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C1 Summary Sheet, Tips and Tricks 

Surds 

 Remember that 
√  

√ 
 √ , but it’s NOT the case that 

√  

 
 √ . Similarly,  √   is not √  , 

but √ √   is. 

 When simplifying a surd, find the largest square number you can take out. If your surd has a 

factor that is a square number, you haven’t fully simplified: 

o √   √ √   √  

o √     √   √    √  

 √  for example is already in its simplest form, because it has no square factor. Don’t be a 

muppet and put √ √  (even though they’re equal); it’s clearly not ‘simpler’. 

 Be careful when expanding the difference of two squares like    √     √  . You should 

get 92 – 8, NOT 92 – 82 (because in the latter you’ve squared the √  to get 8, but then 

squared twice!). Classic schoolboy error! 

 (  √ )(  √ )     √   √  √ . If you didn’t get that right, practice. Classic 

mistake: accidentally putting 6 instead of root 6 at the end. 

 The power affects EVERYTHING inside the bracket. e.g.        
 

    
 

       . A classic 

wrong answer would be     . 

Graph Sketching – Transforms, Asymptotes and Axis Intersection 

 There’s often some kind of graph transform in exam, so always be on the lookout. If you 

have    
 

 
 and sketch it, you can easily then sketch    

 

   
 because you’ve replaced   

with    . So if the former is     , the latter is       . The +3 is inside the function 

brackets, so it applies to x, and has the reverse effect, i.e. shift all the points by -3 on the  -

axis (i.e. 3 to the left). 

 Example: Sketch    
 

   
  . If        

 

 
, then here we have           . This shifts 

3 to the left as before, but then 2 units down (because the -2 is outside the brackets): 

 

 

   

 

 Asymptote: A straight line that the curve approaches at infinity. 

o For the example above, the equations of the asymptotes are      and     . 

Exam papers will often ask you for these. 

o You draw asymptotes as dotted lines. 

o Reciprocal graphs HAVE TWO ASYMPTOTES. It’s incredibly easy to forget the 

horizontal one! 

x 

y 

-3 

-2 

 
 

 
 

 
…your exams without this 
handy little cheat sheet! 
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o When you shift your curve upon doing a graph transform, your asymptotes need to 

move as well. 

 Exam questions regularly ask you for the coordinates of where your curve/line crosses the 

axes. They purposely say just “axes” rather than “  and   axes” in the hope that you’ll forget 

to specify the  -intercept. Don’t give them that satisfaction. 

 You can find the  -intercepts (known as the ‘roots’) by substituting    . Similarly, you can 

find the y-intercepts by substituting    . 

Graph Sketching for Polynomials 

 Remember the 3 golden rules in terms of repeated factors: 

o If you have a factor of       that’s not repeated, then the curve CROSSES the x-

axis at x = a. 

o If you have a factor of       , the curve TOUCHES the  -axis at    . 

o If you have a factor of        , you have a POINT OF INFLECTION at    . 

o Example:          :  

 

 

 

 

 

 

 For a cubic expression, try and work out whether the x3 term is going to be positive or 

negative if you were to express out the brackets. In the example above, the x3 is going to be 

positive, so we use the ‘uphill’ shape.  

 Here’s a harder one. Suppose we have               . We can see easily that     

when   
 

 
 or    , giving us our roots. And we also know by the above reasoning that the 

curve CROSSES the x-axis at   
 

 
 and TOUCHES it at    . In the expansion, the cubed 

term      is negative resulting in down shape:   

 

 

 

 

 

 

 

x 

y 

3 

      is a repeated factor, so the 

curve TOUCHES the  -axis at    . 

  is not a repeated factor, so 

the curve CROSSES at    . 

3  

 
 

x 

y 
27 

Remember, DON’T FORGET 
THE Y-INTERCEPT!!! 

(by just finding y when    ) 
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Factorising quadratics: 

 If you have an equation like          , USUALLY you’ll be able to factorise it via the 

classic “two numbers that sum to 3 and multiply to get 2” method. 

  “Leave your solutions for   in the form    √ ”, indicates you should use quadratic 

formula to solve (completing the square is also a possibility but more liable to introduce an 

error – I’d only use this method if the question explicitly asks). 

 Typical errors with quadratic formula: (a) Your    term is negative when   is negative 

(squared things are always positive!) (b) In the    bit you left the quantity as negative when 

  was negative and (c) In the      bit, you didn’t end up adding when   was negative. 

Discriminants & Quadratic Inequalities 

 If any exam question contains the words “with different roots” or “no roots” or 

“identical/equal roots”, then USE THE DISCRIMINANT: 

o          when you have different roots. 

o          when you have equal roots. 

o          when you have no (real) roots. 

 Very frequently, exam questions will have to some quadratic equation where some constant 

‘ ’ is in the expressions for the coefficients, and you’re asked to find the range of values of   

such that you have ‘no roots’ or ‘different roots’. e.g.:  

“Find the possible values of the constant   such that               has NO real 

roots.” 

o         and      , so using the correct discriminant, we have  

            which is           . 

o At this point, factorise SO THAT WE CAN SKETCH IT: (k – 6)(k + 2) < 0.  

 

 

 

 

 

 

 

 

 

 

 

 

Notice that we don’t always have to sketch things in terms of   and   – here we 

have   on the  -axis.  

o At this point, we look at the parts of the curve such that            is negative, 

because we require that    –             . Looking at the graph, we can see this 

happens when -2 < k < 6. 

o If we actually had    –              instead, then we can see from the graph that 

we have      OR     (make sure you put ‘or’ rather than ‘and’). 

k 

     

6 -2 

(k – 6)(k + 2) > 0 

(k – 6)(k + 2) < 0 
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o To remember which way round the < goes, notice that on the symbol that the 

smaller end of the ‘<’ character (i.e. the left end) is where the smaller number goes. 

o Suppose before factorising we had something nasty like            where 

the coefficient of the squared term is negative. The easiest way to deal with this is to 

multiply both sides by -1: but because we’ve multiplied by a negative number, we 

have to switch the inequality. Therefore          , which is now easier to 

factorise. Then             , and be sketching, we find that       . 

o YOU CAN VERIFY YOUR SOLUTION by picking an appropriate value for your variable. 

For the above example, pick 0 for example (which is between -4 and 2). Then with 

our quadratic inequality we get         , which is correct. 

Combining inequalities 

 Sometimes you might be asked to find the range of values for k when you have two 

inequalities, e.g. 0 < k < 6 AND k > 3. You might be able to do this in your head, but to avoid 

mistakes, you should DRAW NUMBER LINES. 

 

 

 

 

 

 

You then look at the regions in BOTH lines. Here, we can see that the resulting range is 

3<k<6. 

 Here’s a few to test your knowledge: 

 

Constraint 1 Constraint 2 Answer 

x < 3 x ≥ 1 1 ≤ x < 3 

x < 3 x > 4 No values of x 

0 < x ≤  4 1 < x < 4 1 < x < 4 (note that the < in the 1st 
constraint ‘beats’ the ≤ in the 2nd) 

Harder: 0 < x < 4 or 6 < x < 10 2 < x < 8 2 < x < 4 or 6 < x < 8 

 

Powers 

 The order you should evaluate powers in is FLIP, ROOT, POWER. 

e.g.    
 

 
    
→  

 

  
 
 

    
→  

 

  

     
→    

 

 
   

 And check your answer when you take a root. If you accidentally put that   
 

   , then 

having checked 24, you would have seen that this doesn’t give you 32, but 16.  

 

 

 

0 6 

3 
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Differentiation 

 Notation: When you differentiate   you get 
  

  
. Differentiating      gives you      . 

 This gives you a function to find the gradient of the tangent to the curve/line for a given 

value of x. If the question asks you to find the gradient when    , then evaluate      . 

 When you differentiate a constant, it ‘disappears’: 
 

  
      

 When you differentiate    for some constant  , you just get a: 
 

  
       

 You sometimes need to expand fractions before you differentiate, and often have to express 

reciprocals/roots using powers:  

e.g. use 
   

√ 
  

 

 
 
 

 
 

 
 
 

   
 

  
  

 
 
 

    
 

   
 

 . Then you can differentiate! 

 BEWARE: 
 

 
     , but 

 

  
 

 

 
   . Classic mistake! 

 
   

    just means you differentiate   TWICE. 
  

   
       for example. You don’t need an 

intuition of what this means until C2. Until then, think of it as “the gradient of the gradient”. 

 Classic mistake: If the question asks you to show the point say       is on your curve, you 

plug     into your        and show it gives you the correct   value of 4, NOT into your 
  

  
  or       one. The latter finds the gradient. 

Equation of tangent/normal 

 Key is to plug everything into               

This requires two things before using this formula: 

o A point. Plug given   into       . 

o The gradient  . If the tangent, plug   into      . If asking for the normal, then   is 

the negative reciprocal of this. A very common mistake is to not read whether it asks 

for tangent or normal in question. 

 Common harder question: (Suppose you found the equation of the tangent at a point   on 

the curve) “The tangent another point   is parallel to the tangent at  . Find the equation of 

the tangent at  .” 

If the tangents are parallel they have the same gradient. If the gradient at   say was      

and              , then we’re interested when           . This in turn finds 

the possible values of   for which the gradient will be 13 (one of the solutions of the 

quadratic should match up with the   value of  ). Then use              as before. 

Integration 

 Don’t forget the   ! 

 Don’t get mixed up between the rules for differentiation and integration: it’s easy to do! 

o For integration: you increase the index by 1, THEN divide by the index. 

o For differentiation: you multiply by the index first, THEN decrement the index. 

 Classic question: Determining the equation of a curve given the equation for the gradient 

and a point on the curve. Example:          and (0, 2) is on the curve. 

o But don’t forget to write out the final equation once you’ve worked out c. 
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 Pesky examiners might try to confuse you by introducing other variables. In such cases what 

variable you’re integrating with respect to in the d[.]. 

o Find ∫    when      . Then ∫         . 

o Now find ∫    when      . Then ∫         . 

o Examiners are unlikely to purposely trick you by having an   floating about but then 

not integrating by    (like the second example), but it’s good to remain vigilant. 

Sequences 

There are two types of questions, and you will normally get both in the exam: 

 Arithmetic series (where there is a common difference between terms) 

o Don’t get mixed up between the formula for the sum of the first   terms, and the 

formula for the nth term. Use the correct formula when the context warrants. Always 

think “Is this    or   ?” 

o Don’t get confused between ‘term’ and ‘position’. In   ,   indicates what position 

the term is, while    is the term in the  th position.  

o I find it helpful to write out all the information in the question before solving 

anything, i.e. “            ” 

o Hardest questions are where the sum of a number of terms is given but   is not 

known. This will give a quadratic equation (or quadratic inequality if it says “find the 

number of terms when the total exceeds X”) 

 Recurrence relations (when a term-to-term formula is given) 

o These are just a matter of practice! However one harder common question… 

o When asked to show something like “the 100th term is 6”, usually this can be found 

by writing out the first few terms in the sequence and hoping a cycle emerges. If the 

first few terms are                , etc. then you can see that        

(because the term is -2 when   is a multiple of 3) and thus       . 

o Similarly if you found the first few terms were             and had to find     , 

then note each pair adds to 1 and we have 50 pairs, thus        . 

 


