new

Doncaster
Mathematics for Further Mathematics

Y11 to Y12 Summer Independent Learning

June to August 2021

Part 1 is compulsory and part 2 is optional but highly recommended.
Please read the following instructions very carefully and ensure you label and collate all your work ready for
checking in September.

For your first maths lesson please bring

A large A4 folder with five subject dividers.

These instructions with the tables filled in.

Dated and titled work for each of the topics listed in Task 2.

The two practice initial tests, fully marked and reviewed.

A list of questions you need to ask prior to doing your initial test.

Part 1 Task 1 (compulsory) : Preparation Work

1.

© N o ok~ W DN

For each topic, work through video.

Complete worksheet using the technique and layout used in the video.
Make sure you title and date your work.

Mark and correct work.

Do improvement work as necessary.

Repeat for each topic.

Keep track by filling in the following table.

Collate your work for each topic together so it is easy to check in September. (See point 3!)

Topic

Video(s) | Worksheet

Tk Tiek) Details of Improvement Work Completed

B1 Indices

B2 Surds

B3 Quadratics

B4 Simultaneous
Equations

B5 Inequalities

E1 Triangle
Geometry



https://www.youtube.com/watch?v=1lThXgU08S0&list=PLU9Ai-cMKFlVw_MLkxc_M6O4yOd9xcexl
https://www.youtube.com/watch?v=1lThXgU08S0&list=PLU9Ai-cMKFlVw_MLkxc_M6O4yOd9xcexl

Part 1 Task 2 (compulsory)
1. Do Practice Initial Test 1 under exam conditions.

2. Mark and correct your test and identify any improvement work necessary.
3. Fillin the review sheet below.

4. Reuvisit relevant videos and worksheets.

5

Update review sheet with details of work completed.

Topic Score | Improvement Work to Do Tick

B1 Indices
11

B2 Surds
10

B3 Quadratics
49

B4 Simultaneous Equations "

B5 Inequalities
11

E1 Triangle Geometry b

Total

114

6. Do Practice Initial Test 2 under exam conditions.

7. Mark and correct your test and identify any improvement work necessary.
8. Fillin the review sheet below.

9. Reuvisit relevant videos and worksheets.

10. Update review sheet with details of work completed.

11. Make a list of questions you need to ask prior to doing your initial test for real!

Topic Score | Improvement Work to Do | Tick | Questions to ask...

B1 Indices
11

B2 Surds
10

B3 Quadratics
49

B4 Simultaneous Equations "

B5 Inequalities
11

E1 Triangle Geometry b

Total
114




Part 2 (Optional but highly recommended optional task): GCSE Past Papers

> W N

Choose a paper and complete.
Use the mark scheme to mark and correct your work.

Add your score to the following table of results.

Repeat for all three papers!

Paper

Score | Areas for Improvement

AQA Paper 1 (No Calculator)

Mark Scheme

AQA Paper 2
Mark Scheme

AQA Paper 3
Mark Scheme

Note: You will just need to provide the above table in September.



https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83001H-QP-NOV18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83001H-W-MS-NOV18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83002H-QP-NOV18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83002H-W-MS-NOV18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83003H-QP-NOV18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/november/AQA-83003H-W-MS-NOV18.PDF

Video hyperlinks

B1 Indices

https://youtu.be/1IThXgU08S0

https://youtu.be/v5bn4HZrmQs

https://youtu.be/WO0h4rH{88ys

B2 Surds

https://youtu.be/jHelde32Ytl

B3 Quadratics

https://youtu.be/Pziws8ojnlk

https://youtu.be/sn joGVj15w

https://youtu.be/kk7p6hin7hQ

https://youtu.be/tolgbX NXHo

B4 Simultaneous Equations

https://youtu.be/4SRtwS5unwE

B5 Inequalities

https://youtu.be/wDut-In 7Wg

E1 Triangle Geometry

https://youtu.be/uVI6TAbOvBg



https://youtu.be/1lThXgU08S0
https://youtu.be/v5bn4HZrmQs
https://youtu.be/W0h4rHj88ys
https://youtu.be/jHelde32YtI
https://youtu.be/Pziws8ojnlk
https://youtu.be/sn_joGVj15w
https://youtu.be/kk7p6hjn7hQ
https://youtu.be/toIqbX_NXHo
https://youtu.be/4SRtwS5unwE
https://youtu.be/wDut-In_7Wg
https://youtu.be/uVl6TAb0vBg

Topic: B1 Indices Basic Skills videos:

| https://youtu.be/1IThXguo8sso |

https://youtu.be/v5bndHZrmQs

|https://youtu.be/W0h4rHj88ys |

new

Doncaster
Mathematics Department

L. Evaluate
a 37 b (2) ¢ (¢ d (P e (1H° 9
2. Work out
a 4% x 27 b 167 + 25° ¢ 87 + 36 d (-64)" x 9¢
e -8  f &'xdT g -G h G Ix@?
3. Solve each equation.
a x' =6 b x' =5 ¢ x1=2 d x_*L=%
4. Express in the form x*
a fr b 11 e ©xfx d i
ﬂf; x
5. Express each of the following in the form ax’, where a and b are rational constants,
4 1 3 1 2 1
— b — — d - : f
a Jx Ty ¢ dx {3z ¢ 5afx G
6. Express in the form 2°
a § b (4 e (&) d 167 e §° f(L)°
Advanced Skills
1. Express each of the following in the form 3", where v is a function of x.
a 9 b 81" ¢ 27° d (3 e 977! f ("
2. Given that y = 2", express each of the following in terms of y.
a 2°! b 2777 e 27 d 8 e 2477 f oLy
3. Find the value of x such that
a 2'=64 b 5 '=125 e 3¥1-27=0 d 8-2=0
e 377 '=9 f 16-4""*=0 g 97 =27 h 87 '=16
4. Solve each equation.
a 27 =4" b 5%=25"" ¢ 9F=3"" d 16°=4""
e 47 =§" f 277=9'"~ g 67 =367 h &=16""
5. Solve the equation
25 =5%"1
6. Given that x=2'"" and y=2",
a find expressions in terms of ¢ for
i xy i 2y
b Hence, or otherwise, find the value of 1 for which
2y —xy=0.



https://youtu.be/1lThXgU08S0
https://youtu.be/v5bn4HZrmQs
https://youtu.be/W0h4rHj88ys

Exam Questions (OCR/MEI C1 Questions)

1.

Jan 05 Q5

Find the value of the following.

M ()

Gi) 164

(2]
(2]

June 05 Q6

Simplify the following.

(i) a"
(ii) a® + a™*

(i) (9a%p? }'i

(1]
(3]

June 06 Q9
Simplify the following.
. 1
162

(i) —
814

. 12(a'pre)?
(ii) ———F
da’ch

(2]

[3]

Jan 07 Q6

Find the value of each of the following, giving each answer as an integer or fraction as appropriate.

M 25°

-+

o (i)

2]

[2]

June 07 Q5

(i) Find a, given that a’ = 641”}'3.

1 =5
{ii) Find the value of [;] )

(2]

(2]

Answers — Basic Skills

1.

— 1 1
a =r=j3

d =6"=36

b =1

e =) ==

£ f

a =~H><iﬁ

=2x3=06

b = 416+25

=2+5=7

[

27
- I|I
3- - 36

|- - 1
3+6= 3

12

g = (B 49

=27=-7=20

d = Y-64%(0)

=—4x27=-108

h =327

=3l

x(

N0)

P'T{ll‘“]




4 1 a =4t h = x° ¢ =x*xxt=x d == =y7
X
e ={_1“3}§=_\“4 f =xtxxt=y g ={1r£'}5=xi h =xixxt=x?
5. 1 - _
a 4x b ix7 ¢ 3x7 d 2 e ix' f ix
6. | a =(2=2° b =2 =2" ¢ =@ =27
d =@2Y*=2" = 2 =2 f =23 =2"
Answers — Advanced Skills
Ll a =@)=3" b =@3% " '=3""1 ¢ =(@3)i=3"
d :[3—]}1:3—:: :[31}11'—]:311:—1 f :{3—3}x+1:3—3_1:—ﬁ
2. a =2>’<2I:2_}-' b =2 %= %_}. ¢ :{2::]1:},1
d =[23}.1=231={2.r)3 =}_,3 e =25K24I=Ryﬂ f ={2—l}x—3=23x2_¢=5
¥
3.1 g 2v=2° b 55 '=5 ¢ 3¥71=27=3 d (2y=2"=2
x=06 x=1=3 x+4=3 x=1
x=4 == =1
e 321: l:3 f Iﬁ:42:431—3 g (3 }1: 2:311: 4:33 h tzi}h-lzzﬁtfizzd
x-1=2 2=3x-2 2yx—4=1 bx+3=4
=1 v= v=1 r=1
4, a 2_1:—3=[22}.r:2_t b 53:={52]:+|=511—2 c (33} =3 4 [42},:41.=4| _x
x+3=2x Ix=2x+2 dr=x-3 x=1-x
x=3 x=2 x=- x=§
8 (22}1*1:{23]: f {3 ]21:_[3 }3 x g ﬁlr—lz{ﬁl}.r—l h [2} {2 }lr 1
211: + — 214’ 3 — 3f| 2r ﬁl‘l.'—] — ﬁll"q 25.1: 2?‘;]’
2x +4=3x fx =6 - 2x Ix—1=2x+4 Ix=8x-4
x=4 x=3 x=5 x=3
5. 25;:{51}x=5-ﬂ:-
511:=54.1:+l
2y =4y + 1
x= -3
6. a i _{}.zzr—]xz.ﬂl]:z-ﬂ—]
i 27 =2x(2")=2x2%=2%""
h zﬁr-l_ zdﬂ—lzﬂ
ziﬁr-l= 21]—[
br+1=4dr—1
t=-=1




ndices Exam @uestions Solutions

1 Jon 05 QS 2. Jan 05 86
. 3‘? R A6V =2 g
(i) (' (i) 16 (i)a°=| (Wa°ra"=a
. ) : (lb"‘*)3 (i) (9a°0%)7%2 = o
: - 23 5
= 8 3a°b
3 Juee 0b 01 4. J)aa 07 Ge
(‘) &:’2 (‘) ‘2‘ 3| 3-02* (‘) 253,1 = 26',2)3
g\““’ | ka“c ( 9
= §
= i % 12 b‘ “
(81™)° ta*c® = 128
= _ a9 8 -2 & o h L
S < @@ 6
= _‘t c* 7 L-g.—q
27




Topic: B2 Surds Basic Skills

new

https://youtu.be/jHelde32Ytl Doncaster

Mathematics Department

1. Evaluate
a q'rd-_‘? b 121 ¢ L5 d .- e ﬁ f m
2. Siumplify
a N7 x7 b 445 x5 ¢ 343) d (Vo)
3. Simplify
a -.r’l_E b Jﬁ C -J'ﬁ d ﬁ e -JE f JL'?__R
4. Simplify
a 18 + 450 b 48 - V27 e 248 + T2
5. Express each of the following as simply as possible with a rational denominator.
L X L gm0
V5 V3 V8 V1 V3 Vis
6. Express each of the following as simply as possible with a rational denominator.
1 A 1 3
R i ¢ J6-2 W
Advanced Skills
1. Simplify
a (V5 + 125 +3) b (1-~2)442 -3) e (247 +3)
2. Simplify
a 8 + % b «;"4_ - ilr_—{; c %
Ja5-5 L P 2 6
20 J_ T 3 1
3. Solve the equation
3= {5 (x +2),
giving your answer in the form a + b u'ri"j._ where g and b are rational.
4, Express each of the following as simply as possible with a rational denominator.
3 i b ﬂ ¢ ﬂ d 3_"'5
-ﬁ 4 JE 2+ ﬁ Jﬁ -3 4+ E\E
5.
[3@ —3)cm 1

&
¥

{ cm

The diagram shows a rectangle measuring (Eﬁ =3)cm by [cm.

Given that the area of the rectangle is 6 cm’, find the exact value of [ in its simplest form.



https://youtu.be/jHelde32YtI

Exam Questions (AQA Questions)

1. | Jan 05 Q5

(a) Simplify (v12+2)(v12-2).

(2 marks)

(b) Express v/12 in the form m+/3, where m is an integer. {1 mark)
12 +2
(c) Express V{(——-lh in the form a + b\/3, where a and b are integers. {4 marks)
V12 -2
2. | June 05 Q5
Express each of the following in the form m + nV/'3, where m and n are integers:
(a) {\.ﬁ + 1]2; (2 marks)
V3 +1
b ) (3 marks
&) (3 marks)
3. | Jan06 Q1
(a) Simplify (V5 +2)(v5 -2). (2 marks)
(b) Express V'8 + /18 in the form n\/2, where n is an integer. (2 marks)
4. | June 06 Q4
(a) Express (4v/5 — 1)(v/5 + 3) in the form p + g+/5, where p and g are integers.
(3 marks)
(b) Show that % 15 an integer and find its value. 3 marks)
5. | Jan07 Q3
543
(a) Express :-; il 2 in the form p\-@ + g, where p and g are integers. (4 marks)
(b) (i) Express /45 in the form ny/5 . where n is an integer. {1 mark)
(i1) Solve the equation
xV20 =75 — V45
giving your answer in its simplest form. (3 marks)
6. | June 07 Q7
63 14 . .
(a) Express + ﬁ in the form nv/7, where n is an integer. (3 marks)
T+ 1
(b) Express % in the form p\.ﬁ—k q, where p and g are integers. (4 marks)

Answers — Basic Skills

1. a =7 h =11 c =%
d =2 e =0.1 f =03
2. | g4 =7 b =20 c =27 d =36




3. | a =Jax1=28 b =+4xT=2:7 e =16%+5=445
d =9x3=33 e =-/ax~J6 =26 f =-J64x2=82
4. | a4 =32+52=8V2 b =4/1-33=43 ¢ =42+6\2=1042
5. __|_ :EK‘UE:; :IK‘JE—:_I.
“FE b-pE 8 « “pE oV
_ 14 VT _ W2 AL Y S N Y
4 -FF A c ~FF Y f e ETEE
6. 1 JE—]_JE—L_
a —EXT_—— ~ —-J'E—]
TL {;‘_‘ 4iﬁ+'}—2(~ﬁ+1}
c =?;I_—1x{§:—2=£+2 =1(Jo+2)or 16 +1
3248 3-[* J'} _
d =5=x = 32-43)
Answers — Advanced Skills
L a =10+3+5 42543 b =42 -3-8+32 ¢ =28+12+f7 +9
=13 +545 =72 - 11 =37+ 1247
2 - 6 V2 - V3 _6-22_ 2
a Zﬁlﬁxﬁ b =443 - TT ¢ =5
=242 +342 =43 - 1.3 ="’“E“‘
d:m_sxﬁ E=_£} ]XE f:ixﬁ_ﬁﬁ
5 A5 W22 a2 2 N N N ]
=220 =42+ 12 =1i-L13
- 13-45) =22 =43
3. | 3x=.5x+2.5
x(3-5)=245
s b 3 53+
3—;5 L — 3+:ji 9=-5
4. N \E—\IE 1u"_[1'r— \"'_] — _ 13 _ -1 _
e O oty sy e 1H2-23)=1(:3-1)
1443 2-43 (1+43)2-43) _
h‘+J_21J_ 2 2-3+23-3=3-1
1+-J'_ VI0+3  (1+T0)10+3) _
S TR e S = J10+3+1043410 =13+ 4410
342 4-32_(-V2)e-32) _12-942-42+6 _ 13
d FPEN AN 1618 =2 = 0132 -18) or £42-9
5. j—_6 __ 6 . W1+3_ 66243
W2-3 34"3 W2+3 15-9
]5§[\.||r_+l] —2J7 +2




Exam Questind Solvtions - Swds

1. Janos &S
(@ (2+ 2Me-2) ™) ®)2={w3E Y z+2X{e+2) ()
= 12- 201242012 - % =23  (V2z-2){i2+2)
=B A &) = 124282 +202 +4 (b)
g
= 16+ 412
3
= 16+8J3 (A)
8
= 2403 (&)
2. June 05 @5
3 +1)? OB +D(G+)  (w
: -((r +;)r ) ( E%:—'mﬂ |
) 3“(3‘“»'“') = 44203
= 3+{3+{3+) 3+G -3 (A)
= 44203 (N) = '-I--tzgf}
=243 (A')
3. Jan 06 Ql
(@ (V5 + 2)({5-2) (b) N8 + 8
= §-254+26 -4 M) =[EEZ+ER ()
= 2{2 + 3{»
= | (n) = §2 (#)
4 dJune 06 Q%
(@ (W5 -1)({s+3) (b) {15;_(2‘7
=99 3+ INC < C= (m\)(Au S
= lel:-.llfé (;u)s ) = 53 -3J3 ()
: | '3
=2 (W)
NES

= 9 (Al)



5. Jan 07 @)

@ (5+)(E+2) ) (@) W=V ()
(s -2)(5+2) = a5

=5 tzf 3& 6 (A') i) acd20 = 75
e e e F

= N3
= 11+8(s () r :45 (m
oc =2 (A\)
6. June 07 Q7
(a) V62 + 4 ) GF+T+2) (@
9 r() 7 )(7-2)(ﬁ+2) ,)
ml
=3{7 4+ Iw.J7 = 73203407 +2 @)
307+ T (o) e ™)
= _{7] + |m = q 4+ 3]7
3 3
: {7 426 « 3487 (M)

37 (A n)



Topic: B3 Quadratics Basic Skills new

Doncaster
| https://youtu.be/PziwsSojnIki I\ttps://youtu.be/sn_joGleSw | Mathematics Department
| https://youtu.be/kk7p6hjn7hqhttps://youtu.be/tolqbX_NXHo|

1. Using factorisation, solve each equation.
a r=dx+3=0 b x¥+6x+8=0 c X +d4x=5=0 d ¥-Tx=8
e X =25=0 f x(x—1)=42 g x =3x h 27+ 12x+x =0
i G0-dx—x"=0 j Sx+14=x" k X =3x+1=0 1 xx-1)=6(x-2)
2 a x-54 %zu b x—%=3 e =¥ -3x=0 d ¥(10-x)=9
e 2~ +3 oo ¢ X8, g x+5=— h -2 =3
xr ox x=4 x+3 X
3. Sketch each curve showing the coordinates of any points of intersection with the coordinate axes.
a y=x =3x+2 b y=x+5x+6 c y=x-9
d y=x—2x e y=x—10x+25 f y=2x"—l4x+ 20
4. Use the quadratic formula to solve each equation, giving your answers as simply as possible in
terms of surds where appropriate.
a r+4x+1=0 b 448 —¢'= e V=2004+91=0 d rF+2r-7=0
e 6+18a+a =0 f mm-5=35 g ¥ +1lx+27=0 h 2w +6u+3=0
i S5-y=y'=0 j 2 =3x=2 kK 3p+Tp+1=0 1 t'=14=14
5. Express in the form (x +a)” + b
a X +2x+4 b x —2x+4 e X —dx+1 d ¥ +6x
e X' +4x+8 f ¥ —8x-35 g x+12x+30 h x —10x+25
i X +6x-9 j 18—dx+x k x+3x+3 1 x+x-1
6. Express in the form a(x+ b)Y + ¢
a 2" +dx+3 b 2x —8x—7 ¢ 3-6x+ 3 d 4x +24x+ 11
e —x —2x-5 f 1+ 10x—x g 2x +2x—1 h 3x -9x+35
i 3x = 24x + 48 j 3x - 15x k 70+ 40x + 5x I 2¥ +35x+2
m 4x" + 6x - 7 n -2x +d4x -1 0 4-2x-3x p ixX+ix-1
7. Solve each equation by completing the square, giving your answers as simply as possible in terms
of surds where appropriate.
a yV-4+2=0 b pr+2p-2=0 e X¥-6x+4=0 d 7+10r+r =0
e x=2x=11 f a-12a-18=0 g m=3m+1=0 h 9=Tr+1t°=0
i w4+ Tu=44 j 2¥-4p+1=0 k 3p°+18=-23 1 2¥+12x=9
8. Sketch each curve showing the exact coordinates of its turning point and the point where it
crosses the y-axis.
a y=x —4x+3 b y=x+2x-24 ¢ y=x -2x+5
d y=30+8+x e y=x+2x+1 f y=8+2x-x"
g y=-x+8r—7 h y=-x"-4x-7 i y=x-5x+4
j o y=x+3x+3 k y=3+8+4x 1 y=-2x"+8c—15
...include points of intesection with the x-axis



https://youtu.be/Pziws8ojnlk
https://youtu.be/sn_joGVj15w
https://youtu.be/kk7p6hjn7hQ
https://youtu.be/toIqbX_NXHo

By letting y = 2", or otherwise, solve the equation
2710027 + 16 = 0.

Advanced Skills

1. Solve the equations
3
a y——=4
x
b i -1=2x
5-x
2.

Find in the form kﬁ the solutions of the equation

27+ 52 x—6=0.

a Express x° — 44/2x + 5 in the form alx + by + c.
b Write down an equation of the line of symmetry of the curve y=x"+ 42 x+5.

4. f(x) = x* + 2kx - 3.
By completing the square, find the roots of the equation f{x) =0 in terms of the constant k.

5. Labelling the coordinates of any points of intersection with the coordinate axes, sketch the curves
a y=(x+1)x—p) where p=10,
b y=(x+g) where g<0.

6. fix)=2x" - 6x + 5.
a Find the values of 4, B and C such that
fix)=A(x + B) + C.

b Hence deduce the minimum value of f{x).

7. a Giventhat 1= x' express x° interms of 1.

b Hence, or otherwise, solve the equation

23+ —6=0.

8. a Given that y=3" express 3™ " in terms of y.
b Hence, or otherwise, solve the equation

1003+ 1=0.

Exam Questions (AQA C1 Questions)

1. | Jan 2011 Q7
(a) (i) Express 4 — 10x — x? in the form p — (x + q)

-
i

(2 marks)

(ii) Hence write down the equation of the line of symmetry of the curve with equation

v=4— 10x — X2, {1 mark)




June 11 Q4
(a) Express x> + 5x + 7 in the form (x + p}z + g, where p and g are rational numbers.

(3 marks)
(b) A curve has equation y = x4 5x4+7.
(i) Find the coordinates of the vertex of the curve. (2 marks)
(ii) State the equation of the line of symmetry of the curve. (1 mark)
(iii) Sketch the curve, stating the value of the intercept on the y-axis. (3 marks)
(c) Describe the geometrical transformation that maps the graph of y = x2 onto the
graph of y = X +5c+7. (3 marks)
Jan 12 Q2
(a) Factorise x2 — 4x — 12. {1 mark)
(b) Sketch the graph with equation y = x2 — 4x — 12, stating the values where the curve
crosses the coordinate axes. {4 marks)
(c) (i) Express x? — 4x — 12 in the form (x — p}z — g, where p and g are positive integers.
(2 marks)
(ii) Hence find the minimum value of w2 -4y —12. (! mark)

(d) The curve with equation y = x? — 4x — 12 is translated by the vector [_21 .

Find an equation of the new curve. You need not simplify your answer. (2 marks)
June 12 Q5
(a) (i) Express x? ~3x+5 in the form (x — p}z +q. (2 marks)
(ii) Hence write down the equation of the line of symmetry of the curve with equation
V= x2 —3x+5. 1 mark)
Jan 13 Q4
(a) (i) Express x2 — 6x + 11 in the form (x — p}z +q. (2 marks)

(ii) Use the result from part (a)(i) to show that the equation x2 —6x+ 11 =0 has no
real solutions. (2 marks)

(b) A curve has equation y = x2—6x+11.
(i) Find the coordinates of the vertex of the curve. (2 marks)

(ii) Sketch the curve, indicating the value of y where the curve crosses the y-axis.
(3 marks)

(iii) Describe the geometrical transformation that maps the curve with equation

V= x2 — 6x+ 11 onto the curve with equation y =x~. (3 marks)




6. | June 13 Q5

numbers.

(i) Hence write down the minimum value of 2x2 4 6x 4 5.

(a) (i) Express 2x2 + 6x + 5 in the form 2(x + p}z + g, where p and g are rational

(2 marks)

{1 mark)

Answers — Basic Skills

1. a (x=D(x=3)=0 b (x+H)x+2)=0 ¢ (x+5)x=1)=0 d x¥=Tr-8=0
x=lor3 x=-d4or-2 x==5orl (x+1x-8)=0
x==lor8
e (x+5)x-5)=0 f P-x-42=0 g ¥ =3x=0 h (x+9)x+3)=0
x==5or5 (x+6)x=T1=0 xx=3)=0 x==9or-3
xr==bor7 x=0or3
i r+4x—60=0 j X¥-5x-14=0 Kk (Zx=Dix=1=0 1 r—-x=6x-12
(x+ 10)x=6)=0 (x+2)x-T)1=0 x=+orl ¥ =Tx+12=0
x==10orf x==2or7 (x=3)x=4)=0
r=3ord
2. a x—5x+4=0 b x'—10=3x e X2 -x=3)=0 d Il -x'=9
(x=1Dx-4)=0 F-3x-10=0 Hx=3)x+1)=0 F-10"+9=0
x=lord (x+2)(x-35)=0 x=-1L0or 3 (- -9)=0
x=-2or5 r=1lor9
r=xlort3
e S+dr—x"=0 f x-6=x(x-4) g (x+5)(x+3)=3 h x'-4=3x
X —dx-5=0 x—6=x —4x K+ 8+15=3 =3 -4=0
(x+1)x=5)=0 ¥ =5x+6=0 KA+ Re+12=0 F+ D -4)=0
x==lor5 (x=2)x=3)=0 (x+6)ix+2)=0 x ==1 (no sol’s) or 4
x=2or3 x==6or=2 x==x2
3.




a x¥—-3x+2=0
(x=1)x-2)=0
c=1or2

¥

{0, 2)

{

0 |[1.n

]

(2,0

d x—2x=0

xix=2)=0
x=0or2
V ok
(0, 0) .
0 (2,0) x

g —x +5x=4=0

X =5x+4=0
(x=1)x-4)=0
c=1or4

¥

T N
0 [ AL0) \4.0)
(0, —4 \

j 2+ 13x+6=0
(Zx+ I){x+6)=0
x=-6or —%

(0. 6)

X

6.5 |0

(—1.0)

[ ]

b x+35x+6=0
(x+3)x+2)=0
x==3 or-2

(-3.0) (-0 0 x

e r—10x+25=0
(x=35Y=0
¥r=35

(0, 25)

x==lor2

L 1

(0,2)
{—l,m/’_\[:, 0)
/a \

:"'1r

k 3—Bx+4r =0
(2x=1)2x=3)=0
=% or 3

y
(0, 3)

c ¥-9=0
(x+3)x=3)=0
x==3or3

L 1
(-3, :1]\ / (3,0)
0 X
{0, -9

f 2v' —14x+20=0
2x=2)x=5)=0
x=2ors

(0. 200

o] M50 x
(2,0)

i 2 -3x+1=0
(2x=D)x=1)=0
x=%url

¥

(0. 1)

ol Ao "
($.0)

I 2+ Tx—4¥r =0
A =Tx=2=0
(dx+ 1)x=2)=0
x= —% or2

¥

(0.2)

-+.oflo 120 "




a r= -4£.fl6-4 b 1= -BE.J6d+16 y= 2[!1-4'44]4]—3&4 d r= =2 ++4+28
2 -2 2 2
_ =4:24f3 (= B _ 206 oo 2242
2 -2 2 2
x=-2+3 r=4+245 y=Torl3 F=—1+£2+2
e a= =18+ ;24—24 f ml—im—5=ﬂ g x= =11+ I;I—Iﬂﬁ h u= —E-iql'iﬁ—zcl
. —131210-5 o Sd:u|'1;5+2lJ x= L1 403)  u= —5i42«a"§
= 9+543 m=L1(5+345) u=L1(-3+3)
i y= 2 j 2¢-3x-2=0 k p=TECR 1 - 14-14=0
_}’=—J3-[]i Jﬁ} I:Siu'j+lﬁ P=i'l:—7i".l'rﬁ} = 14+ 129ﬁ+5ﬁ
- 2
x=-+orl =T7+37
a =(x+1F-1+4 b =(x-1-1+4 ¢ =(x-2F-4+1 d =(x+3V-9
=(x+1)+3 =(x-1)+3 =(x=-2)"-3
e =(x+2Y-4+8 f =(x-4y-16-5 g =(x+6)"-36+30 h =(x-5"-25+25
=(x+2)°+4 =(x-4)7-121 =(x+6) -6 =(x-5)
i =@ +3-9-9 j =(x-2-4+18 k =(x+3)-2+3 1 =(x+1)y-1-1
=(x+3)-18 =(x-2)+14 =(x+ 1)+ 2 =(x+1)-43
a =2[F+2]+3 b =2 -4x]-7 e =3 -W]+3 d =4[ +ax]+11
=[x+ 1F=1]+3 =2[(x-20-4]1-7 =3[(x-1F-1]+3 =4[(x+3)P-9]+11
=2x+ 17 +1 =2(x-2)"-15 =3(x-1) = 4(x +3)* = 25
e =[x +2x]-5 f =-[x-10x]+1 g =2 +x]-1 h =3[ -3x]+5
—_ 2 - z _ z — 2
=[x+ 1Y =1]=5 =—[(x=57=25]+1 =2[x+Ly-11-1 =3[(x-31)-2]+5
—_ 2 _ 2 _ 2 — 2
=(x+17-4 =—(x-5)7+26 =2x+ 1y -1 =3(x-3y-1
i =3 -8]+48 j =3[ -5x] k =5 +8]+70 1 =2[x+ 3x]+2
=3[(x—4)"-16]+48 =3[(x— 3y - E]  =5[(x+47-16]+70 =2[(x+3)-E]+2
=3(x - 4)° =3x-3y- & =5(x+4)* - 10 =2x+ 3y -2
m=4x"+3x]-7 n =-2x-2]-1 o =-3x+3x]+4 p =i[xr+ix-1
=4[(x+3)-2]1-7 =-2x-1)y-1]-1 =3[(x+1)y-L]+4 =L[x+i)y-2]-1
=4(x+ 2y - & =2x=1y+1 =-3(x+Li)y+ 4 =lx+3y-1




a (y=2)-4+2=0b (p+1Y=-1-2=0¢ (x=-3V-9+4=0d (r+5°=-25+7=0

(y=2y=2 (p+1y=3 (x=3y=5 (r+57=18
y-2=%2 p+l=1£3 x—3=%45 rt+5=+f18 = 4342
y=2+2 p=-1£43 x=3+45 r=-5+32

e (x=1=1=11 f (a—-6)-36-18=0g (m-2y-2+41=0h (t-1y-L+9=0
(x=1y=12 (a—6) =54 (m-3)=2 (t-L1y=41
2-1=tf12=82{3  a-6=+J54=836 m-1=+L -1 =445
x=1+243 a=6+3/6 m=1(3+45) 1=1(7+13)

i (wtl)y-L=44j y-p+Ll=0 k p+op=-2 I x4 6x=2
(u+ 1y=2= -1'-1+1=0 (p+3P-9=-2 (x+3yF-9=2
u+l=x1 y-1y=1 (p+3y=4 (x+3)7=2
w=-1+L yol=td=2l2 p+3=tp =223 x+3=2[T=+15
u=-11or4 y=li§-\E p=—3t%u'r?_p x=—3t%-.|'rt7:-

a y=(x=2)-4+3 b y=(x+1y-1-24 c y=(x=1y-1+5
y=x-2y-1 y=(x+1y-25 y=@x-1y+4
minimum (2, =1} minimum (=1, =25} minimum (1, 4)

L \ 1y
o =1.-

(2.=1)

d y=(x+4)=16+30
y=(x+4y+14
minimum (-4, 14)

(0, 30)
(4, 14)

L 3

o|

g y=-x-8]-7
y=-[(x-4y-16]-7
y=—x-4y+9
maximum (4, 9)

i y=(x+ %]2—§ 3
y=(x+ -.3_,-]21 L

i i

)

minimum { -

2% 4

y=@x+1y-1+1

y=(e+1)y
minimum (-1, 0)

(0,1)

-0y o

X

y=—[xr+4x]-7
y=—[(x+2y-4]-7
y=—(x+2y-3
maximum (-2, =3)

k y=4[x"+2x]+3
y=4[(x+ 1) =1]+3
y=4(x+ 1y -1

minimum (=1, =1}

y
\ /km, 3)

1ol @

y==[x =2x]+8
y==[(x=1Y-1]+8
y==(x=1y7+9
maximum (1, 9)

! o

y=(-37-% +4

y=x-3y-3

4
minimum ( 3

0

2% 4

-

y==2x" —4x] =15
y==2[(x=-2)-4]-15
y==2(x=2y =17
maximum (2, =7}
1
a
{0, -15)

X

(2.-7)




3. Y10y + 16=0
(-2)(-8)=0
y=2=2ord
x=1lor3
Answers — Advanced Skills
1. a X¥-5=dx x = 250448
s B 4
¥=dx-5=0 _ —iliqﬁ
(x+1)x-5)=0 3
x=-lor5 PR
4
b 9—(5-x)=2x5-x)
' = 9x +4=10 = =342 or L\2
(Zx— )(x—4)=0
x=4ord
3. a =(x— 22 -8+5 ¥+ 2Ux -3 =0
=(x— 24J2) -3 (x+kP-K-3=0
b x=2\2 (x+k)y=k+3
x+k=+k*+3
x=—k+ k> +3
5. a x=0 = y=-p
y=0 = x=-=lorp
Va
\ /Jr‘={-f' D)x = p)
(-LLoN |0 fip.0) x
{{]1_p}
b x=0= y=g
y=0= x==q [-g=0]
}J
(0.4%) y=(x+qr
ol (4.0 X
6. a flx)=2[x -3x]+5
= 2[(x— 3)'— £]+5
=2x-1)y+4
W A=2,B=-3, C=1
b minimum value of f{x) = &
7. a x' =(x|} =i-
b let i=x = 2°+i-6=0
(26 =3)t+2)=0
=-2or 3
but x=1" .. x=—8or <L




2 2 :2

a 3=33Y =9
b 9 —10y+1=0
Oy-Dy-1)=0

:'l= 31= %1 1

Lox==210







Topic: B4 Simultaneous Equations

Basic Skills

https://youtu.be/4SRtwS5unwE

Qnewcolle

Doncaster

9@

Mathematics Department

1. Solve each pair of simultaneous equations.
a y=3x b y=x-6 c y=Ix+6
y=2x+1 y=1x-4 y=3-4x
d x+y-3=0 e x+2y+11=0 f 3x+3p+4=10
x+2y+1=0 Ix-3y+1=0 x=2y-3=0
2. Solve each pair of simultaneous equations.
a ¥—-y+3=0 b 2x¥—y—8=0 ¢ X+ =25
x=yp+5=10 x+yp+3=10 x=y=35
d ¥+ 2xp+15=0 e X¥—2xp—1' =7 f 3 -x-1"=0
x—yp+10=20 x+yp=1 x+typ=-1=0
g Xxl+xp+)y =22 h x¥—4y-y =0 i XAxy=4
x+ty=4 x=2y=10 Ix+2y=06
3. Find in each case the coordinates of the points where the line [ intersects the circle C.
a [:y=x-4 C:x+y =10
b [:3x+y=17 C:x +y —dx=2y=15=0
¢ [:y=2x+2 C:dx' +4y" +4x—By—15=0
4.

Show that the line with equation y=2x + 1 is a tangent to the circle with equation
x +3° —8x—8y+27=0 and find the coordinates of the point where they touch.

Advanced Skills

1. Solve the simultaneous equations
2=y =T=0
=3y +7=0
2. Solve each pair of simultaneous equations.
a x—l——4y=ﬂ b xv=6 C E—Ey+4=ﬂ
» X
x—6y—=1=0 x—y=35 dx+y-T=0
3. Solve the simultaneous equations 4. Solve the simultaneous equations
3.1:—l=q,3_1' 41l'=2_1'—l
3.1:—1=4I1-_1- gdlz}l.fl



https://youtu.be/4SRtwS5unwE

Exam Questions (AQA C1 Questions)

1. | Jan 011 Q7
(b)

(i)

x4+ 2(2%k+5)x - (13k+4) =0

The curve C has equation y =4 — 10x — x? and the line L has equation
v = k(4x — 13), where k is a constant.

Show that the x-coordinates of any points of intersection of the curve C with the
line L satisfy the equation

{1 mark)

2. | Jan 13 Q8
k 15 a constant.

(a)

satisfies the eguation

22 — (2k+ 1)x+3k—-1=0

A curve has equation y = 2x“ —x — 1 and a line has equation y = k(2x — 3), where

Show that the x-coordinate of any point of intersection of the curve and the line

(1 mark)

Answers — Basic Skills

1. a 3x=2x+1 b x-6=1x-4 ¢ x+6=3-4dr
x= x=4 x=-1
nx=ly=3 L x=4,y=-2 LX= =, p=3

d subtracting e Ix+dp+22=10 f ox+6p+8=0
y+4=0 x=3p+1=0 I5x - 6y=15=0
y==4 subtracting adding
Lx=Ty=-4 Ty+21=0 2x=T7=0

}J:_} _t‘:%
wx==5,y=-3 Lx=4,y=-2

2. a subtracting b adding y=2x=35
r=x=2=0 2 =Tx+3=0 sub
(x+1)x-2)=0 (2x=1Hx=3)=0 ¥4+ (2x=51=25
x=-1or2 x=1or3 ¥ —dx=10

x=-1,y=4 x=1,y=-3 xx—-4)=0
or x=2,y=7 or x=3,y=-6 x=0or4
x=0,y==5
or x=4yv=3

d y=2x+ 10 e y=1-x y=l=x

sub. sub. sub.
XA 2x(2x + 10+ 15=10 21 -x)—(1-x)=7 W —x—(1-x)=0
FH4x+3=0 r=4 2t +x=1=0
(x+3)x+1)=0 x=+2 (2x=1)(x+1)=0
¥x==3or-1 x=-2,y=3 _r=—lur1;
x==3,y=4 or x=2y=-1 x==ly=2
or x=-],y=8§ or x=1.y=1

g y=4-x h x=2v y=3- 3x
sub. sub. sub.
2+ x(d-x)+(@-x =22 () -dy-y'=0 Y +x(3-3x)=4
X=2=3=0 W =dy=10 X —6x+8=0
(x+1)x=3)=0 W3r=4)=0 (x=2)x-=4=0
x=—lor3 y=0or 3 x=2ord

x==l,y=5 x=0,y=0 x=2,y=0
or x=3y=1 or x=%.y=3 or x=4,y=-3




a sub. X’ +(x-4)Y=10

X-dx+3=0

(x=1)x-3)=0

x=13
So(L,=3)and (3, -1)

b sub. y=17-3x
X H(17=-3x) -4x-2(17-3x)-15=0
X—10x+24=0
(x=d)x-6)=0
=46
oo (4, 5)and (6,-1)

¢ sub.
4x3+4{lr+2]1+4_t—8{1t{2]—15=ﬂ
A +4x-3=0
(2x+3)2x=1)=10

x==3,1

317

© (=4, -1)and (4,3)

2

sub.

X4 (2x+ 1Y -8y —8(2x+ 1)+27=0
X —dx+4=0

(x=2y=0

repeated root .. tangent

touch whenx=2 .. at(2, 5)

Answers — Advanced Skills

L y=22 L I R 4. | @yp=r
wb. 26— (2T _g g @y P=2)" L x-6=2+2 dx=y-1 (1)
3 6r— 16 =4y b e
18 = (x+ TV = 63=0 = 6r-l6=x-1 3 =¥
¥ =2x-8=0 =13 Bx=y+1 (2)
(x+2)x-4)=0 =3 p=1
¥=—2ord X=1¥=3 (Hand(2) = y=4dx+1=8c-1
sx==2,y=1or x=4,y=5 4x=2
x=1,y=3
2. a subtracting b y=x-5 ¢ y=T-4x
. F2y+1=10 sub. sub.
"
1+ +y=0 x(x—5)=6 2 _27-4x)+4=0
X
B ey-1=0 ¥ =5x-6=0 3-2x(T—4x)+4x=0
(2v-Diy+ D=0 (x+1)x=6)=0 8= 10x+3=0
y=-=lor x==loré6 (dx=3)2x-1)=0
x=-5y=-1 x=-l,y=-6 x=Lors
or x=4y=1% or x=6,y=1 x=4,y=5
or x=2 y=4




Simultaneons Ecluatnbn.s Exam Questions
1. Jan 1)

=0 -ty R(kac-13)
R(¥x-13) = 4 -10xc-2c*
a”+105C + WRX - I3R - 4+ = O

x*+ 2(2r+8)x— (13R+¥) = O

2 ;_)an 13 0%
y = 20’ - \ y = R(Zx-a)
2x*-x -\ = R(2x-3)
2ot -3¢ -1 = 2rx -3R
2>c*w2Rx-x 43R-1 = O

2>t~ (2Ra)x +3R-1 = 0



ﬂnewcollege

Topic: B5 Inequalities Basic Skills Doncaster
Mathematics Department

https://youtu.be/wDut-In_7Wg

1. Solve each inequality.
a y—-3=y+4 b 5p+1=p+3 c ¥x—-2<3x-8
d a+1l1z15-a e 17-2u<2+u f 5-b=14-3b
g dx+23<x+35 h 12+3p=2p-1 i l6-3p=36+p
2. Find the set of values of x for which
a ¥ —4x+3<0 b x'-4<0 e 15+8xr+x' <0 d x¥+2r<8
e r—fx+5=0 f x+4x>12 g x+10x+21=0 h 22+9%—-x =0
i 63-2x—x<=0 j x+1lx+30=0 k 30+Tx=x>0 1 x +91=20x
3. Solve each inequality.
a 2x -9x+4<0 b 2¥-5r-3<0 ¢ 2-p=-3p° 20
d 2y +9%-5>0 e 4+ 13m+3<0 f 9x-2r <10
g a+6<8a-9 h x(x+4)<7-2x i py+9)=2(y-35)
4. Giving your answers in terms of surds, find the set of values of x for which
a x¥+2x-1<0 b x'—6x+4>0 e ll—-6x—x>0 d x+dx+120
5. Find the set of integers, ., for which
n* = 5n<12.
Advanced Skills
1.
x+3
X
The diagram shows a rectangular birthday card which i1s x cm wide and (x + 8) cm tall.
Given that the height of the card is to be at least 50% more than its width,
a show that x = 16.
Given also that the area of the front of the card is to be at least 180 cm”,
b find the set of possible values of x.
2. Given that x=y=8§,

and that xy = 240,

find the maximum value of (x + y).



https://youtu.be/wDut-In_7Wg

(3r—4)ecm

-
rcm

A party hat is designed in the shape of a right circular cone of base radius + cm and slant height
(3r—4)cm.

Given that the height of the cone must not be more than 24 cm, find the maximum value of r.

Exam Questions (AQA C1 Questions)

1. | Jan11 Q7
(iii) Solve the inequality 42+ 33k +29>0. (4 marks)
2. | June 11 Q7

Solve each of the following inequalities:

(a) 2(4=3x) =5 -4x+2): (2 marks)
(b)  2xF45xr=12. (4 marks)
3. | Jan 12 Q6

A rectangular garden is to have width x metres and length (x + 4) metres.
(a) The perimeter of the garden needs to be greater than 30 metres.
Show that 2x > 11. (1 mark)

(b) The area of the garden needs to be less than 96 square metres.

Show that x2 + 4x — 96 < 0. i1 mark)
(c) Solve the inequality x” + 4x — 96 < 0. (4 marks)
(d) Hence determine the possible values of the width of the garden. (1 mark)

4. | June 12 Q7a
(ii) Solve the inequality 2 —10xr+8 < 0. (4 marks)




Answers — Basic Skills

Slex=3

e (x=Dix=5)=0

T\ /

1 a y>7 b 4p=12 ¢ 6<=2x
ps+ x>3
d 2az4 e 15<3u f 2b=9
az2 =5 h_:_p%
g 3x<-—|8 h y=-13 i =20=4p
x<=6 p==5
2. a (x=Dx=3)<0 b x+2)(x=-2)20 ¢ (x+5)x+3)<0 d ¥ +2x-8<0

(x+4)x-2)=0

-2\|../2 _5~—"3 | i —4 2
SL=2=5x=22 So=Sax==3 So=4=x=2
f X+4x-12>0 g (x+7THx+3)20 h x¥X=9x=22<0

(x + 6)(x —2) >0 (x+2)(x-11)<0

‘l\-.__'/i :
Lx<lorx=35

i P+ 2x-6320
(x+9)x=T)=0

=9 7

Lx=Qorx27

\ /.

—6\_,V2

sLo=2=x<1l

Lx<=6orx>2 Lxs=Torxz-3

k ¥-7x—=30<0 1 ¥ —-20x+9120
(x+3)x—10)<0 (x=T)x—=13)20

s

L=3<x< 10

J (x+6)(x+35)=0

Lx=<-6orx>-5 LxsTorxz13

a (x—Dx-4)<0

1=

1
e

[

d (2y-1(y+5)>0

Ly<=Sory>1

g a-8a+15<0
(a=3Wa-5)=0

Lad
LA

A
th

¢ P Hp=-2<0
Gp=2)(p + 1)<0

b (2r+1)Wr-3)<0

=Ll <r<3 L=lEp=

L

f 27-9x+ 1020
(2% - 5)(x-2)= 0

e (dm+1)m+3)<0

nx<2orxz= <

rHdx<T - Ix
YAex-T7<0
(x+Tx-1)<0

L=T=x<] Ly<=Sory>==2




a forcritical values b for critical values

¢ for critical values

. 2144 = b2-J36-16 . 636+ 44

2 ) 2 -2
. —2+72.f7 ‘= b+2.5 - N

2 2 -2
x=—1tu‘r§ _t=31w.E x=—312~.E
—l-Z=x<-1+42 x<3-forx>3+f5§ 325 <x <3125

d for critical values

. -4 l6-4
>
—4+2.f3

~

x=—2twﬁ

x<-2-forx>-2+43

2 =5n-12<0
(2n+3)n-4)<0

=3
—+ <n<4

ninteger o n=-1,0,1,2.3

Answers — Advanced Skills

let height be A

but h <24

<24
(3r—4)y - <576
F=3r=70<0

(r+Tir=10)=0
=7 10
=T7<r=10
-, maximum value of ¥ = 10

1. a (x+8)=15xx 2. x=yp+8
8=0.5x sub. Wy + 8) = 240
x<16 ¥+ By =240<0

b x(x+8)= 180 (v+20)y-12)=0

: =20 12
A+ 8x— 18020 20<y<12
(x+18)x-10)=0 —I8 x+y=y+8+y=2y+8§
x<-18o0rx210 - max value of (x + ¥) =2(12) + 8 =32
but x = 0 (width = 0)
and x = 16 I0=x=16

3. s R =0r-47 -4




lneqyuounes Exam Questins Soltons
{ lan \l_@7 (i)
4R + 33R +23 Y0
(4R +29)(R+1) 20  (m)]

cVs at R=-29 R=-| ;_‘_

(a) 2(‘-} -3x) y 5- %(x+2)
bxX > 5-4x-8 ()

-22: i (x-1 )

I x-l Ruese al n

e vepealiy 53
2
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Topic: E1 Triangle Geometry (Trigonometry) Basic Skills
Doncaster
Mathematics Department

https://youtu.be/uVI6 TAbOVBg

1.
The diagram shows triangle 4ABC in which 48 = 16cm, £4BC=118% and ZACE = 26",
Use the sine rule to find the length AC to 3 significant figures.
2 0
E2em
P I1.4cm R
The diagram shows triangle POR in which PO=82cm, PR=11l.4cm and ZPOR =357
Use the sine rule to find the size of ZPRQ in degrees to | decimal place.
3. 15.3 em
X
r
The diagram shows triangle XY in which AY=133cm, ¥YZ7=78 cm and £XYZ=31.5°
Use the cosine rule to find the length X7
4- -‘r
18 cm
13cm
&
c 17 cm
The diagram shows triangle ABC in which AB=18 cm, AC=13 cm and BC =17 cm.
Use the cosine rule to find the size of ZACE.
5.
Find the angle & in each triangle.
a b c
1.9m
1.7 m
67 cm 80 cm 7.4 cm



https://youtu.be/uVl6TAb0vBg

Advanced Skills

1. In triangle ABC, 4B=162cm, BC=123cm and £BAC= 37"
Find the two possible sizes of £ 4CFE and the corresponding lengths of AC.
2. Find the length x in each triangle.
a b c
IEm
27Tm
X
X
3. . . .
Find the angle @ in each triangle.
a b c
1.9m
1.7 m
67 cm B0 cm 74 em
4. Joanne walks 4.2 miles on a bearing of 138°. She then walks 7.8 mules on a bearing of 2517,
a Calculate how far Joanne is from the point where she started.
b Find, as a bearing, the direction in which Joanne would have to walk in order to return to the
point where she started.
5.
A ferry and a cargo ship are both approaching the same port. The ferry 15 3.2 km from the port on
a bearing of 076 and the cargo ship 1s 6.9 km from the port on a bearing of 3237,
Find the distance between the two vessels and the bearing of the cargo ship from the ferry.
6l B
104 cm
4 9.7 cm
c
The diagram shows triangle ABC in which A8 =104cm, AC=11.0cm and BC =97 cm.
Find the area of the triangle to 3 significant figures.
7. ¥
£ ¥
The diagram shows triangle XYZ in which XY =2235cm and ZXYZ= 34"
Given that the area of the triangle is 100 cm?, find the length XZ.




Exam Questions (AQA C2 Questions)

1. | June 2006 Q2

The diagram shows a triangle ABC.

B
A 48cm C

The lengths of AC and BC are 4.8 cm and 12 cm respectively.

The size of the angle BAC is 100°.

(a) Show that angle 4BC = 23.2°, correct to the nearest 0.1°. (3 marks)

(b) Calculate the area of triangle ABC, giving your answer in cm? to three significant

figures. (3 marks)

2. | Jan 2007 Q4 (adapted)

The triangle ABC, shown in the diagram, is such that BC = 6em, AC = 5cem and 4B = 4cem.
The angle BAC is 0.

4em 5cm

B 6cm C
{a) Use the cosine rule to show that costl = ;;— (3 marks)

(¢c) Hence find the area of the triangle ABC . (2 marks)




June 2008 Q4
The diagram shows a triangle ABC .

7.6m

B C

The size of angle BAC is 65° and the lengths of 4B and AC are 7.6 m and 8.3 m
respectively.

(a) Show that the length of BC is 8.56 m, correct to three significant figures. (3 marks)

(b) Calculate the area of triangle ABC, giving your answer in m’ to three significant
figures. (2 marks)

(¢) The perpendicular from 4 to BC meets BC at the point D.

Calculate the length of 4D, giving your answer to the nearest 0.1 m. (3 marks)

Jan 2011 Q3
The triangle ABC, shown in the diagram, is such that AB = 5em, AC = 8cm,
BC = 10cm and angle BAC = 0.

A

S5em 8cm

B 10 ecm [

(a) Show that 0 = 97.9°, correct to the nearest 0.1°. (3 marks)

b) (i} Calculate the area of triangle ABC, giving your answer, in em? , to three significant
£ gving ¥ g

figures. (2 marks)

(ii) The line through A4, perpendicular to BC, meets BC at the point D. Calculate the
length of AD, giving your answer, in cm, to three significant figures. (3 marks)




5. | Jan 2013 Q3
The diagram shows a triangle ABC.

C

The lengths of AC and BC are 5cm and 6 cm respectively.

The area of triangle ABC is 12.5 cm?, and angle ACB is obtuse.

Find the size of angle 4CB, giving your answer to the nearest 0.1°. (3 marks)

(a)
(b)

Find the length of 4B, giving your answer to two significant figures. (3 marks)

Answers — Basic Skills

L. AC _ 16
sinl I8 sin 26

AC= loxsml ¥

sim 26
=322cm
2. . .
sin SPREP _ sin3T
B2 114
sin ZPRQ = w =0.6033
ZPRQ=37.1°
3. . ,
X7 =78 +153

~ (2% 7.8 % 15.3 x cos 31.5%)

=91.422
XNZ=19.56 cm (3sf)

4. 18°=13"+ 17 = (2x 13 % 1T % cos ZACR)

cos S ACH = M
2x13x17

=0.3032
ZACB =72.4° (1dp)

singd _ s 724

5.
a area b area
5.8 6.5
=1 2.1x3.4xsin 66 = 1 x35%68xsin 116 sin = 222 ES = 0.8505
=3.26 m" (3sf) = 1070 em” (3sf) a=58.270
B=180-(72.4+ o) =49.330
area

=1 x5.8%6.5 xsin 49.330
= 14.3 em” (3sf)




Answers — Advanced Skills

1. sin ZACE _ sin37
16.2 12.3
sin ZACB = 10225137 _ 7926
ZACB=5240r 180 - 52.4 =524 0r 127.6
ZABC = 180 — (37 + ZACB) = 90.568 or 15.432
AC 123
s L ABC sm 37
Ac= 122020 20 40r54
s 37T
s ZACB=52.4°, AC=204cm or ZACB=127.6°. AC =54 cm (all 1dp)
2| a @ =180-(40+32)=108 b ¥=27+3§ sna _ sinbl
7.6 10,5
x = 2 _(2x2.7x3.8xcos83) sing= LOXE0l _ g 633
sin 10 s1n 44 10.5
x = 2 Axsinl08 ¥=19.229 a=39.276
sin 40
x =34.2 cm (3sf) x =439 m(3sf) B =180 — (61 +39.276) = 79.724
X _ 10.5
sin 79.724 smbl
- 10,5250 79.724
; sinfl
x =118 cm (3sf)
3. = a =
g oo snd.S b 1.9°=08"+ 17 ¢ P=74+87
67 o2
sinc.\::w —(2x0.8x 1.7x%cos 8) —(2%7.4%8.7%cos 43.7)
sin & =0.7236 cos g = L8 1T -1T P =37.3608, = 6.1123
2x0.Ex1.7
o =46.351 cos 8 = —0.02941 sng _ sndd7
74 61123
9 =180 - 96.5 -« 8 =91.7° (1dp) sin@ = % =0.8364
9 =137.1° (1dp) 8 =56.8° (1dp)
4. a ¥=42"+78 -(2x4.2x7.8xcos 67)
¥ =52.879
138 x =727 miles (3sf)
42 (180-138) | Sno _ sn67
T8 72718
. _ TBxsinbT _
{360 - 251 - 42) SG= = 0.9874
a = 80.882
8 =138 + a — 180 = 38.882
bearing = 0397 (nearest degree)




¥ =32469-(2x32%x69xcos 113)

¥ =75.105
x=8.67 km (3sf)

~ sing _ sinll3
69 8666
sin @ = 5—*’:;;“6“3 =0.7329
BT 18 . 0 =47.130
bearing = 180 + 76 + 8 = 303" (nearest degree)

9.77=10.4"+ 11.0° = (2 x 10.4 x 11.0 x cos ZBAC)

cos £BAC= 10O =9T _ ) 5903
2ux104x=11.0

SBAC= 53819
arca=%>c: 104 % 11.0%sin 53.819=46.2 cm”

1+ %22.5x YZ xsin 34 = 100

yZz=_0 - 15896
22.5xsn34
XZ° =225+ 15.896" — (2 x 22.5 x 15.896 x cos 34)
= 165.906
XZ =129 cm (3sf)

r)
1. June 2006 Q2
A
b (a) snABC = gin 100
4L 12 (h‘.y)
s.nAEc 0-461n100 (i)

2em 4
ABC = i (rsin100)
ABc = 23.1983 2755
° A )
\00 ABC < 23-2 cofectls (A

A %gm C nearest 01°

180 ~ 100 -~ 23-2
56-8° (M)

areaof 4 = Lxu-8x12x5nS68 () P
24-lem® b 3.5, (A) G

(b) dlvle Aab



(&
Sem
) ocm C
-\
(0) USln\S coSimne role (MI) (c) O = cos (i?)
61 s g SL-Z(“XS)CDSG o - 82-8° (m)
36 = 4| - 4Ocos®
HOcosg = 5 A:=Lx%xS xsin%2-8°
cmo = § (Ml) pi .
=0 Ao = 9.92Zem o 3.s.( (A')
Cos® = L (m)
g
il
S

(a) Using case cole

Btz 7674 837 - 2(7:6)(6:3) cos 65° ()

B = 73.33248.. . (o)
BC = §-563%.. .
c = 856m b 3sf (4)

(v) A: ‘/zx 76 x 8.3 51n6S (m()
= 28.6m* k35l (4)
() 286 = 1x8.56x%xAD (w)(w)
2

oo\

AD = 6+7m bo necest O-lm (A1)



c
()

H
") 0 loem
(b) (i) Avea = Y x5x8xsmn 97-9°

(a) \13«3 osine (vle

ol: 548 - 2(s)(8)wse () = 19-8em b0 3.5F (A)
oo = 89 - 80cws® @) y
€0cos® = ~ I 61) 19:8 = 1 %10 X AD fu)(n)
cosg = ~!! &
go AD = 3.96cm b 3.5, (4)
e - Q‘I-‘IOOGQ... :
& = 97.9° b neaest 0-1° (k) =
g
5 _Jan 203 Q%
- C
Com bem
A ®
(@ 12:5 = l,zath(usm C (my)
122§ = s8snC (A\)
1S
C = 564

but ACB 15 obhse

© ACB = 180 - &6k
c 123.6° A\)

(b) Vsing cosine (vle
.51'-&61 - 2(5)(s)cos 123-6° (W)(m)

AR =
AB® = 9u.203
AB = 97cm k238 (M) 7



Year 12 Initial Test for Mathematics

Write out the solutions to each of the following questions.
Show full working, without the use of a calculator.

Your initial test for mathematics will look exactly like this so use the videos and worksheets to ensure you are able to
do the following skills with the layout expected.

Practice 1 (No Calculator)

B1 Indices
1. | Evaluate 2. | Express in the form x* 3. | Solve 4. | Solve
g\ /3 9%¥-2 =27 16% = 417
—_— 3
(125) Ve x A
x2
B2 Surds
1. | Simplify \72 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(2V7 = 5v3) (3V7 + 44/3) denominator denominator
1 8-3V5
25 2++5

B3 Quadratics

1. Solve the following quadratic equations by factorising and use your solutions to sketch the related
qguadratic graph, labelling all intersections with the coordinate axis.

(a) (i) x> +3x—28=0

(b)(i) x> —6x+9=0 (c) (i) 2x%2 = 21x+27 =0

(a) (i) Sketch y = x? + 3x — 28 (b) (ii) Sketchy = x? — 6x + 9 (c) (i) Sketch y = 2x2? — 21x + 27

2. Solve the following quadratic equations by completing the square and use your solutions to sketch the
related quadratic graph, labelling all intersections with the coordinate axis and turning point.

(@) (()x>+4x—7=0 (b) ()11 +8x—x%2=0 (c) ()3x2=12x+2=0

(ii) Write y = x? + 4x — 7 in the (i) Write y = 11 + 8x — x2in the (i) Write y = 3x%2 — 12x + 2 in the
formy =a(x +b)? +¢ formy =a(x +b)?> +¢ formy =a(x +b)? +¢

(iii) Sketch y = x2 + 4x — 7 (iii) Sketch y = 11 + 8x — x? (iii) Sketch y = 3x%2 — 12x + 2

3. Evaluate the equation of the following quadratics, giving your answer in the formy = ax? + bx + ¢

(a)
A

(b) (c)
||"|.H H L

A | BN N

N N | T

3 (-1,-4)




B4 Simultaneous Equations

1. | Solve 2. | Solve 3. | Solve
3x +3y =—4 y=x—6 3x2—x—y?=0
— = 1 =
5x -2y =5 Sx—y=4 x+y=1
2
B5 Inequalities
Find the set of values for which...
1. 31—-2t)<t—4 2. 2x2—9x+4<0 3. 2y +3<3y(y—2)
E1 Triangle Geometry
1. | Calculate the length AB 2. Calculate the angle 9
A
C
23cm A
6.2cm
720 5.7cm
B C
17cm
B
3. | Calculate the length AB and the obtuse angle 9 4. Calculate the area of the triangle ABC
B
B |
A
A 720
5.8m 12.1cm
11m
10.7cm
C C
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83 Quadraktics
ANAANS AN

1. (@) (i) " +3x -2%<0 Gi) Y- oty 3oe-28
(ot 3) (- 4)=0m

X=-F or XY A

3
Bi
Al
Al
(b) (i) o*-62¢419=0 Gi) d:xz—6%+q
(OC"3)1'.0 M| y
Al =3 (repeal:ed)
q Bl
Al
TS

(¢) (i) 22x*_alx+a? =0 Gi) y: 2’ -2 + 2%

(2¢-3)(2¢ - 9) = O n

4\
xz 32 x < 9 A\ J
]|
Al
21 Al

> X

3 q

2

el ska?e . location relatedto axes

Al (nterseckions 3 -axts

Al lntersed;fons 3-axu,



o, (Q) (\) ac_7'+'+‘JL-T:O O]) E 13 led -7

(OC+Q>2-‘+'?'=O M| g - (¢ +2) -1l S|
x+2) -1y
( Q") 3 A
N+ = W
x:-2J0 aq o
Groph -2-M - 2447
A/VFL???\ Shap@ .
Al Vertex 1
Al niersed-(ons X -axis
A ( wnkerseccions y-axis (-2,-uw)
(b) (i) 1l + 8ac-92" =0 Qi) y = [\ + 8o - ¢?
2
-(3(."-%:(-1\)-.0 M | Y az - (k-4 @)
'[(oc-'-t)q'—!ﬁ-l\] 20 m Git)
1 y
- (oe-%)T +aF =0 I . (4,2D
0
ir X
x-4) L at X
( w-3J3' 4 +3J3 ¢
xX-4 = % 3J?
X Y 23S2 a
(¢) (i) 3o -112c+ Q=0 G y=3xt-12x+2
2 _ 2 -0 - - 7'-
3[3C Y-oc + 3] ™M | \\j 3(x 2) \O 6|
1
3 [( 3c-z)-q -0
M|

X, = 1t l—g Al



y= K (aoc+XX-S) ™I

-1S = K(a)(-s) 3
J = (o + B)(oe-SO

y= xT-ax-1S

y= k (2-3) wm
ls:,k(_3>2

y= 2 (3(;-3)7-
Y= alae? -ox+a)

gy 2x%-1ax 4B Al

2
Y= kCoc+1) -4 M

- (O,-l)
1 =k ()* -4

D k=3 Al

Y 3(ctl) -
y = 3axt2x +1) -4

y = dxrreax - | Al

k1



84 Simulkaneous £q uaions

. 3% 43y=-%  6x+6y:-8

S '2\‘_‘)—’5 |SDL-'65-:.|S actel M\
alac S |
x =13 Al 3('/5){-33 -4
33:-5
11‘/3,5:'5/3 Al
Q. y:oc-6
2ot oy U
AR
Lo -(ac-6 )= Y M
2
lo -ttt 6 = Y
2
-tz -2
2
Al
2= Y y:l.\.-g



3, 3. -31:0 x+y=)

L - \-aL
37L1 - x'(\-DL) -0 M | 3
3t - x -(V-22x+2*)=0

3t t-x-1 +2x-x*=0

Axt 42 -\ =0 Al
(22c-1)(oc +1) <O
x- ‘Iz x= -l Al
y=1- ‘2 nd—.\—-\
= "lz :j:‘/,_ A\ Xz-\ ):j:‘l A\
h
65 lnegughties
. 3(1-2¢) $t-Y4 2 QAxT-QAN +%4¢0
3-6k st-u (29¢ - 1) (2-4) £O m|
T ¢ TC " CVs ax:'la x4 Al Ay
Lt 7,0 AL \\‘,\k>7&
2 m
T S XLY A
3. 23 +3<33(3-2)
23 +3 < 35"-65
19 T

O < 331-%3 -3 |
337‘-33-3>O \ /
(35+\)(3-3)>O M| >x M

CVs 3:-‘/3 Yy=3 al é\\/"’




e Toengleteome s

A
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N
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°
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A <’ 4S-27 al
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S-em
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C—
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m 2(5.8)(6
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A\
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Year 12 Initial Test for Mathematics

Write out the solutions to each of the following questions.
Show full working, without the use of a calculator.

Your initial test for mathematics will look exactly like this so use the videos and worksheets to ensure you are able to
do the following skills with the layout expected.

Practice 2 (No Calculator)

B1 Indices
1. | Evaluate 2. | Express in the form x* 3. | Solve 4. | Solve
3N /3 33%-2 — /g X 102
(33) Vi x Vx G =G
x2
B2 Surds
1. | Simplify V80 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(7 -3+5) (3V5 - 2) denominator denominator
7 3+ 5V11
5v3 7 —11

B3 Quadratics

1. Solve the following quadratic equations by factorising and use your solutions to sketch the related
guadratic graph, labelling all intersections with the coordinate axis.

(@) (i) x> —13x+40=0

(b) (i) x2 + 5x = 0

(c) (i) 6x%2+5x—4 =0

(a) (i) Sketch y = x? — 13x + 40

(b) (ii) Sketch y = x% + 5x

(c) (ii) Sketch y = 6x2 + 5x — 4

2. Solve the following quadratic equations by completing the square and use your solutions to sketch the
related quadratic graph, labelling all intersections with the coordinate axis and turning point.

(@) (()x2+2x—20=0

(b) (()—11+8x—x2=0

(c) ()3x2—18x+2=0

(i) Write y = x? + 2x — 20 in the
formy =a(x +b)?> +¢

(i) Write y = —11 + 8x — x2in the
formy =a(x+b)?> +¢

(i) Write y = 3x%2 — 18x + 2 in the
formy =a(x+b)? +¢

(iii) Sketch y = x2 + 2x — 20

(iii) Sketch y = —11 + 8x — x2

(iii) Sketch y = 3x%2 — 18x + 2

3. Evaluate the equation of the following quadratics, giving your answer in the formy = ax? + bx + ¢

nj

/

i S

(b)
n!

A /.
"

(@,
j E

N
N

(3,-20)




B4 Simultaneous Equations

1. | Solve Solve 3. | Solve
3x —4y =16 3y=2x-38 3x2—xy+y2=36
2x+ 12y =7 4x+y =-5 x—2y=10
B5 Inequalities
Find the set of values for which...
1. 4(5-2y) =3(7-2y) 2. 2x2—5x—3>0 3. x2x+1)<x?+6
E1 Triangle Geometry
1. | Calculate the length AB Calculate the angle 9
A
37° C
5.9m
A
5.3m
69° 4.9m
B C
11.6cm
B
3. | Calculate the length AB and the obtuse angle 9 Calculate the area of the triangle ABC
B
B
12.5m ’
A
A 49°
7.6cm 10.6m
13.2cm
C C




Practice Test 2

Bl Indices
| a\'s _ a1vs %
. (3§> ?'(__>.3 a.\/?cxi/x
8 oy x’l.
y z ac‘lz X J;‘ls M)
=t .§¥> 3 xz.
a T A\ "3/‘°
L a A\ < D-(; z X Al
= 2
3 X

- = @7 )
3x-2 ‘i3

3 _ (@) 7w (2°')'> :(2'7")2,('»\;
3x~-2 . 213 ol $2 -
3 - 3 2 + 3¢ - 9 6
3x -2 = 9:3 M -l+0¢c = -6 M)
Foc = |
3x =B poax: 8B
3 Q x:'l2 A
)
B2 Surds
APNANAANANNTT
—
1. J80 2. (2-3/2)(3v7 -2)
-J1exS AT % -uS + 65y Ay
—
U Y . 11Js-g9 Al
2 <3 4w, 3+5/m' (Red0T)
Sy 3! M| T - Jir (fn—fﬁ) ™M )
13 : &l +3/TM+35/W+S5  A)
1< A 49 -1 Al

: 716 +33J1

33
-~ I-I-J‘l? Al




83 Quadraktics
WWVW\

1. () (1) L= 13x +40:=0 Gi) VK x? - 1320+40
(-8 )(X-5)=0 m ol
28 x=9 A 4o
5 g8 7
B
Al
Al
x(XxX+S)=0 M| R
X0 x-S A |
Bl
Al
>x M
-5

(¢) (i) 6x™+Sx -4 -0 Gi) y-
(3oc+4)(25e-1) . 0O M| J 4
x=-Y%/3 x: '[2 A\

B
Al
Al
> %

el s\na.\ae . location relatedto axes

Al interseckions 3 -axis

Al nter sed:ions y- axts



2. (a) (i) x"+2x%-20-0

(3( l—l)z- |1-20:0

(ace )F 2 21
wil - ".'.m
s -1t 2l
C,‘JQ,PD& Shape
An( Vertex

A\l incersed:-tons X -axt\s
A ( inkersecktions Y -ax\s

(b) Ci)-11 +82 -2 =0

- (2c*-8ac+ll) = O M|
b [(ac-‘-t)‘-te +u] =0 m

S- (sc-4) =0
(e-4)* = s
-4 I8
=4S A

(c) ¢i) 308-!81{—7_ =0

=0
3[:)(1'- 63(-&%} M |
1
3 [ (a¢-3) -9 +%]
as

] -0

3(2c-3)°-28 - O

3 1 (2¢-3) -

3(2c-3) - 125
-3 L5
73

= 94503
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