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Quadratic Equation

For the equation m2 + bx + c =0 ,

Mathematical Formulae

1. ALGEBRA

-b! b2 - 4ac

2a

Binomial expansion

(a+b)'=

Identities

Formulae for lABC

2. TRIGONOMETRY

sinz A+ cos2 A=l
s*2 a=l + tzt' A

cosec2 A=1+ cot2 A

sin(l t -B) = sin ,4 cos B + cos,4 sin B

cos(l + l) = s6s lcos-B l sin lsin B

t A+ B\- t^nAltanB
l+ ln Atan B

sin2A = 2sin Acos A

cos2A = cosz A- srnz A=2cos' A-l=l-2sin2 A

wrzA= 2t^!
l-1ei\2 A

abc
sin I sin B sin C

n .(;)o,u.(i1o,r . .(i),.-, b, + + b.,

where n isapositiveinteger-o ['] = r 'f,,,,,, -n(n-l)"'\n-r+l).
[t,i (n-7|.7t rl

a2 =b' +c' -2bccosA

Areaof /: )tcsnd
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Answer all questions.

1 Asteelcylinderhasaradius (zJi-lJi) " .

Find the top cross-sectional area ofthe cylinder in the form

a and D are integers.

Solve the simultaneous equations.

2x+y=4

4' =256'

PartnerlnLeaming
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3 (D Express y=-21'z+8x-13inthe form of a(x. h)'z+k.

(ii) State the coordinates ofthe tuming point.

(iii) Hence, find the minimum rulre of --=i .

-2x' + 8x- 13

12)

lzl
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4 Given that [t .'-5 dr=u11. firrd th" value of n.J, x'-2x-15 t3
t4l

PartnerlnLeaming
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5 - xa +2x +l
Express j-if: in Partial fractions. t6l
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6 When the expres sion 3xl +px' + qx+8 is dividedby x' -3x +2 , the remainder is

2.r + 3 . Find the value ofp and of q .

PartnerlnLeaming
322

tsl

BP - 326



BP -327

7

6

5

4

(2tt,5)

The diagram shows part of the cw\te y = a cos bx + c. The y-intercept of the cuwe is I
and tle curve has a maximum point ar (2tr,5) .

J

2

I

0 x

(i) Find the equation of the curve. t4l

t2l

l*(ii) It is giventhat .x=-1 ir a solution ofthe equation acosbx+c=4.
J

Write down the next solution of acos bx + c = 4 .

PartnerlnLeaming
J25

I



BP- 328

8 It is given that f(x)=y5irrr.
(a) Find f '(.x) .

(b) Hence,

(i) show that f "(x) + f(x) = 2 cos;r .

(ii) find the value of jj x cos x dx

t2)

lz)

t3l
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9 The diagram shows a kite IBCD in which the coordinates ofl, C and D are (0, 3),
(-6, 9) and (-4, 0) respectively. AC and BD ittersect at point N.

c (-6,e)

(0,3)

D (-4,0) O x

(i) Find the equation of BD.

PartnerlnLeaming
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(ii) Find the coordinates ofB

(iii) Find the arca of kite ABCD.

L4)

PartnerlnLeaming
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10 (i) Provetheidentity'l cosax-7sina x=7 cos2x.

5

cosec2-r'

t3l

for 0< x<2n. t5l(ii) Hence, solve the equation Tcos ax-7sina

PartnerlnLeaming
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1 1 In the diagram, I B and AC arc tangents to the circle with centre O. M is the midpoint of

BC afiBC: DC.

D

C

(, Prove that LABM arld ACOM are simllar. t3l

(ii) Tim says that a circle can be &awn tbrough points -B,1, C and O.Is he correct?
Explain with clear workings. l2l

(iii) Prove that BD is parallel to lC. Lzl

tt

A
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t2 (i) Given that a = 3x and b = 3/ , express l"Ca* in terms of x and y. t3l

t4l(ii) Solve the equation 1og, x2 - 3log,4 =logo2xlogol6.

PartnerlnLearning
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13 A container in the shape ofa right circular cone has a height of 12 cm and radius 3 cm.

The container is initially filled to the brim with water at first. Due to a 1eak, the water

level is dropping at a constant rate of 6 cm3 s-1. The depth of water after, seconds is

h cm.

12 cm

hcm

(i) Show that the volume of water in the container, Z cm3, at time I seconds is given

t4l

(ii) Find the rate of change of the depth when the depth of water in the container is
'7 cm. t3l

(iii) Showing your workings clearly, state what happens to the rate of change ofthe
depth as t increases. tll

PartnerlnLeaming
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k

@14 The diagr"- shows part of the curve y= , where k is a constant. The line

4y --3x +2 intersects the curve at Line / is the equation of the normal to the

curveatx:3.
4t'=3x +2

Line /
k

" J4-x

x

(D Find the equation ofline / t4l

1

,0

v

s
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(ii) Find the coordinates of the intersection point S

(iii) Find the area ofthe shaded region.

END OF PAPER

lzl

tsl
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Q4 Q5 Q9 Ql0
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writing paper used

No of additional graph
paper used

READ THESE INSTRUCTIONS FIRST

Write your index number and name in the spaces at the top of this page.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.
Give non-exact numerical answers conect to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

The total number of marks for this paper is 90.
The number of marks is given in brackets [ ] at the end of each question or part question.

Question Q1 a2 Q3 Q6 Q7 Q8

Strand

Marks

PartnerlnLeaming
333

')

I

r'-
l

I

I

I I

I

I



BP- 338

Quadratic Equation

For the equation ax2 +bx+c=0,

Mathematical Formulae

1. ALGEBRA

-b+ b2 - 4ac

2a

Binomial expansion

(a+b)'=

Identities

Formulae for AABC

n .(|),,u r(i!n-r . .(i)a'-' b' + + b',

where n is a positive integ* -, [,
nl

(n - r)lrl

2. TRIGONOMETRY

sin2 ,{ + cos2 l=1
s*' A=l+r:m2 A

cnsecz A=1+ aol2 A

sin(l t B) = sin lcos8 t cos lsin.B
cos(l + l) = 6651cos B 4 sin lsin B

tan(A+ B\= taaAttfrB
l+raIIAtilB

stn 2A -- 2sin Acos A

cos2l = cos2 A-sit2 A=2cos' A-l=l-2sn' A

.-,.2A= 2t^!
l-hn2 A

ct b c

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

sinl sin8 sin C

a2 =b2 +c2 -ZbccosA
Area of A= lusa,l-2
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I

Answer all questions.

Solve the equation 3-2e' =e-' . t3l

PartnerlnLeaming
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,, The term containing the highest power ofx in the polynomial f (x) is 3x3. It is given
lhat x2 -2x+3is a quadratic factor off(x) and one ofthe roots of f (x) is 1.

(i) Find an expression for f(x) in descending powers ofr. l2l

(ii) Find the number of real roots of the equation f (x) = 0, justifuing your answer. [2]

(iii) Find the remainder when f (.r) is divided by 3.r - 2. t2l

PartnerlnLeaming
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3 A particle P is moving on ttre x-axis and its displacement from point O, s m, after /
seconds, is given by s=t'(2t-3)+At+B,whercA and B are constants.

(i) Find, in terms of r, the velocity of P, v mls, after , seconds. tl l

When I : 1.5, P is passing through O, and is moving in the negative x-direction with
speed 7.5 m/s.
(ii) Find the values ofl and8. t3l

(iii) Explain what the value ofB represents. tll

(iv) When P is instantaneously at rest, find the acceleration of P. t4l

PartnerlnLearning
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4 The diagram shows a plot of land PQRS formed by two triangles, triangle PpR and
triangle PXS. The lengths of PQ, PR and P,S are l0 m, 13 m and 12 m respectively.
Angle kPQ: 0 rad and, QP is perpendicular to SP.

10

(i) Show that the area of PQFS,A m2, is l=78cosd+65sind.

(ii) Express ,4 in the form Rcos(d-a) where R>0 and 0 <a <!.
2

PartnerlnLeaming
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p

t2s P

t3l

t3l
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(iv) Find the value of d when the area ofthe field is 90 m2.

t1l

t2)

PartnerlnLeaming
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(iii) John claims the area of PQRS can be 120 m2.

Do you agree? Explain your answer.
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5 (a) (i) Determine the set of values ofp for which the equation

x2 +2x+ p =3px-l has no real roots. t4l

t2l

(ii) Hence, state what can be deduced about the ctrve y =(x+l)' and the line

!:3x-1. Justiff your answer

PartnerlnLeaming
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(b) Show that for the curve y=hx|+tat+3k to meet the lirLe y=-11(1a3x)at two

distinct points, the condition that must apply to the constants h atd k is k < h or
k > 5h, giventhat h > 0. 14)

PartnerlnLearning
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6 (a) Find the term independent ofx in the expansion of , 1)
X --l3x')

l0

/ -\'(b) In the expansion ofl Z+i | ,wherer is a positive integer, the ratio of the
\ 4,/

coefficient of x to the coefEcient of x2 is 16 : 5.

(r) Show that the second term in the expansion is 2'-3 tfi.

t3l

PartnerlnLeaming
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(ii) Find the value ofn. t4l
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7 (a) A cuboid ofvolume Zcm3 has a square base ofsides x cm and a height of
(px + q) cm. Values of Zfor different values ofr have been collected.
Explain how a straight line graph can be drawn to represent the formula,
and state how the values ofp and q can be obtained from the line. t4l

O) A liquid in a container was left to cool. The difference between its temperature
and the room temperature at time , minutes was 7'C. The table shows some

recorded values of f and L

, mrn 5 10 l5 20 25

T"C 16.1 8.6 4.6 2.5 1.3

These figures can be modelled by the formula T = aebt , where a and D are

constants

Pa(nerlnLeaming
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(i) Draw a straight line graph to show that the model is reasonable t4l

(ii) Given that the room temperature is 28'C, what is the initial temperature of
the liquid? 121

(iiD Explain why the value of Icannot be zero tll

PartnerlnLeaming
345
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8 A curve has the eeuation y = vs2'.

(a) Find the coordinates of the stationary point.

PartnerlnLeaming
346

(b) By frnding -Q , 6gtsmins the nature of the stationary point.

t4l

t3l
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(c) Complete the table, leaving yow answer in standard form.

x 0 1 -5 -10

v

(d) Using your answers in (a)-(c), sketch the graph y = 7s2' , x < O.

tll

tll

v

Pa(nerlnLearning
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9 The circle, C, , intersects the y-axis at 3 and / = 1 is a tangent to the circle at (4, 1) .

(D Show that the coordinates ofthe centre of q is (4,6). t3l

(ii) Find the equation of circle, C,. tzl

PartnerlnLearning
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Another circle, C, has equation x2+y2+8x-l?y+27--0.
(iii) Find the radius and the coordinates of the centre of C, .

(iv) Explain the relationship between C, and Cr.

(v) The point (p, 6) lies within only one of the circles.

Find the range of values ofp.

PartnerlnLeaming
349
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10 (a) The graph shows part of the graph y = .rr + 1 , where ,4 is the minimum point. The
x

line cuts the curve at points I and B(1, 2).

B (1,2)

Find the area bounded by the line l-B and the curve. t10l

v

A

x

PartnerlnLeaming
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(b) Kandy is asked to find the shaded area as shown in the diagram.

The curve y = x3 - 2x2 - x +2 cttts the x-axis at I and 2.

Kandy inconectly claims that

Area of region = ff x3 -2x2 - x +2 dx * 2.67vits .

(r) Explain what 2.67 units represents in this context.

0

tll

(ii) Without finding the exact value, describe how Kandy should find the correct
area ofthe region. tl]

- End of Paper -
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2023 4Exp AMatl Paper I Marki-ng Scheme

o Process
I

AO1
Avea

=,(z.E -tJi)'
= r(tz-rzJa +w)

= u(to-tz.t-a)

2
AOI

y -- 4 - 2x............,(l)

4" =256*

{' = 4t'

y'1 = 4x.........(2)

sar. (1) int o (2)

(n-zx1'=4*
l6-l6x+ 4x2 -4r=0
4x2 -20sc+16 = 0

x2 -5x+ 4=0

(;r- t)(r- a) = o

x=lorr=4
Y=2q !=4
x=l,t=2
x=4,!=-4

30)
AOl

y = -2x'? +8x -13
- -2(x' - 4*)-t3

= -zlt' - ax + {-z)' - (z)' )

=-zl?-z)'-a)-n
-13

--2?-2 2

5

3(ri) /, {t
3(iiD
AO2 Minimum value

44
-55

PartnerlnLeaming
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2023 4Exp Atr{ath Paper I Marking Scheme

.x

J;

f
r

-2x-
x*5

(x-s)(*+ 3)

??
dx =ln -"

l3

I

-&-.,r+ 3

11
ln --

13

[rn1r+3)]'=hI

lniS+ 3)-1n(r?+3) =h=
13

t, 11 =hIn+3 13

It 33

n*3 13

143= 33n+99

33,n= M

n= -!3

401

,"""Y
ai)

AO2
'xa +2x+l l+2x-2x2

?I-

x(x'+2)+2x

Let
l+ 2x2 A Bx+C

i*@ *21x2 +2

When x= A,

I + 2(0)- 2(o)'? =71s +2)+ 0(B:r+c)

l=24

A=L
2

Whenx=1,

t +z(r)-z(l)'? =x(r)+ l(B +c)

r=lill* B+c
t2J

I +c = - ;.,....,.,.,,...,.(r)

PartnerlnLeaming
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+
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2023 4E4 AMath Paper 1 Marking Scheme

Wenx=2,
t.

t + a_ z(z\" = :(61 +z(28 + C).,z.,
5-8=3+ 48 +2C

48+2C =-6
28 + C = -3...............(2)
(2) -(l) :

5B=-1
2

C=2
xa +Lx+l I 4-5x

t3 +2x ' 2r' z{x'1+Z\

6
AO2

3x3 + p1 +qx+B=(t -zx+zJQ(:r)+(::+2)
3t3 + pxz + q +8 = (x - z)(x -t)2(x)+(3.r + 2)

When x --1,

:(t)3 + p (t)r +a(l)+s= 2(l)+ 3

3+ p+ q+8=5
p + q = a..............(r)
When x = 2,

t(z)3 + p(z)'? +q(z)+z=z(z)+z
24+4P+U+8=7
4 p + 2q -- -2 5................(2)
(2) -(l) :

2p =-13
l3P---T
_13 Ia=-o+-=-'22

7l
AO1

4n

Period 4n

b

I
b

2
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2023 4Exp AMath Paper I Marking Scheme

Equation: "1,: -2cos 1..+:
2

-31+5
L_ )
a=-2

7ii
A02

x

(:,r,5)

2n
3

-4n2r1n=')q--=-33
Bysymmety of graptr,
next solution ofgraph

=zo*Z'fi
3

=y
3

Alternative solution:

-2cosfx+3=4
2

_1
2

Iltr
-Jt= If -- -f +-2 3' 3

4n 8n
3-3
8n

Ans. _
3

-l'

1
COS-J =

2

lr
fi,=:-

3

6

5

4

3

1

8a
AO1
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2023 4F;ry AMath Paper I Marking Scheme

f'(r) = -xcosx+sinr

8bi
AO1

Show 0rat f'(x) + f(x) = 2 cosx .

f"(x) = -xsinx+ cos.r+ cos.,r

f"(x)+f(.r)=2cos"r

Sbii
AO2

lr3.r cos* + sin;r dr = [r sinx]l

lrircos:r dx

= 3sin3- lo3sinx dr

=:sinl+[cosx]l

= 3sin3+ cos3-1

= -1.57

9i
AO2

o_?
JJm,^=-=-I'u -6 -0

mr"xmrr= -L
frao=I

! = x+ c, sub (- 4,0)

c=4
Eqnation of BD: y = x+ 4

9it
AO,

Equation ofAC: y=-x+3
x+ 4= -x+3

2x= -l
l7x= --^y =-2'" 2

xr-1.1)I 2'2)
Nis the midpoint of BD.
Letcoordinates of B be (ay)

PartnerlnLearning
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(-4+x o+v\ ( t 7)
I z ' z ]-[ 2'z)

-4+t 1

2
.=--

n

x=3
0+l _ 7
22

.'_?
J- t

.'.Coordinates ofB i (3" 7)

9iii
AO,

Areaofkite ABCD:2x Areaof LACD

: z* !lo
213

-6 -4
90 I

= [(-1 2) - (-36 - l8)]

= 42 units2

Or

Areaofkite **=+l\', : : :l

=(27-12)-(-36-42+9)=
- 42 urits2

10(D
AO3

Tcos a-r-7sina *
= 7(cos o*-sino *)

= 7(cos 2*+sin'r)(cos 'r-sin'*)
= 7(eos 2x-sin'r)

=7 oosZx
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0r)
AO2

5/cos'.x- /sln J=-
cos ec2t

5
ICOSZx=-

cos ec2x
7 cos7x aosecZt = 5

cos 2*
7 5

sin 2:r
,7

txt2x = !
5

basic angle = 0.9505

2x =0.95A5,r +0.9505,2n +0.9505,3rt + 0.9505

x -- 0.47 5, 4.09,7 .23,10. 4

lli
AO2

1-AMB = ZCMO = 90o (vertically opposite angles)

Let ZABM = lACtuI = f (tanfrom efipQ

IOCA= 9Aa (tan I rad)

ZocM =(eo_x)"

lBAlti =(180-90-x)" (l surn ofA)

:(ro-r)'
:Z@M

.'. LABM and ACOM we sirr,ilar. (AA)

11ii
AO3 f-n* 

IAU and ACOMaresimilar,

IBAM = IOCM
ZABM = /COM

.'. Yes he is correct because by the property of angles in the

same segmenL a circle can be drawn tlrough porrfrs 3,.4, C and

o
l1iii
AO3

IBCA= IBDC (alt seg thrn)

ICBD = LBDC ftase I of isos A)
:IBCA

B alternate BD is toAC.
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12(r)

4,AD
loge

8l

--ta=3
x=log3a

b =*l
y--Lo%b

= log3 a4 + log3 & - 1og3 81

=41og3a+log3 b-Iog3a

=4x+y-4

Sublogrx- y

zy-9=1
v

2y2 - y-6=0

^3v=zol1 v=--
2

Iogrx = 2

*=2x :4

los- 12 -3f Egt1l - los, 2 * los, 16
ut 

[log, x] logr4 logr4

1og, -31og,4=logo2x1ogol6

1og, x
3

2

*=z-l*f
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13(r)
AO2

13(ri)
AOl

13(ili)
AO3

r l2-h
312

12-h
4

(12-h\
ttIa.]

2

1

v =!,p1'1r21-)r" (12-h)

=zan . Ln
3

(12- h
(12- h)

=zar -Lr
48

i6

(t2-h)3
I

v =zar -!r(t2-h)'

1t D-h)'1
l6

dh dh dv
-=-x-dt dl/ dt

_ 16 ,^
nltz-h)? "

96

r$z-n)'
dhl e6

a7,-,- o1o.7
= 1.22 cm s-r

since { - 96 -. as 4!qgs2is@ hence
dt n(12-h)'
,&(12 [)' incrqaseq.so A decreases .l the I3114[g@Hf

dt
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r4(i)
AOl

=1n
L

I
sradient of/ = -l +1"2

--2
It x:3, y =l
Eqnationofline /:

y-l A

x-3
y-r=-z(x-t)

=*2t+6

ayl

d*|,=, 3

2(4-3)1

-2x+7

*=-it--,;-i1-r1

rk
---2 ,lq-o
k=l

Eqn ofcurve: y =
I

Jq-x

1

3

2(4- x),

I

14(iiij
AO2

point of intersection of 2 lines: (rf ,ri)

=3x+2-l-'

Llx=26

n=2!ll
1y=21-- ll
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Areaunder 4y=3x+2 from-r=0to *=Z!
l1

l f r , " 
3 )f-r\r-,1rr[ , a)

'fi)

--3 
67 

or 3.??685
242

fueannder line / from * = r+to x = 3

=l(,*21)(r- z1)2[ lU\ rr)

=1 
5 

o11.041322
tzt

Area under curve

=E#**
= IJ(o- 4-i a*

t ,l'
-l (+-,)' 

I

LF],
l- rl3

= 
[-21+ 

-,); 
],

-1

Area of shaded regron :39-*t*-z
242 tzl

=zL or2.32
22

PartnerlnLearning
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Process

3-2e'=e-'

3-2e* =L
e'

3e'-2e2'=l
2e2' -3e'+ 1= o

LetY = s'

2y2 _3y+l=0

(2y-l)iy- t) = o

I
e' =j- otr g'= l

2

=1r! orx =lnl'2

1
Y=- Of Y=l-2

x

a
t

AOI

/(*) = o

.r2 - 2.r +'3 = 0

bx - 4ac= (-2)' - 4(tX3) = -8 < o

Since x2 -2x+3has no real roots, f (x) has onlylreal root,x=l

2(r)
AO2

f(x) = 3(r- I

= 3ir3 - 6x2 +9x-3*2 + 6x-9

= 3,x3 - 9x2 + 15x'9

.r /.r \3
f(;)=r[;J -' -15(3)-'

=!--a*lI
= -]1

3(i)
AOl

s=t2{2t-3)+At+B
F s=2t3 -3t? +At+ B

PartnerlnLearning
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2(ii)
AO2

2(iiD
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v = 6tz -6t -12
v=0,

(r- z)(r+t)= o

t=Z
a=l2t-6
a=L8mlsz

4t
Area of APRC =1<ro)(I3)sind2'

= 65sin0

IRPS =L- 0
2

Area ofARP.S = !
2

1rO2

4ii
AOI

z\sin( L-o\
' 17 l

\e ./

=.,a,n(i_r)

3Xl(1

4iii

= 78cosd
Area ofPpRS,A ='/8 cos 0 + 65 sind (shown)

A=78cos0 + 65sind
p=rt7g'a6Y

=./iolog
= 101.533

_, 65ac-tafir'-
78

=0.69473
,4 = 102cos (6- 0.695) or

,q=rltalog cos (9- 0.695) or

A=B,ld.cos (d-0.69,

Marimum,4 = 13./Ot or 101.533 < IZA ,hence I disagree with

PartnerlnLeaming

t =L.5

-7 .5 = 6(1.s)' - 6(r.s) + A

A=-12
0 = 1.52(2x I 5-3)- 12(1.5) + B

B=18

3(ii)
AO2

3(iii)
AO3
3(ro
AO2

AO3

366

P started moving 18m to the right of O.

I

I
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4iv
Aol

1316l cos (0 -CI.69473) = 90

cos (g - 0.69 47 3) = 0. 8864

A. = A. 48i,126 + 0.69 4:7 3

0 =1.176

= 1.18

5(ai)
AO1

x2 +7x+ p=3w-l
xz +(2-3p)r+(p+l)=o
For rn real rools,

b2 -4ae<A

(z-tp)' -+(r)(p+r)< o

4-l2p+9p3 -4(r+t)< O

9p2 -L6p<a
r{op-rc)<a
^16'q

5(aii)
AO3

t2 +2x+l = 3x-1
By comparirg with (i), p:l
When p=l, it is within the set of values for which the curve has no
real roots. Flence, the ourve not meeUeut the line.

qb)
AO2

la2 +ls+3k=-h(L+3x)
h,r2 +ls+3'l<=-h-3hx
la2 +ls+3la+3k+h=0
la| +(k+}h)x+(3h+h)=o

b2 -4ac >0

(k+3h)'1 - t(h)(tk+ h)r o

k2 +6htc+9h2 -Dhk-4h2 >o

k1-6;lrk+5h2 >o

(s;h-k)(h-rFo
'5h<k or h> k

6(a)
AO2 f*1 term :[',')ir, I" (-#)

PartnerlnLeaming
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(r.;)' =r".(;)r' '(;). l;)r' 
' (;)'.

- 2n-r-2*

(,.;l =2n+(i);' (;).[;),' '(;)'.

Znd term

2nd term:[l), " '(;)

="r"(i)

:-ro-'( * \
lz')

an-l-2=z ruc

= 7'-3 rN

(n\
-l t2

[1,J

l.r )l_t

[+]

n-l

PartnerlnLeaming

term independent orr : 
I 

tJ 

)(- + )'
70

243

. / ?\10-rf I
term in.r:(r') l 

=,\.r
30-3t-?r

=x
30-5r=x

,30-5v _ X0

r=6

AO2

AOI

368
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(;)'
rr2lrl
l,;l
,*r( x"1'\z^)

3rd term

=n\n-D
2

= n(n-l)2'-2-5 xz

= n(n-1)2"-'-r'

nt-' 16

rdn-l)2"-7
=-

5

l^e 16

-/ 
=-n-l 5

1 =rn-l 5

n-I= 5

n=6

7a
AO3

V:'(x)(x)Qx+q)
rt-7)Y = prl- *Qx-

Dir,{de by.rz tluoughout,

V
?= Px+q

A shaightline canbe obtainedbydrawing $ **r..
The value ofp can be obtained ftom the gradient of the graph.

The value ofq canbe obtained from the vertical intercept of:tfte
PraBh

7bi
ACIN

? = aeb'

=lna+bt
lnT t

tmin 5 10 15 2A 25

T"C 16.1\# ,8.6 4.6 2.5 1.3

ln.Z 2.78 2.1,5 1,53 0.92 0,76

PartnerlnLeaming
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8(a)
AO2

M I - correct
differentiation
I,{1- :0 seen

Al- x-value
Al- coordhates

8(b)

M1

A1
A1

AOt
AO2

T 1S when 7=0. Hence cannot be zero.

)t -@ to0

Uslng yolr{-{sswe$.i4"(aXo);+k'etohsagreph F s€llt *'<G-'-
AOJ

v

BI

B1

9i
AO2

v

(0,

I

c

Coordimtes of C (4, y) ML

PartnerlnLeaming
370

(0..,

e'*

(

i

ffi!$.i?n*,r*,.1o',

A1?22.P5, (accePt 27 1 to 33.1)

ffiaI t'dnperature

.-l
I
I

I
I

i
I

I

=cdo-a.5T

a4i
28!ggqh

55.1 to 61.1)
I

I

I

I Total: 9 marks
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=16_t),
16+9-6y+ y'= y'-Zy+l

-4Y = -24
!=6

Coordinates of C (4, 6) [showrr]

M1

A1

9ii
A01 Equation of circle: (*- 4)' +(y-6)2 =25

Radirc: 5 units M1
AI

9iii

9iv
AO3

A0a

y-axis (or x:

M1

{-46)
5

Ct

l< <9

(4-5
1,C

x? + y' +8x-L2y+27 =0
(r+ 4)2 -16+(y-6)' -36+27 = o

(x+ 4)' +(y-6)2 =/5
Cente:

Radirs:

Intersection of C: andy : 6:
(1,6) and(-9,6) M1

A1

M1

Total: 12 marks

PartnerlnLeaming
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10(a)
,A.O2

l
Y=xt +1

a NfI, Ml
dy ^,--- = 5x-
dx

I
0

2x AI
AI3ra 1=o

r = 0.75983

y =1.7548

A(0.760, r.7s)

Area oftapezium

= |{r- o.z:ser){ 2+ r.75+,\

= 0.45090

Area under curve

=ft,,*.:'+!d*
x

rt'll

=lI-+1", I

L 4 10,,,,,

=0.M13297
Area = 0.00957units

Ml-follow thn
their >q y-values
AI

I

i

I
I

Ml- integration
A1
Ml- area of hap
area ofcrrrve
AI

10b(i)
AUJ

Explain what 2.67 units represents in this conte*.

BI

l

10b(ii)
AO3 ll x3 -2x' - x+z dx_ Jlx3 -zx' - i+2 &

Any e>planatrons,

inoluding in words-
the need to split the
2 regiors and to
fnd the positive
value of the area of
both regions.
Total: 12 marks

PartnerlnLeaming
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The dffierence rn the areas between the region above and the

region below x-axis.


