Calday Grange
Grammar School

Calday Maths Department

Preparation for Studying Mathematics at A Level

There is a big jump in difficulty level from GCSE mathematics to A Level mathematics, so in order to have the best start
to the course it is advised that you do some work in preparation for it.

Many students find A Level Maths a challenge compared with GCSE, this is a familiar issue, so if you do have a rocky
start you are not alone! The maths department is here to help you with the transition to A Level and throughout the
course.

When you start the course, much of the content of GCSE will be presumed knowledge and having a good knowledge of
the algebra content of GCSE is essential for success at A Level. Before the AS course starts in September we advise you
to complete the following exercises to give you valuable practice of this presumed knowledge, a lot of which will be
revisited but only briefly.

These practice exercises will also give you an idea of the level of competence that you need to rise to during the first
half term of the course.

Further to this work you may want to look at the A Level content on MyMaths (login Calday password circle). If you go
to the A Level tab and “Bridging from GCSE”, you can do selections of those online tasks.

All students are required to have a Casio FX991 for the A Level course. These are available from the online school
shop.
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Exercise 1.1

1

Version 1

Find the values of the letters p, g and r that make the following pairs of expressions
always equal.

3(2-7x
(@  1x :% (b)  L(2x+3)= (2X+3) () %(2—7X)=¥
Solve the following equations.
60 35 20 1
a —=12 b =5 c —_—=—
@) X+4 (®) 2x-3 (©) 6-x 2

Make cos C the subject of the formula ¢* = a* + b> — 2ab cos C.

. X+5 .
(a) Multiply e by 8. (b) Multiply (x +2) <+ 3 by 12.
(c) Multiply £ (x+ 7) by 6. (d) Multiply - (x —3) by 8.
Solve the following equations.
(a) 2(2x+3)=2(x-2) (b) L(x+11)=2(2x-4)
(c) 20Bx+)=52x+1)
Make x the subject of the following equations.

(a) %(cx+d):x+2 (b) %(cx+d):i—?(x+2d)

Simplify the following as far as possible.

at+a+a+a+a b+b+b+b

(@) (b) —_—
5 b

CXCXCXCXC dxdxdxd

(c) — (d) — 1
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Exercise 1.2

1 Work out the following. Answers may be left as improper fractions.
4 5 4
a —x5 —x3 c —x2 d —x3
(a) - T (c) (d) T
8 8 6 6
e —+4 —=3 —==+3 h —=+5
(e) T T (9) - (h) -
3x 5x%° 5%2
i) Zxx Xy K~ ex ) ey
y y 4y oy
5%° 3y* 6x7y? 5a°
m —x3X X 2X 0 +2X —_— 2
m) 2y 4x°z (©) 52 y () 6x°2* Y
2 Make x the subject of the following formulae.
(@ 1A=md V=%7x € iu+vy=tx d) W=2xxh
3 Simplify the following compound fractions.
l+1 g+1 11+2
@ T— — ©
—+3 —=1 —+1
X X X+1
4 Write as single fractions.
(@) L+— 2 b (c) 1 d) i+1
X-1 x+3 X=3 x+2 2x—1 3x+2 X+2
1 2X 3 1
€  2--— —-3 (9) ——
x—1 X+1 42x—-1) 4x" -1
5 Write as single fractions.
X+1 2X X
(@) —+x (b) +/Xx+3 () ——+3(x-2)*
Jx VX+3 A% - (x=2)
6 Write the following in the form 1+i.
X+b
X+1 X+3 X+2 X—6
(@ — — © — d —F
X=35 X+1 X+5 X=2

Version 1
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Exercise 1.3

1 Write without brackets.

(@  (x+5) (b)  (x-4) () (x+1)

(d) (3x—2)? (e) xX+2)(x-2) (f) (3x+4)(3x—4)
2 Simplify the following equations into the form ax + by + ¢ = 0.

(@  (xE3P Y+ =(x-27+ (1)
(b)  (X+5P+(y+27?=(x-5)+(y-2)

(€)  x+1P+(y-3=x+3)P+(y+1)

3 Simplify the following where possible.

(a) x> +4 () X —4x+4 ©) x> -1
(d) VX +9X (e) x* —y? (f) X2 +2xy + Y2

4 Write the following in the form (x + a)> + b.
(@) X*+8x+19 (b)  X*—10x+23 (c) X*+2x—4
(d) x*—4x-3 (e) X*—-3x+2 (f) X2 —5x—-6

5 Write the following in the form a(x + b)? + c.
@  3ICH6x+7T (b)  5x2—20x+ 17 ©) 22+ 10x+ 13
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6 Write the following in the form (ax + b)? + c.
@ 42+ 12x+ 14 b) 92— 12x—1
7 Factorise as fully as possible.
(@) x*-25 (b)  4x*-36
d) 3% 7x+2 €)  3x2—5x+2

(@  8x2-2x-15

8 Multiply out and simplify.

1 2
(a) (X+_j (b) (x+l)(x—l
X X X

Version 1 18

)

(c)

16X> + 40x + 22

4x% — 9y*

6X>—5x—6

( 2
X+—
X

-5
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Exercise 1.4

1

Version 1

Simplify the following as far as possible.

(a) 5x+ 3y + 7x -3y

446X

(c) >

3Xx Xy
X

(f)

4X+9y

0 2X+3y

2

3x* +4y

I
Y 6x*> -8y’

(b)

(d)

(9)

()

(m)

3%% + 4xy + Y2 + x> — 4xy — V2.

4% 6X © 3x+Xxy
2 X

4x+10y (h) 3IXx—-6y
8X+6Yy 9x -3y
4x+6Yy ®) 5xy + 6y’
6X+9y 10x+12y
X—3 ") x*—2xy -y’
3-x Y2 +2xy — X

Make X the subject of the following formulae.

ax py
a ——_r
(a) b a2

Simplify the following.

(a) ¥+%m‘3

(b)

(b)

3rax _4y*

Simplify into a single factorised expression.

(a) (x—3)> +5(x-3)

(c) Tk(k+1)+(k+1)
Simplify as far as possible.

(@) x> +6X+8

X2 —x-6

(x+3)> =2(x+3)
X*+2x-3

(c)

(b)  4x(2x+ 1) +502x+ 1)*

d)  Lkk+DEK+D)+(k+1)

3x*-2x-8
x* -4

X(2x 1> =x*(2x-1)
(x=1)°

22 © OCR 2017
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Exercise 1.5

Solve the following simultaneous equations.

1 X2+ xy =12 2
3x+y=10

3 X2+xy+y?=1 4
X+2y=-1

5 c+d?=5 6
3c+4d=2

7 2% +3xy +y*=6 8
3x+4y=1

9 42 +y*=17 10
2x+y=>5

11 X2+ 3xy + 5y? =15 12
X—-y=1

13 X2+3xy+5y*=5 14
X—-2y=1

15  x2-y*=11 16
Xx—-y=11

Version 1 25

2 dx+y2 =21

y=3x-21

X2—2xy+y? =1

y = 2X

X+2y=15

Xy =28

2%2 + 4xy + 6y* = 4

2X+3y=1

22 =3xy+y*=0

X+y=9

Xy + x> +y*=7

X—-3y=5

4x2 — 4xy -3y* =20

2x-3y=10
2,1 5
Xy
X+y=7
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Exercise 1.6

1 Write the following as powers of X.
1 1 5 35
@ -~ b = © ¥ @ I
X X
2 Write the following without negative or fractional powers.
(a) X41 (b) XO (C) X1/6 (d) X3/4
3 Write the following in the form ax".
3 5 1
a 43x (b — c — (d —
(a) (b) v (c) N (d) Y
4 Write as sums of powers of x.
; 1 x*+1
(@ x| x+— (b) > (c)
X X
5 Write the following in surd form.

@ 75 () JViso (¢ ‘2 @ -

J6 5
6 Rationalise the denominators in the following expressions.
1 2 6
(a) (b) (c)
J2-1 J6-2 J7+2
1 1
(d) () ——=
3+5 J6 -5
7 Simplify ! + ! + ! +.+ __
2+ B2 Va+B0 T V100 +499
Version 1 28

1
(e) ﬁ
(e) X73/2
(e) 6
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Exercise 2.1

1

Solve the following equations for 0 < x < 360. Give your answers to the nearest 0.1°.
(a) sinx°=0.9 (b) cosX°=0.6 (c) tan x° =2

(d) sin xX°=-0.4 (e) cos X°=-0.5 (f) tan X° =—

Solve the following equations for —180 < x < 180. Give your answers to the nearest 0.1°.
(@) sinx°=09 (b) cosX°=0.6 (c) tan X° =2

(d) sinx°=-0.4 (e) cos X°=-0.5 (f) tan X° =-3

Solve the following equations for 0 < x < 360. Give your answers to the nearest 0.1°.
(a) sin 2x° = 0.829 (b) cos 3x° =0.454 (c) tan 4x = 2.05

(d) sin£x°=0.8 (e) cos$x°=0.3 (f) tan1x°=0.7

Version 1 33 © OCR 2017
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Exercise 3.1
1 Rearrange the following in the form ax + by + ¢ = 0 or ax + by = ¢ as convenient,
where a, b and ¢ are integers and a > 0.
(@) y=3x-2 (b) y=1X+3
() y=-3x+3 d  y=3x-3
(e)  y=-2x+3 (H  y=4x-2
2 Rearrange the following in the form y = mx + ¢. Hence find the gradient and the
y-intercept of each line.
(a) 2x+y=28 (b) 4x—y+9=0
(c) X+ 5y=10 (d) X—3y=15
(e) 2X+3y+12=0 (f) Sx—-2y =20
(9) 3x+5y=17 (h) TX—4y+18=0
3 Sketch the following lines. Show on your sketches the coordinates of the intercepts of
each line with the x-axis and with the y-axis.
(a) 2x+y=38 (b) X+ 5y=10
(c) 2X+3y =12 (d) 3X+ 5y =30
(e) 3Xx-2y=12 () 4x + 5y +20=0
Version 1 37 © OCR 2017
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Exercise 3.2

Sketch (do not plot) the general shape of the graphs of the following curves.

Axes are not required but can be included in the questions marked with an asterix.

1

9*

11

13

14

Version 1

y=x>-3x+2 2

y=1-x 4

y=03-x)(2+Xx) 6

y=x 8

y:é 10*
X

y=Kx-2)(x-3)x+1) 12*

Sketch on the same axes the general shape of the graphs of y = x*> and y = x*.

y=-x+5x+1

y=X-2)(x+4)

y=(1-x(-X)

4

Sketch on the same axes the general shape of the graphs of y = x> and y = x°.

42
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Exercise 3.3

Sketch the curves in questions 1-21. Use a different diagram for each.
Show the x-coordinates of the intersections with the x-axis.

1 y=x 2 y=(x-1)(x-3)

3 y=(X+2)(x-4) 4 y=X(x-3)

5  y=(x+2)(3x-2) 6 y=x(@x+3)

7 y=-X(X-3) 8 y=Q2-x)x+1)

9 y=(3-02+x 10 y=Xx+2)x—x—4)

M y=x(x-Dx+2) 12 y=-=x(x-DKx+2)

13 y=0G-x2-x1-X) 14 y=(x-1y(x-3)

15 y=(x-Dx-3)? 16 y=(x+1)

17 y=Q2-0x+1) 18 y=(x+ Hx+2)x- H(x-2)

19 y=(X+HX+2)X-Dx—-4) 20  y=(x—22x+2)>
21 y=(X-1(X-2)>*x-3)*

22 (a)  Sketch the graph of y = x2.
(b) Sketch y = 2x? on the same axes.

(c)  Sketchy=x*+ 1 on the same axes.

23 (a) Sketch the graph of y = VX,

(b) Sketchy = 2Vx on the same axes.

24 (a) Sketch the graph of y = l .
X

1
(b) Sketch y =—+1 on the same axes.
X
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25

26

27

28

29

30

Version 1

(@)

(b)

1
Sketch the graph of y=—.
X

2
Sketch y = —-on the same axes.
X

Sketch the graph of y = x°.

Sketch y = 2x* on the same axes.

Sketch the graph of y = x*.

Sketch y = 3x* on the same axes.

Sketch the graph of y = x*> — 4x.
[Hint: It cuts the x-axis at —2, 0 and 2.]

Sketch y = 2x> — 8x on the same axes.

Sketch the graph of y = x* — x2.
[Hint: It cuts the x-axis at 1 and —1, and touches the axis at 0.]

Sketch y = —x* + x? on the same axes.

Sketch, on separate axes, the following graphs. Show the x-coordinates of the
intersections with the x-axis.

(@)
(b)
(c)
(d)
(e)
(
(

f)
g)

y=4-x
y=X-2)x+1)
y=—X-2)(x+1)
y=X(x+4)
y=(x-2y
y=—(x+1)?
y=(1-Xx)(2+x)

46 © OCR 2017
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Answers, hints and comments

Exercise 1.1

1 @ p=7 ) q=5 ) r=10
2 @ x=1 (b) Xx=5 (c) x=-34
3 COSC=a2+b2—c2
2ab
4 (a) 2(x+5) (b) 4(x +2) (c) 3(x+7) (d) 2(x=3)
5 (a) X=-4 (b) X=9 (c) X=1
6 @) :2b—ad (or ad—2b) b) X:d(4—b) (orx:d(b_4))
ac-b b-ac bc-2 2-hc
7 (a) a (b) 4 (c) c* (d) §d4
Exercise 1.2
20 5 14
1 (a) - (b) = (c) ry (d) 3
2 8
(e) T (f) 3 (9) 5 (h) I
3x* 3x 5%? 5x*
N - k [
(i) y () y (k) 4y ) 6y’
15x* 3y* 3xy? 5a°
m) 2y ") 2xz (©) 52 (P) 12x°yz*
A 3V u+v 3W
2 (@) X= e (b) X . (c) = (d) X= Py
1+X 2+X 3+2x
3 @ 1+3x b) 3—_X © 2+X

Version 1 48 © OCR 2017
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4 (a) 3X+5 (b) X+7 ©) X+3
(X=1)(x+3) (X =3)(X+2) (2x-1)(3X +2)
X+5 2x-3 X+3
s e
6x—1
(©) 412x-1D)(2x+1)
2x+1 3x+3 2X -2
b
5@ =4 O = O =
6 2 3 4
6 (a) 1+X—_5 (b) 1+m (C) l_x—+5 (d) I—E
7 (@) I1=AKX+1)+BXx-2)

X+2=AKX-3)+B(x+2)
2=AX+2)X-=3)+BX+1)X-3)+Cx+ 1)(X+2)

To clear fractions in part (d) you multiply both sides by (x —2)%(x + 1), NOT by
(X—2)2(x=2)(x+ 1).

1=AX-2)X+1)+B(Xx+1)+C(x—2)

1 = AX(X +2) + B(x + 2) + Cx? [again, NOT x* anywhere]

Exercise 1.3

1

Version 1

X2+ 10x + 25 (b) X*—8x+16 (c) 4x+4x+1
X2 —12x + 4 e) x*-4 () 9%x> - 16
X+ty+2=0

5x+2y=0

X+y=0

impossible  (b) x-=2) (c) impossible

impossible (e) impossible ) X+y

(X+42+3 (b)) (X-5P%-2 (c) (x+12-5

(X=2P2-7 (6) (X—1%P -V ()  (X—2%)>-12%

49 © OCR 2017
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5 (@) 3(x+1)7>+4
6 @ (2x+332+5
7 (@) X=5)(x+5)

(d) Bx-1(xx-2)

(@) (@x+3)(2x-3)

8 (@) x’ +2+i2 (b)
X

Exercise 1.4

1 (@) 12x (b)
(c) 2+3x (d)
() 3xy (9)

can’t be simplified

can’t be simplified

x =Py (b)
aqz

6X
abr?

(b)

4 [see Example 5]

(@)
(c)

Version 1

(X — 3)%(5x — 14)

T(k+1)(k+2)

(b) 5(x—2)>—3
(b) (3x—2)*—5
(b) 4(x—3)(X+3)

(e) Bx=2)x-1)

(c) 2(X+2%)P+ %
(c) (4x+5)* -3
(c) (2x—3y*)(2x+3y?)

f GBx+2)2x-3)

1 6
v (c) XZ—I—F
4x?
12x (e) 3+y
2X+5y (h) X—=2y
4x+3y 3X—-y
. 2 y

= k Z

() 3 (k) 5

(m) -1 () -l
_ 4by?
3raqz

3h
2br’

(b) (2x+ 1)3(14x + 5)
(d) t(k+1)(k +2)(2k +3)
3x+4
b
®) X+2
2x—1
@ XD
X—1
) X—2
271 =X

© OCR 2017
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2x&_\1/m ") 33(1+ +2>)<()

Exercise 1.5

The answer to the question “why not?” in example 1 (page 16) is that x> + y* has no simple

square root. In particular it is not X + y. [Remember that (X + y)> = x> + 2xy + y2.]

1 (24,6, 1) 2 (6,-3).(7,0)

3 (1,-1),(-1,0) 4 (1,2),(-1,-2)

5 2,1, (-3, 3% 6 (7,4), 8, 3)

7 (5,4, (%, -%) 8 LD, (5, -3

9 2, D, (3.4 10 (3,0),(5, 3

1 2D, (=3-%) 12 (-1,-2),(5, %)
13 G35 -9 14 (2,-2) (only)

15 (6,-5) (only) 16 (6, 1), (%, 1)

Exercise 1.6

1 (a) ¥ ! (b) x> (C) X1/5 (d) X3/5 (e) X71/2

2 @ L o 1 @ & @ x e L

4 (@) x*+x (b) X*+x? (c) x*+x’
5 (@ 53 ® 65 © 2V (d) %JE (e) %\B

6 @ \2+1() V6+2(@) 2087-2) d)  13-45)
7 In this question apply the method of 5(e) to each separate part.
(V2 = V1) + (V3 =V2) + (V4 = \3) + ... + (V100 — V99) = V100 — V1 = 9.

Exercise 2.1
1 (a) 64.2,115.8 (b) 53.1, 306.9 (c) 63.4,243.4

Version 1 51

(f) X71/3

e) V6+15
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(d)  203.6,336.4 120, 240
2 (@)  64.2,115.8 53.1,-53.1
(d)  -23.6,-156.4 (¢)  120,-120

(c) 16, 61, 106, 151, 196, 241, 286, 331

e)  145.1

Exercise 2.2

1 (a) 2

3

,_a
u.l’ls

2 (a)

28, 62, 208, 242

(f)  108.4,288.4
(c)  63.4,-116.6

f)  —71.5,108.4

(b) 21,99, 141,219, 261, 339

) 105
) &

p =20 sin 26°, q = 20 cos 26°

(c) t=10sin 17°,u=10cos 17°

Exercise 3.1

1 (a) IX—-y=2
(c) 3Xx+4y=12

(e) 8+ 12y =9

2 (a) =-2X+8;-2,8

Version 1

52

(d)  106.2,253.7

39

’s

(c)

= %y
o

(b) r=15.6sin 32°,$=5.6 cos 32°

(d) vV =28.4 cos 20°, w = 8.4 sin 20°

X-=2y+6=0

14x -4y =5
12x—21y =14
y=4x+9;4,9
y=1ix-5;1,-5
y=3x-10; 3,-10

. 9.1 9
y=aX+3, 4.3

© OCR 2017
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3 (a) (b)
H
(c) (d)
(e) (f)
A / .

Version 1 53
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Exercise 3.2

54
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9 10
12 ,’ \\

11
/u

13 14 a4
4 ol
T | Fan j./
_l J ;

1 2

red:y=x*>  blue:y=x* red:y=x>  blue:y=x
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Exercise 3.3

1
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AN N
[ [

11 12
\ ol \1
-2
-2 s
N

14

—_
w
[ ——

13

16 '

15
FanY
A7
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17 18
/, _2\/_1 T 1\/2
/1
19 20
=B ~2 1
N/
_2 A 2
21 b j
1 2 3
[In this graph in particular, do NOT worry about
the y-coordinates of the minimum points.]
22
red: y = x?
blue: y = 2x?

purple: y = x>+ 1
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23
red: y = VX
blue:y = 23X

24 \\ red: y:l
X

\ \ blue: y:§+1

blue dotted: y = 1 [horizontal
asymptote]

Fan
vy

1
25 red: y = ?
2
blue: y :7
Y
\\
26
red: y = x*

o

/ blue: y = 2x3
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27
red:y =x*
blue: y = 3x*

2 //
) red: y = x> — 4x
blue: y = 2x> — 8x

red: y = x* - x?

blue: y = —x* + x?

30 (a) (b) \ /
v
FolA

60
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U

h

\
(e) (f)
/_' 1\\ i
i 2

A

NOTE: in parts (b), (c) and (g) in particular, the maximum or minimum point is not on the

y-axis.
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