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Maths Questions: Complete the worksheet and bring the answers to Pendleton 

Sixth Form College in September. 

 

Particle Physics: Do you know what goes on at CERN? Take this quiz to find out 

for yourselves. Bring your answers to Pendleton Sixth Form College in September. 

 

Build your own Mars Lander: Complete the physics questions and then follow the 

instructions to design and build your own Mars Lander! Video the result and bring 

it to Pendleton Sixth Form College in September. 

TASKS TO COMPLETE OVER THE SUMMER 



 

 

We use a lot of maths in physics. During induction we will be covering the basic maths 

you will use in the first unit of the physics course. 

• Standard form 

• Prefixes and SI Units 

• Using a Calculator 

• Significant Figures 

• Re-arranging Equations 

• Drawing and Interpreting Graphs 

STANDARD FORM 

Standard form is a convenient method for writing numbers that are very large or very 

small. 

The format for standard form is: 

One digit from one to nine; a decimal point; one or more digits; times ten to the power 

of something. 

_ . ____ x 10 ----   example   5.313 x 104 

The power of ten is positive for a large number and negative for small decimals. 

Question: Are these in standard form? 

(a)  35.44 x 10-3         (b) 4.52 x 104       (c) 1.2 x 10-55      (d) 0.0599 x 10-4 

(e)  0.34 x 10-4  (f)  3  x 104 

 

Examples: 

Express 34234 in standard form.   3.4234 x 10        (fill in the power of ten) 

Express 0.0000443 in standard form  4.43 x 10    (fill in the power of ten) 

 

 

  

MATHS FOR PHYSICS 



 

 

1. Convert these numbers into standard form. 

 a)  65345    b)  28748  c)  548454  d)  486856 

 e)  70241  f)  65865758  g)  765 

2.  Convert these numbers to standard form. 

 a)  0.000567  b)  0.987  c)  0.0052 

 d)  0.0000605 e)  0.008  f)   0.0040302 

3.  Calculate, giving answers in standard form. 

(a)   (3.45 x 10-5 + 9.5 x 10-6)  0.0024 

(b)    2.31 x 105  x  3.98 x 10-3 + 0.0013 

 

UNITS  

 

These are the basic quantities and units that you will encounter in A Level Physics 

 
Name of quantity  Usual symbol of 

quantity  

Name of unit  Symbol of unit  

Mass  m  kilogram  kg  

Length (or distance)  L or l or d  metre  m  

Time  t  second  s  

Temperature  T or t or Ɵ  kelvin  K (uppercase)  

Electric current  I  ampere  A  

Amount of substance  n  mole  mol  

 

Other quantities and units that will be seen: 

 
Name of quantity  Usual symbol of 

quantity  

Name of 

unit  

Symbol of 

unit  

Speed or velocity  
 

 

Force  newton  

Voltage (potential difference)  volt  

Resistance  ohm  

Energy  joule  

Power  watt   

Frequency  hertz  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Notice that there are many units named after scientists.  The full names of the units are 

written in small letters.  The symbol of these units always starts with a CAPITAL letter. 

Example:  The frequency is 300 hertz (small letters) or 300 Hz (capital H, small z).   

Where the units are not named after a scientist, the full names and symbols are in small 

letters.   

Example: The distance is 1200 metres (all small letters) or 1200 m (all small letters).   

SI UNIT PREFIXES 

Prefix name Symbol Size (standard form) Size (write out in full) 

Tera T 1 x 1012 1,000,000,000,000 

Giga G 1 x 109  

Mega M 1 x 106  

kilo k 1 x 103  

- - 1 x 100  

centi c 1 x 10-2  

milli m 1 x 10-3  

micro µ 1 x 10-6  

nano n 1 x 10-9  

pico p 1 x 10-12  

femto f 1 x 10-15 0.000000000001 

SIGNIFICANT FIGURES 

Significant means the most important numbers. 

These are usually the largest ones. 

To find significant figures we use the same skills as when we round off decimals 

Significant figures can be decimal numbers or whole numbers. 

2.5  correct to 2 significant figures is 2.5 

  correct to 1 significant figure is  3 

1.38  to 3 sig. figs is 1.38 

  to 2 sig. figs is 1.4 

  to 1 sig. fig is 1 

 

 

 

 

  



 

 

Each time you are rounding off, leave the number of figures it asks for. The numbers can 

be decimals or whole numbers. 

0’s are counted as significant figures 

if they are in the middle of a number. 

0’s are NOT counted as significant figures 

if you need them for place value 

(the value of the number would change if you took them out) 

 

 

 

 

 we need this 0 because it is 

 in the middle of a number. 

 It counts as a significant figure. 

  
2057 correct to 3 significant figures is 2060 

 correct to 2 significant figures is 2100 

 correct to 1 significant figure is 2000 

  
 we need these 0’s to keep 

 place value - so they are NOT 

 counted as significant figures. 

 We need them to show that the 

 2 is still worth 2000 

 

 we need this 0 because it is 

 in the middle of a number. 

 It counts as a significant figure 

  
0.0105 to 3 sig. figs is 0.0105 

 to 2 sig. figs is 0.011 

 to 1 sig. fig is 0.01 

  
 we need these 0’s to keep 

 place value - so they are NOT 

 counted as significant figures 

 

 we need this 0 because it is 

 in the middle of a number. 

 It counts as a significant figure 

  

3.08 to 3 sig. figs is 3.08 

 to 2 sig. figs is 3.1 

 to 1 sig. figs is 3 

 

 

 

 

 

  



 

 

 

 A How many significant figures does each of these numbers have?   

(Remember to count the 0’s in the middle of a number, but not those at the end) 

1) 2.01 2) 7000 

3) 9.015 4) 6700 

5) 30.7 6) 40 

7) 3050 9) 67900 

B Have a go at putting these to 1 significant figure 

1) 1.754 2) 7.236     

3) 946.2 4) 0.0758 

5) 0.1076 6) 39560  

7) 0.9999 

C Have a go at putting these to 2 significant figures 

1) 1.754 2) 7.236     

3) 946.2 4) 0.0758 

5) 0.1076 6) 39560  

7) 0.9999 

 9990 to 3 sig. figs is 9990 

 to 2 sig. figs is 10000 

   to 1 sig. fig is 10000 

  
 we need these 0’s to keep 

 place value - so they are NOT 

 counted as significant figures 

 

 

 

 

  



 

 

D Have a go at putting these to 3 significant figures 

1) 1.754 2) 7.236     

3) 946.2 4) 0.0758 

5) 0.1076 6) 39560  

7) 0.9999 

CALCULATOR PRACTICE 

Calculate the following using your calculator: 

 

1 a)2.3 × 105 × 4.1 × 10−3   b)(6.8 × 10−7) + (3.9 × 10−8)   c)  6.3 × 10−5 × 9.1 × 10−7 

 

d)(1.2 × 107) − (9.8 × 106)   e)(5.6 × 103) + (7.8 × 104)   f)(1.1 × 10−12) − (6.9 × 10−13)  

  

 

2 a)
1×106

5 ×107    b) 
5×108

3 ×1012          c) 
7×10−3

4 ×106    

  

  

d) 
3×10−6

2 ×10−4    e) 
1×106

5 ×107×4×10−2    f) 
1×106×6×10−3

5 ×107  

 

 

g) 
1×105−6×104

4 ×107    h 
1×108+6×108

6 ×102    i) 
1×10−2−6×10−3

5 ×109  

 

 

3 a) √1.6 × 10−2 × 3.1  b) √2.5 × 107 + 3.1 × 106  c) √4.6 × 10−7 × 8.6 × 104 



 

 

d) √
6×10−3

𝜋
      e) √

8×10−7

6×1012
   f) √

8×10−7+5×10−6

3×104
 

 

 

4 a)  √
1×10−2−4×10−3

7×10−8
   b)  1 − √

3×10−5

5×10−3
   c)   

1

2
 √

1×10−2−4×10−3

7×10−8
 

 

REARRANGING EQUATIONS 

To succeed at AS physics, you need to ensure that your maths is not going to trip you up!  

Practice rearranging the following equations to change the subject of the equation.   

1.  V=IR   so  R=    I= 
 
 

2.  
I

P
V =   so    P=    I= 

 
 

3. 
Q

W
V =   so  Q=    W= 

 
 
4.  RIP 2=   so R=    I= 
 
 
 
5.  321 RRRR ++=  so  R1=    R2= 
 
 
 
6. IrV +=   so  V=    I=   r= 
 
  

 

 

  



 

 

7.  
l

AR
=   so  l=   A=   R=  

 
 
 
8.  nAvqI =   so n=   A=   v= 
 
  

 

 

 

  



 

 

CERN 

1. What does the name CERN mean?  

 

2. How many people work at CERN?  

 

3. Which countries are involved in CERN?  

 

4. What is anti-matter? Does it really exist?  

 

5. Does CERN create black holes? Is this dangerous? 

 

 

 

 

 

  

PARTICLE PHYSICS 

DO YOU KNOW WHAT GOES ON AT CERN? 



 

 

THE LHC 

6. What do the letters LHC stand for, and what is it? 

 

7. How does it work?  

 

8. How many detectors are there on the LHC? Make a list.  

 

9. What is a superconductor?  

 

10. What do the superconducting magnets around the LHC do?  

 

THE HIGGS PARTICLE 

11. What is the Higgs particle and why have scientists tried so hard to find it?  

 

12. How does the Higgs mechanism work?  

 

13. Why is it called the ‘God particle’?  

 

14. How come it took so long for scientists to find the Higgs particle?  

 

15. What are the scientists doing now that they’ve found it?  

 

 

 

 

  



 

 

MARS LANDER VIDEO CLIP ‘7 minutes of terror’ 

https://www.youtube.com/watch?v=Ki_Af_o9Q9s  

PHYSICS CALCULATIONS 

USEFUL DATA 

mass of ping-pong ball = 10g 

height dropped = 3m 

acceleration due to gravity on Earth = 9.81Nkg-1 

acceleration due to gravity on Mars = 38% of the value on Earth 

air density on Earth = 1.2kgm-3 

air density on Mars = 0.6% of the value on Earth 

 

 

  

DESIGN & BUILD A MARS LANDER 

https://www.youtube.com/watch?v=Ki_Af_o9Q9s


 

 

USEFUL EQUATIONS 

KE = 0.5mv2 

GPE = mgh 

Air resistance = 0.5 x air density x drag coefficient x area x v2 

CALCULATE THE FOLLOWING 

a. The velocity of the ping-pong ball just before landing 

1. On Earth 

2. On Mars 

What assumption have you made? 

 

 

b. The ratio of the air resistance on Mars to the air resistance on Earth at the 

maximum velocity (Hint: which properties of the ping-pong ball are the same in 

both places?) 

 

ENGINEERING 

Consider the most important design considerations for your Mars lander: 

a. Air resistance 

b. Shock absorption 

c. Stability 

d. Payload 

Sketch a drawing of your design, and write a paragraph below that explains why you 

have designed the Mars Lander like this. 

 

 

 

 

 

 

  



 

 

FIND THE FOLLOWING EQUIPMENT  

• 5x Straws  

• 1 sheet A4 paper 

• 50cm Sellotape 

• I plastic beaker 

• 5 small marshmallows 

DESIGN AND BUILD A MARS LANDER  

The Mars lander must land an astronaut safely on Mars… 

TESTING 

Put a ping pong ball (your astronaut) in the beaker and see if it stays in on landing 

• Round 1: drop from shoulder height  

• Round 2: drop with your arm as high as it will reach  

• Round 3: drop when standing on a chair (be safe!) 

DID YOUR ASTRONAUT SURVIVE? 

Video your Mars lander as it falls and bring it to your first physics or engineering lesson 

at Pendleton Sixth Form College. 

 

 

 

  



 

 

AQA A-level Physics – For the specification: 

https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-7408 

Physics and Maths Tutor – For revision materials:  

https://www.physicsandmathstutor.com/physics-revision/a-level-aqa/  

EdExcel BTEC National Extended Certificate in Engineering – For the specification: 

https://qualifications.pearson.com/content/dam/pdf/BTEC-

Nationals/Engineering/2016/specification-and-sample-assessments/sop-ext-cert-

engineering-60175849.pdf  

 

CGP Guide for Physics A-level: 

https://www.cgpbooks.co.uk/secondary-books/as-and-a-level/science/physics/par73-new-

a-level-physics-aqa-year-1-2-comple  

BTEC Engineering Text Book: 

https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-

ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+En

gineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gar

eth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andre

w+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1

585830823&sr=8-1-fkmr1 

 

30cm ruler | Pencil | Scientific calculator | Ball-point pens | Highlighters 

  

WEBSITES TO VISIT 

READING MATERIALS 

SPECIFIC STATIONARY YOU WILL NEED: 

https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-7408
https://www.physicsandmathstutor.com/physics-revision/a-level-aqa/
https://qualifications.pearson.com/content/dam/pdf/BTEC-Nationals/Engineering/2016/specification-and-sample-assessments/sop-ext-cert-engineering-60175849.pdf
https://qualifications.pearson.com/content/dam/pdf/BTEC-Nationals/Engineering/2016/specification-and-sample-assessments/sop-ext-cert-engineering-60175849.pdf
https://qualifications.pearson.com/content/dam/pdf/BTEC-Nationals/Engineering/2016/specification-and-sample-assessments/sop-ext-cert-engineering-60175849.pdf
https://www.cgpbooks.co.uk/secondary-books/as-and-a-level/science/physics/par73-new-a-level-physics-aqa-year-1-2-comple
https://www.cgpbooks.co.uk/secondary-books/as-and-a-level/science/physics/par73-new-a-level-physics-aqa-year-1-2-comple
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1
https://www.amazon.co.uk/BTEC-Nationals-Engineering-Student-Book-ebook/dp/B01N177TUW/ref=sr_1_fkmr1_1?dchild=1&keywords=BTEC+Nationals+Engineering+Student+Book+%2B+Activebook%3A+For+the+2016+specifications+by+Gareth+Thomson%2C+Alan+Serplus%2C+Natalie+Griffiths%2C+Michael+Ryan%2C+Andrew+Buckenham%2C+Steve+Singleton+%28Mixed+media+product%2C+2016%29&qid=1585830823&sr=8-1-fkmr1


 

 

CONTACT US 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0161 631 5050 

admissions@salfordcc.ac.uk 

Dronfield Rd,  

Salford, 

M6 7FR 

 

 

PendSFCollege 

/pendletonsixthformcollege 

/pendletonsixthformcollege 

salfordcc.ac.uk 
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