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CURVE PROPERTIES 

TANGENTS AND NORMALS 

DEFINITIONS 

Tangent: A straight line or plane that touches a curve or curved surface at a point, but if extended does not cross it 

at that point. The gradient of a tangent at a point, is equal to the instantaneous rate of change at that point - ie the 

gradient of the tangent is equal to the value of the derivative at that point.  

Normal: A normal line at point P is a line that is perpendicular to the tangent at the point P.  The gradient of a 

normal is the negative reciprocal of the gradient of the tangent. 

                                                                                   
 

  

  

FINDING EQUATIONS  

Finding equations of tangents and normals requires knowing how to find the equation of a straight line.  Remember 

that we need a point        , and the gradient m. 

Knowing these two things we can formulate and equation using the point gradient formula. 

             

EXAMPLE 

Find the equation of the tangent and normal to the curve with equation           , at the point       .  

Step 1: Find the gradient function            

Step 2: Evaluate the gradient at the point        .                       
     
   

Step 3: Identify the gradient of the tangent and 
gradient of the normal. 

      the value of the gradient at the point 

    
 

  
  

 

 
 

Step 4: Find the equation of the tangent using the 
point gradient formula with point        and 
gradient 7 

 
             
              
           
         
        

This is the equation of the tangent 

Step 5: Find the equation of the tangent using the 
point gradient formula with point        and 

gradient  
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This is the equation of the normal 

 

You can also calculate the equation of the tangent and normal directly on your CAS.   

READ  

 method one http://www.classpad.com.au/pdf/CP141_Equation_Of_Tangent_To_Curve.pdf 

 method two http://www.classpad.com.au/pdf/CP343_Equation_Of_Tangent_To_Curve.pdf 

WATCH  

 method one http://www.classpad.com.au/ go to intermediate, working in main and 

watch the equation of tangent to curve. 

 method two http://www.classpad.com.au/ go to intermediate, graph and table and 

watch the equation of tangent to the curve. 

 

 

WATCH NOW 

 http://youtu.be/AQ1-_d-yur4 

 

 

PRACTICE AND CONSOLIDATION 

 

  

Hawker  - 12 Math Methods Book 

8A 1, 2, 3, 4, 6, 7, 8, 13 

 

If you still want more try these -  

Cambridge Yr 11 3 unit:  Some of these you 

should have completed over the previous weeks.  

7C Q8, 9, 10, 12    SM 17 23 26     SMChallenge 31 

7D 17, 20     7E 5, 6, 7, 13      7F 3     7G 4, 8 

 

http://www.classpad.com.au/pdf/CP141_Equation_Of_Tangent_To_Curve.pdf
http://www.classpad.com.au/pdf/CP343_Equation_Of_Tangent_To_Curve.pdf
http://www.classpad.com.au/
http://www.classpad.com.au/
http://youtu.be/AQ1-_d-yur4
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CURVE PROPERTIES 

We can use the gradient function to identify important properties on the original curve.  

The gradient function can be used to identify increasing and decreasing sections, turning points and stationary 

points. 

Increasing function 
An increasing function is one whose y-values 
increase as it's x-values increase.  That is  - it is 
going up from left to right.   

An increasing function has a 
positive gradient.  

Decreasing function 
An decreasing function is one whose y-values 
decrease as it's x-values increase.  That is  - it is 
going down from left to right.   

An decreasing function has a 
negative gradient.  

Stationary point 

A stationary point is a place on the curve 
where the function is stationary at that point.  
The function is neither increasing or 
decreasing at this point.   

A stationary point has gradient 
equal to zero. 

Turning point 

A turning point is a place on the curve where it 
'turns'.  That is - it changes increasing to 
decreasing, its gradient changes from positive 
to negative.  It is a special form of stationary 
point.  

A turning point has gradient 
equal to zero, and it changes 
from positive to negative, or 
negative to positive. 
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HERE ARE SOME PICTURES TO HELP DEMONSTRATE. 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

increasing graph 
f'(x)>0 
positive gradient 

decreasing graph 
f'(x)<0 
negative gradient 

stationary point 
f'(x)=0 
tangent is horizontal 

turning point 
f'(x)=0 
tangent is horizontal 
gradient changes from positive to negative 
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PRACTICE AND CONSOLIDATION 

 

 

SECOND DERIVATIVE 

We are having so much fun with differentiation that we needn't stop just there.  All that we have done so far is 

actually discussing the FIRST DERIVATIVE. 

We can also take the derivative again, and we call this the SECOND DERIVATIVE. 

We use the following notation to describe the second derivative: 

          

   
 

    

 

The second derivative can tell us about concavity.  Concavity is a word used to describe the curve of the curve, 

 concave up   concave down 

 

 

 

 

 

 

  

Hawker  - 12 Math Methods Book 

8B 1 (half of), 2, 3, 5, 7, 8a, d, i, 13, 20 

 

Cambridge 3 Unit -  

10A 1, 3, 7, 8, 9, 14, 17, 18,  

10B 1, 4, 6, 8, 9, SM 13, 14 

10C 1, 5, 7, 11 SM 3, 8, 9 
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Increasing and decreasing functions could be either concave up or down, here are some examples: 

 

image from http://tutorial.math.lamar.edu/Classes/CalcI/ShapeofGraphPtII_files/image001.gif 

 

If           then the curve is concave up. 

If           then the curve is concave down. 

If           then the curve COULD have a point of inflection at that point.   

A point of inflection is a point where the concavity changes from positive to negative, or negative to positive. at the 

point where         , further clarification is necessary to fully identify.   

 

What follows from this is the idea that we can now identify if a turning point is a maximum or minimum.   

If           then the point c is a minimum 

If           then the point c is a maximum 

If           then the point c could be a relative maximum, minimum or neither.  
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The following table summarizes our first derivative and second derivative curve analysis. 

 
        

Decreasing graph 

        

Flat spot 

        

Increasing graph 

         

Concave down 
 

 
 

         

Possible POI 

 
Or  

 

         

Concave up 
 

 
 

 

WATCH NOW 

http://youtu.be/o2I3lajJklE  

http://youtu.be/GnWZ94njCBY  

http://youtu.be/dIE22eL6q90 (Khan) 

 

PRACTICE AND CONSOLIDATION 

 

  

Hawker  

Cambridge 3 Unit -  

10D 1 a,b 2a,b 3a,c 5b,f 5, 68,  10b 

10E 1, 2, 4, 5, 7, 8, 10, 15   SM 18 

10F 1a,d  3, 4, 7b,  SM10, 12 

10G 1, 2a,b h(SM), 3c,d,f  

 

 

http://youtu.be/o2I3lajJklE
http://youtu.be/GnWZ94njCBY
http://youtu.be/dIE22eL6q90
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APPLICATIONS  

MAXIMUM AND MINIMUM PROBLEMS 

PRACTICE AND CONSOLIDATION 

 

 

RELATED RATES 

PRACTICE AND CONSOLIDATION 

 

 

Hawker  

12 Methods Book 

8C 1a,b,c 4, 6, 7, 12 

8D 1, 2, 3, 4, 5, 6, 9, 11 

 

Cambridge 3 Unit -  

10H 1, 3, 4, 6, 7, 8, 9 any 3 of 10-17  SM 18, 25, 26, 27 

10I 2, 3, 7 any 2 of 10-14 

 

 

Hawker  

12 Methods Book 

8E 1, 3, 5, 6, 14 

8F 1, 2, 3, 4, 5, 8, 11 

 

Cambridge 3 Unit 

7H any 3 of 1-6   any 2 of 7-11 

 


