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Advanced Topics
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Topic 1: Advanced Trigonometry

84°
21cm

32.4cm

Calculate the size of the angle labelled y.

20cm

Find the size of x.
b 10
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15cm

A

In triangle ABC the length of AC is 15cm.
Angle ABC = 112°
Angle BAC = 33°

Work out the length of BC.
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* \18cm
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20cm
Calculate the size of angle ABC.
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X
Not drawn is scale,
17cm 22cm

20cm Z

Find the size of angle XZY. (0)4' o.‘?l
GsA= 021" R* A=b7-4b
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9cm 13cm

A¢
7cm

1
""'/opposi're smallest side

Calculate the smallest angle in the triangle.
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24m

Two small boats are 24m apart.
The angle of elevation of the boats to the top of a lighthouse are 20° and
34° respectively.

Calculate the height of the lighthouse.



In a quadrilateral ABCD, AD = 7cm, AB = 8cm and CD = 14cm.
Angle BAD = 150° and Angle ADC = 70°

Calculate the length BC.

Actz: 7R - 2 FxaiyxGs?o
I’(‘: | 3700
A~ (330 LI

(> =ls0 ~Fo.tf =695y

{4 " Pe |3-3“-1mmm s(9-5b
Be= 12.94



Topic 2: Reverse Mean
MathsWatch Videos: 130

7. Shown below are five cards which are arranged in order from smallest to largest

g
5] 5] 8] 3] [T

The range of the cards is 4.
The median of the cards is 8. pa{ Ag@

Themeanofthecardsii'c_ ‘”S dr §. sxl:gs

Work out the 4 missing numbers.

5+ 8% =
75 -dd =13



8. 8 Dboys and 8 girls from a class run 100m.
% The times taken, to the nearest second, for each girl are:
15 20 24 18 19 21 26 29
The mean of the boys' times is 25 seconds.
The range of the boys' times is 14 seconds.
Thomas says that “the boys in our class are faster than the giris.”

Is he correct?

g'rls mepen: M-S ’&A’
3'r|$ rge (G seands

No. The mean time for the girls to run 100m is
21.5 seconds, which is less than the mean time
for the boys. Therefore on average the girls
were faster. The ranges for both the boys and
girls are equal which suggests there are no
outliers that are affecting the mean.

(5)



7. Simon rolls a fair six-sided d':d- 30 tmes.
i He records the results in a ever misses two of the frequencies.

Number | Frequency ci
1 6 |
2 3 |
3 5 s
4 g 42
1
g 6 J+3b
0 105
The mean result ﬁ
Work out the two missing numbers.

3.6X30 =199

(414151 3 <
105 =35 A

0% =33}Q1
Tx (3= 10
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8.  The star rating, from 1 to 5, of hotels in a city are summarised below.

4

Star rating i Frequency L‘_ (‘i
4

1 4

2 17 1"
3 23 14
4 X {
5 18 40

e
hadL 0% ¥l

The mean star rating of a hotel in the city is 3.575
Calculate the value of the missing frequency, x.
w\ - 395%
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Topic 3: Equations of Lines Advanced

138.  The point A (-3, 5) and the point B (1, =15) lie on the line L.

Find the equation of the line L.
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14, The point A (1, 1) and the point B (5, -1) lie on the line L.

Find the equation of the line L.
A=t \
/”\: -J-—-’- - .3: = B /’2/
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Shown are two straight lines drawn on the grid.

Line 1

Line 2

Line 1 has equation y =3x — 12

0= IX- | 2
(@) Find the equation of Line 2 X =Y

----------------------------

(b) Are the two lines perpendicular?
Explain your answer.
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5.  The line /is a tangent to the circle x2 + y2 = 68 at the point P.
P is the point (2, 8)

Work out the equation of the line /

ijéoP‘Q

| sty 180
\j--iﬁé 42-0
:_I/ZJ—L 7;-;1-}-%
(_gl/zo'.gf ....................... (3)
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P lies on the circle and has x-coordinate 1. [ ' )

The tangent at P intersects the x-axis at R.

Work out the coordinates of R

3#.‘«11@()0?:4 y:-'ﬁl@%
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/o /
é;=’/4'+é wheny =0
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The line /is a tangent to the circle x2 + y2 =90 at the point P.
P is the point (3, 9)
The line / crosses the x-axis at the point Q.

Work out the area of triangle OPQ. .
gdel of P37 8 /\
0:-3Xt0 5

|
\j:’/31’ +e O o (%0,0)
2 s ¢

= -] +C L
C,C:I() @ (30,0) RS

\3: Y 2al

----------------------------

The circle x2 + y2 =25 has tangents at the points A and B.
The point A has coordinates (0, 5)
The point B has coordinates (3, —4)

N
N

The tangents meet at the point P.

5

=V

Work out the coordinates of the point P.
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Topic 4: Upper and Lower Bounds

14, Sophie estimated that the distance between Bristol and Newcastle is about
% 290 miles and that her average driving speed would be 60 mph.

She estimated the distance to the nearest 10 miles and the speed to the nearest
10 mph. ik tme

Calculate the lower bound of the time the journey should take.

Give your answer in hours and minutes.
Give your answer to the nearest minute.

£z 247 = (f-’f)fll,‘,l‘f
0.3866i5 X b0 = 3> - 0FL..

................... hOUrS ..ovvvveveereen....minutes

(4)

15. The final velocity of a traveling object is given by the formula

v=u-+at

where v is the final velocity
u is the initial velocity

a is the acceleration

and t is the time

Given u = 2.4 m/s correct to 2 significant figures, 35
a = 12 m/s? correct to 2 significant figures, /d+<5
and t = 5 seconds correct to 1 significant figure. {5

Calculate the lower bound for v.
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16,  The curved surface area of a cone is given by the formula

Azmrl
he
where A s the curved surface area

ris the radius of the base of the cone
and | is the slant height

M.

Given A =220 cm? correct to 3 significant figures,
and r = 8 cm correct to 1 significant figure.

Calculate the upper bound for |,

105 Te¥s ¢l

U

2.57



17.  Shown below is triangle RST.
Angle SRT is 53°, to the nearest degree.
ST is 17cm to the nearest centimetre,

53° B

R

Work out the upper bound for the length of RS,

)

O &M
A
RS 7 “Snole £ min
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18, Tha length of the base of a triangle is 10cm, correct to 2 significant figures,
The length of the perpendicular height of a triangle is 15¢m, correct to 2
significant figures.

(a) Calculate the upper bound for the area of the triangle

/4: \/ij\.
A )R 105 % 15+

-
-

(b) Calculate the lower bound for the area of the triangle
/;.. % ??()i /[/")/

-
-~



Topic 5: Similarity - Area and Volume

Not drawn to scale H
E
b 15cm L
D F
8cm G 28cm I
o
DEF and GHI are similar right angled triangles.
DE = 15¢cm
DF = 8cm
Gl = 28cm Q[w& Ma - 1f: 7
- 3.4

Work out the length of HI

EP"’ : 0(:/1 ¥ OF*

gEr= 15T+ 8
gpts 244
EF = |7
T 1% 3-§

------------------------



2cm

Pyramid A has a surface area of 20cm?
Pyramid B has a surface area of 320cm?
The height of pyramid A is 2cm

(a) Work out the height of pyramid B.
220 7 o = M
J th: = lf

2% Ut

Pyramid A has a weight of 800g
Both pyramids are made of the same material.

(b) Work out the weight of pyramid B.
Include suitable units.

o-s{/zj % 4>

-------------------------



15.  Wine is kept in three different sized barrels that are mathematically similar.

@ Large

Medium
Small .

The table below shows information about the barrels.

Vo, vire

Height

Capacity
100 litres

240 litres
Complete the table.

3
- - .25 100 X |-35
Y4

24 inches

30 inches

. §
b2 sargl

200 2100 = b Vaw = 13389459,

24 % 1:338--. = 32|32

(5)



21.  IWo solids are mathematically similar.
The surface area of the smaller solid is 42 cm?
The surface area of the larger solid is 15121 cm2
The height of the larger solid is 96cm.

Work out the height of the smaller solid.
| $1dqm + b= 34

(3% -4
7+ - /$

......................... cm
3)
22.  The areas of two mathematically similar shapes are in the ratio 49 = 81
% The length of the smaller shape is 24 5cm
Work out the length of the larger shape.
L wY 3.5

.......(3)

23. The volumes of two mathematically similar solids are in the ratio 8 - 125
a The surface area of the smaller solid is 24 cm?
Work out the surface area of the larger solid.

5tJ&) 285
frews G225
Zust= b

o Corbettmaths 2015 [ X 26

(3)



Topic 6: Enlargement - Negative Fractional

Enlarge the triangle by scale factor -%, using centre of enlargement (2, 0)
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Enlarge shape A by scale factor =¥, using the paint P as centre of enlargement.
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Topic 7: Composite & Inverse
Functions

The functions f(x) , g(x) and h(x) are given by the following:

fGx)=x" -3
gx)=2x+1
h(x)=§

ind fg(x)
(a) Find fg(x /11“_)4.-3

(zi”)(zxm) =7 7 A

(b) Find gh(x)

9-/7;)+] e L

lllllllllll

() Find h ™ (z) D - % @
X g
4 A1) ax
(2)
The function f is such that f(x) = 4x — 7
(a) Solve f(x) =17 al_f/ - 17
A
G1-2Y
)= 6 X=4
(2)
(b) Find £ (x) y> 4x-7
gt > " | L+F
= S ] e
y/ 2 ¥ ’(\ ..... [) ....... 4

U (2)



5  Given fO) =x*+2 and g(xX)=x+14

Find the values of a such that f(a) = g(a)

Kt d = at

....................................

6. The functlons— f(x) and g(r) are given by the fgllgwm_g
J(x) =8 —-3x
gx) =

(a) Calculate the value of 2f(3)

P(3) - 9-(3x3)-
(3(-0: b x-) L

........................

(2)
(b) Solve the equation gf(x) =
9{(1) : U(f-34) = 32 - 12«
30 - 1dx = 0
4% [y
o A L A T @
= Y Sy
Find £ (%) y [ 2 31

s
& COHBE | |MATHS 2017 -2—3"‘ 3 4



8 Gven f(X)=x*+3x-5

Express f(Zx— 1) in the form ax2 + bx + ¢

{:[u-l) - [Zz—;)‘+ 3{11~l)‘ -
= (16-1) (2t1) ) (1-3 -6
S xt-Yr ) +{z1-¢ <
" llit+21“7 .....................................

g B B T il IS Fegem .
9. Thefunctiontis suchthat f(x) =kx+3
The function g is such that g(x) = 2x — 4
Given that gf(2) = 34
work out the value of
;tft’hﬁ)': ,f[/cuz)‘lf 2 dkz +4 -4
‘ = AEX 42
Mm) (i) b+ =3
Jf ) k_(lg i =" k-g
_ 2 SRR ksl | S 7 - @)
10.  For all values of x,
fx)=x*+4 3’((") g (1 +4)—‘!
gx) =x—-9 S
sove f2(x) = gf () fyie)- pity)
4’0(1) < [x-9)"+4 ANt S CaEE At
s (X-4)(1-q)+ 4 -I§L +85 ~ -
A SRS IR S5 <o

N ASR b (VT £

L o ——



. f)=r +2%+1

Showthat f(x+2)=f(x) =4x+8
fU) =1 s axt

syt b ]

ST

Fida)- fle) > Lyrd
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Topic 8: Compounds Units

8. The mass of Im* of tn is 218400g

a (a) Work out the denaty of tin.

il 21760 55
v 'f,,”s
1289 ue
. @)

The density of aluminium is 2712gme. X S ;35-(0/:(1

(B) Work out the diff&r ence in mass betweasn S of n and Sm® of Sumnium.

b -3ttty = 3 1§ = Jdllke

Alvaniom = |3 ssobg

22840
e
0.  MrDixon s busiding atoy boat for he son.
7 He has Tree dferert plarks of wood 0 choos from.
Plank A Plank B Plank C
Vdume = ?I-:rv'.: voirme - 0015;,—." Vaume - ':Jl:l.‘f.r'.’
Mams ~ S0g Moss = 78k Masa =« 10223
H wood has a densty under 1gian?®, it wil Soa.
Which plark of wood i the most sulable?
Explain your answer.
D= 2
-
s 1020 :|.02 /o-‘
) =10
10—-’— 2 l-&/o‘ 700 :0?4" T-P? J
750 Is 200 g

)



13, The diagram shows a sold tniangular prism.

The prism is made from wood and has a mass of 643 8g
The density of weod is 1. 85gom?

Calculate the length of the pram.

../‘-1 “J——?"Z : 3*“"5
D (-85

S
(4)
14, Material A has a densty of 5.8gkm?. 576 2
’MuemlBhasamyaMng U400 ca
3779 of Material A and 1.64kg of Material B form Materisl C.
Work out the density of Material C.
Volue 0F A volma O 8
237 . 65'0-', e :lf()og,“
2 ¥
5 ¥
P
v &4-33%
[3# N /‘40) w‘:;

® Cortatmuths 7016

[‘;“ F Lov)



15, The diagram shows a solid glass paperweight

4

L (& 3
T o (-;;ﬂ'r )
6Cm "/[5" 3)
The paperweight IS 8 hamispheare with damealer Bem . 3)(11—)(3
The glass has a densty of 3gem? > 56548 - om?
Calculate the mass of the paperweight
M=
:?} xﬁ‘-599 2
= (49-(48

(4)

16. A sold metal sphere has a radius of 4cm, corract 1o the nearest centimatre
7 Mass of the sphere is 720g.cmwmtwosmmmnmres

Work out the greatest possible density of the matal
Give your answer 10 three sigrificant fgures
0. Y T - b

a3
voey [74. 59638

T % xp3.+'3

3 3
_t%xﬁ*xg.g = |#4.694 m



{7. The diagram below shows & sold cone

B

Tha cone is made from & materigl with density Sq/em?

Ve -é LTyt ¢ dx
= LyTx36r’
Wiite an exprassion for the mass of the cone, nterms of . 3

me )y s 1277

}
m: S Al

z _60!711)

. 60.?7.-.~.7.‘.3cm'
(4)



Topic 9: Histograms

17.  The histograms shows information about the time taken by 140 students 1o
complete a puzzle.

A

3 b s , N
{ | ! } i
. | b | : ASRSS faEy |
density 3 HEH i EoEE &
b 5
2 Frbrer b 7 ieasi HHERSats 38 |
|
1 B , S5 rmass sRRENRELd M o ,_-*, !
i |
| |

0

0 20 40 60 80 100 125

Time (seconds)

(a) Complete this frequency table.

Time, 1 seconds | ”Fr';quency

O<t<40 4
k 60<t<70 33 {
_70<t<80 | 3 | jox 39
80<«t<120 16 ,'

(2)
(b) Calculate an estimate of the median.

Z O-?}\ \/‘/ue ¢

18 4
507‘—3/3')(!0 - g;.é,;-()wjj
@) 3,}/



15.  The histogram shows the speeds in miles per hour of 82 cars on a road.
ES
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14 cars were travelling over 50 mph.

Calculate an estimate of the number of cars that were travelling between
42 and 49 mph.

)?g’ WW :/4'[”5
j3:5 e s

35 + 105 = A4 @ !



18.

100

90 .
80 |-

Frequency
density

60 i

The histogram shows the weights of 700 dogs.
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(a) Calculate an estimate of the median.

250 "

ba ik

[6¢w¢8

Wy

La
Bon ¥ 7

(b) Calculate an estimate of the upper quartile.
T
Sas

i

(3)
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Topic 10: Recurring Decimals to Fractions
MathsWatch Video: 177

Write 0.81 as afraction.
Give your answer In Its simplest form.

2o Hig181¢1... -
wef: J1-51§! ..~ -
9'13 {‘ q

. 1
* m® grme | —
17 44 b

Convert 0.34 to a fraction.
Give your answer in its simplest form.

Zs o3l . .,

0L 344444 .- .
loox = 3% ¥4 . . -

pox = 31 0.

Write 0.512 as a fraction.
Give your answer in its simplest form.

Y20:310212 ..
’ox:;"L’l'l ¢ & =®

(000X=%12.10112...

990x = SO # 1%k 4
990




ORI, § L < } - ) L S———

Give your answer in its simplest form.

1=0"%1550. . -
0x=4SIs!sl.. .- -
000L = &51.5150.- - |4

- wr
90 1 = 47 -ﬁa 330 . .

8. Write 1'24 as a mixed number.
Give your answer in its simplest form.

2 - aH.- -
T F A 17 -$0k.. .
0oL = 1LYl

|
1: %% lP = S ..................... ( 3)

Q. Write 2165 as a mixed number.
Give your answer in its simplest form.

£ IS I5L5
(Ox= 21.457¢6585 ..

Doo,(: 1’65_ ‘5-[5"5-.-
99ox - 21%% U4y - :'%Zz oL a5
P 7

-----------------------
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Topic 11: Iteration

MathsWatch Video: 180

The table below shows values of x and y for y = x® — 8x — 10

X

0

1

2

3

4

Y

-10

-17

-18

-7

22

Between which two consecutive integers is there a solution to the equation

X*-8x-10=07

Explain your answer.

e Z’..and x=...4. .....
B 3 getior=4 | |
Lo S R AR S S N
Sinee Mee b 0 (Awe | S.‘?m Hee il éf 2 '5;"/"7("@“
| J g @)
5
Using Zn+1 =8_E

with g =1

findthevaluesofX1.Xe,XsandX4

2
Lyee i = 3

Xy 2 5’~,;f: 2 T

5 A o

B . 7 '
L 7407 779¢L]

=
o= 8- 292008 | #
4 29007, 7-9200814

-------------------

@



8.  (a) Show that the equation 20 — z® — 722 = () canbe rearranged to give
20 " 3
%/ e 2 7 &0 3 ;L X

20 -Gg
11.

is 8 g

4 @)

20 ]
(b) Using Zni1 = — —7 with 29 = —9
Tn
find the values of x; , x> and xa

2 20 22 - [ 75308642

= @& - —6-5’6”{(’3&73
-(.}q_‘)l

X1

_ _[.53545 1368
Yz B gy =

HE150k

--------------------------

--------------------------

--------------------------------

--------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------



10.  (a) Show that the equation x* ~ 5x + 1 = 0 has a root between x = 1.5andx=2

? when = 1§
LeY o Sulsels - L hy3s
wiea 133
" st |= g

S que, S J-MJB Oﬁ 5'(7N ol ¥

1 5t4 120 fo o b fon BB T

/,, 1
(b) Use the iteration formula Za+1 = 445 — ‘; three times with o = 1.5

to find an estimate for the solution of x* - 5x + 1 = 0

I
L, = S w {303 b
& .-_/',. - [ 3 (3"()/1
Z - 3)‘,/,/.630” 36959
i R e T

-------------------------



1. The equation x* - 2x? + 19 = 0 has a root in the interval (-3, -2)

Use an appropriate iteration formula to find an approximate to 2 decimal places

for the root of x* - 2x2 + 19 = 0 in the interval (-3, -2)
1
11’ : (;l[ X M
1= -1

ZA‘H : 3m’jlq1 & M

Ly ok

1,: -3 43397004
1,2 -3 08435773
1, S GRS
Z -2-121313¢21

T s = Jsel3glds
7 2 -2.1332005%¢
Lz -2 1ub?y14
L= - 2138151943

X =3 -143715813
1, -4 lbalz?sn

--------------------------



Topic 12: Completing the Sgaure

MathsWatch Videos: 209

Georgina rewrites the expression x? + px + q by completing the square.
He correctly obtains (x - 5)7 + 31

Work OE;G \-f.al;e)s :: = :nd3q‘
(1-5)(x-5) +2

¥ - 101 %25 ¥ 3!
7102456

@



Express 3x? + 18x- 1 intheforma(x +b)?* + ¢

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Use completing the square to find the minimum point of the curve y = X2 - 6x + 1

Y= (1-3\1-‘1“

y=(1-3) -8



Use completing the square to find the m|mmum point of the curve y = ¥ + &x + 7

(141} 185,
\m (1+a)+3
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