Lesson 10
Additional Mathematics
A-Level Pure Mathematics: Year 1
Topicsin Algebra

10.1 Past Paper Work

Topics in Algebra has looked at some "standard, routine techniques”.

The next exercise is constructed entirely from old examination questions and
shows how the material may be formally tested.

10.2 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 74

Question 1
A-Level Examination Question from January 2012, C1, Q3 (Edexcel)
Find the set of values affor which

(a) X - 5> 15-x

[ 2marks]

(b) X(X—-4)>12

[ 4 marks]

Question 2
A-Level Examination Question from June 2008, C1, Q2 (Edexcel)
Factorise completely,

x3 — 9x

[ 3marks]



Question 3
A-Level Examination Question from June 2009, C1, Q4 (Edexcel)
Find the set of values affor which

(a) I —3 > 7—-X

[ 2marks]
(b) 2xX*-5-12<0

[ 4 marks]
(c) both 4x-3>7-x and 2xX° = 5x — 12 < O

[ 1mark ]

Question 4
A-Level Examination Question from May 2010, C1, Q3 (Edexcel)
Find the set of values affor which
(a) 3(x—-2) < 8-2x

[ 2marks]
(b) (2x-7) (1+x)<0

[ 3marks]

(c) both 3(x - 2) < 8—-2xand (2x-7)(1+x) <0

[ 1mark ]



Question 5
A-Level Examination Question from May 2010, C1, Q4 (Edexcel)

(a) Show thatx® + 6x + 11 can be written as,

(x+Pp)°+ q
where p and g are integers to be found.

[ 2marks]

(b) Sketch the curve with equation = X2 + 6x + 11 showing
clearly any intersections with the coordinate axes.

[ 2marks]

(c) Find the value of the discriminant of + 6x + 11

[ 2marks]



Question 6
A-Level Examination Question from June 2008, C1, Q8 (Edexcel)

Given that2q X + gx — 1 = 0, whereqis a constant, has no real roots,

(a) Show thatq2 +81<0

[ 2marks]
(b) Hence find the set of possible valuegof
[ 3marks]
Question 7
A-Level Examination question from May 2011, C1, Q7 (Edexcel)
f(x) = X+ (k+ 3)x+ k wherekis a real constant
(a) Find the discriminant of (x) in terms ofk
[ 2marks]

(b) Show that the discriminant df(x) can be expressed in the form

(k + a)2 + b wherea andb are integers to be found.

[ 2marks]

(c) Show that, for all values & the equationf (x) = O has real roots.

[ 2marks]



Question 8
A-Level Examination Question from January 2009, C1, Q7 (Edexcel)

The equationk X2+ AX + (5 - k) = 0, wherek is a constant, has 2 different
real solutions fok.

(a)  Show thak satisfies,k> — 5k + 4 > 0

[ 3marks]

(b) Hence find the set of possible valuekof

[ 4 marks]

Question 9
A-Level Examination question from January 2007, C1, Q4 (Edexcel)
Solve the simultaneous equations

X -2

Vo o+ X2

10

[ 7marks]



Question 10
A-Level Examination Question from January 2008, C1, Q8 (Edexcel)

The equationx2 + kx + 8 = k has no real solutions far

(a)  Show thak satisfiesk® + 4k — 32 < 0

[ 3marks]
(b) Hence find the set of possible valueskof

[ 4 marks]

Question 11
A-Level Examination Question from January 2007, C1, Q5 (Edexcel)

The equation2 X2 — 3x — (k + 1) = 0, wherekis a constant, has no real roots
Find the set of possible valueskof

[ 4 marks]



Question 12
A-Level Examination Question from January 2010, C1, Q10 (Edexcel)

f(x) = X2+ dkx + (3 + 11k) wherekis a constant.

(a) Expressf (x) in the form(x + p)2 + g, wherep andq are constants
to be found in terms &

[ 3marks]

Given that the equatioh(x) = 0 has no real roots,
(b) Find the set of possible valueskof

[ 4marks]
Given thatk = 1,

(c) Sketch the graph of = f (X), showing the coordinates of any point
at which the graph crosses a coordinate axis.

[ 3marks]

This document is a part ofMathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votedi&épendent School of the Year 2020"
© 2025 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



