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Year 11-12 transition pack 
A-Level Maths 

Due Thursday 1st September 2022 
 

Name: ________________ 
 
 
 

You must complete all of the questions. 
Make sure you understand why you are performing each calculation 

Answers to applied are at the end for you to mark your work. 
Your work will be reviewed by your teachers on arrival into Year 12 

You will be given an assessment on this content during the first few lessons  
 
 
 
 
For the first parts of this booklet you will need to remember that you can simplify powers of 
the same base using the laws of indices: 

 ௠ ௡ ௠ା௡ 
 ௠ ௡ ௠ି௡ 
 ௠ ௡ ௠௡ 
 ௡ ௡ ௡ 
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(1) Indices, roots, and surds (Numerical - Non-calculator) 

Warm up 

1. Find the value of: 

a) 9
భ

మ    b) 9ି
భ

మ   c) ቀଵ

ସ
ቁ

భ

మ  d) ቀଵ

ସ
ቁ

ି
భ

మ  e) ቀଵଶହ

଺ସ
ቁ

భ

య 
2. Rationalise the denominator of: 

a) ଵ

√ଷ
    b) ଶ

√ଷ
    c) ଷ

√ଷ
    d) √ଶ

√ଷ
   e)  ଷ√ଶ

√ଷ
 

3. Write the following in the form 𝒂√𝒃 where 𝒂 is an integer or a fraction, and 𝒃 is an integer 

a) 27
భ

మ   b) 27ି
భ

మ  c) ቀଵ

଼
ቁ

భ

మ  d) ቀଵ

଼
ቁ

ି
భ

మ  e) ቀଵଶହ

଺ସ
ቁ

భ

మ 
 

Examples         Your turn 

Find the value of: 

5 ൬
343

125
൰

ଵ
ଷ

 

 
 
 
 

1

3
൬

1000

729
൰

ି
ଶ
ଷ

 

 
 
 
 
Write in the form 𝒂√𝒃: 
 

5(10)ି
ଵ
ଶ 

 
 
 

11
ଵଷ
ଷ  

 
 

5ି
ଵ
ଶ + √125 

 
 
 

൬4 ൬27ି
ଵ
ଶ൰ + 27

ଵ
ଶ൰ − ൬4 ൬3ି

ଵ
ଶ൰ + 3

ଵ
ଶ൰   

 

Find the value of: 

10 ൬
27

1000
൰

ଵ
ଷ

 

 
 
 
 

1

5
൬

343

1000
൰

ି
ଶ
ଷ

 

 
 
 
 
Write in the form 𝒂√𝒃: 
 

15(3)ି
ଵ
ଶ 

 
 
 

17
ଵ଺
ହ  

 
 

7ି
ଵ
ଶ + 3√7 

 
 
 

൬10 ൬8ି
ଵ
ଶ൰ + 8

ଵ
ଶ൰ − ൬10 ൬2ି

ଵ
ଶ൰ + 2

ଵ
ଶ൰ 
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(2) Indices, roots, and surds (Algebraic) 

Warm up 

1. Write the following in index notation (e.g., 𝟑𝒙𝟐, or  𝟒
𝟑

𝒙ି
𝟑

𝟐 are in index notation)  

a) √𝑥
య    b) ଵ

௫మ
    c) ଵ

√௫
    d)√𝑎ସ   e) √௧ళ

௧య
 

2. Write the following in index notation (e.g., 𝟑𝒙𝟐 +
𝟒

𝟑
𝒙ି

𝟑

𝟐 is in index notation)  

a) 𝑎ହ +
ଵ

௔మ
    b) 3𝑦ହ −

ସ

௧య
     c)ଵ

௫
+

ଵ

௫మ
+

ଵ

௫య
  

d)ଷ

௫
−

ଶ

௬
+ √𝑥   e) √𝑥

య
+

ଶ

௬మ
   

  

Examples         Your turn 

Write the following in index notation: 
5

10√𝑥
 

 
 
 
10ඥ𝑦య

5𝑦ଶ
 

 
 
 
3√𝑥

య
+ 1 − 𝑥ଶ

9𝑥
 

 
 
 
 

𝑥√𝑥 +
1

𝑥ଶ ൫√𝑥
య

൯ 

 
 
 
 

8𝑥
ଵ
ଶ × 24𝑥

ଷ
ଶ

16𝑥
  

 
 
 
 
 
 

𝑥
ଶ
ଷ

2
3

+
𝑥ି

ଵ
ଷ

−
1
3

 

 
 
 

Write the following in index notation: 
4

20𝑥
 

 
 
 
64𝑦ଶ

8ඥ𝑦య
 

 
 
 
100√𝑥 + 20𝑥ସ + 2

5𝑥ଷ
 

 
 
 
 

𝑥 √𝑥
య

+
1

𝑥ଷ
(𝑥ଶ) 

 
 
 
 

40𝑥
ଵ
ଶ × 5𝑥ି

ହ
ଶ

1000𝑥
  

 
 
 
 
 
 

𝑥
ଵ
ଷ

1
3

+
𝑥ି

ଶ
ଷ

−
2
3
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(3) Indices and brackets 

Warm up 

1. Write the following expressions in index form without brackets or fractional indices 

a) (3𝑥)ଶ  b) (3 + 𝑥)ଶ  c) (25𝑥)
భ

మ d) (4𝑥)ଶ − 5𝑥ଶ e) (4𝑥)
భ

మ − 5√𝑥  

 

2. Expand, and then write the following in index notation (e.g., 𝟑𝒙𝟐 +
𝟒

𝟑
𝒙ି

𝟑

𝟐 is in index notation) 

a) (𝑥ଶ + 𝑥)ଶ  b) ൫𝑥 + √𝑥൯
ଶ

   c) ቀ𝑥 +
ଵ

௫
ቁ

ଶ

  d) ቀ3𝑥 +
ଶ

௫
ቁ

ଶ

  e)  ቀ3𝑥ଶ +
ଶ

௫య
ቁ

ଶ

 

 
 
 
Examples               Your turn 

Expand, and then write the following in index 
notation as a sum of three different terms 
൫3√𝑥 + 2൯

ଶ

√𝑥ଷ
 

 
 
 
 
Write the following expressions without using 
brackets or fractional and negative indices  
 

3𝑥ିଵ            (3𝑥)ିଵ            ଵ
ଷ

𝑥ିଵ                ቀ
ଵ

ଷ
𝑥ቁ

ିଵ
                 

    

3𝑥ିଶ            (3𝑥)ିଶ            (3𝑥)ଶ                ቀ
ଵ

ଷ
𝑥ቁ

ିଶ
    

 

3𝑥
భ

మ               (3𝑥)
భ

మ              3𝑥ି
భ

మ                 (3𝑥)ି
భ

మ  
 
ଵ

ଶ
𝑥

భ

మ               ቀ
ଵ

ଶ
𝑥ቁ

భ

మ
             

ଵ

ଶ
𝑥ି

భ

మ                 ቀ
ଵ

ଶ
𝑥ቁ

ି
భ

మ  
 
ଷ

ଶ
𝑥

భ

మ               ቀ
ଷ

ଶ
𝑥ቁ

భ

మ
             

ଷ

ଶ
𝑥ି

భ

మ                 ቀ
ଷ

ଶ
𝑥ቁ

ି
భ

మ  
 
 

(125𝑥)
భ

య + 125𝑥
భ

య + (125𝑥)ି
భ

య  
 
 
                

൬
1

4
𝑥൰

ଶ

+ ൬
2

9
𝑥൰

ିଵ

− (5𝑥)ିଵ  

 
 

൬
2

5𝑥
൰

ିଵ

 

Expand, and then write the following in index 
notation as a sum of three different terms 
൫√𝑥 + 2𝑥൯

ଶ

√𝑥
 

 
 
 
 
Write the following expressions without using 
brackets or fractional and negative indices  
 

10𝑥ିଵ           (10𝑥)ିଵ             ଵ

ଵ଴
𝑥ିଵ             ቀ

ଵ

ଵ଴
𝑥ቁ

ିଵ
    

 

10𝑥ିଶ           (10𝑥)ିଶ            (10𝑥)ଶ             ቀ
ଵ

ଵ଴
𝑥ቁ

ିଶ
  

 

10𝑥
భ

మ              (10𝑥)
భ

మ              10𝑥ି
భ

మ               (10𝑥)ି
భ

మ  
 
ଵ

ଵ଴
𝑥

భ

మ              ቀ
ଵ

ଵ଴
𝑥ቁ

భ

మ
             

ଵ

ଵ଴
𝑥ି

భ

మ                ቀ
ଵ

ଵ଴
𝑥ቁ

ି
భ

మ  
 
଻

ଵ଴
𝑥

భ

మ              ቀ
଻

ଵ଴
𝑥ቁ

భ

మ
             

଻

ଵ଴
𝑥ି

భ

మ                ቀ
଻

ଵ଴
𝑥ቁ

ି
భ

మ  
 
 

100𝑥
ଵ
ଶ + (100𝑥)

ଵ
ଶ + (100𝑥)ି

ଵ
ଶ 

 
 
 

൬
1

4
𝑥൰

ିଶ

+ ൬
5

7
𝑥൰

ିଵ

+ (49𝑥)
ଵ
ଶ  

 
 

൬
3

2𝑥
൰

ିଵ
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(4) Simultaneous equations 

Warm up 

Solve the following simultaneous equations 

 
 
 

Example       
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Your turn  

 

  

1. 

 
The figure above shows a solid brick, in the shape of a cuboid measuring 5𝑥 𝑐𝑚 by 𝑥 𝑐𝑚 by 𝑦 𝑐𝑚.  
The total surface area of the brick is 720 cm2. 
 
Show that the volume of the brick, V cm3, is given by 

𝑉 = 300𝑥 − 
25

6
𝑥ଷ. 

 
 
 
 
 
 
 
 


