-b+ 4ac

2a

nl
;G-4

bz

.(:),(a+t).=s..(i),- u.(i)x, u, . '-' b' + ...+ b' ,

rl

2. TRIGONOMETRY

sin'l+cos'l=1
sec'A=1+tar,'A

cosec2A=1+cot2A

sin (l t f ) = sin I cos-B + cos lsin B
cos(l + B) = s65l cosB + sin I sin B

tuo( l.+n\= wA!tu8
I + tan .,4 tan B

silr2A = 2sin Acos A

cos2A = cos2 A - sin' A = 2cos' A -l =l - 2sn2 A

,,n2A= 2t^!
1-t^n'A

abc
sinl sinB sin C

a2= b'+ c'-2bc cos A

a,=LbcsnA,'



1 Triangle IBC is such that the length of side LB it (f + :Jz 
) ",u -gle IBC is 45' and its

area is (l + +Ji)cm'z . Find, without using a calculator, the exact length of BC in cm.

Leave your answer in the form of (a + bJi) ,where a and b are integers,

A

3

A1

BP - 683

t4l

(r*:Jz)

7 +ali=

7 +4Ji=

2J'
BC=

D

7+

l+ 2

C

l(.tfz){nc)sin4so Mt

f,f.ili){nc) []) ru..,"0',

r-3Ji
t-3.12

2
X M1

(r+Jz *ro),(r-:Jz)
-1'7

_ruJi-e++rc-qsJi
-17

-34J, -6s
-17

=(+*zJi)"
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t4l2 Given that 4' x62x+3 =24'z.', findthe value of 6'without using a calculator.

4x x62,+3 _ 242+,

22' xl2t+3 x32x+3 =gz+t x32+1

24,+3 x j2x+3 = 26+3, x32+t

32,+3 26+3,

32+.r 24'+3

t =z
3. x3t =2-. x23

3', 23

MI

M1

M1

AI

2-' 3

6',
8

3
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3 When a polynomial f(.r) is divided by (x + 1) and (x + 2) , the remainders are 3 and 5

respectively. Find the remainder when f(.r) is divided by (x + t)(x + 2)

f(r) = (:r + 1)(x + 2)Q@) + ax + b

f(-D = 3

3=-a+b..
t(-2)= s

5=-2a+b
(l) - (2) :

-2=a
b=1

M1

MI

.'. remainder = -2x+1. AI

0)

.(2)

MI

t4l
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tzl

t3l

4 Given that Ii rfrl o, = L'rt l dx = 6, find

1a; J',zrlxy ar+L'rt l *,

il zrt,l a, * J'r1,; a,

= z[1_]rr,r a..flr(r) d,]- i;r(,) dr

=2(6+6)-6
=18

M1

A1

(b) the value of ifor which Jl,1r1r)***1 a* =l

J-',1rtrl * *r1 a, = e

f,r6a,*['.ma*=s
ln'

6+

l+)'_,=,
4:{

2
t44l_l
L, ]L
z*-L=t

2

k=2

M1

=3 Ml

AI

9
2 I
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t3l

trtL-l

5
I

(a) Find the I term in the expansion of
x

2x
l0

z+-
x

/ro\
[,J

= rr0"l
[,./

l0 15360

x(
l0-r

) ( )T ^-ltx M1

MI

AI

2

20 -3r = -l

1

20-3tx

r =7

4=(
7

2 x
x

(,,.?\
( ,,/

0

(b) Hence, find the constant term in the expansion of (t + fr)

(1*3,)[,'*2)
0

15360
= (t)(o) + (rr)

= 46080

MI

AI

x
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t3l

6 A spherical balloon expands at a constant rate of 8 cm3/s. The balloon is initially empty.

(a) Find the rate of increase of its radius when the radius is 2-5 cm, leaving your answer in

terms of n .

[The volume of a sphere of radius ,is ln' .1
J

{=4n' Ml
dr
dr dr dV
-=-x-&dYdt

=--1 .x8 Ml
an(2.s)"

= 8 
"ro/. Al

25n

OR
dV dV dr

-=-x-&dr&
S = 4r(2 s)' ,* M1

(b) When the radius is beyond 5 cm, besides the expansion, air begins to leak out from the

balloon at a rate of 2 cm3/s. Find the rate of change of the radius when it is 8 cm. t2l

dr dr dY
dt dV d,

1

= ----------= x 6
an(8)"

t
= 

- 

CIIlii S

l28r

uyfor {=e1

dV dV dr

dt dr d,

6 = 4n(8)'r 9
dt

OR

AI

Accept 0.00746 m (3 s.f)
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t3l

t3l

7 Given that ,ir, = i and x is obtuse, find the exact value of the following.
13

(a) sec(-x)

(sec -x

cos

MI

MI

AI

) ( )-xcos

I
5

l3

-12

cos -r

13

t2

x

O) cosf

12
COS, = --

13

12 ^ .x--=zcos---132
,L=l
226

1 MI

MI

*JN
cos- = 

-226 acce't 
f,26

or -*0,, A1
1
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IO

The number of ants, N, in a colony after t days can be modelled by N =l200e,, where a

is a constant. There are 10 000 ants after 6 days.

(a) Find the initial number of ants in the colony.

N :1200e'(o) :1200 Bl

(b) How many ants are there after 15 days? Give your answer correct to 2 significant

figures.

10000 =1200e6" Ml

euo
10000

1200

10000
$4: |11-

1200

a = 0.353377

N = I 200e(0.3s3377)(1s)

= 240000

(c) Sketchthegraphof N=1200e"' forthefirst 15 days.

BP - 690

tll

t3l

MI

AI

t2)

15,

I
T

*
l
I
I
I
I
I
T

1200

B1 - for the shape of the Saph

B1 - for the y-intercept at 1200 and the point at I = 15 days.
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1l

(a) Find the range ofvalues ofrz for which the fi.rnction y=x2 -4rnx+3-n is always

positive for all real values of.r.

6z - 4as = (4n)' - t1r11t - *1 ut
=16m2 + 4m-12

l6m2 +4m-12<0 Ml
4m2 + m-3 <0

(am4)(m+r)<0
.3

-l <m <-
4

.'.12p2 +24p+16>0

.'. will intersect.

BP- 691

t3l

A1

@) Show that the line y = 4a a p ioLrsects the curve y= px2 -2p-6for all real values of

.r, where p is positive. [a]

px'-2p-6=4x+ p Ml
px'-4x-3p-6=0
b' -qac =(4)' -+(p)(-tp-e) Mt

=12p2 +24p+16

Method I
For l2p2 +24p+16, Method 2

u' - 4o" = (zt)' - 4(12X1 6)

b' -qac =12(p' +2p)+16

=r2(p +t)' -12(r)' +16

=12(p+1)'z+a Ml
min y3fu6 =d>0, :. b2 - 4ac > 0

.'. will intersect, Al

= -192 <0 MI

AL



t2
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t1l

t3l

10 (a) State the principal value of t*-'(-.6) in degrees.

(b) The diagram shows a sketch of the graph y = acos++ c, where a, b and c ue
b

integers. Find the values of a, b and c.

x
y = acos-+c

-600 BI

a:4,b=2,c=l B3

x
It

,
-n3tu

2

-2n n

2

n 3rc

2

.!.1T,
I



l3

(c) Given that /=8coszx-2sin2x, express y in the form of pcos2x+4, stating the

value of each ofthe integers p and q. Explain whyy will never reach 10.

, = 8cos'x - 2sin2 x

= S cos'x- 2(l-cos'x) Ml

= lOcos'?x - 2

= 5(2cos'.r-1+1)-z

= 5(cos 2x + 1)- 2 Ml

=5cos2x+3
p=5,q=3 Al

MaxvalueofT=5 + 3 = 8<10 ^81

BP - 693

t4l



l4

11 The diagram below shows a circle with points A, B, C ar,d D at its circumference where XI
is a tangent to the circle at point l. P and Q are the midpoints of BC and lC respectively.

BQD is a straight line and, ZQCD = ZQCP.

D

X

(a) Prove that lBAY -- ZQCD

B

YA

BP - 694

t2)

t4l

ZBAY = ZQCP (angles in alternate segments or tangent chord thm)

ZQCP-- ZQCD ($rer)
.'.IBAY -- ZQCD (shown) Al

(b) (i) Show that LQCP rs similar to ADCQ.

kt LQCP and LDCQ,

ZQCP=ZDCQ ($,ten)

QP I /AB (Mi@oint Thm) Ml
ICQP = ICAB (corresponding angles) Ml
ICAB = ICDQ (angles in same segrnent) Ml
.'. zcQP=tcDQ
:. LOCP ar'd LDCQ and similar.(ll test) l1

M1

I
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12)

t4l

(b) (ii) Showthat 2QCxDQ= 1ivPg.
From (bi),

QC_ 8P MIDC DQ

QCxDQ=QPxDC

gc x og =! nx DC (Midpt Thm)
2

.'.2QCxDQ= ABxDC A1

12 It is given that y =2*' 
*3 

, * * o.
x

(a) Provethat O#.r*=r.

y =2*' 
*3 

=2**3*-'
x

9=2-3x' Ml
dx

9--u*-' Mt
dx"

o#..*=,,(:).,(,+)
=9*zr-!xx
=:- +2x

x
2x2 +3

x

MI Accept e-c-f

A1



l6

(b) Find, in exact values, the x-coordinates of the turning points ofy.

BP - 696

t2)

t2)

d, _O
dr

12-+=0
x'

M1

J
x' )

=*.E on rG122x AI

(c) Determine the nature of each of the tuming points.

-J6l.or; = 
-2'

-Grorx=--1,

S,0,...t. Bt

Q.s,.'..*. Br

Accept e.c.f (full marks awarded if :
values were r*rong in previous parts.
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13 Solutions to this question by accurate drawing will not be accepted.

The parallelogram ABCD is such that the points A and, C are (3,-Z)and (1, 8)

respectively. The line BD is parallel to the hne 2x +3y = 4 and is perpendicular to AB.

v

C (1,8)

x

A (1,-z)
(a) Show that the equation of BD is 2x+3y =l]

2
BIf,no

BP - 697

t4l

3

Midpoint of BD=(2,3) Ml
2

v =--x+c,3

t=-21t2)*"

13

Ml or
y-3 

=_?x-2 3

v-

3

213v---x+-'33
2x+3Y = 13 (shown) AI



(b) Calculate the coordinates ofB,

Find the equation of ,43,

3**--i
Jv=-x+c'2

1a_-
2

(l)+ c

13

2

3 13
'22

l8

OR
y+2 

=1

B1

BP- 698

t4l

t2l

x-3 2

v ... 0)

v .........(2)

2 t3 3 13

3 32 2

4x+26--9x-39
l3x = 65

x=5
B(5,1)

(c) Calculate the coordinates ofD-

A1 OR 2y=3x-73

M1 Accept e.c.f (ifprevious eqn ofAB is *rong.

AI

213
JJ

313
1'l

rntDbe (x,y).

a',)=(++)
...D(-1,5).

MI

A1

I
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14 A particle starts from rest at a fixed point O and moves in a straight line such that its

velocity v ms-l is given by u = lt -li ,where , is the time in seconds after leaving O,'2
Calculate

(a) the velocity of the particle when its acceleration is zero,

o=9=4-3,
dt

4-3t --0
4t=-s
J

MI

MI

AI

BP - 699

t3l

t2l

,=4r1)-1r1)'=!r.t3, 2t3l 3

(b) the time when the particle is instantaneously at rest again,

t=0s(rei) or 4- 0

4t -1t' =o
2

M1

t

J

2

8
-s
J

A1 Must rej t = 0 or show evidence like #
symbol to show this is the fmal answer.
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tsl(c) the total distance travelled by the particle when it retums to O.

vdti
=lqt-lt *J2

=2t'-!tt +c
2

,=,(i)'-1(

M1

ORt'

E

,=rl; +t-1i dt
z

Ml(for 2)

Ml(for integrating)

A1

,=0,s=0,c=0

2t' -

M1

AI

' 128
Accept e.c.f

M1

Accept 9.48 m (3 s.f)

=212,' -!,'l'L 2t. M1

M1
J

=z(l!!-o
[27

2

8t=-.
J

8)_t
3) 27

_256
27

Total distance = 
256 

m
27

Total distance = 
128 

x2-256 m oR 911m ,4127 27 27

END OF PAPER
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2

Mathematical Formulae

1. ALGEBRA

Quadratic Equation

Forthe equation axz +bx+c=0,

Identities

Formulae for LABC

-b+ b' - 4ac
1^

2. TRIGONOMETRY

sinz A+ cos2 A:l
s*' A=l+tan' A

cosec 2 A:7 + cot2 A

sin(l t B) = sinlcosBtcoslsinB

cos(l t B) : so5 lcosB I sinlsin.B

tao(A*. B\ = 
tMAttuB
1+ tan Atan B

sim2A = 2s;m Acos A

cns2A = cnsz A-sit2 A=2cosz A-l=l-2sin'A
2tnAt^n2A=-

1,- lfiaz A

a -b _c
sinl sinB sinC

a2 =b2 +c2 -2bccos A
,|

L=:bcsinA
2

x

Binomial expansion

(a+b)' = d'.(1),-',.(l o''u' - .(i)a"u + +b^,

where n is a positive integer and ['] =,,'' ., = 
n(n -l)"'(!t - r +l)

[r/ rl(n-r)l rl
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J

I It is given that f(x) = Zs'(tir, -..trr.
(a) Show that f '(r)=4s'5inr.

f(x) = Zs'1tin,*.ot r,
f(x) = )s' (sit * -cos r)+ 2e'(cos.r + sin x)

= 2e' L(sn x - cos x) + (cos x + sin x)]

=ze'(2sinx)

4e' sir, x (shown)-------- Al

@) Hence evaluate J"e'sinx dx.

J+' ,in, d.r=2e'(sin.r -cosx)+ c------------ Ml

4[ e' sin x dx=2e'(sin x - cos x)+ c

Je' sinx d.r=|e' (sin: -cos.r) + c-..-_--_---- Ml

J"e'sinxdx= l;

MI

MI

t4l

t4l

I

,

li,,
lt,,
t-
-e" +2

sln J - cos.r ------------------- M I)

slnz-cosz eo (sin 0 - cos 0)

A1

)
1

2
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1 (a) Prove that sin3x = 3sin.x-4sin3 x.
LHS = sin 3x

=sin (2x + :r) ------------------- M1

= sin 2x cos.x + cos 2x sin x

= 2sin xcos rcos x + (

t3l

t4l

l-2sin2.r sinx ---------- M I

=2 sin xcos2x + sin x - 2sin3 .r

= 2 sin x(l- sin' x)+ sin x - 2sin3

= 2sinx- 2sinr x-sinx -2sinr x

= 3sin.x-4sin3 x

=RHS A1

(b) Hence solve the equation 6sinx-8sin3 x =l for 0'< x < 120".

6sinx-8sinr.r=l
2(3sin.r - 4sin3 x) = I

2sin3x=1_--.----_--Ml
1

sm Jr: -7
a=30 -------..--M1

3x=30,180-30
3x = 30,150

x = 10o,50o

M1

)

M1

A1
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5

3 (a) Show that *t *3*z -d= (x+1)(x-l)(x'z +4) .

LHS:.ra +3xz -4
=(x',t)(x'+n) Mi

= (x + 1)(* - r)(x' + a)

(b) Hence express fff1i, v*tal fractions.

3x2 +7

AI

12)

t6l

(,*D(,-rXl *+)
A B Cx+ D

- (x+l) ' (x-t) (x'+a)
M1

m wherr l
l9--8+24+6c+l
c-0

AI

3x2 +7 -1 I

G;rG-r)E;I = (,*D 
*(,-D*

l1

3 x2 + 7 = A (x - 1)(x' + a) + n (x +1) (x'z + +) + (cx + o)(x + t ) (x - t)

subx=l
l0=r00)
B=l--Ml

subr=-l
l0 = -l0l
l=-1--_-----_-Ml

sub.r = 0

7 =44+48 - D
7 =4+4-D
D= M1

compare coeffof x3,

0--A+B+C
0=-1+l+C
c= MI

I

@4
I

(;';)--
+

(x-1) (x+1)
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4 A curve y, is such that ff =rt and the point P(0,-3)lies on the curve. The gradient

of the cuwe at P is 5-

(a) Determine if the cuwe passes through point Q(3,21)

d' y :,t,
dx2

I =x' + c ----.---------- Ml
d,

* = 0.9=s ------------ Ml'dx
C=5

dv--1=x- + 5
d.r

1. _v=-.r-+).r+
J

x=0,y=1
D =-3

1.v=-x'+5x-J'3

tsl

MI

whenx=3 M1

y=9+15-3

Y =21
the curve passes thro.gh the point (3,21) 

----- 
Al
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(b) Explain why the curve has no tuming point.

dv--1=;- + 5
dx

for tumine ooint. I = 0-
d-r

x2 +5 =0
-r- = -5

"duor as .r" > 0, ia M1

,io"" I can never be zero-
dx

.'. the cuwe has no turning point. -------------- Al

l2l

t2)

,=.,fs-------ut
no Solution, therefore no hrming point ------------- Al

(c) Determine whether the cuwe is an increasing or decreasing function.

dy
=^ +5

d,
x'>o

12aJyQ------[l
Therefore the curve is an increasing flrnction for all value ofr-__-_. Al
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5 The points A(-2,1),8(1,4) and C(3,1)lies on a circle.

(a) Show that the cenfie of the circl.,r f 1,-1)\2'2)
t6l

A(-2,1),8(3,-4)
4-1m,-=-

t - \-L)
1 MI

1

=0
(. 3)=[,'-,J

-2+3 1+ (-4)
2

intmidpo
2

1 3\___tr' r I

Y=ma+c
31
11

l=x-

B(3,4),c(3,1)
4-1m-^=-
J_J

----------------Ml

M1

M1

1

undefire___________ Ml

)-RCm

midpoint

Y =mx+c

_:=0+c
1

J
')

J
v

2

Y=x-2
3

'2
Ix=-
2

Therefore cenfre of circle isfl -1) -----------.Al12' 2)
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(b) Explain why lB is the diameter of the circle.

Midpoint of lB is the center of the circle
Or student show that

frtc\frtc = -l *--*--81

(c) Find the equation ofthe circle.

t1l

t3l

tzl

,'=(v|l' *(
\2)\

3\':* 
2)-4 ----------**------ M1

M1

25 25

44
25

1x--
2

1 / l\'
I v+- I)l+

2

25
=--.-.-----Al

2

(d) Show that point D(2,2) lies outside the circle.

(1
+l 2+a(2Distance ofD Aom centrg = 2- I -----------*--*-M1

te 4e-\la' 
+

= E, E-*""r€ point D lies out side the A1
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6 Solve the following equations.

(a) 3+logr(x + 4) --21ogr(3x-4).

3 +logr(x + 4) = 2logr(3x - 4)

logr(3x - 4)2 - log, (x + 4) = 3

AI

t4l

tsl

ton" 
(3, - 4)' 

= 3-" (x+4)
M1

(3x - 412 ^l MI
(x+4)

(3x-4)'1=911aa41

9xz -24x +16 =8x +32

9xz -32x-16 =

(.r-+)(ex++)= 0

M1

x=4
A

o1y=_U tRej)

(b) 2logry-1ogr3=1.

2log, y -1ogr3 =1

2lon. r- 10813 
=1

log] .y

let ir = log3 .y

z*-L=t
x

Zxz -1= x

2x2 - x-l=O
(2.r + 1)(r-l) = 0

1

2
_llog.,y=---).

I

or x=l

logry=1

MI

MI

M1

ol

or

Mi

J1
t=3 A1v



BP-711

1l

7 (") Factorise (x-1)3 -8 completely.

(;r-r)' -s = [(x-l)-2][(,-l)'+ z(x-\+ +) MI

t3l

t3l

(x - | - 2)(x'z - 2x + 1 + 2x - 2 + 4) 
---------- 

M I

(x-3)(x'+3) AI

(b) Hence show that (.x-1)3 -8 = 0 has only I solution.

(x-l)'-s=o
(.r-r)(*'+:)=o M1

x'z+3=0 or x-3 =0
t -aac=o'-a1)G\ or x=3

= *12 < 0 (no solution)

.'. (x -t)' -A = O has only I solution x = 3

MI

A1
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t2

8 v

f=.r

.r. = l0- ,

x

P

(2,2)

The diagram shows part of the curve y = t o - { and two parallel lines OR and PQ. The
x

equation of OR is y = xl6 ,6. line intersects the curve at point R(2,2) . PQ is the

tangent to the curve at point p.

(a) Find the coordinates of Q and ofP,

y=rc-3

! =10-32x4

9=64*-' 
----.---_----Ml

tsl

d.r

64xa =l MI
x=4
Y=8

Q(4,8\

Y=mx+c
MI

A1

A1

8=4+c
c=4

P(0,4)
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l3

(b) Find the area of the shaded region OPpX.

Area oftrapezium :1to * sl r,2'

isl

1,,' M1

Area of triangle=

Area under the curve=

1

,
2

t:

=[,rt*1.?]

=48-36

x2x2

M1

l0 -32x 'z

=ltox+zzx')o

dt

-- 12 - -- - - - ------------------------M 1

Area ofshaded region OPQR =24 -2-12
AI= 10 units'z
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9

Y

5m

12m
Z

In the diagram WXYZ is a quadrilateral with XY=l2m,YZ=5m and ZWXY=0.

XW
A

(a) Show that the perimeter, P crn, of WXYZ is l7 sn9 +7 cos4 +17

sine ={ cosg=M s,,.e=Y *re=BY12 1255
AY =12sin0 AX =12cos0 BZ =5sitt4 BY=5cos4

P=12cosd+5sin 0 +12sin0 -5cos0 +12+

= 17sin9+7cos d+17 (Shown)

NN

Ml for any pair

MI
1

(b) Express P in the form Rsin(0+a)+k, where R>0, f >0 and 0"<a<90o. t3l

17 sin 0 +7 cos 0 = R sin(d + a)

R= 172 +72

=.638 1

a =tari L
t7

a =22.3801"
P =17 sin 0 +7 cos4 +17

=r3Jisin(o+22.4)+r7
OR

=18.4sn(O +22.4) +17

1

1
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(c) Find the maximum value ofP and the corresponding value of d
maxP=1838+17

=35.38477

= 35.4*--_--8l
sin(d+ 22.3801") = 1

0 =90-22.380r
=67.6199

= 67'6{1dP)-------s1

l2l



BP-716

16

10 A cylindrical pipe of surface area Sm2 has a circumference of (".3)mand length

of x m. Corresponding values of x and S are shown in the table below

x 0.5 1.0 1.5 2.0

s 23 t9 2l 24.5

(a) Draw a straight line graph of ,Sx against x2

1
x* n?{ 1.0 2.25 4"0

.ik 11"5 19.0 31.5 49.4

tzl

,i
I

S.r

:.50
:

I

I
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(b) Use the graph to estimate
(i) the value of each ofthe constants a and D,

c--9---*----------------M1
39 -9m=-
3-0

=l M1

t4l

t3l

t3l

r=[,*4)'
\ r./

-bJ = ax+-
x

Sx= ax2 + b----------------Ml
a=I0

(ii) the surface area of the pipe with a length of 0,8 m.

x2 = 0.64-_---_-Ml
from the graph,

sr = 15.5--------M1
^ 15.5

0.8

=19.375

=D.4m2 $

(c) By drawing a suitable shaight line, find the length of the pipe when its surface
.-( 3\

area ls 5lr + -.J cm',.

S=5

Sx=5x'?+l

J

1

From the graph,

x2 =1.2----------M1
x=Jtz

= 1.095

= 1.10

the length is 1.10 cm._--.-_ A1

END OF PAPER


