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Ch. 3: Equations and Inequalities

June 2023 Question 8

(10, 80)

Figure 3

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

Given that

* (Chas equation y = f [x) where f (x) 1s a quadratic expression in x
* ( cuts the x-axis at 0 and 6

* [ 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.

®)

Aroncha Ruiz
Copyr‘iah-l- 2023 © Better your Maths



-

ANSWER
Question Scheme Marks AOs
8 Complete method to find the RHS of an equation for /
- Ml 1.1b
e.g., Attempts gradient = %{zﬂ and uses intercept = 60
{y=2x+60 Al 11b
Deduces the RHS of the equation for Cis {y =}ax(x—6)
M1 3.1a
and attempts to use (10,80) to find the value of a
Equation of Cis {y =}2x(x—6) Al | Llb
2x(x-6) <y < 2x+60 Bift | 25
)
(5 marks)
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June 2023 Question 2
2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Using the substitution u = \/; or otherwise, solve

6x+7Jdx —=20=0

“)
ANSWER
Question Scheme Marks AOs
2 Let u =% 6x+7Vx —20=0=>61" + Tu—20=0
=(3u—4)(2u+5){=0 MIAL
Attempts /x = %—%: X=. Ml | Llb
X :% only Alcso | 23
“4)
(4 marks)
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November 2021 Question 1

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 1n set notation.
(3)
ANSWER
Question Scheme Marks AQOs
1 Finds critical values x* —x>20= x> —x—-20> 0= x=(5,-4) M1 1.1b
Chooses outside region for their values Eg. x>5, x < —4 M1 1.1b
Presents solution in set notation {X:x <-4} U{x:x>5} oe Al 2.5
(3)
(3 marks)
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November 2020 Question 3

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(i) Solve the equation

xV2 -18 =x
writing the answer as a surd in simplest form.
3)
(i1) Solve the equation
43'\'_77 L
22
3)
ANSWER
Question Scheme Marks | AOs
3 (i) J18
xN2-JI8=x=x(2-1)={18 > x= M1 1.1b
Vi (v2-) V21
Lo VI8 N2 dM1 | 3.la
V2-1 241
J18(V2 +1
3)
(ii) Ix-2 e — _%
PR IS L Ml 2.5
242
3
6x— :—E:x:... dM1 1.1b
5
== Al l.1b
12
3)
(6 marks)
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November 2020 Question 7 Paper 1 (A-Level)

25

=Y

Figure 1

Figure 1 shows a sketch of a curve C with equation y = f(x) and a straight line /.

The curve C meets [ at the points (—2,13) and (0,25) as shown.

The shaded region R is bounded by € and / as shown in Figure 1.

Given that
o f(x) is a quadratic function in x

® (—2,13) is the minimum turning point of 3 = f(x)

use inequalities to define R.
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ANSWER
Question Scheme Marks AOs
7 Attempts equation of line
Eg Substitutes (-2,13)into y = mx+ 25 and finds m M1 1.1b
Equation of /1s y =6x+25 Al 1.1b
Attempts equation of C
Eg Attempts to use the intercept (0,25)within the equation Mi 3 1a
y=a(x2)’ +13, inorderto find a
Equation of Cis y=3(x+2)"+13 or y=3x"+12x+25 Al I.1b
Region R is defined by 3(x+2)' +13<y<6x+25 o.c. Blft 25
(5)
(5 marks)
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June 2019 Question 2

2. Find, using algebra, all real solutions to the equation
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(i) 16a>=2a
(4)
(i) b*+ 7H2 - 18 =0
(4)
ANSWER
Question Scheme Marks | AOs
2(1) 16a* -24a =0
1 3
3 2 ) —
5 EE | = 2a?| 8al-1|=0
16a* =2Ja = a2 =2 { ] Ml 1.1b
)
4" =3
2 2
13 1\3
(! _(1 MI 1.1b
- |-l
:>|:;-'—l :>nf—l Al 1.1b
4 4 '
Deduces that @ =0 is a solution Bl 2.2a
| 4)
(ii) b“+?b2-18=0:>[b3+9](52-2)=0 M1 1.1b
h? =-9,2 Al 1.1b
b =k=b=+lk.k>0 dM1 2.3
b=+2 , -2 only Al 1.1b
4)
(8 marks)
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