
Circles, polygons and chords. 
 

This resource was written by Derek Smith with the support of CASIO New Zealand. It may be freely distributed but 

remains the intellectual property of the author and CASIO. 

 

Consider this problem: How many different handshakes are possible in a room with "n" people? 

This can be anaylzed as a pattern beginning with:  

1 person, 0 handshakes; 2 persons, 1 handshake; 3 persons, 3 handshakes and so forth.  

 

Consider this from a geometrical perspective. Construct the following situations 

one at a time and then using your drawing tools complete the ‘handshakes’ by 

forming line segments. Enter the Geometry icon from the MENU.  

   

 Constructing a point.           Constructing a line.               Constructing a polygon.   

            (Enter the number of sides in  

the dialogue box, then tap with  

the stylus in the geometry window. 

   

 

 

 

 

 

 

 

 

 

Construct a 3-agon, 4-agon, 5-agon etc illustrating 

the handshakes that will take place by drawing 

line segments between the vertices of the n-agon. 

See the completed pentagon and the start of a 20-

agon on the right. You may want to draw these on 

the worksheet before you construct them on the 

Classpad. 

 

  

 

 

As you construct the completed diagrams complete the table below: 

 

Number of sides of 

the polygon 
1 2 3 4 5 6 7 8 9 10 11 12 

Number of 

handshakes made 
0 1 3          

Can you see a pattern?  

Describe the pattern in words or as a mathematical expression. 

 

Now, let’s turn the problem around! 

2. At a party, everyone shook hands with everybody else. There were 435 handshakes. How many people 

were at the party? 

 

Now, let’s give the problem another twist! 

3. A couple hosts a party for three other couples, so there are a total of eight people at the party.  When people 

arrive, they start shaking hands.  Not everybody shakes everyone else's hand.  In fact, nobody shakes hands 

with his or her partner, and nobody shakes his or her own hand. How many handshakes took place? 

 



Solutions: 

1:  

Number of sides of 

the polygon 
1 2 3 4 5 6 7 8 9 10 11 12 

Number of 

handshakes made 
0 1 3 6 10 15 21 28 36 45 55 66 

For n people there are 1 + 2 + 3 +…+ (n-2) + (n-1) = ½n(n-1) handshakes. 

 

2: With two people (A and B), there is one handshake (A with B). 

With three people (A, B, and C), there are three handshakes (A with B and C; B 

with C). 

With four people (A, B, C, and D), there are six handshakes (A with B, C, and D; 

B with C and D; C with D). 

In general, with n people, the number of handshakes is the sum of the first n 

consecutive numbers: 1+2+3+ ... + (n-1). 

Since this sum is n(n-1)/2, we need to solve the equation n(n-1)/2 = 435. 

This is the quadratic equation n
2 
- n - 870 = 0. Solving for n, we obtain 30, as the 

answer and deduce that there were 30 people at the party.  

 

3: HINT: Let's call the host H, and the host's partner HP.  Let's call the guests A1, A2 for the first couple, B1, 

B2 for the second and C1, C2 for the third couple. Draw eight points arranged in a circle, (or create an 

octagon) to represent these eight people. Then match off with allowable the handshakes with line segments. 

 
 

Extension question: A couple hosts a party for (n-1) other couples, so there are a total of 2n people at the 

party.  When people arrive, they start shaking hands.  Not everybody shakes everyone else's hand.  In fact, 

nobody shakes hands with his or her partner, and nobody shakes his or her own hand. How many 

handshakes took place? 

 

 

Can you show on the Classpad that: 1+2+3+…+(n-2)+(n-1) = ½n(n-1)? 

Are the solutions to the handshake problem related to the triangular numbers? 

Investigate. 

 

 

 

 

 

 

 

 

 

 

 
For further tips, more helpful information and software support visit our website 

www.monacocorp.co.nz/casio



Worksheet, to complete with pencil (pen) and ruler. 
 

      
 

      
 

       
 

 



Completed diagrams. 
 

     
 

     

    
 

What would the diagram of 20 (or 30) people in a room handshaking look like? How many handshakes would 

take place? 

 

 


