Pure Mathematics Year 1/AS SolutionBank

Equations and inequalities 3E

1 a x*-11x+24=0 d x*+7x+12=0
(x—-3)(x-8)=0 (x+4)(x+3)=0
Xx=3, x=8 X=—-4, x=-3
Sketch of y=x*—-11x+24: Sketch of y=x*+7x+12:
VA VA
O\%\/g/ ¥ D ZE
W2 —11=24<0 when 3< x <8 x> +7x+12>0 when x <-4 or x> -3
b 12— x—x2=0 e 7+13x-2x*=0
O—_x2+x—12 2x* -13x—-7=0
0=(X+4)(X—3) (2X+:1|.)(X—7)=0
X=—4 x=3 XZ—E,X=7
Sketch of y=12—x—x°: Sketch of y=7+13x—2x*:

) VA
VA

, / |
/41 o \ /_. o 7,\ g

7+13x—2x* >0 when —1<x<7

12—-x—x>>0when —4<x<3

f 10+x-2x*=0
c x*-3x-10=0

2x*—x-10=0
X+2)(x-5)=0
(X=_2)(X=5) (2x=5)(x+2)=0
’ X=3 x=-2

Sketch of y = x*—3x-10: ,
Sketch of y =10+ x—2x":

y VA
VA .

=y

NS

x?—=3x-10>0 when x<-2 orx>5

10+x-2x* <0 when x<-2 orx >3
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19 4x*-8x+3=0 j  6x*+11x-10=0
(2x-1)(2x-3)=0 (3x—-2)(2x+5)=0
x=3%,x=2 x=% x=-2
Sketch of y =4x*—-8x=3: Sketch of y=6x*+11x—-10:

VA VA

=Y

=Y

%

[2) %\/%

|

(3]

3] —
(Q

4x* —-8x+3<0 when £ < x<2 6x° +11x—10 >0 when x < -5 or x> 2
h —2+7x-3x*=0 k x*-5x=0
3X*-7x+2=0 x(x-5)=0
(3x-1)(x-2)=0 Xx=0,x=5
x=%,x=2 Sketch of y = x*—5x:

VA

Sketch of y=-2+7x-3x":

VA

=Y

o/% \f

x*—5x >0 when x<0 or x>5

—2+7x-3x* <0 when x<%orx>2

| 2x*+3x=0

i X -9=0 x(2x+3)=0

(x+3)(x-3)=0 x=0,x=-2
X=-3, Xx=3 Sketch of y=2x*+3x:

Sketch of y=x2-9: o

VA

]
-y

=Y

N

x?-9<0 when —3<x<3

2x*+3x<0 when —£<x<0
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2 a x* =10-3x ¢ Sketch of y=2x*—3x+1:
x*+3x-10=0
(x+5)(x-2)=0
X=-5 x=2
x?<10-3x = x*+3x-10<0

Sketch of y = x* +3x—10:

VA

VA

2x* —3x+1<0 when 1 <x<1

_3\2/2 X d x(x+11)=3(1-x*)

x?+11x =3-3x>
x> +3x*+11x-3=0

=Y

x> +3x—10<0 when -5< x< 2 4x% +11X—3 =0
b 11<x*+10 £4X_1)(X+3):0
0<x*+10-11 X=4 x=-3
10 X(x+11) <3(1-x*)
Sketch of y = x* —1: = 4x*+11x-3<0

Sketch of y = 4x* +11x —3:

VA

YA

=y

N
=Y

N N,

x?—1>0 when x<-1lorx>1

4x* +11x-3<0 when —3<x<1

c x(3-2x)=1 3 a x2-7x+10<0

3x—2x2 =1 X2 —7x+10=0

a2 x—2)(x—5)=0
0=2x"-3x+1 Xx=20rx=5

0=(2x-1)(x-1)
x=1, x=1 ]\(Sn

= 2x* -3x+1<0 /
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3 a So2<x<5h
3X+5<17
3x<12
x<4
0 1 2 3 4 5 6
o—0 2<x<5
«< O x<4

So the required values are 2 <x < 4
{x:2<x<4}

b xX>~x—6>0
X>—-x—6=0
x—=3)(x+2)=0

Xx=30rx=-2

\

N

Sox<—-2o0orx>3

10—-2x<5
—2x< -5
X>2%
3 =2 -1 0 1 2 3 4
«——0 x<-2 O—>» x>3

O——» x>2

b=

So the required values are x > 3
{x:x>3}

C 4x*-3x—-1<0
4> -3x—-1=0
(x— 1)(4x+1)=0
x=lorx=-1%

VA

I
=Y

c So—4 <x<l1
4x+8<15—x—-7

5x<0
x<0
2 -1 0 1 2
o0——o0 —<x<l1
<«——0 x<0

So the required values are — <x <0
{x:—4 <x<0}

d 2x*-x—-1<0
2x2—x—1=0
2x+1)(x—-1)=0

x=—zo0rx=1

VA

=Y

So—-1<x<l1

14<3x—2

3x>16
x>51

-1 0 1 2 3 4 5 6 1
O0—0 -j<x<I O—» x>5]

So there are no values.
e xX2—x—-12>0
X*—x—-12=0
x-4)(x+3)=0
Xx=4o0rx=-3

Y

v
N>
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3 e Sox<-3orx>4 2
3X+17>2 4 a = 1
=13 Multiply both sides by x?:
X==3 2X < X2
. . : 2x—x2<0
Dl D S S S S Solve the quadratic to find the critical
o _ > x5S values:
T 2Xx—x2=0
So the required values are -5 < x < —3 X2 6 X) :9
andx>4 x=0o0rx=2
{x: =5<x<-3}u {x:x>4} "
f x2—2x—3<0
X*-2x—3=0 :
(X - 3)(X + 1) =0 ¢ o) X

x=3orx=-1

VA

/ The solutionisx<0or x> 2
0 o\/ X b5>2
X

Multiply both sides by x?:
5x2 > 4x
So-1<x<3 5x%2 —4x >0
X2—3x+2>0 Solve the quadratic to find the critical
x2—3x+2=0 values:
(x—2)(x—1)=0 5x2—4x=0
x=2orx=1 X(5x—4)=0
x=0orx=4%
VA
-
o] 1 2 X
0 4 X

f Sox<lorx>2
The solution isx <0 or x >¢.

2 -1 0 1 2 3 4
o, QO —-l<x<3
T O x<1
O—>» x>2

So the required valuesare -1 <x <1
and2<x<3
{x:—1<x<1}u {x:2<x<3}
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E >—1

X

Multiply both sides by x?:

X > —x?

X2+ x>0

Solve the quadratic to find the critical
values:

XX+x=0

x(x+1)=0

x=0orx=-1

VA

=y

-1 (0]

The solution isx <—1 or x> 0.

6+§>§
X X

6>
X

Multiply both sides by x?:

6x2 > 3x

6x>—3x>0

Solve the quadratic to find the critical
values:

6x2—3x =0
3X(2x—1)=0
x=0o0rx= 1

VA

(0] fl ‘T

The solution isx <0 or x >3.

SolutionBank

1

e 25>7

25x2 > 1

252 —1>0

Solve the quadratic to find the critical
values:

25x2—1=0

(5x-1)(5x+1) =0

X=torx=-¢

VA

The solutionisx < —% orx>%.

<3

6
74‘
Multiply both sides by x?:

6 + 7x < 3x?

3X2—-Tx—6>0

Solve the quadratic to find the critical
values:

’
X

X —T7X—6=0
Bx+2)(x—-3)=0
=—2o0orx=3

3

=y

N/

The solution isx < —% orx >3.

Using the quadratic formula:
a=1 b=-k, c=k+3

b? —4ac < 0 for noreal roots, so
k?-4(k+3)<0
k® -4k -12<0
(k—6)(k+2)<0
—-2<k<6
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5 b Using the quadratic formula: 7cC
a=p, b=p, c=-2
b? —4ac > 0 for real roots, so 2 -1 0 1 2 3 4 <2
p’+8p>0 o o i<x<s
p(p+8)>0
p>0o0r p<-8 So the required values are —4 <x < %

{x:—%1 <x< %}
6 Xx*-5x—14>0

x> —5x—14=0 S
x—=7)(x+2)=0 8 x—3<2
X=70rx=-2 Multiply both sides by (x — 3)%:
A 5(x — 3) <2(x — 3)?

5 — 15 <2x?—12x + 18
. 2x2—17x+33>0
X Solve the quadratic to find the critical
values:
2x2—17x+33=0
2x—=1DH(x—=3)=0
x=4%orx=3

VA

|
2
A
~J
=Y

So the required values are x <—2 or x > 7
{x: x<=2}u {x:x>7}

7 a 2(3x—1)<4-3x

6x —2<4—-3x 0 3 5L x
9x <6

2
x< 2

{x: x< 2}

The solutionisx <3 orx>5%

2_gy—
b 2x = 5x ~3<0 9 k- 2kx+3=0

2 _ _n—
2X° X~ 3 _ 0 For no real roots, using the discriminant:
(2x+1)x=3)=0 b2 —4ac<0
—__ 1 —_
X=Taorx=3 (-2K) - 4(K)(3) < 0
: 4k - 12k <0
" 42— 12k=0
4k(k—3)=0
\ / k=0ork=3
_%Y £ .f VA
0 X
So—5 <x<3
{x:—3 <x<3}
_ _ 2
c 6x2 2<4 3x:>x<13 So0<k<3
2X"=5X=3<0 = —5 <X<3 When k = 0, the equation gives 3 =0

Therefore, 0 <k < 3.
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