Grade 11 Mathematics

LO 3       TRANSFORMATIONS  1
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1.      A(1; 0), B(5 ; 4) and C(10 ; 0)                                                              are shown alongside.

(a)   ∆ ABC is reflected in the                                      
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       x-axis forming ∆ ADC. Give

the co-ordinates of D.

   (b)   ABCD is now reflected in the y-axis. Draw A'B'C'D' on a new       set of axes.

(c)   A'B'C'D' is now translated using the rule T(x + 3; y – 1). Give       the co-ordinates of the vertices of A''B''C''D''.

(d)   ∆ ABC is reflected in the line y = x forming ∆ DEF.

     Give the co-ordinates of D, E and F.  

2.   Points A(0 ; 4), B(– 4 ; 0), C(– 1 ; – 1) and D(3 ; 3) are the       

 co-ordinates of the vertices of parallelogram ABCD.

(a) Find the co-ordinates of E(x;y), the point of intersection of the

diagonals of ABCD.

(b) If ABCD is moved such that the co-ordinates of E now

becomes (5 ; 1½), describe the shift of the parallelogram.

(c) Find the new co-ordinates of A' and C'.

3.                                                                         Y

                                                             A(-2;6)

                                                                                                    y = x

              (-5;2)B

                                                               (-1;1)C


       In the diagram above, ∆ ABC has co-ordinates A(– 2 ; 6),

       B(– 5 ; 2) and C(– 1 ; 1).

       If ∆ ABC is reflected in the line y = x, draw ∆ A'B'C' on the same set of axes showing the co-ordinates of A', B', and C'.     
( ABC has vertices at A(– 4; 6), B(– 4; 3) and C(– 2; 6).   
( PQR has vertices at P(1; 5), Q(4; 2) and R(3; 7).   


                                                     










4.  ( ABC is rotated clockwise around the origin through an angle of 90°.
(a)   State a general rule for the co-ordinates in this rotation.

(b)   Give the co-ordinates of the vertices A′B′C′.

5.  ( PQR is rotated clockwise around the origin through an angle of 180°.
(a)   State a general rule for the co-ordinates in this rotation.

(b)   Give the co-ordinates of the vertices P′Q′R′.

6.  ( PQR has to enlarged through the origin by a factor of 2.
(a)  State a general rule for the co-ordinates in this transformation.

(b)  Give the co-ordinates of the vertices P′′Q′′R′′.

SOLUTIONS

1.  (a)   D = (5; -4)

(b) A' = (-1;0),  B' = (-5;4),  C' = (-10;0)  and D' = (-5;-4)

                                                                         Y                                
                                    B'(-5;4)


   (-10;0)C'                                          A'(-1;0)

                                                                             X
                                                                                                                                       D'(-5;-4)
(c) A'' = (2;-1),  B'' = (-2;3),  C'' = (-7;-1)  and  D'' = (-2;-5)

(d) D = (0;1),  E = (4;5)  and  F = (0;10)

2.  (a)   E = (– ½;1½)  …… ie the mid-point of AC or BD
(b) E' = (5;1½)  ( The parallelogram has moved 5½ units right

(c) A' = (5½;4)  and  C' = (4½;-1)

                                                           Y

3.  
                                         A(-2;6)

                                                                                 y = x

      (-5;2)B

   

                                           (-1;1)C

                                                                                                          X

                                                            C'                                                     

                                                                                                  A'(6;-2)

             C' = (1;-1)
                                                                         B'(2;-5)

4.  (a)  (x ; y) 
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(y ; – x)
(b)  A' = (6 ; 4) ; B' = (3 ; 4) ; C' = (6 ; 2).

5.  (a)  (x ; y) 
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(– x ; – y)
     (b)  P' = (– 1;– 5) ; Q' = (– 4;– 2) ; R' = (– 3;– 7)

6.  (a)  (x ; y) 
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(kx ; ky)

     (b)  P′′(2; 10) ; Q′′(8; 4) ; R′′( 6 ; 14)

Learners are required to investigate, generalise and apply the effect on the co-ordinates of:                     (a) the point P(x ; y) after rotation around the origin through an angle of 90° or 180°                   (b) the vertices (x� EMBED Equation.3  ���; y� EMBED Equation.3  ���), (x� EMBED Equation.3  ���; y� EMBED Equation.3  ���), ….. (x� EMBED Equation.3  ���; y� EMBED Equation.3  ���) of a polygon after enlargement through the origin, by a constant factor k.
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