AQA Level 2 Further Mathematics Algebra IV

Section 1: Solving linear and quadratic equations
Solutions to Exercise

1. ) 2x-3=¢
2x =11
X=55

() zy+2=y-5
2y+2=-5
Y =-7
y=-35

(i) z—24=34-1
2=54—-1
4=54
a=0.8

(v) z(p—-3)=2(2p+1)
Bp— 9=4p+t2
9=p+2
—11=p
p=-11

vy 21-z)+3(z+3)=4z+1
2-2z+3z+ 9=4z+1
11+z=4z+1
11 =3z +1
10 =23=Z

_ 10
Z =73

20+1 3-0b

5 4
4(2b+1)=5(z3-b)

QU+4 =15 -5

(Vi)

130 +4 =15

13 =11
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2, Letthe smallest angle be x,
The largest angle is 3x°,
The third angle s (x + 20).
The three angles ado up to 180",
X+3x+(x+20)=180

5x+20 =180
5x =160

X =32
The angles are 32, 9&6° and 52°.

(Check: 22 + 96 + 52 = 180),

3, Let the nuwmber of tables which seat 4 people be x.
The number of tables which seat & people is 24 - x.
Total number of seats = 4.x + &(24 — x)

4x+6(24 - x) =114

4X+144 —6x =114
BW0O=2X

A =15
There are 15 tables which seat 4 people,

(Check: 15 X4+ 9x6=60+54 =114)

4, Let x be the number of boys in the class
So number of girls is 30 - x.

Total of boys’ heights =165 x
Total of girls’ helghts = 1.59(30 — x)
Total of helghts for whole class =162.2 %30 = 4866

165 X +15930 — X) = 4866
165 X +4FF0 — 159X = 4866
ex = 9e

Xx=16

There are 16 boys and 14 girls tn the class.

5 (L) Xx*+4x+3=0
(x+3)(x+1)=0
X=—23 or x=—1
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) x*+s5x-6=0
(x+e)(x—1)=0
X=—6 or x=1

() x*-ex+e=0
(x—-2)(x—4)=0
X=2 0oy X=4

(v) x*—-#x-18=0
(x=9)(x+2)=0
X=9 or x=-2

V) 24°4+45x+3=0
(x+3)(x+1)=0
X=—% or x=-1

V) 2x*+x-6=0
(2x—-3)(x+2)=0
X=% oy x=-2

Vil) 4x>—z3x—10=0
(4x+5)(x—-2)=0
X=—% or x=2

(Vill) ex* —19x+10 =0
(Bx—2)(2x—-5)=0

2

X=2 or x=%

6, (1) x*+2x—-2=0
a4a=1,6=2,c=-2

. 2 >+ -+
b0 —4ac _—2%12 _ 2—2\/5:—11\/5

24 2 2

/(:

() x*-3x+5=0
a=1,b=-3,¢c=5
U —4ac=(—3)" —4x1x5= 9—20=—11
Negative so there are no veal roots,
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() 24°4+x—-4=0
a=2,0=1,c=—4

—b0ENO* —4ac —1%z3z -—1%=3

24 2X2 4

X =

(tv) 2x*-5x—-12=0
(2x+3)(x—4)=0
X=—% or x=4
V) X*-5x-2=0
a=1,b=-5,c=-3
Xz—bi\/bQ—lma:Si\/?E
2

24

M) =x7+x+1=0
a=3,b=1,c=1

U —4ac=1" —4x3x1=1—-12=-11
Negative so there are no real roots,

(Vil) 4x*+12x+ 9=0
(2x+3)Y =0

Nw

x=-

(Vi) 4x* +10x+5 =0
Aa=4,0=10,c=5

X_—bi\/bQ—JMM _—to0t20 —10t2J5 515

24 2LX4 g 4

7. Let x be the width of the rectangle, so the length is x + 3.
Aren = x(x +3)
x(x+3)=40

X +3x=40
X +3X—40=0
(x+8)(x—-5)=0

X=—8 or 5
Dimensions must be positive, so width is 5 cm and length s 2 v
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g,
A 50 m B
20m 2
60 - x 20
C

xm E 50 - x

(60— x)* =(50 — x)* + 207
3600 — 120X + X* = 2500 — 100X + X* + 400
F00 =20x
X=35

9. () fa =o,thevertical line is on the x-axis and there is no avea so 2 > 0.
if a = 2.5, the whole triangle below is shaded.

¥

0 25

X

The area of the triangle is 6,25, which (s too big so 4 < 2.5.
S0 0<a<25

1 a
(b) Theshaded arenis —(5+5 —2a)a=—(10-24)=5a-a"
2 2
54-a°=3

a-54+3=0

”_Si\/25—12
2
H_5i\/13
2
5-13
0<a<25 s0 ———
2
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