TEAR 12 AS LEVEL MATHS HOMEWORK KEY SKILLS 5: DUE DATE:

SCORE: /30

ANSWER ALL QUESTIONS, MAKE SURE YOU SHOW ALL WORKING OTHERWISE YOU WILL NOT BE AWARDED MARKS. IF YOU WRITE ON ANY OTHER PAPER, PLEASE HAND THIS IN WITH THE SHEET.

1.Sove 2x4+9> _§ 2.Solve 10> 8a + 2 3.Sove 5y +8< 9y+4 4.8ve 3 < 4x+13< 22 | 5Sove 8_3x< —3 6.Solve 6(x+2)—11 < 4(x+3)
7.Solve x2+4x =0 8 Sove x%2+3x—10 <0 9.50ve X(x+1) = 6 10.Solve x2 < 5x 11.Sove  z(z+6)+5 < 0 12.Solve 9x2 < 49
13. Solve (5z+4)(z—3)+14> 0 14.Solve 7x—12—x%2> 0 15.80lve 4 — z2 > () 16.Solve 1 > 5 72x = 17. nis an integer that satisfies both: 18. nis an integer that satisfies both:
X“+
5n4+2 <12 and 2n2—5n+2 < 0| 4n+7 >27 and n2—-7n+6 < 0
Find the possible values of n Find the possible values of n
19. Solve y = x%+12x+ 24 20.Solve ¥ = x2+4+7x+17 21 solve ¥ = 4x+5 22.50ve Xx+y=75 23.Solve Xx—y=5 24. Find the original equation of the graph
y = 2x+3 y=-2x+3 x2+y? = 58 xX24y? = 25 xX2+y? = 25 :

25. Find the original equation of the graph

¥

26. Find the range of f(x)

f(z) =32 — Tz — 4,

zeR

27. Find fg(10)

g

fG) =

10x+10
4x+10

5x—6

4x-7

28. Findgg(x) g(x) = 10x+ 10

29. Given f(x) = 4x +5, find ' (x).

30. Given 6x—7 1
10x+1’fmdg (x).

g =
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Mark scheme

Question 1

x = —7

2x+9
-9
2x
+2l¢
X

IV «IV « IV
T
—_
o

Question 2

a <1

10 > 8a+2
21 1 =2
8 > 8a
=8l | +8
1 >a
~a <1

Question 3

y=1

5y +8
—5yl
8

-4l

4

=4l

1

R

9y +4

IV IAN « IN « IN « IN
N
<

Question 4

< x <

N | Ut
O

3<4x+13< 22
—13 —-13-13
-10<4x< 9
~-4 =4 + 4

5 9

2 o< 2
Z_x_4

www.drfrostmaths.com



dfm

Question 5
11
X = 3
8—3x < -3
+3xl l+3x
8 <3x-3
+31 | +3
11 < 3x
=31 1 +3
11
? < x
11
x = ?
Question 6
11
x < 7

® Expand the brackets and simplify.
6(x+2)—11 < 4(x+3)
6x+12—-11 < 4x+ 12
6x+1 < 4x+12

@ Solve the inequality.

6x+1
—4xl
2x+1
-1
2x
+2~l«

X

N N e« N« N

Question 7

-4 <x<0

4x + 12
—4x

12

-1

11

=2

11

2

az€ Factorise and find the critical values.
X2 +4x<0
x(x+4)<0
x = —4orx =0

azTosolve x(x +4) < 0, sketchy = x(x + 4), then consider wherey < 0

Therefore &nbsp —4 < x < 0
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Question 8

-5<x<2

az€ Factorise and find the critical values.

x2+3x—10<0
(x+5x-2)<0
x = —5orx =2

azTosolve (x +5)(x —2) <0, sketchy = (x+ 5)(x — 2), then consider wherey < 0
Therefore &nbsp =5 < x < 2

Question 9

x < —3orx =2

az€ Expand the brackets and make one side of the inequality 0.

x(x+1)=6
xXX+x>6
XX+x—-6>0

az Factorise and find the critical values.

x+3)(x—=2)=0
x = —3o0orx = 2

az, Tosolve (x + 3)(x —2) = 0, sketchy = (x + 3)(x — 2), then consider wherey > 0
Therefore &nbspx < —3orx = 2

Question 10

0<x<5

az€ Make one side of the inequality 0.
x? < 5x

xZ—SxEO

az Factorise and find the critical values.

x(x—5)<0
x =0orx =25

az, Tosolve x(x —5) < 0, sketchy = x(x —5), then consider wherey < 0
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Therefore &nbsp 0 < x < 5

Question 11

-5<z< -1

az€ Expand the brackets.

z(z+6)+5<0
z2+6z+5<0

az Factorise and find the critical values.

(z+5)(z+1) <0
z = —-50orz= -1

az,Tosolve (z+5)(z+ 1) <0, sketchy = (z+5)(z+ 1), then consider wherey < 0
Therefore &nbsp -5 < z < —1

Question 12

< x <

[SSEIRN]
[SSEIRN]

az€ Make one side of the inequality 0.

9x2 < 49
9x2 —49<0

az Factorise by the difference of two squares and find the critical values.

Bx+7)3x—=7)<0
= _7 =7
X =—z0rx =z
azTosolve 3x+7)(3x—7) <0, sketchy = (3x+ 7)(3x — 7), then consider where
y<0

OSEIEN

Therefore &nbsp —% < x <

Question 13

z<%orz>2

az€ Expand the brackets and simplify.
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(5z+4)(z—3)+14>0

5z2 —11z—12+14>0
522 —11z+4+2>0

az Factorise and find the critical values.

5z—-1(z-2)>0
1
z=co0rzs= 2

az,Tosolve (5z—1)(z—2) > 0, sketchy = (5z—1)(z — 2), then consider wherey > 0
Therefore &nbsp z < %orz > 2

Question 14

3<x <4

a7€ Multiply the equation by —1 to get a positive x% term which also flips the inequality
sign.

7x—12—x%2>0

12—7x+x%2<0

x> —7x+12<0

az Factorise and find the critical values.

(x—3)(x—4)<0
x =30rx =4

az,Tosolve (x —3)(x—4) <0, sketchy = (x—3)(x —4), then consider wherey < 0
Therefore &nbsp 3 < x < 4

Question 15

—2<z< 2

az€ Multiply the equation by —1 to get a positive x% term which also flips the inequality
sign.

4—-72>0
—44+272<0
72—-4<0

az Factorise and find the critical values.

(z+2)(z—2)<0
z = —20r z = 2
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az, Tosolve (z+ 2)(z—2) < 0,sketchy = (z+ 2)(z — 2), then consider wherey < 0
Therefore &nbsp —2 < z < 2

Question 16

x < lorx =

Nl

a7€ Given that 2x? + 5 is always positive, multiply by 2x? + 5 and rearrange.

1 > 7x

= 2x2+5
2x%2+5

7x
2x2 —7x+5

=
>0

az Factorise and find the critical values.

2x2 —7x+5
(x—1)(2x—-5)

x =1orx =

0
0

NIV

az, Draw a graph and solve.

Therefore &nbsp x < 1or x >

N U

Question 17

1

az€ Solve the first inequality.

S5n+2 <12
5n <10
n<?2

az Factorise and find the critical values.

2n? —5n+2 <
(2n—=1)(n—-2) <
2

1
Tl—EOI'Tl—

0
0

az, Draw a graph and solve.
Therefore &nbsp % <n<?2

azf Combine the two sets of solutions.

< n < 2 &nbspand &nbspn < 2

N[
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N[

<n<?2
n=1

Question 18

6

az€ Solve the first inequality.

In+7 > 27
In > 20
n>>5

az Factorise and find the critical values.

n—-—7n+6 <0
(n=1)(n—6) <0
n=1orn==e6

az, Draw a graph and solve.
Therefore&nbsp 1 < n < 6

azf Combine the two sets of solutions.
1 <n < 6 &nbspand &nbspn > 5

5< 6
n

s
o IA

Question 19

x = -7,y = —1lorx = =3,y = =3

Equate the right-handside of the two equations and solve the resulting quadratic equation.

x2+12x+24 = 2x+3
x+10x+21 =0
x+7)(x+3) =0

x = —7o0rx = -3

Substitute each value of xintoy = 2x+ 3
Whenx=-7,y = 2 X =7 +3 = —-11
Whenx=-3,y = 2 X =3 +3 = -3

Question 20

x = =2,y =7o0rx = =7,y = 17
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Equate the right-handside of the two equations and solve the resulting quadratic equation.

X2+ 7x+ 17
X2 +9%%+14 =0
x+2)(x+7) 0

X =-—-2o0rx = -7

—2x+3

Substitute each value of x intoy = —2x + 3
Whenx=-2,y = =2 X =2 +3 =7

Whenx =-7,y = =2 X =7 +3 = 17

Question 21
129 o
X =L,y = 7 orx 3,y = =7

Substitute y = 4x + 5 into x2+y? = 58 then solve.

x* + (4x+5)%? = 58

x* + (4x +5)(4x+5) = 58

x% + 16x2% + 20x + 20x + 25 = 58
17x?% + 40x + 25 = 58

17x2 +40x—-33= 0
17x—1D)(x+3) =0

11
L X=SO0rx = -3
Substitute these valuesintoy = 4x+5

11 _ 11
Whenx—ﬁ, y= 4(ﬁ)+5
129
- 17

Whenx =-3, y= 4(—=3)+5
= -7

Question 22

x =5y =0o0orx =0y=5
Rearrange x + y = 5 to make y the subject.
x+y =5

y=5—x

Substitute y = 5 — xinto x’2+y* = 25 then solve.
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x> + (5—-x)2 = 25
x>+ G5G—-x)5-—x) = 25

x> + 25—-5x—5x+x%2 = 25
2x%2 —10x + 25 = 25
2x2—10x= 0

“x=50rx=0

Substitute these valuesintox +y = 5

Whenx =5, 1(5)+y =5
y=0
Whenx =0, 1(0)+y =5

vl

y =
Question 23

x =5y =00rx =0,y = -5

Rearrange x —y = 5 to make y the subject.

x—y =5

Substitute y = %into x%+y? = 25 then solve.

x? + (_51+x)2 = 25

xz + (—5+x)1(—5+x) = 25

x> + (-5+x)(-5+x) = 25
x> + 25—-5x—5x+x%= 25
2x% —10x + 25 = 25
2x2—10x= 0
~x=50rx=0

Substitute these valuesintox —y = 5

Whenx =5, 1(5)—y =5
y=0
Whenx =0, 1(0)—y =5
y=-5
Question 24

y= —3x* — 21x — 18
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y=k(x + 6) (x + 1)Note: k is
required as the 'leading coefficient' (a in the quadratic formula) might not be

1. Since (—2,12) is on the curve, we
12=k(-2+6)(—2 + 1)

subsitute x = =2 andy = 12: 12 = k(—4) Using

=-3
y==3x+ 6)(x + 1)
k=-3 weget: y=-3(x*+ 7x + 6)

y = —3x%* — 21x — 18
Question 25

y=5x2 + 30x + 25

y=k(x + 5)(x + 1)Note: ks
required as the 'leading coefficient' (a in the quadratic formula) might not be

1. Since (—2,—15) is on the curve, we
—-15=k(-2 + 5 -2+ 1)

subsitute x = —2andy = —15: —15 = k(-3) Using

k=5
y=5x+5x+ 1)
k=5 weget: y=5(x*+ 6x + 5)

y=5x2+30x+25
Question 26

97
fx) = G

Sketch the graph of y = f(x)
Complete the square:

f(x) = 3x>—7x—4

The minimum point of the graph has a y-coordinate of —% L fx) =2 —=
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Question 27

35
23

fg(10) = f(g(10))
_ 5(10)—6
- f(4(10)—7)

B 10(3)+10
-/ )
_ 35
T 23
Question 28
100x + 110
99(x) = g(g(x)
= g(10x+10)
= 10(10x +10) + 10
= 100x + 110
Question 29
x=5
4

Replace f(x) by y and make x the subject.

f(x) = 4x+5
y = 4x+5
y—5=4x
y=5 _
T—x

Interchange x and y and then replace y by f_l(x)

x5 _
- =
- -5
) =22
4
Question 30
—x%—7
10x°—6

@ Write y = ... and make x the subject.
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_ 6x—7

Y = JToxt1
2 _ 6x—7
y 10x+1

10xyz+y2 = 6x—7
10xy* —6x = —y*—7
x(10y°—6) = —y?—7

@ Interchange x and y and write g~ 1(x) = ...

_ —x%-7
y 10x%—6
2
-1 . —x“=7
x =
9 () = 2
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