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1. ALGEBRA

Quadratic Equation
For the equation ax2 + bx + c = 0,

a
acbbx

2
42

Binomial expansion
                                   ,

where n is a positive integer and 

2. TRIGONOMETRY

Identities
sin2 A + cos 2 A = 1

sec 2 A = 1 + tan 2A

cosec 2 A = 1 + cot 2A

sin ( A B ) = sin A cos B cos A sin B

cos ( A B ) = cos A cos B sin A sin B

sin 2A = 2 sin A cos A

cos 2A = cos 2 A – sin 2 A = 2 cos 2 A – 1 = 1 – 2 sin 2 A

tan 2A =
A

A
2tan-1

tan2

Formulae for ABC

C
c

B
b

A
a

sinsinsin

a2 = b2 +c2 – 2bc cos A
Area of = ab2

1 sinC

+ cos 2 A = 1

sec 2 A = 111111111111111 +++++++++++++++ tatatataaaaaaaaaaaaann n n nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnn nnnnnnn nnnn 2222222222222222222222222222222222222222222222222222222222AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA222222222222

cococcoccocococococccccccocococoocoooococccoccooocococoocooooosessssssssssssssssssssssss c c cccccc ccc cccc 222222222222 AAAAAAAAAAAA = 1 +++++++++++++++ cocccccccccccccccccccccccccccc t 2AAAAAAAAAAAAAAAAAA2

sin ( (( AAAAAAAAAAAAAAAAAAAAAAAAAAA BBBBBBBBBBBBB ) ) )) )))))))))))))))))))))))) === sisisisssisissisisisissssssssssssssssss n n nnnnnnnnnnnnnnnnnnnnnnn AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA cococooooooococoooooooooooococcoooossssssssssssssssssssssssssssss BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB cos A siinn BB

cocococccocococcccocccccococcoccccococococcoccccocccccocccocc ssssss ssssssssssssssssssss ( ( ( (((((((((((((((((((((((((( A BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ) == cocococoooococooooooocooooocococooooooooooos A cooos s s s s s sssssssssssssssss ssssssssss BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB sis n A sin BB

sisisisisiisisiisisiisisisiisiiisiiiiinnn nnnnnnnnnnnnn 2A22 = 2 222 sisisisin n n n AA cos A

cos s s ssssssssss ssssssss 222222222222222222222222AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA222222 ========================== cocooocococococoococoococccccc ssss s ssssssssssssssssss 2222222222222222222 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA – sisinn 22 AA == 2 co

tan
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1 (i) On the same diagram sketch the curve  and  . [2]

(ii) Find the coordinates of the point of intersection of the two curves. [3]

Qn Solution Mark
i B1 for 

B1 for 

ii

M1 for substitution

M1 for value of x or y

A1

M1M1 for ssububststitituttion

M
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2 A particle moves along the curve  in such a way that the y-coordinate of the particle 

is increasing at a constant rate of 0.3 units per second. Find the y-coordinate of the particle at 

the instant when the x-coordinate of the particle is increasing at 0.01 units per second.

[4]

Qn Solution Mark

M1 for dy/dx

M1 for sub into equation 
connecting dy/dx, dy/dt, dx/dt

M1 for or

A1

3 The equation of a curve is , where k is a constant. Show that the 

line  intersects the curve for all real values of k. [5]

Qn Solution Mark

Since and line 
intersects the curve for all real values of k.

M1 for combining equations

M1 for 

M1 for subs into 

M1 for 

A1 for conclusion

or sub in
connecectitingng dy/

M1M1 fforor  o

A1A1A1AA

of a cucuuucucucucuucuucucucucucucuccucuccccccccccc rvrvrrrrvrvrrvrvrvrvrvrvrvrvrrvrvrvrvrrvrvrrvrvrvrvrrvrvrrvrvrvrvvvvvvvvvvvvve is , whereree k is aa ccononststant. S

intetetttttttttttttttttttttttttttttttt rsrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ececececececececececececececececeeeeeececeeeececcccccccccccccccctstststststststststststtsstsssssssssssssssss ttttttttttttttttttheeeeeeeeeeeeeeeeeeeeeeeeeeeee cccccururururururururururururuuruuuuururuururuuruururuuurururrrrrvevevevevevevevevevvevevevevevevvevvvvvvvvveeee ffffffffffffffffffffffffffffffffffffffffor aaaaaaaaaaaaaaaaalllllllllllllllllllllllllllllllllllllllllllllll rreaeaeaeaeaeaeaeaeaeaeaeaeeaeaeaaeeeaeaeaeaeeaaaeeaaeaaeeaaaaeeee l l lllll l lllllll l lll vavavavavavvavvvavavavavavvavavavvvavavvavvaavavvaaaavvaavavvaavavavvavaaalulululululululululululululuuluuuululuuuuuuulululuues of kk.

utionnnnnnnnnnnnnnnnnn  
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4 (a) Given that  , find the value of  . [3]

(b) The side of an equilateral triangle is  cm. Without using a calculator, 

find the exact value of the area of the equilateral triangle in the form  

cm2, where a, b and c are integers. [4]

Qn Solution Mark
a

M1 for or

M1 for 

A1
b M1

M1 for 

M1 for 

A1

5 Find the range of values of x for which the gradient of the graph  is 

increasing. [5]

Qn Solution Mark

M1 for 

M1 for 

M1 for 

M1 for factorised form

A1

M11

M1M1M1M1MM  for 

M1MMMMMMMMMMMMMMMMMMMMM  forrrr 

A1A1

ange of vaalulululululllulllullulullullulllullululllllulllllul eseseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ooooooooooooooooooooooooooooooooooooof f x for whicch hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh thtttttttttttttttttttttttttttttttttt e gradddddddddddddddddddddddddddieieieieieieieeieieeeieeeeieieieieeieieeieiieieieiiiii ntntntnntntntntntntntntntntntnnnnnnnnnnnnnnnnnnnn oooooooooooooooooooooof the graph hhh  

creasingngggggggggggggggggggggggggggggggg..

ion 
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6 A curve has the equation  .

(i) Find the coordinates of the points at which the curve intersects the x-axis. [2]

(ii) Sketch the graph of  . [3]

(iii) Using your graph, state the range of values of k for which has 

4 solutions. [1]

Qn Solution Mark
i M1

A1 or B2

ii T1 for turning point (1.5, 1)

P1 for (1, 0) and (2, 0)

C1 for shape of graph

iii 0 < k < 1 B1 (no mark if students got 
part ii wrong)

A1A1 oor r B2B2

T1TTTTT1T1T1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT11TTTTTTTTT  for ttttururururninininingngngng point (

P1P1P1P1PPPPPPPPPPPPPP fffforororor ((((1,1,1,1, 0000) ) ) ) aand (2, 0)

C1C1 for sshahapepe oof f grgraph
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7 It is given that  and  .

Show that  . [5]

Qn Solution Mark

M1 for 

M1 for  

M1 for 

M1 for sub into 

A1

8 Solve the equation  for  . [5]

Qn Solution Mark
M1 for 

M1 for equation

M1 for 

M1 for basic angle

A1 for both answers
Ignore if students do not reject 

M1 foror ssubub into

A1A

fofofofofofofofofofofofofofofor r  . [5]

MaMark
M1M1 fforo  

M1
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9 (a) Given that the first two non-zero terms in the expansion, in ascending powers of x, of  

are 1 and  and that  , find the value of a and of b.

[5]

(b) Find the term independent of x in the expansion of  . [3]  

Qn Solution Mark
a

M1 for 

M1 for 

M1 for 

A1

A1
b M1 for 

M1 for 

A1

M1M1 ffor 

M1MMMMMMMMMMMMMMMMMMM  forrrr 

A1
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10 The equation of a curve is  .

(i) Find the coordinates of the stationary points of the curve. [4]

(ii) Determine the nature of each of the stationary points of the curve. [4]

Qn Solution Mark
i

M1 for quotient or product rule

M1 for 

M1 for both x

A1 for both coordinates

ii

OR

x – 0.1 0 0.1
> 0 0 < 0

x 0.9 1 1.1
< 0 0 > 0

(1, 1) is minimum point.

M1 for 

M1 for sub either x = 0 or x = 1 
into 

A1 for (0, 0) max pt

A1 for (1, 1) min pt

M1 for 1st derivative test

A1 for (0, 0) max pt

M1 for 1st derivative test

A1 for (1, 1) min pt

M1M1M1M1MM  for 

MMMM1M1M1M1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM fffforororor bbbbotototothhhh xx

A1A1 for bbototh h cocoordinat

M1M1 for
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11

The diagram shows part of the curve  meeting the y-axis at point A. The 

tangent to the curve at A intersects the x-axis at point B. Point C lies on the curve such that

BC is parallel to the y-axis. Find

(i) the equation of AB, [4]

(ii) the area of the shaded region. [5]

Qn Solution Mark
i

M1 for dy/dx

M1 for dy/dx at A

M1 for 
A1

ii

M1 for x-coordinate of B

e  memememememememmmmemmememememememememmmmmmememememememememememmmemmemmmmemmmmmmmmmmmmeeeememeeeeeeeeemeeeeeememeeemeemeeemeemeeeeeeeetetetteteetettettetttttteeeteetettttttttinininini g ththththeee yy--aaxis at po

tersects tttttttttttttttttttttttttttthehehehhehehehehehhhhehehehhhe x-axisisisisisisisisisisisisisisis aaaaaaaaaaaaaaat pooooininininininnininninininiinniiiinininniniininininininiinnininininininininniiininininininininininnniininininininiiniiiiininiiiiiniiinininiinnninniinnnnininnnnninniiinnniint ttt ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB. PPPPPPPPPPPPPPPPoioioioio ntntntt CC lilieses oonn the curve s

y-axis. FiFiFiFiFFiFiFFiFiFiFiFiFiFiFFFiFiFiFFFFiFFFFFFiFFiFiFFFFFFFiFiiFindndndnndndndnddndndndndndnddnddddndndnndndnddnnnnnnnnnnnnn

thee eqqqqqqqqqqqqqqqqqqqqqqqqqquauauauauauauauauauauauauaationnn oooooooff fffffffffffffffffffffffffffff ABBABABABABABABABABABABABBABABAABABABABABAAAAAAABABABABAABABABABABABABABABABBBBBBB,

ii) ththttththththtththtththtthththttttththtththtttttthtthttthhtttht eeeeeeeeeeeeeeeeeeeeeeee ararararararararararararararararararararaaaararararararrrrrrrrrrreaeaeeeeeeeeeaeeeeeaeeeeeeaeeaeeeeeeea of fffffffffffff thththhththhthhhththhhtttthththe e eeeeeeeeeeeeeeeeeeeeee shshhhshshshshhhhhhshshshssss addddddddddddededededdededededededededededddedededededededdddddedededdeedededdedeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrregegegegegegegegegegegegegegegeggggggggegggggeggee ioioioiiiiiiioiiiiiiiiiiiiiiiii n.
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M1 for (independent of 
limits)

M1 for area of OACB

M1 for area of tri OAB

A1
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12 (a) State the values between which the principal value of  must lie. Give your 

answer in terms of . [1]

(b) The diagram below shows triangle ABC where AD = 2 m, DC = 3 m and BD = h m. 

BD is perpendicular to AC and  .

By using a suitable formula for  , find the value of h. [5]

Qn Solution Mark
a B1

b M1 for tan addition formula

M1 for either or

M1 for tan 45 = 1

M1 for 

A1

ByByByByByByByByByBByByByByByByBBByBBByBBByyBBBBBBBBBBy uusingngngngngngngngngngngnggng aaaaaaaaaaaaaa suiuiuiuiuiuiuiuiuiuiuiuiuiuiuuiuiuiuiiiuiiuiiiiiiitaaaaaaaaaaaaaaaaaaaaaaablblblblblblblblblblblblblblblblble fofofoffofofofofofofofofoffofofoffffofoffoofooooooooooooooooooormrmrmrmrmrmrmrmrmrmrmrmrmrmrmmmrmrmmrmrmrmmmmmmrmmrmmmrmrmrrrrrrrrrrr ulullullluluululuulullullulluuulllullluluuuuullluulululuu a aaaaaaaaaaaaa fofofoofofofoofoofofofofofofofofofofofoooofofoofofofof r r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr  ,, fifindnd the v

on 
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13 The Ultraviolet Index describes the level of solar radiation on the earth’s surface. The 

Ultraviolet Index, U, measured from the top of a building is given by  ,

where t is the time in hours, , from the lowest value of Ultraviolet Index and q is 

a constant. It takes 10 hours for the Ultraviolet Index to reach its lowest value again. 

(i) Explain why it is impossible to measure a Ultraviolet Index of 12. [1]

(ii) Show that  . [1]

(iii) The top of the building is equipped with solar panels that supply power to the building 

when the Ultraviolet Index is at least 3.5. Find the duration, in hours and minutes, that 

the building is supplied with power by the solar panels. [5]

Qn Solution Mark
i

Since max value of U = 11, we cannot measure a Ultraviolet 
Index of 12.

B1 for stating max value of U

ii

B1 for 

iii M1 for forming equation

M1 for basic angle

M1 for 
M1 for all 4 values

A1

END OF PAPER

pply p

ration,n, iin n hoh ur

lar panelss..

MMMMMMMMaMaMaMaMMMMMMMMMMMMMMMMMMMMMMMM rk

e cannot memmemememeememmeemmeemmmmeasaaaa ure aaaa aaaaaaaaaaa UUUUUlUUUUUUUUUU travavavavvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvioioiooooioioioioioiooiooooioooioioioioiioooiooioioioioiooiooioiooiooioioooioioioooooioiiioiioiiooioiooioioooooooooooooooooooooooi lelellellellelllllelllelelelelelelelellelllelelllellllllllllllllllllllllllllelellelelelelelelellleleleleletttttttttttttttttt 
BB1B1B1B1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB for statatatatitititingngngng max value

BB1 for
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1. ALGEBRA

Quadratic Equation
For the equation ax2 + bx + c = 0,

2 4
2

b b acx
a

Binomial expansion

1 2 2( )
1 2

n n r nn n n rn n n
a b a a b a a

r
bb b

where n is a positive integer and ! ( 1 () 1)
! ! !

n nn n n
r r r r

r
n

2. TRIGONOMETRY
Identities

2 2sin cos 1A A
2 2sec 1 tanA A

2 2tc 1osec coA A

sin( ) sin cos cos sinA B A B A B

cos( ) cos cos sin sinA B A B A Bn sinsin

tan tantan( )
1 tan tan

A BA B
A Btan tanA tan

sin 2 2sin cosA A A
2 2 2 2cos 2 cos sin 2cos 1 1 2sinA A A A A

2

2 tantan 2
1 tan

AA
A

Formulae for ABC

C
c

B
b

A
a

sinsinsin

Abccba cos2222

1 sin
2

bc A

(() 1
!!
nn r

IGONOMETTTTTTTTTRYRYRYRYRYRYRYYRYRYYRYRYYYRYYRYYRYRYRYRYYYYYYYRYYYYYRYRYRYRYRYRYYYRYYYRYRYYYRYYYRYRYYYYRYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY

2 22 22 222 2ssssssssssssssssssssssssssssiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnn cos 12 22 22 222222 22 2222222 coscos222222222222222cososcos2222222222222

2 2sssssssssssssssssssssssssssseeeeeeeeeeeeeeeeeeeccccccc 1 tttttaaaaaaaaaan2222222222222222222 AA2tttttaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnnnnn1111111111111111111111111
2 22 22 22 222 2222222 222 22tttttttttttcccccccccccccccccccccccccccccccc 1oooooooooooooooooooooooooooooossssssssssssssssssssssssssseeeeeeeeeeeeeeeeeeeeeeeeeeeccccccccccccccccccccccccccc222222222222222222222222222 cccccccccccccccccoooooooo AAAAAAAAAAAAAA2222222222222222222222222222ttttttttttttttttttttttttttttttttttccccccccccccccccccccccccccooooooooooooooooo1

ssiiin((((((((((((((((((((((( ))))))))))))))))))))))))) sssssssssssiinnnnnnnnnnn cccccccooooooooooooooosssssssssss cossss ssssiiiinnnn B) ii cossss ssssiiiinnnnco))))))))))))))))))))))) ssssssssssssssssssssssssssssiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnn cccccccccccccccccccccccccccooooooooooooooooooooooooooooooosssssssssssssssssssssssssssssssss
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 1 The roots of the quadratic equation 22 8 9 0x x are and .
(i) Show that the value of 3 3 is 10. [3]

(ii) Find a quadratic equation whose roots are 2

1
and 2

1 . [4]

M1 – sum & pdt

M1

A1

M1

M1

M1

A1

Allow for ECF

oots are 2

1
2 aaanandddd 22

1
2 .

M1MM1M1M1M1MM1M1M1M1M1M1MMMM1M1MMMM
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 2 The function 3 2( ) 6 12f x x ax bx , where a and b are constants, is exactly 
divisible by x + 2 and leaves a remainder of 5 when divided by x + 1.

(i) Find the value of a and of b. [4]

(ii) By showing your working clearly, factorise ( )f x . [3]

(iii) Hence, solve the equation 3 2 3 4 26(2 ) 2 12 22y y y y [4]

M1

M1

A1

A1

M1

M1

A1

M1

M1

M1

A1

orise ( ))f ( .

Hencce, sssololololveveveve tttthehehehe equa

M1M1M1M1M1M1M1M1M1M1M1
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 3 (i) Express 2 )
2

)
1

(
6

( 4 2 1
x

x x
in partial fractions. [5]

(ii) Differentiate 2ln( 4)x with respect to x. [2]

(iii) Hence, using your results in (i) and (ii), find 2  d
4)(2 1( )

8 x
x x

x . [4]

M1

M1

M1

M1

A1

B2

M1 partial frac

M1

M1

A1

(ii) Diiiiiiiiiiiffffffffffffffffffffffffffffffffffffffffff ererererererererererererererenenenenenenenenenenenenenentiate eeeeeeeeeeeeeeeeeeeeeeeee 222222222222222222llllllllllllllllllllllllllllllllllllln((((((((((((((((((((((((((((((((((((( 444444444444444444)))))))))))))))))))))))))))))))22 wiwiwiwiwiwiwiwiwiwwiwiwiwiwiwiwiwiwiwwwiiwiiiwiiwwwww thththththththththththththttthththtthththththththhhhhhhthhhttt rrespepeepeepepeeepepepepepepepepepepepepeepepeepepepepppeppeppepppeeppepppppp ctctctcctcctcctctccctctctcctctctctctctccctctctttctctctcttcttccccc tttttttttttttttttttttttttttttttto o o oooooooooooooooooo oooooo xxxxxxxxxxxxxxx...................

Hencncncncnccccncccccccccccccccccccccccccccce,eeeeeeeeeeeeeee  usingngngng yyyyouououour resul

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1

BBBBBBBB2BBBBBBBBB2BBB22BBB2BBBBBBBBBBBBBBBBBBBBB
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 4 Prove the following identities.
(a) o( sse c ec 1) oc tan )( c tx xx x [3]

(b) 1 cos 2 sin tan
sin 2 cos

x x x
x x

[3]

M1 sin and cos only

M1 single fraction

M1 cos^2 + sin^2 = 1

M1 cosine double angle

M1 sine double angle

M1 factorise and cancel

s n tttttttttttttttttttttannn
2 cos

xsin xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xcos

[3

M1 cooooooooooooooooooosisiiiisisisisiisisisisisisssinenenenenenenenenenenneenenenennnne doubl

MMM1MMM si
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 5 The lines 8y and 4 3 30x y are tangent to a circle C at the points ( 1,8) and
(3,6) respectively.

(i) Show that the equation of C is 2 2 2 6 15 0x y x y . [5]

Let centre of circle be O.
Horizontal tangent at ( 1,8) means that O is on the line x = – 1.

To find normal of circle at (3,6) :

Horizontal tangent is y = 8. Hence radius is 5.

(ii) Explain whether or not the x-axis is tangent to C. [3]

C has centre and radius 5. 
Hence its horizontal tangents are 

x-axis is , which is between the two horizontal tangents. 
Hence the x-axis will cut through C at two points.
Hence the x-axis is not tangent to C.

Alternative solution: Sub into eqn of C, show that 

(iii) The points Q and R also lie on the circle, and the length of the chord QR is 2 
units. Calculate the shortest distance from the center of C to the chord QR. [2]

Let M be midpoint of QR. Hence OM perpendicular to QR.
Hence, OM is shortest distance from C to chord QR.
Consider right-angled triangle OMR.
By Pythagoras Theorem, 

M1

M1

M1

M1

M1

M1

M1

A1

A1

M1
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M1
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 6 The table shows experimental values of two variables x and y, which are known to 
be connected by the equation nyx A , where n and A are constants.

x 1.0 1.5 2.0 2.5 3.0
y 22.0 13.0 8.9 6.9 5.3

(i) Plot lg y against lg x and draw a straight line graph. [3]

lg x 0 0.176 0.301 0.398 0.477
lg y 1.34 1.11 0.949 0.839 0.724

Scale: 4 cm to 0.1 units on X-axis, 2 cm to 0.1 units on Y-axis.
Scale used must be appropriate in order to award L1.

T1 table of 
values

P1 plot of 
lg y / lg x

L1 scale & 
best fit line
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 
(ii) Use your graph to estimate the value of A and of n. [4]

(iii) On the same diagram, draw the line representing the equation 2y x and hence 
find the value of x which satisfies the equation 2nx A . [2]

Let graph 1 be , and 
Let graph 2 be 

From graph, let intersection be (X, Y).

M1

M1

A1

A1

M1 for drawing line

A1

(i(i(i(i(i(i(i(i(i(i(i(i(i(i(i(i(i(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)))))))))))))))))))) OnOnOnOnOnOnnOnOnOnOOnOnOOnOOOnOOnOnOnOOnOOnOOnOOnnOnnnnnnnnnnnnnnnnnnn tthe samamamamamamammmamammamamammeeeeeeeeeeeeee dididddidididididdddiddddidddidddddddidddddddddiddddddddidididdid agaaaaaaaaaaaaaaaaaaaaaaaaaaa ram,m,m,m,mm,m,mm,m,m,m,m,m,mm,,,,,,,m,mmm,mm,,mmmmm dddddddddddddddddddddrarararararararararaararararrarararararararrrrrrrrararrarraraaaaaaw wwwwwwwwwwwwwwwwwwwwwww thhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeee lililillililllililillliililililliliiilililllililllllllll nee rrrrrrrrrepepepeprerereresesesesentnnn ing th
fffffiffffffffffffffffffffffffffff ndddddddddddddddddddddddddd ttttttttttttttttttttttttttttttheheheheheheheheehhehehehehehehehehhehehhhhehehhhhheheeeeeee vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvallueee oooof f f ffffffffffff f fffffffff ffffff fff f xxxxxxxxxxxxxxxxxxxxxxxxxx whwhwwhwhwwwhwhwwhwhwhwwhwhwhwhwhwhwhwhwhwhww iciciciciciciciccicicicicciccicicicccccccccch h hhhhhhhhhhhhhhhhhhhhhhhhhhhhhh sssatisffffieieieies sss ththththe equat

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1111111

M1 f
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 7 The diagram shows a trapezium with vertices ( 2.5,0)A , (0, )B p , (1,3)C and D.
The sides AB and DC are parallel and the angle DAB is 90°. 
Angle ABO is equal to angle CBO.

(i) Express the gradients of the lines AB and CB in terms of p and hence, or 
otherwise, show that 5p . [3]

M1

M1

M1

the gradieeeeeeeeeeentntntntntntntntntntntnttttntntntntntntntntntntntnttttttttntnnnnn sssssssssssssssssssssssss off ttttttttttttttttttttttttttthehehehehhhehhehhhhehehheheehehehhheheheheeeeeeheheheeeeeee lllllllllllllllininnninninninininnniniiiiiii eseseeeeeeeeeeeeeeeeeeeeeeeeeeee  ABABABABABABABABBBBABABABBBABABABBBABBBBABABBABABABBBBABABBABBAABBAABBBB and CB inn tteerms of pp anand d henc
rwise, ssssssssssssssssssssssssssssssssssssssssssssshohohhhohohohhohohohohoohohohhoohohoohoowwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww thatttttttttttttttttttttt 55555555555555555555555555555pppppppppppppppppppppppppppppppp .

MMMMMMM1MMMMMMM

M1M1M1M1M1M1M1M1M1MM1MMM1MM1MM1MMMM11M1MMMM1M1M1MM1M1M1MMMM1M1MM1M1M1M1M1MM1MM1M1M1MM111MMM1MM11MMMMMMMMMMMMMMM

M
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 
(ii) Find the coordinates of D. [4]

Alternative method: finding eqn of line AD and eqn of line CD.

(iii) Find the area of the trapezium ABCD. [2]

M1 m1m2 = -1

M1 form eqn of k, h

M1 solving either unknown

A1

M1 shoelace method
Or attempt to cut up trapezium

A1

ternnnnnnnnnnnnnnnnatatatatatattaatattatatttattatatattttatttattttatttattattattatattaattataaattivivivivivivivvivvivvvvivivvivvivvivivvviviviiiiiiiiiiviviiiiviiiiii eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee memeeeeeeeeeeemeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeethththththththththhthththththththhhthththhththhhhththhthththhthhthhhhthththththththhhhththththththhhhtthttttththtttthhthtthtthhhththhhthhhthhhhhtht ododoododoodododododododododdododododododododooododododddododododdoddoddddododoododddddddododdoddoddddddodooooooooooooooooooooooooooooo : findddndndndndnnddddinininininniininininiining ggggggggg eqeeeeeeee n of l

nd thehe aarrea of

M1M1M111M1M1M1M11M11M1111111111111M1M11111111111111111MMM solvinnnnnnnnnngggggggggggg eieieieieieieieieieieie therrrrrrrr unununununununununuunununununununununununuu kkkkkkkkkkkkkkkkkkkkknnnnnnnnnnnnnnnnnnnnowowoooowooowoooooo n

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1111111111111111111111111111111111111111111
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For 
Examiner’s 

Use 

For 
Examiner’s 

Use 8 (a) Solve the equation 33log 3 8 4logx x . [5]

(b) It is given that loga x p and loga y q .
Express 2 3log y ax y in terms of p and q. [3]

M1 common log base 3 eqn

M1 simplify to quad eqn

M1

A1, A1

M1 splitting of logs

M1

A1

p annnnnnnnnnnnnnnnd d dddddd dd ddddddddddddddddddd llllllloga yyyyyyyyyyyy qqqqqqqqqqqqqqq .
3x y innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ttttttttttttttttttttttererererererererererererererererrererrrererererererree msmsmsmsmssmsmsmsmsmsmmsmmmmsmsmsmmmmmmmmmsmmmssm oof f ff f f ffff f ff f f ppppppppppppppppppppp ana d q.. [3

A1, ,,, ,, ,,,, ,,, , , ,,, A1

M1 splittininininininiiiinininiinnnnnnng gggggggggggggggggggg ofofofofofofoofofoofofoofofofofo lllllllllllogs

M1M1M1M1M1M1M1M1M1M1M1M1M1M1M1M1M11M1M11
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MFSS/4E5N/4047/2/SA1/2019 [Turn over

For 
Examiner’s 

Use 

For 
Examiner’s 

Use 9 The figure shows a stage prop ABC used by a member of the theatre, leaning against 
a vertical wall OP. It is given that AB = 30 cm, BC = 100 cm, 90ABC AOC
and BCO .

(i) Show that n(100co 30si ) ms cOC . [2]
Let D be foot of B on OC, let E be foot of A on BD.

(ii) Express OC in terms of )cos(R , where R is a positive constant and is 
an acute angle. [3]

(iii) State the maximum value of OC and the corresponding value of . [2]

(iv) Find the value of for which OC = 80 cm. [3]

M1

M1

M1 for R

A1

B1
B1

M1

M1

A1

M1 for alpha

m .
ot of A on BDDDDDDDDD.......

press OCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ininnnnnnnnnnnn tttttttttttttttttttttttttttttereeee ms oof ffffffffffffffffffffffffffffff )))))))))))))))))))))))coooooooooooooooooooooooooooooooooooooooos((((((((((((((((((((((((((((((((((((((((((((((RRRRRRRRRRRR ))))))))))))(( , whwhhhhhwhwhhwhhhhwhwhwhhwhwhwhhhwhwhwhhwhwhwhwhwhwhhhhhheeeeereeereeeeeeeeereeeeeeeeeeeeeeee e R is aa ppositivivee cconstan
an aaacucucucucuuucucuucucucuucuccccccccucucuccucccuutetetetetetetetetetetetetete angggggggggggggggggggggggggggggggggleleleeeeeeeeeeeeeeeeleeeeeeeeeeeeeeeee.

Statttttttttttttttttte e e eeee eee eee eeeeeee ththththththththththththththththththththththttht ee maxixixiximumumumummmm valu

M1

M1MMMMMMMMMMMMMMMM

M1MM1M1MM1M1MMM1M1MMMM1M1MMMMMMMMM1M1M111M11M1M11MMMMMMMMM1 fofoffofofofofofofofofoffoffoffofofffofoofofofofooooofoffofoofoffofofofofoooffoooooofoooor r rrrr r rrrr r r rrrrrrrrrrrrrrrr RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

M1M1M11M1M1M1M1M1M1MMM11MMMMM111MMMMMMMMMMM foffofofofofofofofofofofofofoffofofofofofofofofofofofofofoooofoofofofooffffff r alphhphhhhhhphphhphhhphhhhpp aaaaaaaaaaaaaaaaa
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MFSS/4E5N/4047/2/SA1/2019 [Turn over

For 
Examiner’s 

Use 

For 
Examiner’s 

Use 10 Given that cos 4y a b x , where a and b are integers, and x is in radians,
(i) state the period of y. [1]

Given that the maximum and minimum values of y are 3 and – 5 respectively, find
(ii) the amplitude of y, [1]

(iii) the value of a and of b. [2]

Using the values of a and b found in part (iii),
(iv) sketch the graph of cos 4y a b x for 0 x . [3]

(v) On the same set of axes, sketch the graph of 4sin 3y x , and hence state the 

number of solutions of cos 4 4sin 3a b x x . [3]

Number of solutions = 2

B1

B1

B1
B1

C1 shape (cos)

P1 two periods

I1 impt coords

EC
F 

m
ax

 2
 m

ar
ks

S1 shape (sin)

M1 modulus

A1

und in paraaaaaararaaaaaaaaaaaaaaaarttttttt tttttttt (i((((( iiiiiiiii)))))))))))))))))))))))))))))))))))))))))))),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
y a bbbbbbbbbbbbbbbbbbbbbbbbbb xccccccccccccos 4aa fofofofofofofofofofofofofofofor r 000000000000000000000000000000000000000 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx . [
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MFSS/4E5N/4047/2/SA1/2019 – End of Paper –

For 
Examiner’s 

Use 

For 
Examiner’s 

Use 11 The dimensions of a cuboid are 3x cm by 2x cm by h cm and its total surface area is 
312 cm2. The volume of the cuboid is V cm3.

(i) Express h in terms of x. [2]

(ii) Show that 2 )36 (26
5

V x x . [2]

(iii) Find the maximum volume of the cuboid as x varies, giving your answer to the 
nearest cm3. [5]

M1 form eqn of total SA

A1

M1

M1

M1 differentiate

M1 solve for x

A1

M1 2nd deriv. test

M1

olume ofofooooooofofooofofooofoffoffoooffoofoo  the cububububububububbububububuubbu oioooooooooooooo d dddddddddddddddddddddddddddddddddddddddddd asasaasaaasaasasasasasasasasasasassasasasaasasasasassaaasasassasasaasasasasaasssaasaaaaasassaaaaaaaaassssssssssssss   xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx vavavavvvvvvvvvvavavavavavvvvvavvvvvavvavavavavavavavavvavavavvvvvavavvvvvvvvvvvavvvvavvvvvvvvvvvvvvvvvvvvvvvvvvvvv riririririririririririririririririririririririririririririririririririririeeeeeeeesesseeeeeeess, gigigigivivivivingngngng yyyyouououourrrr answer to t
[5
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