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1. In this question you should show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Using algebra, solve the inequality
X =x>20
writing your answer in set notation.
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(10, 80)

Figure 3

Figure 3 shows a sketch of a curve C and a straight line /.

Given that

* (Chasequation y =f (x) where f (x) is a quadratic expression in x
* ( cuts the x-axis at 0 and 6

* I cuts the y-axis at 60 and intersects C at the point (10, 80)

use inequalities to define the region R shown shaded in Figure 3.

has af) values needed to
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Fading equaton of curve C:

Y= an + bx

ot (c0) - 0 =3atco —@©

ot Cto,g0) = 3o = 1604 + lo ¥ ‘Om

fom ©

"J= _gca = «Ga _®
6

substitute ) o @

%6 : 100a + 10(-64a)
80:- 40a
a2  b=-12
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Y. 20 -12 %
2% (n-¢) (()— equation of wrve C
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Region R+ 2% (X-6)4& 9 < 1x+l0




Inequalities - Year 1 Core PhysicsAndMathsTutor.coﬁn

2, 8)

=V

1 €«—> ¢
3rqdien l'. S negqﬁve_
n ths fange

Figure 1

Figure 1 shows a sketch of a curve C with equation y = f(x) where f(x) is a cubic
expression in x.
The curve

* passes through the origin

* has a maximum turning point at (2, 8)

* has a minimum turning point at (6, 0)

(a) Write down the set of values of x for which

f'(x) < 0
1)
The line with equation y =k, where k is a constant, intersects C at only one point.
(b) Find the set of values of £, giving your answer in set notation.
(2)
(c) Find the equation of C. You may leave your answer in factorised form.
3)

@) 2<¢x<b © £'(x) <0 means the grdient s neﬁa’dve..
Ne%o&'we %(o.d'\en’r = line 30\«\3 dowdn. \y
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e y-os.
flergd o Sewe0d® Y
\nos'mbe —> l/\u/
ourzide of /I

shoded. { efj\on to
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CHooSE ONg OF THESE METHODS -

() Methad 1 © Recogmse cusve has form Y = ox (oc-6)" O share
v - Porm of ¢
(2.3) ~ 8= 2a(2-0b)" U
3 = 310 Sow = X (x-60" 1)
o= = - '
L‘—

Method. 2 : So\\)'m?) Simultonegus EunaHOAS

A
Y= go’ + b+ Cx < o +d. becouse the cwve goes

\tb\fou%\m twe ori%m .

when =12, Y=9:
2= o2+ bl2*) + cl(
Ot = ho+ 2o+ C

when X = b, Y=0:
0= al®) + bl + cle)
® 0 2Uba. + 3bb + be O for L s, &,

n o n

fri) = 30 + 2bx + C

when x=b £'(x)= 0 :

< (b,0) is & fwming point
0 = 3ale?) + 2l +C -

@) 0 = 0% + 12b + C

Sohe O . O.@  simulloneousy : — use & calcwator of solve
v by hond. .
L4 = ho + Qo+ C -
0O = 92lba. + 3bb + bec
0= 10% + 12b + C

(L’;_ltr, b='3, C"'q @—‘Forsolviﬂijs\me@y

3=tac3-3xl+q¢®
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4. (i) Given that p and ¢ are integers such that
pq is even

use algebra to prove by contradiction that at least one of p or ¢ is even.

3)
(ii) Given that x and y are integers such that
x<0
(x +p)* < 9x?+)y?
show that y > 4x
(2)

(1) -Thee exists m\—e,aers P ond q such that eq, S exen Qnd
pand. g are ot cdd. O T
winte out e controdiction .

leb p=2Im+l and 9,2 In+\ €
we enow that 2x any

-~ pa-= (Lm+ D (2n+1) numbesr 1S even b\j definihon,
= Lma + L+ 2+ | O thetefore 2m+1 i3 odd oy
= 2(mn+n-+md) + | defininon.

D | This 15 of the form Lo+ | , 50 S odd.

| s i o contradichon | therefoe. i f pq, 'S even, then ak leask one of

L P ond 9 musth be even.

(i) (Lry) ¢ Qo » Y=
AE rley » Y* ¢ Ax* -yt -vt - x*
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