Topic: Equations and inequalities

Question 1 [2008 EQY, Q3] marks
It is given that ( p,—zj , Where p> 0, is a solution to the pair of simultaneous equations
2
px+ 2y=10and P 5.
Xy
(i)  Showthat P= &
[2]
(ii)
Find the other solution (x, )) to the above pair of simultaneous equations. [4]
Question 2 [2009 EQY, Q7] marks
(1)
Given f(x)= X+ (p+ 1)x+ p+ 1, where piis real. Find the value(s) of p [4]

for which the graph of y = f(x) is a tangent to the x-axis.




(1)  Find the range of values of x for which (2x+ 1)(4x— 3)< 18.

[3]

Question 3 [2010 EOY, Q17 EITHER 1, ii]

marks

(a)

A power generator works in such a way that it takes 10 minutes to warm up before it is able to
generate electricity. It is expected to generate 500 units of electricity every 20 minutes after it
warms up.

(i)

Write down an equation in E and t, where E units represent the amount of electricity
generated and t minutes (where 7> 10) represents the time after which the generator is

turned on.

[1]

(i)

Show that it is expected to take at least 5.5 hours to generate at least 8000 units of electricity.




Question 4 [2011 EOY, Q10b]

marks

The roots of the equation x*— 4x+ 1= O are & and f . Without finding

the value of @ and of £, construct a quadratic equation whose roots are

1
20(+—1 and 28+—.
a B

[5]




Question 5 [2012 EQY, Q9] marks

(i)
[4]

Given that k( x*— 3x+ 4)+ x— 3 is always positive for all real values of x.

Find the range of values of k.

(i1)
The roots of the quadratic equation x*+ 2x+ 1= k= O are & and f, such that

az—ﬂz = 2. Find the possible values of k. (5]




Question 6 [2013 EQY, Q4]

marks

(@)

Find the range of values of h, 2% 0, for which the line y =x—h meets the curve
y=h’ + Tx.

[3]

(ii)Find the range of values of k forwhich y = X+ (k—4)x + lisalways
positive for all real values of x.

[3]

Question 7 [2013 EQY, Q11]

marks

Solve the equation ‘ X — 3‘ = 2x

[4]




Question 8 [2014 EQY, Q5]

marks

Find the range of values of m for which y= mx’ — (m+ 1)x+ m is always positive for all
real values of x.

[4]

Question 9 [2014 EQY, Q6]

marks

It is given that the equation X+ 2k+ 1= (k+ 2)x has two real roots & and 8 .

(i)

Find the range of values of £.

[3]




(i) If &’ + 87 = 11, determine the value(s) of £.

[4]

Question 10 [2015 EOY, Q1]

marks

The roots of the quadratic equation 2x*+ 1= 5x are ¢ and p.

(i)

Write down the values of ¢ + f and af3 .

2]

- . . 1 1
(11)Find an equation whose roots are given by — and — .
o

[3]




Question 11 [2015 EQY, Q2]

marks

(@)
Explain why 24 4x— 4x* cannot be greater than 3 for all real values of x.

Solution:

2— 4x*+ dx=—4(x* - x)+ 2
2
=—4(x——1j +3
2
1?2 N
Since| x——| =20, -4 x——| +3<3
(=) 20 {3

so 2— 4x2+ 4x cannot be greater than 3.

[3]

(i)
Find the range of values of p such that 4 px2 — 4(p+ 2)x+ 6 p+ 5 is always positive for all

real values of x.

Solution:
Need 4p> 0and [-4(p+ 2)F = 4(4p)(6p+ 5)< 0
i.,e. p> 0Oand

5p*+ p—4>0
= Bp—-4)(p+1D>0

4
= p<—10rp>—5

4
Hence p> —5

[5]




