Solutions


Study Programme - Solutions
Week A: Percentages

1.

(a) 10% of £50 = £5

(b) 30% of 250kg = 75kg

(c) 17.5% 0f £60 = £10.50 

2. 100% - 20% - 80% = 0.8

£40 x 0.8 = £32

3. 100% + 15% = 115% = 1.15

£39 x 1.15 = £44.85

4. 140/500 x 100% = 28%

5. a)17 coaches

b) £27 565

c) [{(b)-25 000 }/25000] x 100 = 10.26%

6. 12 500 - 3 500 = 9000

9000 x 22 ÷ 100 = £1980

7. 1st Jan 1997 £8500

1st Jan 1998 £7650

1st Jan 1999 £6885

_____________________________________________________________________________________________

Week B: Compound Interest

a. 100% + 8% = 108% = 1.08

(1.08)2 x £840 = £979.78

b. 100% + 4.3% = 104.3% = 1.043

£484 x (1.043)2 = £526.52

c. 100% + 1% = 101% = 1.01

so in n years’ time = (1.01)n
is about 2. we find that n=70 years

_____________________________________________________________________________________________

Week C: Solving Equations

1. 3x + 12 = 3(x + 4)

2. 2m + 6k = 2(m + 3k)

3. 3x - 12xy = 3x(1 – 4y)

4. 3x2 + 12x = 3x(x + 4)
5. 5x2y + 20xy2  = 5xy(x + 4y)
1. 5n = 40

n = 8

2. 35 = 7y
y = 5

3. 3p = 8

p = 8/3 = 21/3

4. p/3 = 4

p = 3x4 = 12

5. x/7 = 7

x = 7x7 = 49

6. 1/2 x = 9

x = 2x9 = 18

7. 1/5 p = 8

p = 3x8 = 24

8. 2p + 7 = 15

2p = 8

p = 4

9. 7h – 1/2 = 201/2
7h = 21

h = 3

10. x/5 + 6 = 12

x/5 = 6

x = 5x6 = 30

11. 10 – n/2 = 7

- n/2 = -3

n = -2 x -3 = 6

12. 3(w + 2) = 27

3w + 6 = 27

3w = 21

w = 7

13. 13(p – 3) = 52

13p – 39 = 52

13p = 91

p = 7

14.  x + 7 = 2

          2 

x + 7 = 4

x = -3

15. 
5x – 1 = 1

           3

5x - 1 = 3

x = 4/5

1. 2x + 6 = 3x + 2

6 = x + 2

4 = x

x = 4

2. 15 – 5x = 3x

15 = 8x

15/8 = x

x = 15/8 = 17/8
3. 7(x + 3) = 4(x – 2)

7x + 21 = 4x – 8

3x + 21 = -8

3x = -29

x = - 29/3 = - 92/3

4. 3(2 – 2x) – 4(3 + 3x) = 3(2 – 3x)

 6 – 6x – 12 – 12x = 6 – 9x

-6 –18x = 6 – 9x

-6 = 6 + 9x

12 = 9x

12/9 = x

x = 12/9 = 11/3
Week D: Forming & Solving Equations

1. solve the equation 3n + 5 = 17
leads to n = 4
2. x + x + 40o + 3x = 180o
5x + 40 = 180o
5x = 140o such that x = 28o and the angles are: 28o, 68o and 84o

Week E: Inequalities

1. x > 3

2. x < -5

3. 3 < x < 7

4. –2 < x ≤ 0
Solve the following Inequalities

1. x + 1 > 7

x > 6

2. 3x ≤ 15

x ≤ 5

3. 6x – 8 < 4x + 2

2x < 10

x < 5

4. – 3x > 18
-x > 6

x < -6

Week F: Rearranging Formulae

1. D = C/(
2. c = y - mx

3. h = v/(r2
4. a = 2(s – ut)/t2


5. l = N2/4(

6. b = ((x - 2a 

	B. a)
25 + 2 ( 2/3 ( 5.67

         
32.56





   b)
u2 = v2 -2as
                u = ((v 2 - 2as)

____________________________________________________________________________


Week G: Simultaneous Equations

a + 3b = 7   …(1)
a – 3b = 25   …(2)
(1) + (2) gives

2a = 32

a = 16

substituting into (1)

16 = 3b = 7

3b = -9 

b = -3

2x – y = 7   …(1)
x – y = 3   …(2)
(1) – (2) gives

x = 4

subs into (2)

4 – y = 3

y = 1
Week H: More Simultaneous Equations

3x + 2y = 12   …(1)
2x + y = 7   …(2)
(2) x 2

4x + 2y = 14   …(3)
(3) – (1) gives

x = 2 and
y = 3

_______________________________________

7x + 5y = 66   …(1)
3x - 4y = 16   …(2)
(1) x 4 and (2) x 5
28x + 20y = 264   …(3)
15x - 20y = 80   …(4)
(3) + (4) gives

43x = 344

x = 8 and 
y = 2

_______________________________________

Week I: Drawing Graphs

y = x + 2

	x
	-2
	-1
	0
	1
	2
	3

	y
	0
	1
	2
	3
	5
	7


y = 3x - 1

	x
	-2
	-1
	0
	1
	2
	3

	y
	-7
	4
	-1
	2
	5
	8


y = 6 – x 

	x
	-2
	-1
	0
	1
	2
	3

	y
	8
	7
	6
	5
	4
	3


y = x/2 + 5

	x
	-2
	-1
	0
	1
	2
	3

	y
	4
	4.5
	5
	5.5
	6
	6.5
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	B (a) 
x

-2

-1

0

1

2

3

4

5

y

5

-1

-5

-7

-7

-5

-1

5

(b) To solve x2 - 3x - 5 = 0 using the graph, we note when y = 0, i.e. when the graph cuts the x-axis

       x =  -1.2  and   x = 4.2

NB: I have drawn an additional point at x=1.5(y=-7.5) to create a curved bottom and not flat!


____________________________________________________________________________________________________

Week J: Estimate of the Mean 

1.  The first blank column is for ‘mid-point x’ and the second column is for ‘frequency times midpoint fx’
the total of the last column is: (3 x 0) + (14 x 0.5) + (17 x 1.5) + (5 x 2.5) + (1 x 3.5) = 48.5

Estimate of the mean = 48.5 ÷ 40 = 1.21hours

2a)Mid point
Total

162.5

1137.5


167.5

1005


172.5

  345


177.5

1775


182.5

  912.5


Total

5175

Estimate of Mean = 5175 ÷ 30 = 172.5 cm

b)
7, 13, 15, 25, 30

c)
Median

= 175

      Interquartile range    = 17

____________________________________________________________________________________________________

Week K: Expanding Brackets 
A. 

1. 2p + 6 = 2(p + 3)
2. 4st + 8tu - 2tv = 2t(2s + 4u – v)
3. 15x + 3x2 = 3x(5 + x)

B

1. 2a(4 - a) = 8a – a2
2. (x + 2)(x + 3) 


= x2 + 5x + 6

3. (2c + 3)(c - 4) 


= 2c2 – 5c - 12

______________________________________________________________________________________

Week L: Solving Quadratics by Factorising

1. x2 + 11x + 18 = 0 becomes (x + 9)(x + 2)= 0 giving x = - 9 and x = - 2

2. x2 + 5x - 6 = 0 becomes (x - 1)(x + 6)= 0 giving x = +1 and x = -5

3. x2 - 7x + 10 = 0 becomes (x - 5)(x - 2)= 0 giving x = + 5 and x = + 2
4. x2 - 8x - 20 = 0 becomes (x - 10)(x + 2)= 0 giving x = + 10 and x = - 2
______________________________________________________________________________________

Week M: Solving Quadratic Equations by Completing the Square

1. x2 + 6x + 9 = 0 
(x + 3)2 + 9 – 9 = 0

(x + 3)2 = 0

so the roots are:

x = - 3 and x = -3

2. x2 - 6x + 7 = 0
(x - 3)2 + 7 – 9 = 0

(x - 3)2 - 2 = 0

(x - 3)2 = 2

x - 3 = ((2

x = ((2 + 3

so the roots are:

x = +(2 + 3 and

x = -(2 + 3

3. x2 - x - 3 = 0
(x – 1/2)2 -3 – 1/4 = 0

(x – 1/2)2 – 12/4 – 1/4 = 0

(x – 1/2)2 – 13/4 = 0

(x – 1/2)2 = 13/4 

x – 1/2 = ((13/4 

so the roots are:

x = +(13/4 – 1/2  and

x = -(13/4 – 1/2
4. x2 + 3x - 1 = 0
(x – 3/2)2 –1 – 9/4 = 0

(x – 3/2)2 – 4/4 – 9/4 = 0

(x – 3/2)2 – 13/4 = 0

x – 3/2 = ((13/4

so the roots are:

x = +(13/4  + 3/2
x = -(13/4  + 3/2

______________________________________________________________________________________

Week N: Solving Quadratic Equations using The Formula

1. x2 + 6x + 3 = 0 
a = 1, b = 6, c = 3

x = -6 ( ((36 – 12) ⁄2
x = -6 ( (24⁄2
so the roots are:

x = -6 + (24⁄2 = -0.55

x = -6 - (24⁄2 = -5.45 
2. x2 +3x - 1 = 0 
a = 1, b = 3, c = -1

x = -3 ( ((9 + 4)⁄2
x = -3 ( (13⁄2
so the roots are:

x = -3 + (13⁄2 = 0.30

x = -3 - (13⁄2 = -3.30

3. 2x2 + 8x - 1 = 0

a = 2, b = 8, c = -1

x = -8 ( ((64 + 8)⁄4
x = -8 ( (72⁄4
so the roots are:

x = -8 + (72⁄4 = 0.12

x = -8 - (72⁄4 = -4.12

____________________________________________________________________________________________

Week O: Solving Quadratic Equations using Graphs

1. x = 1, x = 3

2. x = 0.33, x = 3.67

3. x = 0.67, x = 3.33
4. x = -0.8, x = 4.8

Week P: Pie Charts

1. a)   11, 15, 13, (6)

b)   angles 88º, 120º, 104º, 48º

c)   13/45 or 104/360 or 0.29
2. 

	
	Theatre
	Art gallery
	Science museum
	Totals

	Girls
	11
	9
	7
	27

	Boys
	8
	2
	13
	23

	Totals
	19
	11
	20
	50


3. a)   points plotted

b)   High positive, good accept description of relationship

​​​​​​​​​​​​​​​​​_____________________________________________

Week Q: Trigonometry

a)
DC/8.2 = tan 37º


DC = 8.2 × tan 37º = 6.179...

b)   sin DAB = 8.2/17.9 = 0.4581...

      so DAB = 27.26... º  = 27.3º

Week R: More Trigonometry

a) 5.32 + "0.9"2 = 5.38

            

b) tan angle = "0.9"/5.3; angle = 9.6º
______________________________________

Week S: Pythagoras’ Theorem

1. ((152 + 122) = 19.2 cm
2. a) [image: image2.wmf](

)

16

4

2

2

-

= 15.5

b) cos angle = 4/16; angle = 75.5º
3a) [image: image3.wmf](

)

440

440

2

2

+

 = 622 km

3b)
Tan 20º = x/440


x = 440 Tan 20º = 160


Distance = 440 + 160 = 600 km

(5 marks)

Week T: Probability & Tree Diagrams

1. 
H1, H2, H3, H4, H5, H6

     T1, T2, T3, T4, T5, T6

(2 marks)

2. a) i) 1/6        
ii) 3/6



b) 1 - (0.2 + 0.1 + 0.3 + 0.1 + 0.2) = 0.1


c) 0.3 + 0.1 + 0.2 = 0.6


d) 0.2 x 1000 = 200


(10 marks)

3a) see tree diagram (
b)
i) 4/12 x 4/12 = 16/144 = 1/9



ii) (R,R) or (B,B) or (G,G)


= 16/144 + 25/144 + 9/144 = 50/144 = 25/72

c) 20/144 + 12/144 + 20/144 + 12/144

     = 64/144 = 4/9

____________________________________________

Week U: Cumulative Frequency & The IQR

a) plot points & join with smooth curve(S-shape)

b) segments 240 - 170 = 70

c) 10% is 12 houses. Read off where cf = 120 - 12 = 108; floor area = 275 m2
Week V: Revision of Angle Facts

a)
360 - (120 + 85 + 93)


360 -298 = 62o
b)
360 ÷ 6 = 60o
c)  135o
Week W: Stem & Leaf Diagram & Box Plots

- No Solutions

_____________________________________________

Mix Bag 

 - No solutions
_____________________________________________

Equations and Inequalities

a)   3y = 21 so y = 7 

b)   6p = 15 so p = 2.5 

c)  6 = 2t or -6 = -2t so t = 3
d) -

e) 7y - 2y > - 3 

5y > - 3;  y > -3/5
_____________________________________________

Number Sequences

(a) 2n

(b) 2n – 1

(c) fibonacci

(d) 2n + 3

(e) n2; square numbers

(f) n3; cubic numbers

(g) 2n
(h) triangular numbers

(i) 6n – 14

(j) 2n2; double the square numbers
_____________________________________________

Dimensions of Formula

1. circle around:  r(r + 4h), [image: image4.wmf]rh

4

,  [image: image5.wmf]3

3

r

h


2. [image: image6.wmf]1

3

(h(b2 + ab + a2)
_____________________________________________

Areas, Volumes & Angles
1. 3.14 x 4.3 x 4.3 x 26.3 = 1526.9 

=1530cm3

2. Area of base x 12 = 84

1/2 x 4 x h x 12 = 84

h = 3.5cm

3. a) 2 x ( x 6 or ( x 12 = 37.7 cm

b) 12 x 130/100;

12 x 30/100 = 15.6 cm

4. A = (r2 = ( x 35 x 35 = 3846.5 (3850)

70 x 70 = (4900) 

4900 - 3850

A = 1050 cm2
5. a)i) p = 52

     ii) q = 180 - (52 + 52)

           = 180 - 104 = 76

b) Alternate angles
_____________________________________________

Algebra

a)   a + 1 + a + 2 + a + 3 = 3a + 6

b)   2(2b + 3) + 2(3b - 1) = 10b + 4
2c - 3 + 2c + 3 + 4c - 5 = 31

8c - 5 = 31

8c = 36; c = 4.5

_________________________________________

Number

a)
i) 9.60÷8 x 5 = £6


ii) 35 x 24 ÷ 100 = 8.4 m

b)
i) 3÷8 = 0.375


ii) 3/8 x 100 = 37.5%

_________________________________________

Handling Data

1a) 4+2+3+4+5+1+1+3+2  = 3



    8

b) 5 - 1 = 4

2a)i) 10.083


ii) 9


iii) 9


iv) 9.5

b)
i) 1/6 


ii)1/2

I. Vahora


