
 

Mathematics 
Y11 to Y12 Mathematics Summer Independent Learning 

 
Please note – the SIL for MFM and for A level Mathematics are the same. The two subjects both complete the A 
level course in Y12 so they have a shared starting point.  

June to August 2024 
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 (print out/copy the tables onto A4 paper). 

• Dated and titled work done on each of the topics listed in Task 1 & 3. 

• The two practice initial tests (Task 2), fully marked and reviewed. 

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

 
Task 1: Preparation for A level Maths 

1. For each topic, work through video. 

2. Complete worksheet using the technique and layout used in the video. 

3. Make sure you title and date your work. 

4. Mark and correct work. 

5. Do improvement work as necessary. 

6. Repeat for each topic. 

7. Keep track by filling in the following table. 

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

 

Topic 
Video(s) 

(Tick) 

Worksheet 
(Tick) 

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


Task 2 

 
1. Do Practice Initial Test 1 under exam conditions. 

2. Mark and correct your test and identify any improvement work necessary. 

3. Fill in the review sheet below. 

4. Revisit 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  
11 

  

B5 Inequalities  
11 

  

E1 Triangle Geometry  
12 

  

Total  
114 

  

 
6. Do Practice Initial Test 2 under exam conditions. 

7. Mark and correct your test and identify any improvement work necessary. 

8. Fill in the review sheet below. 

9. Revisit 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  
11 

  

B5 Inequalities  
11 

  

E1 Triangle Geometry  
12 

  

Total  
114 

  



Video hyperlinks 

 
B1 Indices 

https://youtu.be/1lThXgU08S0 

https://youtu.be/v5bn4HZrmQs 

https://youtu.be/W0h4rHj88ys 

B2 Surds 

https://youtu.be/jHelde32YtI 

B3 Quadratics 

https://youtu.be/Pziws8ojnlk 

https://youtu.be/sn_joGVj15w 

https://youtu.be/kk7p6hjn7hQ 

https://youtu.be/toIqbX_NXHo 

B4 Simultaneous Equations 

https://youtu.be/4SRtwS5unwE 

B5 Inequalities 

https://youtu.be/wDut-In_7Wg 

E1 Triangle Geometry 

https://youtu.be/uVl6TAb0vBg 

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 

 
Exam Questions (OCR/MEI C1 Questions) 

 

1. Jan 05 Q5 

 
2. June 05 Q6 

 
3. June 06 Q9 

 

 

4. Jan 07 Q6 
 

 

5. June 07 Q5 
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Topic: B2 Surds 

 

Exam Questions (AQA Questions)  

1. Jan 05 Q5 
 

 

2. June 05 Q5 

 

3. Jan 06 Q1 
 

 

4. June 06 Q4 
 

 

5. Jan 07 Q3 

 
 

6. June 07 Q7 
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Topic: B3 Quadratics 

Exam Questions (AQA C1 Questions) 

1. Jan 2011 Q7 
 

 

2. June 11 Q4 

 
 

3. Jan 12 Q2 

 

 

4. June 12 Q5 
 

 



5. Jan 13 Q4 
 

 
 
 
 
 
 
 

6. June 13 Q5 
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Topic B4Simultaneous equations 

Exam Questions (AQA C1 Questions) 
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Topic: B5 Inequalities 

Exam Questions (AQA C1 Questions) 

1. Jan 11 Q7 
 

 

2. June 11 Q7 
 

 

3. Jan 12 Q6 
 

 

4. June 12 Q7a 
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Topic E1 Triangle Geometry 

Exam Questions (AQA C2 Questions) 

1. June 2006 Q2 
 

 

2. Jan 2007 Q4 (adapted) 
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TASK 2 
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. 

 
Practice 1 (No Calculator) 

 

 

 
B3 Quadratics 

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

(a) (i) 𝑥2 + 3𝑥 − 28 = 0 (b) (i) 𝑥2 − 6𝑥 + 9 = 0 (c) (i) 2𝑥2 − 21𝑥 + 27 = 0 

(a) (ii) Sketch 𝑦 = 𝑥2 + 3𝑥 − 28 (b) (ii) Sketch 𝑦 = 𝑥2 − 6𝑥 + 9 (c) (ii) 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. 

(a) (i) 𝑥2 + 4𝑥 − 7 = 0 (b) (i) 11 + 8𝑥 − 𝑥2 = 0 (c) (i) 3𝑥2 − 12𝑥 + 2 = 0 

(ii) Write 𝑦 = 𝑥2 + 4𝑥 − 7 in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

(ii) Write 𝑦 = 11 + 8𝑥 − 𝑥2in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

(ii) Write 𝑦 = 3𝑥2 − 12𝑥 + 2 in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

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

 

 

3.  Evaluate the equation of the following quadratics, giving your answer in the form 𝑦 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

(a) 

 
 

(b) 

 

(c) 

 
 



B4 Simultaneous Equations 

1. Solve 
3𝑥 + 3𝑦 = −4 
5𝑥 − 2𝑦 = 5 

2. Solve 
𝑦 = 𝑥 − 6 

 
 

 

3. Solve 
3𝑥2 − 𝑥 − 𝑦2 = 0 

𝑥 + 𝑦 = 1 

 

 
B5 Inequalities 

Find the set of values for which… 

1. 3(1 − 2𝑡) ≤ 𝑡 − 4 2. 2𝑥2 − 9𝑥 + 4 ≤ 0 3. 2𝑦 + 3 < 3𝑦(𝑦 − 2) 

 
E1 Triangle Geometry (Calculator) 

1. Calculate the length AB 

A 
 
 

 
23cm 

 
 

 
72o 

B C 
17cm 

2. Calculate the angle 𝜗 
 
 

 
C 
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A 𝜗 

6.2cm 

5.7cm 
 

 

B 

3. Calculate the length AB and the obtuse angle 𝜗 
 

 
B 

A 
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5.8m 

11m 

31o 
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4. Calculate the area of the triangle ABC 

 
B 
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12.1cm 

 
10.7cm 
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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. 

 

 
Practice 2 (No Calculator) 

 

B3 Quadratics 

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

(a) (i) 𝑥2 − 13𝑥 + 40 = 0 (b) (i) 𝑥2 + 5𝑥 = 0 (c) (i) 6𝑥2 + 5𝑥 − 4 = 0 

(a) (ii) Sketch 𝑦 = 𝑥2 − 13𝑥 + 40 (b) (ii) Sketch 𝑦 = 𝑥2 + 5𝑥 (c) (ii) Sketch 𝑦 = 6𝑥2 + 5𝑥 − 4 

 

 

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

(a) (i) 𝑥2 + 2𝑥 − 20 = 0 (b) (i) −11 + 8𝑥 − 𝑥2 = 0 (c) (i) 3𝑥2 − 18𝑥 + 2 = 0 

(ii) Write 𝑦 = 𝑥2 + 2𝑥 − 20 in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

(ii) Write 𝑦 = −11 + 8𝑥 − 𝑥2in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

(ii) Write 𝑦 = 3𝑥2 − 18𝑥 + 2 in the 
form 𝑦 = 𝑎(𝑥 + 𝑏)2 + 𝑐 

(iii) Sketch 𝑦 = 𝑥2 + 2𝑥 − 20 (iii) Sketch 𝑦 = −11 + 8𝑥 − 𝑥2 (iii) Sketch 𝑦 = 3𝑥2 − 18𝑥 + 2 

 

 

3. Evaluate the equation of the following quadratics, giving your answer in the form 𝑦 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

(a) 

 
 

(b) 

 

(c) 

 



B4 Simultaneous Equations 

1. Solve 
3𝑥 − 4𝑦 = 16 
2𝑥 + 12𝑦 = 7 

2. Solve 
3𝑦 = 2𝑥 − 8 
4𝑥 + 𝑦 = −5 

3. Solve 
3𝑥2 − 𝑥𝑦 + 𝑦2 = 36 

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. 𝑥(2𝑥 + 1) ≤ 𝑥2 + 6 

 

 
E1 Triangle Geometry (Calculator) 

1. Calculate the length AB 

A 

 
37o 

 
 
 
 
 

 
69o 

B C 
11.6cm 

2. Calculate the angle 𝜗 
 

 
C 

5.9m 

 

A 𝜗 

5.3m 

4.9m 
 

 

B 

3. Calculate the length AB and the obtuse angle 𝜗 
 
 

 
B 

29o 
A 

𝜗 

7.6cm 

13.2cm 
 
 

 

C 

4. Calculate the area of the triangle ABC 
 

 
B 

12.5m 
 

 

A 49o 

10.6m 
 
 
 

 

C 



- 

-  " ff! (i ..m 

,3 q 

113 : at ♦ s/Ti' • 3S /ii+SS Al 

 

S,....,I...l.n..d1ce 

I • a. .r;_ "' ,1-;_ 
X.'- 

=  •ta. ,_ :,:,'I to\ 1 

 

 

 

 

 

3. 3 3"· 2 
'-
 

33x·" 
·- 

{a ..)' ..., 
3 .,...i. 3'-/1 

 

3.x.·'2. • i t( I 

 

lx. ' §. x. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

-6 1\1 

'l10 A, . ,,, 

= X. :. ;:ic. "' 

x:i. 

*. (;)••>( (+s)2 

(_J"')'·>c.:.( 2·1)2><Ml 

2••+>c. 2•''( 

• (♦:,C.  ; • E,::,r rll 

 

 

 
52. urdl  

• 

I •  eo 1.( °l•3/s') ( 3tt". 2 ) 

.._ / ''" , ,R -1'+ • i+S+ ,.rs Ml "''
 

it R Al 
' 

1-, W - 5q Al 

l.  'l '+. at  s Iii' < • 
SJ1' Jl1 I " • .f'ir fw\ I 

-I '5" 

 

 

j\ I 't "I • II Al 

l6t31Jii 

31 ug) 

... 1 Jii' Al 



- 

63 

I• ()O(.)1 

 

 

 

...._,.i._,.,..__,
T
..,o,o 

 

 

 

 

 

 

CJi ) 

 

 

 

 

 

 
&1 
Al 
Al 

 

(b) (i) xt. +- S::c. a.O 

x(X+5°)-e0 HI 

x.-.O x-. ·S At 

 

 

 
&I 
Al 

---+ :itA I 
 

 

 

 

 

 

(C.) ( i) 6x +- S:x -4 --0 (ii) 'j: 

( 3:,c + '+-)( lx- I ) .. 0 111 
j
 

:.-i./1 X.: '/ ... Al 

 

 

 

 

 

 
e,, 
Al 
At 

_ 

 

 
&I ,iw.' loc;o.ltot\ re\Gttdto OKti 

A I 1nte.r\e 1or\S X.·Qi<I\ 

._.. ,_r--+-+--- "- 
a 

 

 

. . 
A I , " e.,\t<l:;101'\S 

 

• Gill 



... 

,1, ( a) ( i) X f- 21c. • 20 0 

()(t-1)1-1-10;0 Mf 

(,t I),.:.11 

:X.fl , ffl 

X. ·lt./fl1 Al 

lil) .::J, x1 •.a.,, -20 

-:..(xtt)1-2.1 .,, 
 

 

 eit!', 
G1 Sko.pQ 
A I Verte.c 

A I lt\ e•W<.l:101\ .x.•C>i<I> 

I 1t\ta.r ac.t10I\$ •o,ci\ (.l,•11) 
 

(b) li)-11 ..sx.  - x...._ -:. 0 

•(::>t"'•&:it.t-11) Q Ml 

-[(.>t•'t).,•IE> +II] ..0 Ml 

s- cx.-4)... o 

(:,c.• 4) -i. -:.. S 

x,-'t :.tl7 

:,c. -: 4 i:. ff A I 

 

 
 
 
 

 

 
 
 
 

 
·II 

:J:. -11 t-'a:>l •X
1

 

S-(-X-4) e.1 
 

 

 

 

(c) < i) 3x, . 1 -:,c. .. '2. O 

3(x'- b)l-t\} ..O Ml 

 

3l (,l· )' - ) 

3(:x.·3) -1S : 0 
 

(ii) J-:.  3x1-lt, +2 

, S{ x-?,)
'I. 
• 2 &I 

 
 

 

 
Al 



3. (a) ::J:. lc.(,c..-'l)lx-2.) 

Ml 
 

k. : I 
 

-:. C:><.r1){,c.-?.) 

 

: :K.-i. -4- ::oe. - 1'-t A I 

 
(b) 

::, -:. IC. (-x.-1) (x.-1.) ,.., 

 

ell:.  IC. (.•l)l-•) 

 

I Al 
 

 

 

 

 

 

(c)  
 

 
1! 

_y-:.k.(.it-3) -20 Mt 

't 

- :. k.(·3) • 20 

11:.  lc.Cq) 

k.-_'2. Al 

j ·- Z ( " - l)  
't
 

 

• 2.0 

j •- 2 (x '·ftx..-<1) -2.0 

• ?.x'-11x-1. Al 

rn 

 



 

I • 3 :x. • "t.!:I :. IG, 

a:ic. +12::i:. l 

qx-12.j"  -.s 

.i -:,c. +12,.j .,_ .! 

II:><. .. 

 

Ml 

 

 
3:x • 't'j ; I& 

:x.: s Al 

 

 

 

 

. 3:, 2:x. - It 2"'- . i 
't- :.bj •"• 

Ml 

IS • " -:. 1' 
·1 : 't 

j-:.·'/-t 

-:x.: S, :;i:·'/♦ Al 

6!:j+lb+ :;-5 

1 -11 

l:l:.·3 
 
 

 

3.Jx1-xtf t ,.:.3C. 

X-2::,:. 10 :x. -c l:;j t 10 

J (l !j +10)'l  - (l.::i • 10) ::1 + ::i'\.: 3" 

I(It " 't0,t1-1 100) • !j< t10) .. 1.. w - 

llt,-i + 1'10,:j,t,3O0 •l..-!:j,. • 1 + 
1
:.l4 

11 '2. 110.j 1'-'+ :.0 

.!j1 + I O t, ._ 11+ :. 0 Al 

( + (J) ( + .. ) :. 0 
Ml 

!:j - y;-1.f 

l(-: l(-r.)tlO )l :lt·'t)tlO 

X-.:. - l. 
 ED 

 



- 

 _!6c.o_ll 

I • '+(!.•2t:,) >, 3 ( "l• 1.,j) 

20  • 6-::, >, 2 I - l.!j "1I 

- I >/  a,!:J 

-'/2. >/ 

• '/  2. Al 
 

 

 

 

.t.. 2:X.1. - ::ic.-3 )0 

(2-X.-t-l)(:x.-3)-,0 Ml 

Al  Ml 

--3-,,+--+- :,I. 

•• 
'L 

 

 

'3. x<2.x+1) x-z.+-G 

2:)(-& ♦ :,c. -<. X-a. + G 1'11 

:,c.'1.1-:ic. -  E. 0 

(:,C.+- ) ()(.•:l..) s0 Ml 

CV& :x.-:. - 3 :,(, -:. :2. Al 

 

 

 

 

 

 

 

 



, ,,. 

, 
E.-\ 1', LQ I Ceomp'f 

,. A 

 c. 

 

 

 

c;::. ll·'-.S. •"'1.•.  Ml 

 

 

 

 

 

 

A 

 

eo.• ':. 5 ·"1:t ...q ·5·31 
1( .q \ ( .. .0) 

Ml 

$: 0-S!, 1'+-& 

9:: 5T,q0 Al 

 

 
3. 8 

 
, 

 

1-f>cm S1 n e < I • S,,n '2'1-0 

",TG, Ml 
 

S,n8:. 0 6't 20 
C 

8:.ST-'+
0

 
 

Ml 
 



S,nc. -::. S1.-.-.."• 

1'2 •5 
10 ·"

 

A S,nC  12-ss,.....'I I"( \ 

10 •C. 

c.: '-30 "' 

C Aru:'/a.Q.bS,nC 

ArQQ.< '/-.. l1'2-S)l10-b)  S,n6t.° Kl 

AreCl -::. E,I • & m Al 


