Exercise 1.1

1 Find the values of the letters p, ¢ and r that make the following pairs of expressions
always equal.
lx="2 g(2x+3)=(2x+3) %(2—7x):M
(a) p (b) d (c) r
2 Solve the following equations.
60 12 35 i 20 _ 1
(a) x+4 (b) 2x-3 (c) 6-x 2
3 Make cos C the subject of the formula ¢* = a* + b> — 2ab cos C.
x+5
4 (@)  Multiply 4 bys. (b)  Multiply (x +2) + 3 by 12.
1 1
©  Muliply 2&+ D pye. ) Multiply TE D py 8.
5 Solve the following equations.

3(2x+3)=3(x-2) L(5x+11)=2(2x—4)

(a) (b)

©  SGxD=5@2x+D)

6 Make x the subject of the following equations.

a a 2a
g(cx+d):x+2 g(cx+d):b—2(x+2d)

(a) (b)

7 Simplify the following as far as possible.
at+a+a+a+a b+b+b+b
(a) 5 (b) b
cXexexexe dxdxdxd

(c) ¢ (d) 4



Exercise 1.2

1 Work out the following. Answers may be left as improper fractions.

i><5 ix?; ZXZ i><3
@ 7 ) 12 © 9 @ 15

§+4 §+3 é+3 é_s
) 1 @® 1 @ 7 hy 7

3x 3x 5x° 5x*

—XX _ny — X
M ) () A on

3 4 2.3 2

Six?)x 3y <y 6x"y 2y S5a
(m) 2 () 4z ( 52 () 67
2 Make x the subject of the following formulae.

1 V=4gx 1
(a) 4= (b) 3 (c) 2(utv)=u (d)

3 Simplify the following compound fractions.
—+1 %+1
X
—+3 3_ 1
(a) * (b)
4 Write as single fractions.
2 1
—
(a) x—1 x+3 (p) x=3 x+2
2-— 25
(e) x—1 (f) x+1
5 Write as single fractions.
x+1 2x
2 Ux
@ ()  Vx+3
1+-2
6 Write the following in the form x+b

(c) x+1

1
(c) 2x-1 3x+2 (q)

3. 1
@) 42x-1) 4x* -1




x+1 x+3 x+2 x—6
(a) x—35 (b) x+1 (c) x+5 (d) x=2
7 Write the following equations without fractions. (4, B etc. are constants that remain in
your answers.)
1 A N B
(a) (x=2)(x+1) x—-2 x+1
x+2 4 N B
(b) (x+2)(x-3) x+2 x-3
2 A B C
= + +
(c) (x+D(x+2)(x-3) x+1 x+2 x-3
1 A B C
2 = + z
(d) x-2)y(x+1) x-2 (x—-2) x+1
1 .4 B C
©) X (x+2) x x* x+2
Exercise 1.3
1 Write without brackets.
(@  (x+5) (b) (x4 ()  (2x+1)y
(d) (Bx —2)* (e) x+2)(x-2) () (Bx+4)(3x—4)
2 Simplify the following equations into the form ax + by + ¢ = 0.

@ 3P =2 (- 1)
(B) S = E-5 (-2

(© (@x+1P+(p-3y=@@x+3)°+@+1)

3 Simplify the following where possible.



Write the following in the form (x + a)* + b.
(@ x*+8+19 (b)  x*—10x+23 (c) x*+2x—4

(d x*—4x-3 (e) x*-3x+2 (f) xX*-5x-6

Write the following in the form a(x + b)* + c.

(@  3x*+6x+7 (b)  5x*—20x+ 17 (c) 2%+ 10x + 13

Write the following in the form (ax + b)* + c.

@ 4+ 12x+ 14 (b) 9 —12x—1 (€) 162 +40x +22

Factorise as fully as possible.
(@ x*-25 (b)  4x*-36 (c) 4x* - 9y*
(d) 32— Tx+2 (e) 3x2—5x+2 () 6x*—5x—6

(9) 8x* —2x—15

Multiply out and simplify.

o e Y



Exercise 1.4

1

(@)

(c)

(f)

Simplify the following as far as possible.

5x +3y+7x -3y (b) 3 +dxy +yP+xF—dxy — )7

4+6x 4% 6x 3x+xy
2 (d) 2 (e) x
3xxxy 4x+10y 3x—6y
X (g) 8x+6y (h) 9X—3y
4x+9y 4x+ 6y 5xy+6y°
2x+3y () 6x+9y (k) 10x+12y
3x* +4y* x=3 x*=2xy—y°
2 2 - 2 2
6x" -8y (m) 3—x (n) y +2xy—x
Make x the subject of the following formulae.
@& _py Smax _ 4y
(a) b qz (b) b qz
Simplify the following.
2
27x ;%me 27h +4 1 hr?
ab (b) rb
Simplify into a single factorised expression.
(a) (x—3)* +5(x-3)° (b) Ax(2x + 1) + 52x + 1)*
L(k+1)+ (k+1) @) Lk(k+DQ2k+1)+(k+1)°

(c)

Simplify as far as possible.




x> +6x+8 3x2—2x-8

(a) xP—x—6 (b) x* —4
(x+3)> —2(x +3) x(2x-1)* -x*(2x-1)
(c) x* +2x-3 (d) (x=1)*
X —x?+1 Y i l-x
x’+1 _2Vl=x
(e) X’ (f) x*
Jx o Nl+x Prx-—— 2
2Witx 2 30+ x)°
(©) x (h) Yl

Exercise 1.5

Solve the following simultaneous equations.

1 X +xy=12 2 X —dx+y* =21
3x+y=10 y=3x-21

3 XHxy+yr=1 4 X -2xy+y*=1
x+2y=-1 y=2x

5 A+d*=5 6 x+2y=15
3c+4d=2 xy =28

7 2x*+3xy+)y* =6 8 2x* +4xy + 6y° =4

Ix+4y=1 2x+3y=1



11

13

15

4 +y* =17

2x+y=35

x>+ 3xy + 52 =15

x—y=1

x>+ 3xy+57=5

x—=2y=1

Exercise 1.6

1

Write the following as powers of x.

@ o P

Write as sums of powers of x.

x° (x+lj
(@) * (b)

Write the following in surd form.

10

12

14

16

2x*=3xy+1y*=0

x+y=9

xy+xt+yr=17

x=3y=5

4x* = 4xy =3y* =20

2x=3y=10

12
+

2,15
x oy

x+ty=7

d) X (e)

-

~3/2



12 1 3
(a) V75 (b) V180 (c) J6 (d) J5 (e) J12

6 Rationalise the denominators in the following expressions.
1 2 6
(a) J2-1 (b) J6-2 () J7+2
1 1
(d) 3+ \/g (e) \/g - \/g
1 1 1 1
+ + +..+
7 Simplify V2441 B+V2 V4+43 V100 ++/99 ]
Exercise 3.1
1 Rearrange the following in the form ax + by + ¢ = 0 or ax + by = ¢ as convenient,
where a, b and c are integers and a > 0.
y=1x+3
(@ y=3x-2 (b) 2
() YTTiNE3 @ YTIrE
(e) y=—3x+3 (f) y=3x-3
2 Rearrange the following in the form y = mx + c. 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 ) 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=28 (b) x+5y=10

(c) 2x+3y=12 (d) 3x+5y=30

(e) 3x-2y=12 (f) 4x+5y+20=0
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