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S3 
Converse of Pythagoras

20.
Use the converse of Pythagoras Theorem to prove that these triangles are right angled.
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21.
Use the converse of Pythagoras Theorem to decide if these triangles are right angled or not.
(a)

        


(b)




      (c)

(d)




(e)




     (f)
APPLYING the THEOREM of PYTHAGORAS’                   EXAM QUESTIONS
[image: image482.wmf]1.
In a switch mechanism lever AB rotates around A until it rests against the rod CD. 


Point B touches rod CD at E.


AB = 11cm  and  AC = 8(4cm as shown.

For the switch to work the distance from C to E                                                                                                  must be more than 7cm.


Will this switch mechanism work?

          Your answer must be accompanied by appropriate working and explanation.

2.
The capital letter ‘M’ can be formed using straight lines as shown below.
[image: image483.wmf]
Calculate the total length of the lines forming the letter.
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A wall hanging is decorated with strips of sequences as shown in the diagram.                                                     The sequences are represented by broken lines. (                    ).
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The shorter stripes are half the length of the longest strip.

Calculate the total length of sequences required to make this wall hanging.

4.
The side view of a water trough is as shown in the diagram. The depth of it must by at least 11cm.

Is this container acceptable? Show working and give a reason for your answer.
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EFGH is a rhombus. EG is 10cm and HF is 18cm. 
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Calculate the perimeter of the rhombus. 
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6.
A special stage is being built for an outdoor concert. It has to be 20 metre wide, 2 metres high and has a ramp on one side.
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Special non-slip matting has to be laid along the stage and down the ramp.

The cost of the matting is £34 a metre and it is sold in complete metres.

[image: image505.bmp][image: image506.bmp]Calculate the cost of the matting.

[image: image507.bmp]7.
I have just built a new patio area in my garden. 
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The diagram shows the measurements of it.

I am going to put a low fence round its perimeter. 

Calculate the length of fencing that I will require.

[image: image509.emf]

8. 
The opening of a tent is triangular in shape. The height of the tent is 2∙5 metres and the sloping edge of the tent is 3 metres long.  


Calculate the length of the base of the tent. 
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An isosceles triangle has its longest side 11 cm 







and height 8 cm. 







Find the perimeter of the triangle.



10.
Two boys, Scott and Callum are playing football.

At one point Callum (C) is 25 m due east of Scott (S). The ball is at position B.

[image: image518.bmp]
[image: image519.bmp]The positions of the 2 boys in relation to the ball are shown in the diagram.


Callum is 14 m away from the ball and angle SBC = 90o. 

Calculate how far Scott is away from the ball.   Give your answer correct to 1 decimal place.

11.
The stones in an engagement ring are arranged as shown in the diagram.


The diameter of each stone is 4 mm and A, B and C are the centres of 3 of the stones.

[image: image520.bmp]

(a)
Write down the lengths of AB and BC.


(b)
Calculate the length of AC.

12.
The pattern below is formed from 5 congruent isosceles triangles.
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The width of the pattern is 20cm and the equal sides of the triangles measure 8cm.

Calculate the height, h cm, of the pattern.

13.
A ramp is being built to provide wheelchair access to a public building.




Find the length of the ramp, r to the nearest centimetre.

14.
The Triangle Pizza Company uses this logo on their pizza boxes.

The logo is in the shape of the isosceles                                                                                                           triangle ABC as shown in the diagram below. 



            

Calculate the height, h cm, of the logo. 

Give your answer to the nearest centimetre.                                                              

15.
The diagram shows the logo of the junior section of a sailing club called the ‘Windy Sails’ Club. 

It consists of two identical right-angled triangles. 


The dimensions of each right-angled triangle are shown in the diagram.                                                              The outline of the logo is sewn on to the sailing suits. 

Calculate the length of the stitching needed to sew the complete logo.
16.
Answer the following questions about the diagram opposite. All lengths are centimetres.


(a)
Calculate the length of AC.


(b)
Calculate the length of ED.


(c)
Prove that triangle ACD is right-angled at C.

(d)
Hence calculate the length of BD and the area                                                                      of triangle ABD correct to the nearest whole number.

17.      At a special school a sensory area was being created with a ‘log bridge’ as part of it. 

The diagram shows the side view of the bridge.

The supports are 1∙95 m high and the ramps at each side are 5 metres.



The overall length of the bridge is 25∙74metres.

Use the converse of Pythagoras’ Theorem to check if the supports are vertical or not.                                            

18.
Mrs. Donaldson was wrapping up a parcel for her niece. For decoration, she put a 
cross of ribbon across the top of it as shown in the diagram.




This diagram shows the top of the parcel. 




   


Each length of ribbon was cut to a length 13∙9cm. 

Use the converse of Pythagoras Theorem to check if this is long enough. Give a reason for your answer.



APPLYING PROPERTIES of SHAPES

1.
Copy and complete the blanks in these statements about QUADRILATERALS.

(a)
A RHOMBUS that has 4 RIGHT ANGLES is a 



   .


(b)
A PARALLELOGRAM has 


    lines of symmetry and 

of order 2.


(c)
The opposite angles of a PARALELLOGRAM are


       
 .

 


         .

(d)
The 



         of a SQUARE 




each other at 


       angles.


(e)
A



         is a QUADRILATERAL that has ONE pair

of parallel sides.

2.
Pauline wanted to make a kite so she had to work out how much fabric she would need to cover it. She drew a diagram to help her to do this. This is what she drew.


Calculate the area of her kite.

3.
(a)
Calculate the area of this parallelogram giving your answer in cm2.                                                                                                                                                                                                                         

(b)
How many square metres is this?

4.



(a)
Calculate the area of one rhombus in the above tessellation.

(b)
Use the information given about one rhombus to calculate the area of the whole rectangular pattern.

(c)
What percentage of the whole rectangle is shaded?

5.
Each of these shapes is a REGULAR POLYGON. For each one, write down what kind of POLYGON, the size of the CENTRAL ANGLE, the INTERIOR ANGLE and the EXTERIOR ANGLE.


(a)




 (b)



(c)




  



6.
Choose words from the above to describe these triangles as fully as you can.


     (a)



          (b)



    (c)

7.          Draw a set of coordinate axes on a coordinate grid and plot the points:



A(2, 4), B(1, -3) and C(-5, 3).

             Join the points up to form a triangle.

             Write down a FULL description of triangle ABC.

             Work out its area.

8.        Pupils were asked to make up sets of three angles that could be used to draw a triangle.                                                                                                                   


            30o, 60o, 90o

  47o, 34o, 98o

    53o, 47o, 90o

32o, 36o, 112o



Which ones are correct? Why they are correct?


9.
Calculate the values of a, b, c and d in these triangles:



10.
Pupils in the art department have been asked to design a logo for the school band. Here is one of the entries.



It consists of 4 isosceles triangles each measuring 12cm on the base and 6cm high.








Calculate the area of fabric required to make up 40 of these.

11.
The cost of advertising depends on the length of space that the advert takes up. Each column of the paper measures 5cm in width and each cm costs £0·75.

Calculate the cost of these adverts:

(a)                                                           (b)

12.
Calculate the cost of carpeting a room like this if the carpet costs £12(96 per m2.




 



13.
Say whether the following statements are True or False


(a)
If the diameter of a circle is 2(5m, then its radius is 5m.

(b)
The perimeter of a circle is called its circumference.

(c)
To find the circumference of a circle the radius is multiplied by 
[image: image2.wmf].
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(d)
The diameter divides a circle into two semi-circles.

14.
Calculate the CIRCUMFERENCES of these circles:



15.
The diameter of the ‘bell’ on the end of a trumpet measures 14 cm. Calculate its circumference.


16.
Calculate the circumference of the circle drawn                                                                                  with these compasses.

17.
The radius of this lampshade is 95mm at the bottom. How much trim would by required to fit round the bottom edge.

If the trim costs £2(75 a metre, how much would it cost to trim the lamp if the trim is only sold in complete metres.

18.
A florist is decorating her shop and wants to put pieces of coloured ribbon round white poles to create a striped effect like this:

The pole has a radius of 12cm. Calculate how much ribbon she will need to decorate the two poles.
Answer correct to the nearest metre.
19.
Linzi’s Mum buys a frill of length 38cm to fit round her birthday cake.

Find out the biggest diameter that the cake can have                                                                                  so that the frill fits.

20.
Calculate the area of these circles:




21.
The radius of a cymbal is 18cm. Calculate the area of one of them.


22.
The diameter of the top of a pin is 7mm. 

Calculate the total area of the tops of 5 of them.

23.
Tea-light candles have to be packed into a box like this:

(a)
What is the area of 1 tea light?

(b)
Calculate the total area taken up by the                                                                                    15 tea lights on the tray.

(c)
What is the area of the top of the tray?

(d)
What percentage of space on the tray is NOT taken up by the tea lights?

24.
Mrs Ahmad has moved into a new house and has to sort out her garden. This is a plan of what she wants to do. It consists of a circular flower-bed with diameter 3m and 4 quarter-circles with radius 1(5m set in a rectangular lawn.


(a)
Calculate the total area of the 5 flower beds.

(b)
What area is given over to the lawn?

(c)
It costs £3(65 for each square metre of lawn and a total of £197(50 for plants.

How much would it cost Mrs Ahmad altogether for her new garden?

25.
The weights at the end of these balloons each have an area of 20cm2. 



Calculate their radius and then the circumference.

3.2 RELATIONSHIP between the CENTRE, CHORD and PERPENDICULAR BISECTOR

1.
In each of the diagrams below AB is a diameter. Find the missing angles in each diagram. 


(a)           
         (b)


(c)                                    (d)

2.
Find the length of the diameter AB in each of the circles below, given the other 2 sides of


the triangle.







3.
Use the symmetry properties of the circle to find the missing angles in the diagrams below.


In each diagram AB is a diameter.



(a)



(b)




(c)



4.
Calculate the length of d in each diagram.

(a)




(b)




(c)





(d)




(e)




(f)





5.
Find x in each of the triangles below.

(a)




(b)




(c)





(d)




(e)




(f)







6.
A cylindrical pipe is used to transport


water underground.


The radius of the pipe is 30 cm and


the width of the water surface is 40 cm.



Calculate the height of the pipe above

the water.


3.2 TANGENTS and ANGLES

1.
Calculate the sizes of the angles marked a, b, . . . . .r, in the diagrams below.


(a)            





(b)



(c) 






(d)

2.
In each of the diagrams below, PQ is a tangent which touches the circle at R.

Calculate the lengths of the lines marked x. 

3.
In each of the diagrams below, AB is a tangent which touches the circle at C.
Calculate x for each diagram. 

CIRCLE








       EXAM QUESTIONS


1.
The diagram shows a section of a cylindrical                                                                                       drain whose diameter is 1 metre. The surface                                                                                                  of the water in the drain AB is 70 cm.

        `
(a)
Write down the length of OA.

(b)
Calculate the depth of water in the pipe, d.
                                                                                               (Give your answer to the nearest cm.)


2. 
The diagram shows a section of a disused                                                                                                      mineshaft whose diameter is 2 metres. The                                                                                                surface of the water in the shaft, AB, is 140 cm.

(a)
Write down the length of OB.

(b)
Calculate the depth of water in the pipe, x.                                                                               (Give your answer to the nearest cm.)

3.
A pool trophy is in the shape of a circular disc with                                                                                           two pool cues as tangents to the circle.










4.
A circular bathroom mirror,                                                                                                                           diameter 48 cm, is suspended from                                                                                                                     the ceiling by two equal wires from                                                                                                                    the centre of the mirror, O.

The ceiling, AB, is a tangent to the                                                                                                                circle at C. AC is 45 cm. 

Calculate the total length of wire used to hang the mirror.


          

5.








AC is a diameter and O is the centre                                                                  of the circle shown opposite. CD is a tangent to the circle with C the point of contact.








If  
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BCD = 54o, find the size of 
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CAB.






6.
A bowling trophy consists of a glass circle set into a rectangular wooden plinth as shown in the diagram. The diameter of the circle, centre O, is 8cm and the height of the plinth is  3 cm.

The width of the glass at the plinth is 6cm.








Calculate the height, h cm, of the trophy.


7.
In the diagram triangle ABC is                                                                                                        isosceles and BD is a diameter of the circle.


Calculate the size of angle ACD.










8.
A and B are points on the circumference  of a circle        centre O. BC is a tangent to the circle.

    Angle ABC = 66o.

    Calculate the size of angle AOB.





9.
In the diagram shown, BD is a tangent to                                                                                          the circle centre O. 

Angle BAC = 28o. 

Calculate the size of angle CBD.

10.
The diagram shows a circle with centre O. ST is a tangent to the circle with point                                                  of contact Q. 
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PQT = 56o.


(a)
Calculate the size of 
[image: image6.wmf]Ð

POQ.









(b)
Hence calculate the length of the                                                                                       major arc PQ given that the radius                                                                                                          of the circle is 14cm.










11.
The sign outside a pet shop is formed from part of a circle.

The circle has centre O and radius 26cm.














Given that the line AB = 48cm, calculate the width, w cm, of the sign.












12.      The Pot Black Snooker Club has this sign at its entrance.
It consists of 10 circles each with radius 8cm. 

Calculate the height, h cm, of the sign.

13.
The line DF is a tangent to the circle centre O                                                                                         shown below. E is the point of contact of the tangent. 
Given that angle CEF is 38˚, calculate the size                                                                                                                 of angle EOC.



        




14.
The circle in the diagram has centre                                                                                                       O and radius 6cm.

R is the point of contacT of the                                                                                                                           tangent PQ.

Given that OQ = 10cm calculate                                                                                                                the length of RQ.











15.
A child’s toy is in the shape of a sphere with a duck and some water inside.

As the ball rolls around the 



water remains at the same level. 


The diagram opposite shows the cross section when the                                                                      sphere has been halved.

Given that the radius of the sphere is 6 cm and that                                                                                                   the depth of the water is 4cm, calculate the width of                                                                                            the water surface (wcm).











3.3
USING SIMILARITY
LENGTH 
1.
Each diagram below shows a pair of similar shapes or objects. For each pair …….

(i)
state the scale factor (from left to right)
(ii)
calculate the length marked x .



(a)





(b)



(c)







(d)
2.
Calculate the length of the side marked  x  in each diagram below.

    



(a)






(b)



3.
In the diagram                                , AB = 28cm,

AC = 24cm and ED = 21cm.

(a)
Explain why the triangles ABC and CDE                                                                are similar.

(b)
Calculate the length of  CD.

(c)
Given that the area of triangle ABC is 144 square

     centimetres, calculate the area of triangle CDE.

4.
Calculate the length of the side marked  x  in each diagram below.






5.
The diagram opposite shows an aluminium pipe frame.


The cross members QS and PT are parallel.


RS = 48cm, QS = 24cm and PT = 32cm as shown.

Calculate the length of ST

6.
In the diagram a ladder is laid against two walls as shown.


The higher wall is 
[image: image7.wmf]6

1

×

metres high, and the lower wall is 
[image: image8.wmf]7

0

×

metres.


The distance between the two left hand faces of the walls is 
[image: image9.wmf]9

0

×

 metres.

Calculate the distance between the foot of the ladder                                                                        and the lower wall.

SIMILARITY and AREA

1.

For each pair of pictures below
(i)   
State the enlargement scale factor for the lengths 







(ii)  
State the scale factor for the areas.







(iii) 
Calculate the area of the larger shape.

(a)

                                                (b)




(c)






(d)




(e)






(f)





2.
For each pair of pictures below
(i)   
State the reduction scale factor for the lengths.







(ii)  
State the scale factor for the areas.







(iii) 
Calculate the area of the smaller shape.




(a)






(b)

(c)






(d)



3.
Each pair of shapes below is mathematically similar. 

Calculate the area of each right-hand shape.


(a)






(b)




(c)






(d)

SIMILARITY and VOLUME

1.
For each pair of similar pictures below     (i)   
State the enlargement scale factor for the 







length. 








(ii)   
State the scale factor for the volumes.







     
(iii)   
Calculate the volume of the larger solid.















2.
For each pair of similar pictures below
(i)   
State the reduction scale factor for the 







lengths.







         
(ii)   
State the scale factor for the volumes.







       
(iii)   
Calculate the volume of the smaller solid.









3.
Each pair of containers below is mathematically similar. 

Calculate the volume of each container with a question mark.


(a)




(b)




(c)




SIMILARITY






                 EXAM QUESTIONS
1.
The diagram below shows two candles. Each candle is in the shape of a cuboid with a square base.

The length of time each candle will burn is proportional to its volume.


The small candle burns for 36 hours.

Nadia reckons that because the large candle’s measurements are double the small candle’s measurements then the large candle should burn for 72 hours.

Is she correct? [You should show all working and give a reason for your answer]  

2.
An international perfume manufacturer prices their bottles of perfume by volume.

The two bottles below, although containing different volumes, are mathematically similar in shape. Their heights and prices are shown.


The larger of the two bottles is for sale in France.

Assuming the smaller bottle to be priced correctly, determine whether or not the larger     bottle has the correct price tag given that the exchange rate is £1 = 1(10 euros.            

3.
John is looking to buy a new rug for his main room.


The two rugs below are mathematically similar in shape.


He is hoping that the length of the large rug will be enough to make the area of the large rug at least 72 square feet.


Does the large rug have the required area? 






         


You must show appropriate working with your answer.

4.
In the diagram below triangles ABC and ADE are mathematically similar.


BC 
[image: image10.wmf]=

 12 cm, DE 
[image: image11.wmf]=

 9 cm  and  AE 
[image: image12.wmf]=

 21 cm.





Find the length of CE.












4.1
WORKING with TRIGONOMETRIC FUNCTIONS – BASIC GRAPHS

1.
(a)
With the help of a calculator, copy and complete the table below.


(b)
Plot the points from your table.


(c)
Join the points with a smooth curve.


(d)
Write down the equation of the curve.

2.
(a)
With the help of a calculator, copy and complete the table below.


(b)
Plot the points from your table.


(c)
Join the points with a smooth curve.


(d)
Write down the equation of the curve.

3.
.(a)
With the help of a calculator, copy and complete the table below.


(b)
Plot the points from your table.(Be careful with the scale on the y-axis)


(c)
Join the points with a smooth curve.


(d)
Write down the equation of the curve.

4.1
WORKING with the GRAPHS of TRIGONOMETRIC FUNCTIONS (1)

1.
The graphs represent the functions a sin xo and a cos xo. Write down the equation for each.


(a)                                               (b)



     (c)


(d)



         (e)



     (f)


(g)


                   (h)



    (i)


(j)



       (k)



     (l)


(m)




(n)




(o)

2.
The graphs represent trigonometric functions. Write down the equation for each.


(a)                                                                      (b)

(c)






(d)



(e)






(f)


(g)






(h)


(i)

                                                        (j)

(k)






(l)

(m)






(n)

(o)






(p)

3.
Make sketches of the following functions, 0 (  x < 360, clearly marking any important 

points.


(a)
y = cos xo

(b)
y = sin xo

(c)
y = tan xo
(d)
y = 3 sin xo

(e)
y = 2 cos xo

(f)
y = sin 2xo
(g)
y = cos 3xo

(h)
y = 2 sin 3xo

(i)
y = 3 cos 2xo



(j)
y = 4 cos 3xo

(k)
y = 3 sin ½xo

(l)
y = 5 cos 3/2 xo


(m)
y = tan 2xo

(n)
y = (2 sin 3xo
(o)
y = (8 cos 4xo
4.
The graphs represent the functions  sin (x ( a)o and  cos (x ( a)o. Write down the equation for each.


       (a)


                                                              (b)


     (c)






   (d)




    (e)





                 (f)




   (g)





                (h)



(i)                                                                         (j)



5.
Write down the equation for each graph shown below.


(a)                                                                                                   (b)

(c)






(d)

(e)






(f)

(g)






(h)

6.
Make a neat sketch of these trig. functions showing the important values, 0 ( x ( 360.

(a)
y = sin (x ( 50)o

(b)
y = sin (x + 30)o
(c)
y = cos (x ( 20)o

(d)
y = cos (x + 60)o
(e)
y = tan (x ( 30)o

(f)
y = sin (x ( 45)o
4.1
WORKING with the GRAPHS of TRIGONOMETRIC FUNCTIONS (2)

1.
For each graph below, determine the amplitude and the equation of the graph.


(a)                                               (b)



     (c)

(d)



         (e)



     (f)

(g)


                   (h)



    (i)

(j)



       (k)



     (l)

2.
Make sketches of the following functions, 0 (  x < 360, clearly marking any important 

points.

(a)
y = 3cosxo + 1
(b)
y = 2sin3xo – 2 

(c)
y = 1∙5sin2xo + 3


(d)
y = 5sin2xo + 1
(e)
y = –3cos2xo – 1

(f)
y = –sinxo – 3

 4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

SINE, COSINE and TANGENT of angles 0 – 360o
1.
Copy and complete this table to show the values where sin, cos and tan are positive (+) or negative (().

2.
Write down the sign (+ or () for the following


(a)
cos 22o
(b)
tan 123o
(c)
sin 315o
(d)
sin 15o

(e)
tan 196o
(f)
cos 295o
(g)
tan 66o
(h)
sin 132o

(i)
cos 170o
(j)
sin 218o
(k)
cos 200o
(l)
tan 310o

3.
For the angles in Question 2, write down the equivalent acute angle.

4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

EXACT VALUES
1.
Write down the exact values of
(a)
sin 30o

(b)
sin 150o
(c)
sin 210o
(d)
sin 330o
(e)
cos 30o
(f)
cos 150o
(g)
cos 210o
(h)
cos 330o
(i)
tan 30o
(j)
tan 150o
(k)
tan 210o
(l)
tan 330o

2.
Write down the exact values of
(a)
sin 60o

(b)
sin 120o
(c)
sin 240o
(d)
sin 300o

(e)
cos 60o
(f)
cos 120o
(g)
cos 240o
(h)
cos 300o

(i)
tan 60o
(j)
tan 120o
(k)
tan 240o
(l)
tan 300o

3.
Write down the exact values of
(a)
sin 45o

(b)
sin 135o
(c)
sin 225o
(d)
sin 315o
(e)
cos 45o
(f)
cos 135o
(g)
cos 225o
(d)
cos 315o
(i)
tan 45o
(j)
tan 135o
(k)
tan 225o
(l)
tan 315o

4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

PERIOD
1.
Write down the period of the following graphs


(a)






(b)




(c)






(d)
(e)






(f)

(g)






(h)



(i)






(j)
2.
Write down the period of each of the following trigonometrical functions.


(a)
y = sin 2xo

(b)
y = tan 2xo

(c)
y = cos 2xo 

(d)
y = tan 3xo

(e)
y = cos 4xo

(f)
y = sin 3xo
(g)
y = cos 1∙5xo 

(h)
y = sin 4∙5xo

(i)
y = tan 0∙5xo
(j)
y = sin 8xo

(k)
y = tan 6xo

(l)
y = cos 12xo 

(m)
y = tan 18xo

(n)
y = cos 9xo

(o)
y = sin 30xo
(p)
y = cos 15xo 

(q)
y = sin 10xo

(r)
y = tan 4xo
3.
Write down the period of each of the following trigonometrical functions.


(a)
y = sin ½ xo

(b)
y = tan 1/3xo

(c)
y = cos ¼ xo 

(d)
y = tan 1/5xo

(e)
y = cos 1/6xo

(f)
y = sin 2/3xo
(g)
y = 3cos 2xo 

(h)
y = 4sin 3xo

(i)
y = 2tan 2xo
(j)
y = 5sin 2xo 

(k)
y = 4tan xo

(l)
y = 2cos 4xo
4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

SOLVING BASIC EQUATIONS
1.
Solve the following equations where 0 ( x ( 360


(a)
sin xo = 0∙5

(b)
cos xo = 0∙866
(c)
tan xo =  1


(d)
cos xo = ( 0∙5

(e)
tan xo = ( 0∙577
(f)
sin xo = ( 0∙866


(g)
tan xo = 1∙732
(h)
sin xo = 0∙707

(i)
cos xo = 0∙707


(j)
sin xo = ( 0∙707
(k)
cos xo = ( 0∙866
(l)
tan xo = ( 1∙732

2.
Solve the following equations where 0 ( x ( 360


(a)
sin xo = 0∙313

(b)
cos xo = 0∙425
(c)
tan xo =  5∙145


(d)
cos xo = ( 0∙087
(e)
tan xo = ( 0∙869
(f)
sin xo = ( 0∙191


(g)
tan xo = 11∙43
(h)
sin xo = 0∙695

(i)
cos xo = 0∙755


(j)
sin xo = ( 0∙358
(k)
cos xo = ( 0∙682
(l)
tan xo = ( 0∙268

3.
Solve the following equations where 0 ( x ( 360


(a)
2 sin xo = 1

(b)
3 cos xo = 2

(c)
3 tan xo =  5


(d)
2 cos xo = ( 1

(e)
2 tan xo = ( 8

(f)
4 sin xo = ( 3


(g)
5 tan xo = 23∙5
(h)
5 sin xo = 2

(i)
6 cos xo = 1


(j)
8 sin xo = ( 3

(k)
11 cos xo = ( 9
(l)
10 tan xo = ( 9

4.
Solve the following equations where 0 ( x ( 360


(a)
sin xo ( 1 = 0

(b)
cos xo + 1 = 0

(c)
tan xo ( 1 = 0


(d)
2 sin xo + 1 = 0
(e)
2 cos xo ( 1 = 0
(f)
2 tan xo ( 1 = 0


(g)
4 cos xo ( 3 = 0
(h)
3 sin xo ( 2 = 0
(i)
5 cos xo + 2 = 0


(j)
3 tan xo ( 2 = 0
(k)
3 cos xo + 1 = 0
(l)
7 sin xo + 3 = 0

5.
Solve the following equations where 0 ( x ( 360


(a)
4 cos xo + 3 = 2
(b)
10 sin xo ( 4 = 3
(c)
2 tan xo ( 3 = 17



(d)
7 + 10 cos xo = 12
(e)
2 tan xo + 3 = 5
(f)
17 ( 5 cos xo = 20



(g)
5 sin xo + 3 = 5
(h)
21 + 2 cos xo = 20
(i)
2 sin xo ( 1∙6 = 0


(j)
3 cos xo + (2 = 0 
(k)
7 sin xo ( 1 = 4
(l)
2 sin xo + (3 = 2(2

4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

IDENTITIES INVOLVING cos²x + sin²x = 1 and tan x = sin x/cos x
1.
Simplify


(a)
3 cos2x + 3 sin2x
(b)
1 ( cos2x

(c)
cos Atan A

(d)
5 ( 5 sin2Bo

(e)
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(f)
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(g)
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(h)
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(i)

[image: image17.wmf]x
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(j)
4sin2A + 3 cos2A ( 3


(k)
4 cos2B ( 2 sin2B + 2

(l)
(cos x + sin x)2 ( 2 sin xcosx
(m)
tan2a(1 ( sin2a)

2.
Prove that


(a)
2 cos2A + 3 sin2A = 3 ( cos2A
(b)

[image: image18.wmf]

 EMBED Equation.3  [image: image19.wmf]x

x

x

x

cos

sin

1

tan

tan

1

=

+





(c)
(2 cosB + 3 sin B)2 + (3cos B ( 2 sin B)2 = 13

(d)
(1 + sin x)(1 ( sin x) = cos2x
(e)
sin (.tan( = 
[image: image20.wmf]q
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3.
Consider the diagram opposite :

(a)
Write down the  exact  values of ..... 
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(b)
Prove that     
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(c)
Show that     
[image: image23.wmf]o
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4.
(a)
If    
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(b)
Prove that    
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(c)
Show that    
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(d)
Show that     
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5.
Prove that  

(a)
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(b)
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(d)
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(e)

[image: image34.wmf]p

p

p

p

2

2

2

2

sin

sin

tan

tan

=

-


(f)
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(g)
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6.
Show that    
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7.
Given that    
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EXAM QUESTIONS


1.
Solve the following equation
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      where     
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2.      Sketch the graph of 

f(x) = cos (x ( 30)o    for
0 ( x ( 360

            
3.
Simplify
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4.
The diagram shows the graph of y = a sin bx˚.


Write down the values of a and b.
   




                       
5.
Solve        3 sin xo + 2 = 0,
0 ( x ( 360.




            
6.
The diagram below shows the graph of  
[image: image45.wmf]o
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Write down the values of a and b.                                                                                    
    

7.
Solve the equation
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8.
Solve the equation
4 sin xo ( 3 = 0,

0 ( x ( 360.


9.
The graph in the diagram has equation of the form 
[image: image49.wmf]x
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y
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=

o.

(a)      Write down the value of a.





                      The broken line in the diagram has equation 
[image: image50.wmf]2
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(b)
Establish the coordinates of the point P.








10.
The graph in the diagram has equation of the form 
[image: image51.wmf]bx
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.


Write down the values of a and b.


                                        

      

11.
Sketch the graph of 

f(x) = 3sin 2xo
for

0 ( x ( 360

       
12.
Sketch the graph of  
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13.
Simplify 
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14.
Solve the trig equation
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15.
Solve the equation
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16.
Give a value for x where 0 ( x ( 360 which satisfies these conditions

sin xo is negative
and tan xo is positive 
and cos xo is negative









17.
Sketch the graph 
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18.
Solve the equation

2 sin xo + 3 = 2·5,

0 ( x ( 360.



      

19.
Simplify
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20.
Show clearly that                     
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21.
Solve the trig equation
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22.
Which two of the following are equal to cos 60o?




           

A.
sin 210o



B.
cos 240o



C.
sin 150o



D.
cos 300o







23.
Solve the equation

1 + 
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24.
Solve algebraically the equation
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25.
The graph below has equation of the form 
[image: image69.wmf])
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Find the values of a and b.







                   







26.
Simplify       
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cos

1

(

tan

1

2

x

x

-

  







         
27.
Solve, algebraically, the equation

3 cos xo + 4 = 3·1,
for
0 ( x ( 360.





28.
Show that    
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1

cos

8

sin

4

4

2

2

=

-

x

x

 .    








29.
Write down the equation of the graph shown below.






National 5      Relationships          
ANSWERS
1.1
DETERMINING the EQUATION of a STRAIGHT LINE
1.
(a)
3; (0, 1)
(b)
½; (0, ( 5)
(c)
(2; (0, 3)

(d)
(¼; (0, ( 2)
(e)
8; (0, ( ½) 
(f)
(1; (0, 4)

2.
1 and (b)
2 and (d)
3 and (f) 
4 and (c)
5 and (a) 
6 and (e)
3.
Lines sketched.

4.
(a)
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5.
(a)
1; (0, 3)

(b)
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6.
(a)
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7.
(a)
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8.
(a)
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(f)     
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(i)      
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9.
(a)    
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(d)   
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(g)    
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(h)    
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(i)   
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10.
(a)
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STRAIGHT LINE 





  EXAM QUESTIONS
1.      
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D

4.
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8.
Line crossing at (0, 5) with gradient 
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 (a)
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1.1 FUNCTIONAL NOTATION

1.
(a)
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1.2
WORKING with LINEAR EQUATIONS and INEQUATIONS

1.
(a)
2
(b)
4
(c)
3
(d)
5
(e)
2 
(f)
5


(g)
4 
(h)
1
(i)
16
(j)
16
(k)
15
(l)
7

(m)
10
(n)
20
(o)
17
(p)
19

2.
(a)
3
(b)
4
(c)
2
(d)
9
(e)
4
(f)
4


(g)
2
(h)
5
(i)
4
(j)
9
(k)
10
(l)
8


(m)
7
(n)
5
(o)
7
(p)
7


3.
(a)
(18
(b)
11
(c)
(8
(d)
16
(e)
(13
(f)
9


(g)
(12
(h)
25
(i)
(9
(j)
8∙5
(k)
(5∙5
(l)
5∙5


(m)
(3∙5
(n)
18
(o)
(4∙2
(p)
10∙5

4.
(a)
4
(b)
1
(c)
(5
(d)
1
(e)
(6
(f)
3


(g)
7
(h)
7
(i)
7
(j)
0
(k)
20
(l)
(10

(m)
4
(n)
7
(o)
2
(p)
5

5.
(a)
3
(b)
4
(c)
6
(d)
4
(e)
2
(f)
5

(g)
6
(h)
8
(i)
8
(j)
8
(k)
12
(l)
9


(m)
6
(n)
7
(o)
15
(p)
18


6.
(a)
1
(b)
2
(c)
6
(d)
5
(e)
3
(f)
2

(g)
5
(h)
6
(i)
11
(j)
9
(k)
11
(l)
20

(m)
7
(n)
12
(o)
21

7.
(a)
3
(b)
2
(c)
2
(d)
3
(e)
2
(f)
3
(g)
6
(h)
5
(i) 
3
(j)
6
(k)
4
(l)
0∙5  


(m)  
8
(n)  
11
(o)
15
(p)   
3
(q) 
12
(r) 
4

(s) 
7
(t) 
16
(u)  
9
(v) 
7
(w) 
4
(x)
2

8. 
(a)
6
(b)
6
(c)
4
(d)
1
(e)
4
(f)
6
(g)
4
(h)
24
(i) 
8
(j)
7
(k)
5
(l)
2∙5


(m)  
2∙5
(n)  
16
(o)
15
(p) 
2
(q) 
2
(r) 
4

(s) 
 7 
(t) 
6
(u)  
2
(v) 
7
(w) 
12
(x)
40

9.
(a)
x  > 1
(b)
x  > 3
(c)
x  > 4
(d)
x  > 4
(e)
a  > 3
(f)
y > 3


(g)
p > 9
(h)
c  > 1
(i)
b  > 6
(j)
q  > 0
(k)
d  > 3
(l)
x  > 4


(m)
c > 5
(n)
p > 9
(o)
a > 12
(p)
y  > 12

10.
(a)
x  < 2
(b)
x < 7
(c)
x < 10
(d)
x < 4
(e)
a  < 3
(f)
y < 6


(g)
p  < 8
(h)
c < 4
(i)
b < 5
(j)
q < 17
(k)
d < 0
(l)
x  < 5


(m)
c < 6
(n)
p < 14
(o)
a < 11
(p)
y < 1

11.
(a)
x  > 3
(b)
x  > 4
(c)
x  > 4
(d)
x  > 9
(e)
a  > 4
(f)
y  > 4


(g)
p  > 3
(h)
c  > 5
(i)
b  < 4
(j)
q  < 9
(k)
d  < 10(l)
x  < 8


(m)
c  < 7
(n)
p  < 5
(o)
a  < 7
(p)
y  < 7

12.
(a)
x  < 7
(b)
x > 6
(c)
x > 11
(d)
x < 9
(e)
a < 6
(f)
y > 11


(g)
p < 18
(h)
c > 9
(i)
b > 16
(j)
q < 16
(k)
d > 15
(l)
x > 7


(m)
c > 10
(n)
p < 20
(o)
a < 17
(p)
y < 19

13.
(a)
x < 2
(b)
x > 2
(c)
x  > 3
(d)
x > 2
(e)
a < 3
(f)
y < 2


(g)
p > 8
(h)
c < 5
(i)
b > 6
(j)
q < 0
(k)
d < 10
(l)
x > 4


(m)
c < 3
(n)
p < 7
(o)
a > 2
(p)
y < 3

14.
(a)
x > 3
(b)
x > 4
(c)
x < 6
(d)
x > 3
(e)
a < 2
(f)
y < 5


(g)
p > 6
(h)
c > 8
(i)
b > 8
(j)
q < 8
(k)
d < 12
(l)
x > 9


(m)
c < 6
(n)
p < 7
(o)
a  < 15(p)
y  < 18

15.
(a)
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16.
(a)
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(d)
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(e)
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(f)
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(g)
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(h)
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17.
(a)
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(b)
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(c)
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(d)
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(e)
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(f)
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(g)
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(h)
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18.
{0, 1, 2, 3, 4, 5}
19.
{0, 1, 2}
20.
Jane must be younger than 11

1.3
WORKING WITH SIMULTANEOUS EQUATIONS
GRAPHICAL SOLUTION

1.
(a)
Tables completed
Table 1:
9, 6, 2

Table 2:
1, 4, 6

(b) and (c)
Graphs drawn


(d)
(5, 4)


2.
(a)
Tables completed
Table 1:
0, 5, 1

Table 2:
0, 3, 5

(b) and (c)
Graphs drawn


(d)
(5, 3)

3.
(a)
(4, 3)

(b)
(11, 3)

(c)
(9, 6)

(d)
(12, 5)


(e)
(8, 4)

(f)
(20, 10)
(g)
(15, 3)

(h)
(8, 3)


(i)
(7, 3)

(j)
(13, 4)

4.
(a)
(2, 4)

(b)
(2, 3)

(c)
(3, 1)

(d)
(3, 2)



(e)
(4, 3)

(f)
(1, 5)
5.
(a)
(6, 5)

( b)
(6, 2)

(c)
(2, 4)

(d)
(2, 2)



(e)
(10, 3)

(f)
(4, (3)

(g)
(2, 5)

(h)
(2, 0)



(i)
(1, (1)

(j)
(4, 6)

(k)
(2, 0)

(l)
((6, 6)



(m)
(5, (2)

(n)
((1, (3)
(o)
(1, (1)



ALGEBRAIC SOLUTION
1.
(a)
x = 5 and y = 5
(b)
x = 1 and y = 1 
(c)
x = 2 and y = 4


(d)
x = 3 and y = 6
(e)
x = 3 and y = 10
(f)
x = 5 and y = 21 

2.
(a)
x = 3 and y = 1
(b)
x = 7 and y = 2
(c)
x = 5 and y = 2

(d)
x = 2 and y = (1
(e)
x = 6 and y = (3
(f)
x = 4 and y = (5

(g)
x = (3 and y = (2
(h)
x = (11 and y = (3
(i)
x = (8 and y = (10

3.
(a)
x = 2 and y = 5
(b)
a = 3 and b = 2
(c)
e = 6 and f = 2

(d)
x = (1 and y = 3
(e)
x = 2 and y = (2
(f)
p = (2 and q = 3

(g)
g = (4 and h = 3
(h)
x = 3 and y = 4
(i)
u = (2 and v = (3

(j)
x = 4 and y = 1
(k)
p = (5 and q = 2
(l)
a = 4 and b = (2
4.
(a)
x = 2 and y = 5
(b)
a = 3 and b = (1
(c)
e = (2 and f = 5

(d)
x = (1 and y = 4
(e)
x = 3 and y = 4
(f)
p = (3 and q = 4

(g)
g = 8 and h = (5
(h)
x = 7 and y = (2
(i)
u = 2 and v = (2

(j)
x = 4 and y = 1
(k)
p = (1 and q = 2
(l)
a = 8 and b = (2
5.
(a)
x = 7 and y = 1
(b)
x = 10 and y = 1
(c)
x = 4 and y = 2


(d)
x = 2 and y = 3
(e)
x = 3 and y = (1
(f)
x = 4 and y = 4


(g)
x = 2 and y = 5
(h)
x = 5 and y = 1
(i)
x = 2 and y = 1

(j)
x = 4 and y = 2
(k)
x = (1 and y = (2
(l)
x = 1 and y = (1

6.
(a)
x = 1 and y = 2
(b)
x = 3 and y = (1
(c)
x = 2 and y = 2
(d)
x = 5 and y = 1
(e)
x = 5 and y = 7
(f)
x = 5 and y = (2




(g)
x = 3 and y = (3
(h)
x = 4 and y = (3
(i)
x = 2 and y = 3∙5

(j)
x = 0∙5 and y = 2
(k)
x = 1and y = 2
(l)
x = 5 and y = 0

WORKING with SIMULTANEOUS EQUATIONS in CONTEXT

1.
36 and 20

2.
18 and 4
3.
8 and 5
4.
9 and 2

5.
Chocolate costs 40p and crisps cost 30p


6.
Sandwich costs £1.20 and hotdog costs 90p.







7.
Ruler costs 49p and pencil costs 26p.

8.
Download is £9 and CD is £13

9.
Standard print is 21p and Jumbo costs 55p.

10.
Centre costs £11.25 and Side costs £9.50

11.
Large glass holds 145ml and small holds 95ml.

12.
Frame tent holds 8 and ridge tent holds 3.

13.
Reader’s letter pays £15 and Star letter pays £25.

14.
Small takes 1∙8kg and the large takes 2kg.

15.
Thursday should have been £21.95. 
16.
(a)
4x + 4y = 60; 6x + 16y = 120; x = 12 and y = 3 
(b)
144cm²

17.
(a)
Box weighs 6kg and parcel weighs 2kg.
(b)
58kg

18.
Milk is 24p and butter is 96p.


19.
38 hours basic and 7 hours overtime

20.
320 cheaper tickets were sold

21.
33 × 20p coins and 21 × 50p coins
WORKING WITH SIMULTANEOUS EQUATIONS                       EXAM QUESTIONS

1.
£21
       

2.
(a)
s + b = 640
            (b)
8∙5s + 12∙2b = 6143 


(c)
450 stalls tickets and 190 balcony tickets      

3.
£5.02

4.
£81.70

5. 
(2,  –3) 
6.
(a)
f + t = 60

(b)
25f + 20t = 1325


(c)
Clare sold 35 treacle scones




7. 
75 points are needed – tokens give only 70 points so not enough.

8.
£11.01.

9.
x = 3 and y = 2
10.
(2,  –3)
11.
£9.72

12.
Sofa costs £425 and chair costs £295.

13.
£23.87

14.
£25.60

15.
(–2,  5) 

1.4
CHANGING the SUBJECT of a FORMULA
1.
(a)
x = y ( 3
(b)
x = y ​+ 5
(c)
x = y ( a
(d)
x = y + b

(e)
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2.
(a)
a = 4 ( b
(b)
a = 12 ( d
(c)
a = 5x ( y
(d)
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CHANGING the SUBJECT of a FORMULA

 EXAM QUESTIONS
1.
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2.1 
RECOGNISE and DETERMINE the EQUATIONS of QUADRATICS from their GRAPHS
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2.2      SKETCHING a QUADRATIC FUNCTION

1.
Graphs should show the following:

(a)
Turning point (4, 1); minimum; y – intercept (0, 17)


(b)
Turning point (2, 5); minimum; y – intercept (0, 9)



(c)
Turning point (1, 7); minimum; y – intercept (0, 8)


(d)
Turning point (2, –3); minimum; y – intercept (0, 1)

(e)
Turning point (3, –4); minimum; y – intercept (0, 5)



(f)
Turning point (5, –2); minimum; y – intercept (0, 23)


(g)
Turning point (–4, 6); minimum; y – intercept (0, 22)



(h)
Turning point (–1, 5); minimum; y – intercept (0, 6)



(i)
Turning point (–8, 1); minimum; y – intercept (0, 65)


(j)
Turning point (–3, –1); minimum; y – intercept (0, 8)


(k)
Turning point (–½, –¾); minimum; y – intercept (0, –½)


(l)
Turning point (–0∙5, –2∙5); minimum; y – intercept (0, –2∙25)

(m)
Turning point (1, 4); maximum; y – intercept (0, 3)



(n)
Turning point (–6, 3); maximum; y – intercept (0, –33)


(o)
Turning point (–7, –2); maximum; y – intercept (0, –51)
 

(p)
Turning point (2, 12); minimum; y – intercept (0, 16)


 
(q)
Turning point (5, –1); minimum; y – intercept (0, 24)


(p)
Turning point (4, 3∙75); minimum; y – intercept (0, 19∙75)


2.
Graphs should all be minimum T.P. and show the following points: 

(a)
(1, 0), (5, 0) and (3, –4)

(b)
(2, 0), (4, 0) and (3, –1) 

(c)
(3, 0), (7, 0) and (5, –4)

(d)
(6, 0), (8, 0) and (7, –4)
 

(e)
(2, 0), (5, 0) and (3∙5, –2∙25)
(f)
(5, 0), (8, 0) and (6∙5, –2∙25)

(g)
(–2, 0), (–3, 0) and (–2∙5, –0∙25 )
(h)
(–2, 0), (–5, 0) and (–3∙5, –2∙25 )


(i)
(–4, 0), (–6, 0) and (–5, –1 )
(j)
(–3, 0), (–4, 0) and (–3∙5, –0∙25 )



(k)
(–9, 0), (–5, 0) and (–7, –4)

(l)
(–8, 0), (–3, 0) and (–5∙5, –6∙25 )

3.
Graphs should show the following:

(a)
(1, 0), (–5, 0), (–2, –9), minimum
(b)
(7, 0), (–3, 0), (2, 25), maximum                                 (c)
(5, 0), (–3, 0), (1, 16), minimum
(d)
(4, 0), (–8, 0), (–2, 36), maximum                         (e)
(7, 0), (–1, 0), (3, –16), minimum
(f)
(7, 0), (–1, 0), (3, 16), maximum            (g)
(3, 0), (–9, 0), (–3, 36), maximum
(h)
(10, 0), (–2, 0), (4, –36), minimum                    (i)
(–7, 0), (9, 0), (1, 64), maximum
(j)
(6, 0), (–4, 0), (1, 25), maximum
                            (k)
(1, 0), (–1, 0), (0, 1), maximum
(l)
(6, 0), (–2, 0), (2, –16), minimum
                         (m)
(3, 0), (–3, 0), (0, –9), minimum
(n)
(7, 0), (–1, 0), (3, 16), maximum
                   (o)
(6, 0), (–10, 0), (–2, 64), maximum


2.3  IDENTIFYING FEATURES of a QUADRATIC FUNCTION 

1.
(a)
(1, –2); minimum; x = 1


(b)
 (–2, 3); minimum; x = –2

(c)
(3, –4); minimum; x = 3


(d)
(–2, –2); minimum; x = –2


(e)
(1, 6); maximum; x = 1


(f)
(–1, 4); maximum; x = –1

(g)
(3, –2); maximum; x = 3


(h)
(–3, 3); maximum; x = –3
2.
(a)
(4, 1); minimum; x = 4


(b)
(2, 5); minimum; x = 2


(c)
(1, 7); minimum; x = 1


(d)
(2, –3); minimum; x = 2


(e)
(3, –4); minimum; x = 3


(f)
(5, –2); minimum; x = 5

(g)
(–4, 6); minimum; x = –4


(h)
(–1, 5); minimum; x = –1


(i)
(–8, 1); minimum; x = –8 


(j)
(–3, –1); minimum; x = –3


(k)
 (( ½ ,( ¾); minimum; x = ( ½  

(l)
(–0∙5, ( 2∙5); minimum; x = –0∙5

(m)
(1, 4); maximum; x = 1


(n)
(–6, 3); maximum; x = –6


(o)
(–7, –2); maximum; x = –7


(p)
(2, 12); minimum; x = 2


(q)
(5, –1); minimum; x = 5


(r)
(4, 3∙75); minimum; x = 4

2.4 WORKING with QUADRATIC EQUATIONS

DRAWING GRAPHS

1.
(a)
x = 0 or 3
(b)
x = –3 or –2
(c)
x = –2 or 6
(d)
x = –1 or 8


(e)
x = –10 or 2
(f)
x = –5 or 1

2.
(a)
8, 3, 0, –1, 0, 3, 8;  roots 0 and 2

(b)
5, 0, –3, –4, –3, 0 5;
roots 1 and 5


(c)
8, 3, 0, –1, 0 3, 8; roots –3 and –1

(d)
0, 5, 8, 9, 8, 5, 0; roots –4 and 2

3.
Graphs drawn with roots:


(a)
0 and 4
(b)
0 and –6
(c)
0 and 5
(d)
5 and 3

(e)
–3 (twice)
(f)
2 (twice)
(g)
–2 and –4
(h)
–6 and –2

(i)
2 and 5
(j)
1 and 4
(k)
–3 and 2
(l)
2 and –1

(m)
–6 and 2
(n)
–1 and`
(o)
–2 and 1

FACTORISING

1. (a)

0 and 5
(b)
0 and –7
(c)
0 and 1
(d)
0 and 3


(e)
0 and –1
(f)
0 and 2
(g)
2 and 4
(h)
3 and 4


(i)
3 and 5
(j)
–2  and –1
(k)
–5  and –4
(l)
–7  and –8


(m)
–3  and 1
(n)
–2  and 12
(o)
–1  and 9
(p)
–4  and 4


(q)
–7  and 7
(r)
–5  and 5
(s)
4 and ½ 
(t)

[image: image338.wmf]2

3

-

and –2 

(u)

[image: image339.wmf]3

1

-

and 
[image: image340.wmf]2

5




2.
(a)
0 and –4
(b)
0 and 2
(c)
0 and –8
(d)
0 and 1

(e)
0 and –1
(f)
0 and –7
(g)
0 and –2
(h)
0 and 4


(i)
0 and 3
(j)
0 and 
[image: image341.wmf]2

3


(k)
0 or 
[image: image342.wmf]2

3

-


(l)
0 or 
[image: image343.wmf]2

3

-



(m)
0 and 5
(n)
0 and 9
(o)
0 and 2

(p)
0 and 
[image: image344.wmf]2

3


(q)
0 and 
[image: image345.wmf]4

3


(r)
0 and 
[image: image346.wmf]5

2


3.
(a)
–5 and
5
(b)
–1 and
1
(c)
–2 and
 2
(d)
–6 and
 6

(e)
–3 and
 3
(f)
–8 and
 8
(g)
–4 and
 4
(h)
–12 and 12

(i)
–10 and 10
(j)
–7 and
 7
(k)
–9 and
 9
(l)
–11 and 11

(m)
–3 and
 3
(n)
–4 and
 4
(o)
–4 and
 4

4.
(a)
–3 and
 –1
(b)
–5 and
 –1 
(c)
–7 and
 –1
(d)
–3 and
 –2


(e)
–4 and
 –2
(f)
–3 and
 –4
(g)
–5 and
 3
(h)
4 (twice)

(i)
5 and 2
(j)
3 and 9
(k)
9 and –2
(l)
4 and 6

(m)
–4 and 2
(n)
–2 and 3
(o)
–3 and 10
(p)
–7 and 2


(q)
–3 and 5
(r)
–6 and 2

5.
(a)

[image: image347.wmf]2

5

-

and –1
(b)

[image: image348.wmf]2

1

-

and –5
(c)

[image: image349.wmf]3
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-

and –3
(d)

[image: image350.wmf]3

1

-

and –2


(e)

[image: image351.wmf]3

5

-

and –1
(f)

[image: image352.wmf]5

3

and –2
(g)

[image: image353.wmf]2

1

and –3
(h)

[image: image354.wmf]3

2

and 1


(i)

[image: image355.wmf]5

1

and 3
(j)

[image: image356.wmf]3

2

and 4
(k)

[image: image357.wmf]2

7

and –1
(l)

[image: image358.wmf]6

1

and –1

(m)

[image: image359.wmf]3

1

-

and 1
(n)

[image: image360.wmf]4

3

and –2
(o)

[image: image361.wmf]2

1

-

and 
[image: image362.wmf]2

3


(p)

[image: image363.wmf]3

5

-

and 1


(q)

[image: image364.wmf]9

2

and 
[image: image365.wmf]4

1

-


(r)

[image: image366.wmf]7

1

-

and 4
USING QUADRATIC FORMULA

1.
(a)
 
[image: image367.wmf]3

1

-

and –2
(b)

[image: image368.wmf]2

1

-

and –2
(c)

[image: image369.wmf]3

5

-

and –1
(d)

[image: image370.wmf]2

9

-

and –1


(e)

[image: image371.wmf]2

1

-

and –5
(f)

[image: image372.wmf]3

2

-

and –3
(g)

[image: image373.wmf]2

1

and 3
(h)

[image: image374.wmf]2

3

and 1


(i)

[image: image375.wmf]5

2

and 3
(j)

[image: image376.wmf]5

2

and 1
(k)

[image: image377.wmf]3

2

and 

[image: image378.wmf]2

1

 
(l)

[image: image379.wmf]4

3

and 2
(m)

[image: image380.wmf]3

1

-

and 1
(n)

[image: image381.wmf]2

3

and –1
(o)

[image: image382.wmf]2

1

-

and 
[image: image383.wmf]2

3


(p)

[image: image384.wmf]2

1

and 
–4

(q)

[image: image385.wmf]6

1

-

and 2
(r)

[image: image386.wmf]3

2

or –4

2.
(a)
–1∙38 and –3∙62
(b)
–0∙23 and –8∙77
(c)
–0∙27 and –3∙73 

(d)
–0∙59 and –3∙41
(e)
–0∙46 and –6∙54
(f)
–0∙68 and –7∙32

(g)
4∙79 and 0∙21

(h)
11∙66 and 0∙34
(i)
5∙65 and 0∙35
 

(j)
9∙12 and 0∙88

(k)
2∙62 and 0∙38

(l)
6∙37 and 0∙63



(m)
0∙36 and –8∙36
(n)
1∙16 and –5∙16
(o)
2∙16 and –4∙16

3.
(a)
–1 and –1∙67

(b)
–0∙36 and –4∙14
(c)
–0∙22 and –2∙28


(d)
–0∙15 and 1∙65
(e)
–0∙57 and –1∙77
(f)
–0∙26 and –1∙54


(g)
0∙70 and 0∙18

(h)
–3∙23 and 0∙23
(i)
1∙58 and 0∙42


(j)
–1∙45 and –0∙55
(k)
1∙24 and 0∙16

(l)
–0∙35 and 4∙35


(m)
0∙22 and –1∙82
(n)
–1∙09 and 0∙76
(o)
0∙23 and –0∙43


(p)
–2∙93 and 0∙68
(q)
–0∙47 and 0∙90
(r)
1∙68 and –2∙68

4.
(a)
–0∙697 and –4∙30
(b)
–0∙382 and –2∙62
(c)
–0∙258 and –7∙74 

(d)
–1∙21 and –5∙79
(e)
–0∙354 and –5∙65
(f)
–0∙551 and –5∙45


(g)
0∙438 and 4∙56
(h)
0∙469 and 8∙53
(i)
0∙807 and 6∙19


(j)
0∙310 and 9∙69
(k)
1∙17 and 6∙83

(l)
0∙586 and 3∙41


(m)
–13∙5 and 1∙48
(n)
–12∙2 and 1∙23
(o)
–9∙75 and 1∙75


(p)
–4∙85 and 1∙85
(q)
–4∙46 and 2∙46
(r)
–5∙28 and 2∙28


(s)
–0∙146 and –0∙854
(t)
–1∙68 and 1∙08
(u)
–0∙312 and 4∙81


(v)
0∙631 and 0∙227
(w)
1∙21 and –2∙21
(x)
1∙92 and –1∙17

MORE QUADRATICS                    

1.
(a)
–3 and 1; x = –1; (–1, –4) Minimum; (0, –3)  


(b)
–2 and 4 ; x = 1; (1, –9) Minimum; (0, –8)  


(c)      –1 and 5; x = 2; (1, –9) Minimum; (0, –5)  

(d)
–6 and 0; x = –3; (–3, –9) Minimum; (0, 0)  


(e)
0 and 4; x = 2; (2, –4) Minimum; (0, 0)  


(f)       0 and 8; x = 4; (4, 16) Maximum; (0, 0)  


(g)
–4 and 2; x = –1; (–1, 9) Maximum; (0, 8)  
[image: image387.wmf]


(h)
–1 and 7; x = 3; (3, 16) Maximum; (0, 7)  


(i)       3 and 7; x = 5; (5, –4) Minimum; (0, 21)  


(j)
–1 and 4; x = 1∙5; (1∙5, –6∙25) Minimum; (0, –4)  


(k)
–6 and –1; x = –3∙5; (–3∙5, –6∙25) Minimum; (0, 6)  


(l)       0 and 5; x = 2∙5; (2∙5, 6∙25) Maximum; (0, 0)

(m)
2 and –5; x = –1∙5; (–1∙5, 12∙25) Maximum; (0, 10)


(n)
–4 and 4; x = 0; (0, 16) Maximum; (0, 16)



(o)      –3 and 3; x = 0; (0, –9) Minimum; (0, –9)

2.
(a)
A(–2, 0); B(8, 0); C(3, –25); D(0, –16)


(b)
E(–11, 0); F(3, 0); G(–4, –49); H(0, –33)






(c)
I(–6, 0); J(–2, 0); K(–4, –4); L(0, 12)


(d)
M(–6, 0); N(4, 0); O(–1, –25); P(0, –24)






(e)
R(–1, 0); S(5, 0); T(2, –9); U(0, –5)







(f)
A(1, 0); B(7, 0); C(4, –9); D(0, 7)


PROBLEMS INVOLVING QUADRATIC EQUATIONS

1.
(a)

[image: image388.wmf]2
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=
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+

x

x

; x = 5
(b)
30 cm

2.

[image: image389.wmf]9
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n
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3.

[image: image390.wmf]10
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4.
(a)
80 – x 

(b)

[image: image391.wmf]1500
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x
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; 30 × 50

5.
(a)
130 – x 
(b)

[image: image392.wmf]4000
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(
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-

x
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; 80m

WORKING with QUADRATICS



                 EXAM QUESTIONS

1.
(a)
(¾ , ½ )
(b) 
minimum
(c)
x = ¾

2.
( – 3, – 5) 

3.
0∙9 and – 1∙2

4.
(a)
y = (x + 2)(x – 6)
(b)
(2, – 16); minimum

(c)      y = (x ( 2)2 – 16.






5.
0∙6 and –3∙9

6.
(–½,–¾) ; minimum 

7.
3∙8 and –1∙3

8.
y = (x –1)2 + 6.
9.
0∙65 and –6∙2

10.
(a)
(–1, –2) minimum

(b)
x = –1

(c)
y = (x + 1)2 – 2

11.
0∙4 and –3∙9

12.
(a)
(¾, [image: image393.wmf]6

5

) minimum  
(b) 
x = ¾ 

13.
5∙67 and –1∙67

14.
(a)
y = (x + 2)(x – 4)
(b)
(0, –8)  
(c)
(1, –9); min
(d)
x = 1

15.
(a)
(4, 7); minimum
 (b)
B
16.
2∙8 and 0∙2

17.
(a)
(3, 9)

(b)
x = 3

(c)
(6, 0)

18.
(a)
(3, –1); minimum
(b)
x = 3
(c)
(4, 0) and (2, 0)
19.
(a)
(–2, 9) maximum
(b)
x = –2
20.
(a)

[image: image394.wmf]9

)

3

(

2

-

-

=

x

y


(b)
6 units 

        



21.
(a)

[image: image395.wmf]1

)

2

(

2

-

-

=

x

y

.
(b)
x = 2
(c)
(0, 3)
           (d)
A(1, 0)
22.
(a)
proof

(b)
x = 4
DISCRIMINANT

1.
(a)
4
(b)
0
(c)
36
(d)
49
(e)
9
(f)
0


(g)
1
(h)
–23
(i)
196
(j)
169
(k)
28
(l)
–80


(m)
17
(n)
–55
(o)
16
(p)
0
(q)
–11
(r)
0
2.
(a)
real, rational, distinct
(b)
equal 


(c)
real, rational, distinct


(d)
real, rational, distinct
(e)
real, rational, distinct
(f)
equal 



(g)
real, rational, distinct
(h)
non real

(i)
real, rational, distinct 

(j)
real, rational, distinct
(k)
real, irrational, distinct
(l)
non real


(m)
real, irrational, distinct
(n)
non real
(o)
Real, rational, distinct


(p)
equal 



(q)
non real
(r)
equal 


3.
(a)
b2 – 4ac > 0
(b)
b2 – 4ac < 0
(c)
b2 – 4ac = 0
(d)
b2 – 4ac > 0



(e)
b2 – 4ac = 0
(f)
 b2 – 4ac < 0
(g)
b2 – 4ac > 0
(h)
b2 – 4ac > 0



(i) 
b2 – 4ac > 0
(j)
b2 – 4ac < 0
(k)
b2 – 4ac < 0
(l)
b2 – 4ac > 0

4.
(a)
–4

(b)
12∙5

(c)
0∙2




(d)
0∙5 or 1∙5
(e)

[image: image396.wmf]3

1

5



(f)

[image: image397.wmf]20

9

2

-

 

5.
(a)
4

(b)

[image: image398.wmf]2

1



(c)

[image: image399.wmf]5

±






(d)
9

(e)

[image: image400.wmf]8

5



(f)

[image: image401.wmf]4

±

 

EXAM QUESTIONS

1.
41, real, irrational and distinct
2.
(a)
13
(b)
real, irrational and distinct

3.
1
4.
Non real

5.
13, real, irrational and distinct
3.1
APPLYING the THEOREM of PYTHAGORAS

1.
(a)
9∙43
(b)
21∙3
(c)
13
(d)
10∙2
(e)
1∙05
(f)
5∙07


(g)
12∙4
(h)
26∙9
(i)
2∙4

2.
(a)
10
(b)
15∙6
(c)
180cm²


3.
(a)
21
(b)
357cm²

4.
(a)
7∙07
(b)
12∙5
(c)
8∙06
(d)
10∙2


5.
(a)
11.7cm
(b)
12∙7cm


6.
(a)
20cm

(b)
15∙0cm

7.
19∙2km
8.
427∙2km
9.
9∙46km

10.
7∙9km

11.
15∙6mm
12.
16∙6cm

13.
4∙6m

14.
4∙4m

15.
16cm

16.
6∙6cm

17.
16∙9m

18.
1∙92m


19.
(i)
2∙9cm

(ii)
25∙4cm²
 (iii)
7∙35cm³

20.
proofs

21.
(a)
no

(b)
no

(c)
no


(d)
yes

(e)
no

(f)
yes

EXAM QUESTIONS – PYTHAGORAS

1.
Mechanism will work since 7∙1 > 7
2.
34∙8cm

3.
67cm

4.
Suitable since 11∙3 > 11

5.
41∙2cm

6.
£952

7.
21∙5m

8.
3∙3m

9.
37cm

10.
20∙7m

11.
(a)
AB = 8mm; BC = 4mm
(b)
6∙9mm

12.
7∙7cm

13.
5∙06m
or 506 cm
14.
15cm

15.
33cm

16.
(a)
15cm

(b)
16cm

(c)
proof

(d)
30cm; 225cm²

17.
supports are vertical


18.
13∙9 > 13∙89 so just long enough

3.2 APPLYING PROPERTIES OF SHAPES

1.
(a)
square

(b)
0; rotational symmetry
(c)
equal


(d)
diagonals; bisect; right
(e)
trapezium

2.
1925cm²

3.
(a)
16 100cm²
(b)
1∙61m³

4.
(a)
24cm²

(b)
432cm²
(c)
50%

5.
(a)
pentagon; 72o; 108o, 72o

(b)
octagon; 45o; 135o; 45o

(c)
hexagon; 60o; 120o; 60o

6.
(a)
right angled scalene

(b)
       acute angled isosceles


(c)
obtuse angled scalene

7.
Acute angled isosceles; 23∙8 units²
8.
30o, 60o, 90o
 and 32o, 36o, 112o angles of a triangle add up to 180o
9.
(a)
37o

(b)
62o and 56o

(c)
40o


10.
5760cm²
11.
(a)
£1.50

(b)
£3

12.
£792.18
13.
(a)
false
(b)
true
(c)
false
(d)
true

14.
(a)
47∙1m

(b)
56∙52cm

15.
43∙96cm

16.
33∙3cm
17.
596∙6mm; £2.75
18.
9m
19.
12∙1cm

20.
(a)
452∙16cm²
(b)
706∙5cm²
21.
1017∙36cm²

22.
192mm²

23.
(a)
12∙56cm²
(b)
188∙4cm²
(c)
240cm²
(d)
21∙5%

24.
(a)
14∙13m²
(b)
45∙87m²
(c)
£364.93

25.
2∙5cm; 15∙7cm

3.2 RELATIONSHIP between the CENTRE, CHORD and PERPENDICULAR BISECTOR

1.
(a)
90o

(b)
45o

(c)
90o

(d)
55o
(e)
90o

(f)
43o

(g)
90o

(h)
18o

(i)
90o
(j)
63o

(k)
90o

(l)
78o
2.
(a)
9∙9 cm

(b)
8∙5 cm

(c)
6∙4 cm

(d)
9∙2 cm

3.
(a)
40o

(b)
40o

(c)
50o

(d)
33o
(e)
33o

(f)
57o

(g)
28o

(h)
62o

(i)
62o
(j)
118o

(k)
118o

(l)
31o

(m)
31o

(n)
31o
(o)
31o
4. 
(a)
4∙5 cm

(b)
5∙7 cm

(c)
7∙2 cm

(d)
3 cm
(e)
8 cm

(f)
9∙2 cm

5.
(a)
36∙9o

(b)
24∙1 cm
(c)
9∙0 cm

(d)
12∙6 cm

(e)
23∙7 cm
(f)
8 cm

6.
37∙6 cm

TANGENTS and ANGLES
1.
(a)
90o

(b)
20o

(c)
110o

(d)
90o
(e)
60o 

(f)
30o 

(g)
35o 

(h)
35o 

(k)
90o 
(m)
65o 

(n)
90o 

(p)
55o

(q)
90o 

(r)
45o

2.
(a)
6 cm

(b)
13 cm

(c)
24 cm

3.
(a)
33∙7o

(b)
10∙4 cm
(c)
14∙3 cm

EXAM QUESTIONS

1.
(a)
50cm

(b)
14cm

2.
(a)
100cm

(b)
171cm

3. 
20cm         4.
     102cm  
5.
54o         6.
  9∙6cm
7.
23o
8.
132o 

9.
 28o
      10.
     (a)
   112o          (b)    60∙6cm          11.      36cm          12.
  71∙4cm 

13.
76o           14.
      8cm         15.
11∙3cm                                                                                                                                         
3.3
USING SIMILARITY

LENGTH 
1.
(a)    (i)   s.f. = 
[image: image402.wmf]2

3

or 1∙5
(ii)   13∙5cm

(b)    (i)   s.f. = 
[image: image403.wmf]3

2

 of 0∙66... (ii)   20cm

(c)    (i)   s.f. = 
[image: image404.wmf]2

5

 of 2∙5
(ii)   45cm

(d)    (i)   s.f. = 
[image: image405.wmf]5

3

or 0∙6
(ii)   168mm

2.
(a)   x = 30mm

(b)   x = 
[image: image406.wmf]5

32

×

cm

3.
(a)   Because they are equiangular

(b)   CD = 18cm
(c)   81 cm2    

4.
(a)   x = 
[image: image407.wmf]5

13

×

cm
(b)   x = 
[image: image408.wmf]4

14

×

m
5.
ST = 16cm
6.
distance = 
[image: image409.wmf]7

0

×

m

SIMILARITY and AREA

1.
(a)
s.f.(L) = 2;  s.f. (A) = 4;  A = 64cm2

(b)
s.f.(L)  = 3;  s.f. (A)  = 9;  A = 864mm2

(c)
s.f.(L)  = 1(5;  s.f. (A)  = 2(25;  A = 90mm2


(d)
s.f.(L)  = 2(4;  s.f. (A)  = 5(76;  A = 288cm2

(e)
s.f.(L)  = 4;  s.f. (A)  = 16;  A = 352cm2



(f)
s.f.(L)  = 1(8;  s.f. (A)  = 3(24;  A = 388(8cm2
2.
(a)
s.f.(L)  = 0(5;  s.f. (A)  = 0(25;  A = 17(5cm2


(b)
s.f.(L)  = 0(25;  s.f. (A)  = 0(0625;  A = 288mm2

(c)
s.f.(L)  = 0(8;  s.f. (A)  = 0(64;  A = 96cm2


(d)
s.f.(L)  = 0(75;  s.f. (A)  = 0(5625;  A = 225mm2
3.
(a)    88 cm2

(b)    166 mm2  
(c)    49cm2   

(d)    72 mm2    

SIMILARITY and VOLUME
1.
(a)
s.f.(L)   = 2; s.f.(V)  = 8;  V = 384cm3



(b)
s.f.(L)   = 3;  s.f.(V)   = 27;  V = 5832mm3

(c)
s.f.(L)   = 1(5;  s.f.(V)   = 3(375;  V = 243mm3


(d)
s.f.(L)   = 2(4;  s.f.(V)   = 13(824;  V = 276(48cm3

(e)
s.f.(L)   = 4;  s.f.(V)   = 64;  V = 576cm3



(f)
s.f.(L)   = 1(4;  s.f.(V)   = 2(744;  V = 1097(6cm3
2.
(a)
s.f.(L)    = 0(5;  s.f.(V)    = 0(125;  V = 46cm3


(b)
s.f.(L)    = 0(25;  s.f.(V)    = 0(015625; V = 2(25mm3

(c)
s.f.(L)    = 0(75;  s.f.(V)   = 0(421875;  V = 384(75cm3



(d)
s.f.(L)    = 0(6;  s.f.(V)    = 0(216;  V = 49(68mm3

3.
(a)    1200 ml

(b)    270 ml

(c)    
[image: image410.wmf]75

6

×

 litres

SIMILARITY – EXAM QUESTIONS

1.
no, will burn for 4 times the time

2.
priced correctly

3.
rug is too small since 69∙1 < 72


4.
7cm

4.1     WORKING with TRIGONOMETRIC FUNCTIONS – BASIC GRAPHS

1.
Sine graph drawn
  2.
Cosine graph drawn

3.
Tangent graph drawn

4.1     WORKING with TRIGONOMETRIC FUNCTIONS (1)
1.
(a)
y = 5 sin xo
(b)
y = 3 sin xo
(c)
y = 0∙5 sin xo
(d)
y = 4 cos xo


(e)
y = 12 cos xo
(f)
y = ¼  cos xo
(g)
y = 1∙5 sin xo
(h)
y = 2∙7 cos xo


(i)
y = 3∙3 sin xo
(j)
y = (8 cos xo
(k)
y = (6 sin xo
(l)
y = (20 cos xo


(m)
y = (2∙8 sin xo
(n)
y = ¾ sin xo
(o)
y = 0∙6 cos xo

2.
(a)
y = 3 sin 2xo
(b)
y = 5 sin 3xo
(c)
y = 2 cos 4xo
(d)
y = 10 cos 2xo


(e)
y = 7 sin 2xo
(f)
y = 4 cos 3xo
(g)
y = (6 sin 3xo
(h)
y = (5 cos 2xo


(i)
y = 3 sin ½ xo
(j)
y = 9 cos ½ xo
(k)
y = 20cos1/3 xo
(l)
y = 3 cos 3/2 xo


(m)
y = tan xo
(n)
y = tan 2xo
(o)
y = tan ½ xo
(p)
y = tan 4xo
3.
(a)



   (b)



       (c)







(d)



   (e)



      (f)





(g)



   (h)



       (i)



(j)



   (k)



        (l)

(m)



    (n)



         (o)


4.
(a)
y = sin (x + 10)o
(b)
y = sin (x ( 40)o
(c)
y = cos (x ( 25)o

(d)
y = cos (x + 30)o
(e)
y = sin (x + 15)o
(f)
y = cos (x ( 30)o


(g)
y = cos (x + 45)o
(h)
y = sin (x ( 37)o
(i)
y = sin (x ( 23)o


(j)
y = cos (x ( 18)o


5.
(a)
y = tan (x ( 45)o
(b)
y = 3 sin (x ( 30)o
(c)
y = 5 cos (x + 35)o


(d)
y = 2 sin (x + 25)o
(e)
y = 6 sin (x + 8)o
(f)
y = 1.5 cos (x ( 25)o


(g)
y = 5 cos (x ( 20)o
(h)
y = 4 sin (x + 75)o



6.
(a)






(b)

(c)






(d)


(e)






(f)






4.1     WORKING with TRIGONOMETRIC FUNCTIONS (2)

1.
(a)
5; y = 5sinxo + 2
(b)
3; y = 3sinxo – 1 
(c)
0∙5; y = 0∙5sinxo – 0∙5


(d)
4; y = 4cosxo + 1
(e)
12; y = 12cosxo – 3 
(f)
4; y = 4cos2xo – 1


(g)
1∙5; y = 1∙5sinxo – 0∙5
(h)
2∙7;  y = 2∙7cos3xo – 0∙2


(i)
3∙3; y = 3∙3sin2xo – 0∙8
(j)
8; y = –8cosxo + 4


(k)
6; y = –6sin3xo + 3

(l)
20; y = –20cosxo – 5

2.
(a)





(b)



(c)

                                

(d)



(e)





(f)


4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES
Sine, cosine and tangent of angles 0 – 360o
1.

2.
(a)
+
(b)
(
(c)       – 
(d)
 +
(e)
+
(f)
+


(g)
+
(h)
+
(i)
–
(j)
–
(k)
–
(l)
–

3.
(a)
cos 22o
(b)
–tan 57o
(c)
–sin45o
(d)
sin15o



(e)
tan16o

(f)
–cos 5o
(g)
tan66o

(h)
sin48o


(i)
–cos10o
(j)
–sin38o
(k)
–cos20o
(l)
–tan50o

4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES
EXACT VALUES
1.
(a)

[image: image411.wmf]2

1



(b)

[image: image412.wmf]2

1



(c)

[image: image413.wmf]2

1

-



(d)

[image: image414.wmf]2

1

-



(e)

[image: image415.wmf]2

3



(f)

[image: image416.wmf]2

3

-



(g)

[image: image417.wmf]2

3

-



(h)

[image: image418.wmf]2

3



(i)

[image: image419.wmf]3

1



(j)

[image: image420.wmf]3

1

-



(k)

[image: image421.wmf]3

1



(l)

[image: image422.wmf]3

1

-


2.
(a)

[image: image423.wmf]2

3



(b)

[image: image424.wmf]2

3



(c)

[image: image425.wmf]2

3

-



(d)

[image: image426.wmf]2

3

-



(e)

[image: image427.wmf]2

1



(f)

[image: image428.wmf]2

1

-



(g)

[image: image429.wmf]2

1

-



(h)

[image: image430.wmf]2

1



(i)

[image: image431.wmf]3



(j)

[image: image432.wmf]3

-



(k)

[image: image433.wmf]3



(l)

[image: image434.wmf]3

-


3.
(a)

[image: image435.wmf]2

1



(b)

[image: image436.wmf]2

1



(c)

[image: image437.wmf]2

1

-



(d)

[image: image438.wmf]2

1

-



(e)

[image: image439.wmf]2

1



(f)

[image: image440.wmf]2

1

-



(g)

[image: image441.wmf]2

1

-



(h)

[image: image442.wmf]2

1



(i)
1

(j)

[image: image443.wmf]1

-



(k)
1

(l)

[image: image444.wmf]1

-


4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES
PERIOD

1.
(a)
12

(b)
40

(c)
120o

(d)
90o

(e)
90o

(f)
180o

(g)
360o

(h)
180o

(i)
240o

(j)
720o

2.
(a)
180o

(b)
90o

(c)
180o

(d)
60o

(e)
90o

(f)
120o

(g)
240o

(h)
80o

(i)
360o

(j)
45o

(k)
30o

(l)
30o

(m)
10o

(n)
40o

(o)
12o

(p)
24o

(q)
36o

(r)
45o
3.
(a)
720o

(b)
540o

(c)
1440o

(d)
900o

(e)
2160o

(f)
540o

(g)
180o

(h)
120o

(i)
90o

(j)
180o

(k)
180o

(l)
90o
SOLVING BASIC EQUATIONS
1.
(a)
30o, 150o

(b)
30o, 330o

(c)
45o, 225o

(d)
120o, 240o

(e)
150o, 330o

(f)
240o, 300o

(g)
60o, 240o

(h)
45o, 135o

(i)
45o, 315o

(j)
225o, 315o

(k)
150o, 210o

(l)
120o, 300o

2.
(a)
18∙2o, 161∙8o

(b)
64∙8o, 295∙2o

(c)
79o, 259o

(d)
95o, 265o

(e)
139o, 319o

(f)
191o, 349o

(g)
85o, 265o

(h)
44o, 136o

(i)
41o, 319o

(j)
201o, 339o

(k)
133o, 227o

(l)
165o, 345o

3.
(a)
30o, 150o

(b)
48∙2o, 311∙8o

(c)
59o, 239o

(d)
120o, 240o

(e)
104o, 284o

(f)
228∙6o, 311∙4o

(g)
78o, 258o

(h)
23∙6o, 156∙4o

(i)
80∙4o, 279∙6o

(j)
202o, 338o

(k)
144∙9o, 215∙1o

(l)
138o, 318o

4.
(a)
90o


(b)
180o


(c)
45o, 225o

(d)
210o, 330o

(e)
60o, 300o

(f)
26∙6o, 206∙6o

(g)
41∙4o, 318∙6o

(h)
41∙8o, 138∙2o

(i)
113∙6o, 246∙4o

(j)
33∙7o, 213∙7o

(k)
109∙5o, 250∙5o

(l)
205∙4o, 334∙6o

5.
(a)
104∙5o, 255∙5o

(b)
44∙4o, 135∙6o

(c)
84∙3o, 264∙3o

(d)
60o, 300o

(e)
45o, 225o

(f)
126∙9o, 233∙1o

(g)
23∙6o, 156∙4o

(h)
120o, 240o

(i)
53∙1o, 126∙9o

(j)
118∙1o, 241∙9o

(k)
45∙6o, 134∙4o

(l)
33∙2o, 146∙8o
IDENTITIES INVOLVING cos²x + sin²x = 1 and tan x = sin x/cos x
1.
(a)
3( cos2x + sin2x) = 3 × 1 = 3
(b)
sin2x

(c)
cos A
[image: image445.wmf]A

A

A

sin

cos

sin

=

´



(d)
5(1 ( sin2B) = 5 cos2B

(e)
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(f)
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(g)

[image: image448.wmf]2
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(h)
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(i)

[image: image450.wmf]2
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4.2     WORKING with TRIGONOMETRIC RELATIONSHIPS in DEGREES

EXAM QUESTIONS
1.
53∙1o, 126∙9o

2.
Graph drawn

3.
tan²xo



4.
a = – 5; b = 2 
5.
221∙8o, 318∙2o
6.
a = 3; b = 2



7.
53∙1o, 223∙1o

8.
48∙6o, 131∙4o

9.
(a)
4
(b)
P(240o, –2)


10.
a = 3; b = 4

11.
Graph draw

12.
Graph drawn

13.
1


14.
221∙8o


15.
135∙6o, 224∙4o
16.
any angle between 180o and 270o


17.
Graph drawn

18.
194∙5o, 345∙5o
19.
1 + 2sinxocosxo

20.
Proof

21.
113∙6o, 246∙4o
22.
C and D

23.
104∙5o, 255∙5o

24.
143∙1o, 323∙1o
25.
a = 2; b = 30

26.
cosxosinxo
27.
107∙5o, 252∙5o
28.
Proof


29.
y = 3cos(x + 30o)
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The radius of the circle is 6 cm and the length of the tangent to the point of contact (AB) is 9 cm.


The base of the trophy is 3 cm.





Calculate the total height of the trophy, h, to the nearest centimetre.





6 cm





B





h





9 cm





A





3 cm





48 cm





O





C





B





A





54o





C





O





A











D





B





3cm





hcm





6cm





O





A





46o





D





C





B





A





66o





C





O





B





B





28o





D





O





C





A





P





O





Q





T





56o





S





Pets'n


 Us





O





26cm





A





B





w cm





P





O





T





L





B





A





C





K





hcm





O





C





38º





O





P





R





Q





F





D





E





4cm





w cm





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





 x





 x





 x





 x





 4cm





 6cm





 9cm





 30cm





 21cm





 14cm





 18cm





 20cm





 50cm





 280mm





 160mm





� EMBED Word.Picture.8  ���





 96mm





x





54mm





30cm





26cm





24cm





20mm





36mm





x





A





B





C





D





E





28cm





21cm





24cm





� EMBED Equation.3  ���





1 6m





.





0 7m 





.





0 9m





.





 x





36mm





8cm





16mm





24cm





x





18cm





40mm





32cm





48cm





24cm





P





Q





R





S





T





0 9m





.





0 7m 





.





1 6m





.





10cm





96mm2





5cm 





16cm2





 12mm





36mm





 





12mm





8mm





40mm2





14cm





33∙6cm





50cm2





24cm





6cm





120cm2





22cm2





16cm











28∙8cm





76mm





19mm





10cm





5cm





70cm2





3648mm2





30cm





400mm2





24cm





18mm





150cm2





24mm





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





 16cm





 30mm





 90mm





 8cm





22cm2





1494mm2





 20cm





 14cm





 18mm





 12mm





100cm2





32mm2





(b)





(a)





48cm3





 12mm





36mm





 





4cm





8cm 





(c)





V = 216mm3





12mm





(d)





8mm





72mm3





19∙2cm





8cm





(e)





V = 20cm3





(f)





9cm3





3cm





12cm





400cm3





22∙4cm





16cm











(a)





(b)





144mm3





368cm3





5cm





10cm





2mm





(c)





8mm





V = 912cm3





(d)





24cm





230mm3





18cm





15mm





9mm





 2 litres





 16cm





 20cm





 ?





 640ml





 10cm





 ?





 24cm





 6cm





 8cm





 ?





 150ml





20cm





12cm





6cm





10cm





 £22.00





8cm





9(6cm





 41.82 euros





6 ft





7(2 ft





8 ft





length





A





B





C





D





E





12 cm





21cm





9 cm





    xo�
0�
30�
60�
90�
120�
150�
180�
210�
240�
270�
300�
330�
360�
�
sin xo�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






    xo�
0�
30�
60�
90�
120�
150�
180�
210�
240�
270�
300�
330�
360�
�
cos xo�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






    xo�
0�
30�
60�
90�
120�
150�
180�
210�
240�
270�
300�
330�
360�
�
tan xo�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






360





0





0∙5





(0∙5





270





90





180





xo





y





y





360





0





3





(3





270





90





180





xo





y





360





0





5





(5





270





90





180





xo





xo





360





0





4





(4





270





90





180





y





y





y





360





0





¼





270





90





180





(¼





xo





360





0





12





(12





270





90





180





xo





y





y





y





y





360





0





1∙5 





(1∙5





270





90





180





xo





360





0





3∙3





(3∙3





270





90





180





xo





360





0





2∙7





(2.7





270





90





180





xo





360





0





20 





(20





270





90





180





xo





y





y





360





0





6 





(6





270





90





180





xo





360





0





8 





(8





270





90





180





xo





y





360





0





0∙6





(0∙6





270





90





180





xo





y





360





0





 ¾  





 (¾ 





270





90





180





xo





y





360





0





2∙8 





(2∙8





270





90





180





xo





y





360





0





5





(5





270





90





180





xo





y





360





0





3





(3





270





90





180





xo





y





360





0





10





270





90





180





xo





y





360





0





2





(2





270





90





180





xo





(10





y





360





0





7





(7





270





90





180





xo





y





360





0





4





(4





270





90





180





xo





y





360





0





5





(5





270





90





180





xo





y





360





0





6





(6





270





90





180





xo





y





720





0





9





(9





540





180





360





xo





y





720





0











(9





540





180





360





xo





y





720





0





3





(3





540





180





360





xo





y





720





0





3





(3





540





180





360





xo





y





180





0

















135





45





90





xo





y





360





0





270





90





180





xo





y





360





0

















270





90





180





xo





y





720





0

















540





180





360





xo





xo





y





1080





0





20





(20





810





270





540





220





40





1





(1





y





400





x





260





80





1





(1





y





x





170





350





y





240





60





(1





y





1





  1





295





205





115





25





385





x





x





     (1





y





255





75





1





(1





y





x

















  1





300











120

















x





     (1





217





37





1





(1





y





397





x





225





45





(1





y





1





x





y





y





1





  1





x





383





23





203





288





198





108





18





378





x





   (1





(1





y





315





0

















225





45





135





xo





210





30





3





(3





y





x





235





55





(5





y





5





x





245





65





2





(2





y





x

















352





(8





6





(6





y





x





 380





20





5





(5





y





x





195





15





4





(4





y





x





x





205





25





(1.5





y





1.5





y





360





0





7





(3





270





90





180





xo





y





360





0





270





90





180





xo





(1





xo





360





0





5





(3





270





90





180





y





y





360





0





9





(15





270





90





180





xo





y





xo





180





0





3





135





45





90





(5





y





360





0





1 





(2





270





90





180





xo





y





1200





0





2∙5





(2.9





90





30





60





xo





y





180





0





2∙5





(4∙1





135





45





90





xo





y





360





0





12 





(4





270





90





180





xo





y





120





0





9 





(3





90





30





60





xo





y





360





0





15 





(25





270





90





180





xo





y





360





0





2





(4





270





90





180





xo





�
0 < x  < 90�
90 < x  < 180�
180 < x  < 270�
270 < x  < 360�
�
sin xo�
+�
�
�
(�
�
cos xo�
�
(�
�
�
�
tan xo�
+�
�
�
�
�






xo





180





90





270





0





360





y





y





360





0





5





(5





270





90





180





xo





y





360





0





2





(2





270





90





180





xo





y





360





0

















270





90





180





xo





xo





180





90





270





10





0





360





y





y





y





70





60





50





40





30





7





31





29





19





17





5





x





x





20





10





(10





0∙5





xo





180





90





270





0





360





(0∙5





y





720





0





3





(3





540





180





360





xo





y





720





0





3





(3





540





180





360





xo





2





1





xo





xo





y





180





0





5





-5





135





45





90





x





y





0





360





4





3





 – 3





y





x





4





-4





360o





� EMBED Equation.3  ���





P





y





x





3





-3





90o





2





 – 2 





330o





360o





0





x





y





240





60





(3





y





3





360





0





xo





y





360





0





1





(1





270





90





180





xo





y





360





0





1





(1





270





90





180





xo





xo





360





0





1





(1





270





90





180





y





y





360





0





270





90





180





xo





y





360





0





3





(3





270





90





180





xo





xo





360





0





2





(2





270





90





180





y





y





xo





360





0





1





(1





270





90





180





360





0





2





(2





270





90





180





xo





xo





360





0





4





(4





270





90





180





xo





360





0





3





(3





270





90





180





y





y





360





0





3





(3





270





90





180





xo





xo





360





0





5





(5





270





90





180





y





y





y





360





0





270





90





180





xo





360





0





2





(2





270





90





180





xo





xo





360





0





8





(8





270





90





180





y





230





50





1





(1





y





xo





240





60





1





(1





y





xo

















xo





200





20





   (1





y





   1





210





30





(1





y





1





y





225





45





y





1





(1





xo





xo





225





135





45





0





315





xo











y





360





0





(4





270





90





180





xo





xo





360





0





4





(2





270





90





180





y





y





360





0





(4





270





90





180





xo





6





y





360





0





3





270





90





180





xo





y





360





0





(1





270





90





180





xo





(3





y





360





0





2





(4





270





90





180





xo





�
0 < x  < 90�
90 < x  < 180�
180 < x  < 270�
270 < x  < 360�
�
sin xo�
+�
+�
(�
(�
�
cos xo�
+�
(�
(�
+�
�
tan xo�
+�
(�
+�
(�
�









3

_1404668432.unknown

_1404762889.unknown

_1404765152.unknown

_1406660580.unknown

_1412010687.unknown

_1412070326.unknown

_1412855194.unknown

_1414828787.unknown

_1414828807.unknown

_1414828816.unknown

_1414828825.unknown

_1453704758.unknown

_1414828819.unknown

_1414828809.unknown

_1414828790.unknown

_1412855448.unknown

_1412855692.unknown

_1414828751.unknown

_1412855505.unknown

_1412855539.unknown

_1412855212.unknown

_1412099870.unknown

_1412100950.unknown

_1412239965.unknown

_1412851654.unknown

_1412238499.unknown

_1412239362.unknown

_1412100975.unknown

_1412102259.unknown

_1412100022.unknown

_1412100810.unknown

_1412099890.unknown

_1412070690.unknown

_1412070712.unknown

_1412070495.unknown

_1412070560.unknown

_1412067275.unknown

_1412067551.unknown

_1412069745.unknown

_1412070177.unknown

_1412070307.unknown

_1412070282.unknown

_1412069959.unknown

_1412070092.unknown

_1412069860.unknown

_1412067621.unknown

_1412069426.unknown

_1412069562.unknown

_1412069659.unknown

_1412069496.unknown

_1412067634.unknown

_1412067564.unknown

_1412067596.unknown

_1412067345.unknown

_1412067512.unknown

_1412067522.unknown

_1412067492.unknown

_1412067505.unknown

_1412067291.unknown

_1412067315.unknown

_1412067189.unknown

_1412067250.unknown

_1412067270.unknown

_1412067205.unknown

_1412067226.unknown

_1412067199.unknown

_1412010825.unknown

_1412010837.unknown

_1412067171.unknown

_1412010786.unknown

_1407177905.unknown

_1407178362.unknown

_1407402922.unknown

_1407572586.unknown

_1407572683.unknown

_1412010671.unknown

_1407572633.unknown

_1407403089.unknown

_1407572506.unknown

_1407403342.unknown

_1407402986.unknown

_1407178516.unknown

_1407402186.unknown

_1407402508.unknown

_1407400380.unknown

_1407400762.unknown

_1407400970.unknown

_1407400302.unknown

_1407178493.unknown

_1407178503.unknown

_1407178439.unknown

_1407178201.unknown

_1407178243.unknown

_1407178300.unknown

_1407178229.unknown

_1407178047.unknown

_1407178187.unknown

_1407177928.unknown

_1406661321.unknown

_1406661630.unknown

_1406664764.unknown

_1407177843.unknown

_1407177879.unknown

_1407177816.unknown

_1406662254.unknown

_1406662313.unknown

_1406662319.unknown

_1406662340.unknown

_1406662297.unknown

_1406661683.unknown

_1406661743.unknown

_1406661654.unknown

_1406661556.unknown

_1406661591.unknown

_1406661613.unknown

_1406661570.unknown

_1406661345.unknown

_1406661532.unknown

_1406661335.unknown

_1406660750.unknown

_1406660806.unknown

_1406661311.unknown

_1406660758.unknown

_1406660691.unknown

_1406660728.unknown

_1406660643.unknown

_1404847504.unknown

_1404848023.unknown

_1404848729.unknown

_1404848923.unknown

_1404892413.unknown

_1404892640.unknown

_1404892940.unknown

_1404894487.unknown

_1404894561.unknown

_1404892719.unknown

_1404892629.unknown

_1404849040.unknown

_1404849091.unknown

_1404848958.unknown

_1404848742.unknown

_1404848798.unknown

_1404848839.unknown

_1404848768.unknown

_1404848626.unknown

_1404848699.unknown

_1404848637.unknown

_1404848658.unknown

_1404848684.unknown

_1404848217.unknown

_1404848265.unknown

_1404848323.unknown

_1404848608.unknown

_1404848247.unknown

_1404848071.unknown

_1404848201.unknown

_1404848053.unknown

_1404847931.unknown

_1404847980.unknown

_1404848000.unknown

_1404847948.unknown

_1404847904.unknown

_1404847533.unknown

_1404847882.unknown

_1404765313.unknown

_1404846143.unknown

_1404846323.unknown

_1404846425.unknown

_1404846159.unknown

_1404846084.unknown

_1404765230.unknown

_1404765274.unknown

_1404765294.unknown

_1404765257.unknown

_1404765195.unknown

_1404765213.unknown

_1404765172.unknown

_1404764380.unknown

_1404764794.unknown

_1404764939.unknown

_1404765081.unknown

_1404765114.unknown

_1404765132.unknown

_1404765097.unknown

_1404764973.unknown

_1404765050.unknown

_1404764958.unknown

_1404764861.unknown

_1404764904.unknown

_1404764919.unknown

_1404764883.unknown

_1404764830.unknown

_1404764841.unknown

_1404764817.unknown

_1404764512.unknown

_1404764580.unknown

_1404764765.unknown

_1404764778.unknown

_1404764736.unknown

_1404764542.unknown

_1404764559.unknown

_1404764528.unknown

_1404764451.unknown

_1404764480.unknown

_1404764493.unknown

_1404764466.unknown

_1404764423.unknown

_1404764437.unknown

_1404764396.unknown

_1404763575.unknown

_1404763975.unknown

_1404764119.unknown

_1404764340.unknown

_1404764363.unknown

_1404764150.unknown

_1404764062.unknown

_1404764087.unknown

_1404764023.unknown

_1404763771.unknown

_1404763846.unknown

_1404763888.unknown

_1404763806.unknown

_1404763677.unknown

_1404763727.unknown

_1404763636.unknown

_1404763255.unknown

_1404763421.unknown

_1404763507.unknown

_1404763546.unknown

_1404763457.unknown

_1404763330.unknown

_1404763358.unknown

_1404763286.unknown

_1404763049.unknown

_1404763179.unknown

_1404763214.unknown

_1404763108.unknown

_1404762970.unknown

_1404762986.unknown

_1404762929.unknown

_1404760771.unknown

_1404762514.unknown

_1404762696.unknown

_1404762795.unknown

_1404762842.unknown

_1404762866.unknown

_1404762814.unknown

_1404762739.unknown

_1404762761.unknown

_1404762724.unknown

_1404762596.unknown

_1404762641.unknown

_1404762658.unknown

_1404762620.unknown

_1404762566.unknown

_1404762582.unknown

_1404762538.unknown

_1404761055.unknown

_1404762392.unknown

_1404762448.unknown

_1404762487.unknown

_1404762430.unknown

_1404761093.unknown

_1404761132.unknown

_1404761070.unknown

_1404760986.unknown

_1404761009.unknown

_1404761032.unknown

_1404760998.unknown

_1404760952.unknown

_1404760965.unknown

_1404760926.unknown

_1404760211.unknown

_1404760436.unknown

_1404760622.unknown

_1404760696.unknown

_1404760744.unknown

_1404760654.unknown

_1404760529.unknown

_1404760557.unknown

_1404760502.unknown

_1404760316.unknown

_1404760394.unknown

_1404760415.unknown

_1404760333.unknown

_1404760273.unknown

_1404760295.unknown

_1404760248.unknown

_1404759967.unknown

_1404760096.unknown

_1404760164.unknown

_1404760188.unknown

_1404760141.unknown

_1404760055.unknown

_1404760064.unknown

_1404760030.unknown

_1404760043.unknown

_1404760019.unknown

_1404759507.unknown

_1404759552.unknown

_1404759573.unknown

_1404759671.unknown

_1404759528.unknown

_1404759452.unknown

_1404759492.unknown

_1404759421.unknown

_1404590626.unknown

_1404592235.unknown

_1404667757.unknown

_1404667981.unknown

_1404668349.unknown

_1404668394.unknown

_1404668422.unknown

_1404668369.unknown

_1404668063.unknown

_1404668275.unknown

_1404667994.unknown

_1404667887.unknown

_1404667944.unknown

_1404667966.unknown

_1404667927.unknown

_1404667821.unknown

_1404667880.unknown

_1404667805.unknown

_1404592577.unknown

_1404592752.unknown

_1404667710.unknown

_1404667724.unknown

_1404639045.unknown

_1404592612.unknown

_1404592672.unknown

_1404592601.unknown

_1404592419.unknown

_1404592441.unknown

_1404592516.unknown

_1404592433.unknown

_1404592371.unknown

_1404592388.unknown

_1404592345.unknown

_1404591424.unknown

_1404591738.unknown

_1404592135.unknown

_1404592194.unknown

_1404592209.unknown

_1404592174.unknown

_1404592079.unknown

_1404592094.unknown

_1404592063.unknown

_1404591586.unknown

_1404591665.unknown

_1404591699.unknown

_1404591621.unknown

_1404591503.unknown

_1404591526.unknown

_1404591441.unknown

_1404590873.unknown

_1404591156.unknown

_1404591283.unknown

_1404591359.unknown

_1404591223.unknown

_1404591011.unknown

_1404591076.unknown

_1404590895.unknown

_1404590793.unknown

_1404590845.unknown

_1404590856.unknown

_1404590820.unknown

_1404590712.unknown

_1404590728.unknown

_1404590666.unknown

_1404589427.unknown

_1404589926.unknown

_1404590270.unknown

_1404590441.unknown

_1404590564.unknown

_1404590594.unknown

_1404590467.unknown

_1404590375.unknown

_1404590413.unknown

_1404590345.unknown

_1404590142.unknown

_1404590214.unknown

_1404590238.unknown

_1404590152.unknown

_1404590036.unknown

_1404590071.unknown

_1404589991.unknown

_1404589686.unknown

_1404589812.unknown

_1404589872.unknown

_1404589896.unknown

_1404589848.unknown

_1404589749.unknown

_1404589788.unknown

_1404589723.unknown

_1404589515.unknown

_1404589603.unknown

_1404589635.unknown

_1404589543.unknown

_1404589462.unknown

_1404589487.unknown

_1404589448.unknown

_1307515234.unknown

_1404589039.unknown

_1404589138.unknown

_1404589260.unknown

_1404589368.unknown

_1404589168.unknown

_1404589085.unknown

_1404589114.unknown

_1404589055.unknown

_1366714249.unknown

_1374664285.unknown

_1404588942.unknown

_1367051600.unknown

_1336895214.unknown

_1366714221.unknown

_1337702923.unknown

_1322413329.unknown

_1336895167.unknown

_1333808782.unknown

_1307522178.unknown

_1322403322.unknown

_1202661170.unknown

_1272820745.unknown

_1280418318.unknown

_1307304217.unknown

_1307515230.unknown

_1307245509.unknown

_1306952824.unknown

_1279911648.unknown

_1272820825.unknown

_1271589940.unknown

_1272820560.unknown

_1272820658.unknown

_1271589890.unknown

_1271093702.unknown

_1053074416.unknown

_1053796236.unknown

_1085135390.unknown

_1107375315.unknown

_1084341626.doc



_1084345475.doc



_1084340715.doc



_1053074671.unknown

_1053074858.unknown

_1053074597.unknown

_990799941.unknown

_1053070688.unknown

_1053070924.unknown

_1053071356.unknown

_1052851277.unknown

_1053070673.unknown

_990816385.unknown

_990798833.unknown

_990798865.unknown

_990799690.unknown

_990798828.unknown

_972318786.unknown

