Algebra

Class 1

Example 1 Simplify (2x —3)?

Example 2 Factorise each of the following:
(i) x*-8x
(i) ab+a-b-1
(ii) ac —3bd - bc + 3ad

Example 3 Factorise
(i) 2x* —7x +6

(i) 3x* — xy —4y?

Example 4 Factorise each of the following.

(i) 4x2-25
(i) 36-(a-b)?

Example 5 Factorise 8x° +125y°

Example 6 Factorise
(i) 2x*®-50x

(i) x*-y*

Example 7 Solve x* +5x -6 =0and hence or otherwise solve
(2t -1)* +5(2t -1)-6 =0

Example 8 For what values of k e R will the equation x* + kx + k —1=0have
equal roots?
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Class 2

Example 1 Show that X

+
X—-3 3-X

simplifies to a constant where x = 3.

Example 2 Write as a single fraction 4 _ 5 3 where x #5.
X-5 x°-25

x_—1_3_x:2, x #0 and x #1where x eR
X x-1

Example 3 Solve

2

- q

Example 4 Express as a single fraction
1+ﬂ
p

Example 5 Solve for x and y
X+y =3

x> +y*=5

Example 6 Find the points of intersection of

434
Xy
5. 6,
Xy

Example 7 Solve the equations
3X+5y -z=-3 ---(i)
2X+Yy —3z2=-9 ---(ii)
X+3y+2z=7 ---(iii)

Example 8 If 7x +8=a(x-1) + b(2x + 3), for all x, find the values of a

and b.
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Class 3

Example 1 Form the quadratic equation with roots 3++/5

Example 2 If ¢ and B are the roots of 4x* —5x + 3 =0 without solving the
equation find the values of

(i) a®+p°
(ii) é+%

Example 3 For what value of k will one of the roots of
x? + (3K + 4)x + 3k + 4 = 0 be three times the other root where
keR.

Example 4 If one root is double the other in the equation ax* +bx +c¢ =0
show that 2b* = 9ac

Example 5 If ¢ and B are the roots of 2x* —5x +13=0 construct a
guadratic equation with roots 2« —1and 24 -1

Example 6 If o +3and S +3 are the roots of x> —8x +11=0form a
quadratic with roots «* and 2.

Class 4

Example 1 Solve |x+4|=2

Example 2 Solve [2x -1/ =|x - 3|

Example 3 Solve the inequality 1-2x>-5xeN

Example 4 Solve 5+ x <3x —1<13+ 2x

Algebra examples.doc, Page 3 of 8




Example 5 Find the range of values of x for which x* +5x +6 <0

X+2

Example 6 Find all the real numbers such that <2where x#-1,xeR

X+1

Example 7 Solve the following [L—5x| <9
Example 8 Prove that

(i) a2+b’>2ab

@i 2+252  itabso
b a
Example 9 Prove a® —8a+17 >0

Example 10 Prove a* + 2ab + 3b* >0.

Example 11 Show that the equation x> + (p + q)x + pg = 0 has real roots, for
all values of p and qwhere peR and qeR.

Example 12 If a>b>c >0prove that (a—b)(b-c)<0

Algebra examples.doc, Page 4 of 8



Class 5

Example 1 Given that h(x) = x*, write down h(x + 3).
Hence, find the values of x for which h(x)=h(x + 3).

Example 2 Let f(x) :lfor all xeRand x=0
X

Points aand bhave coordinates (p,f(p))and (q,f(q)), respectively, for
O<p<q

0] Show that the equation of the line ab can be written as

y=9()=1-—(x—p).
P pPqg
(i) Show that
f(X) _ g(X) _ (X _Q)(X - p) .
pgx

Hence, show that f(x) —g(x)<0 for 0<p<x<q

Example 3 Factorise 2x® —5x* + X +2=0

Example 4 If x + 2is a factor of x* —3x + k = 0find the value of k and the
roots of the cubic.

Example 5 If f(x) = 2x® + ax® + bx + 2where aand bare real numbers.
Given that x —1and x — 2 are factors of f(x) find the values of
aand b.

Example 6(x —t)%is a factor of x* +3px +c

Show that
() p=-t’
(i) c=2t3
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Class 6

Example 1 Simplify /27 and 20

Example 2 Simplify 12 + /300

Example 3 Simplify each of the following:
i  30+5)
i) (2++3)a++3)

(iii) (JE +%](\/E -

(iv) [x+ 2 +§](x—\/§+

|
l

S‘I—‘
N

X |~

Example 4 Simplify (2+\/§X2—\/§)
4
2

3+45
3-+5

Example 5 Simplify

Example 6 Simplify

Example 7 Simplify

1
X+4x2 -1

Example 8 Solve X ++/x =6
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Class 7

Example 1 Find the value of 2° and 27'% leaving the answer in form %

where aeR and beR

Example 2 Find the value of x in each of the following:

_16
(a)8 _ﬁ

o1
(b) 25 = 1r

Example 3 Solve for x if 32" +26(3*)-9=0

Example 4 If for all integers n, u, =3" + 2" show that
u,,—5u,,+6u =0

n+ n+l

Class 8

Example 1 Evaluate log, 64

Example 2 Solve for x when log, x =5

Example 3 Solve for x when log,(x +1) +log,(x —1) =3

Example 4 Solve log,(x +1)-log,(x —1) =log, 3

Example 5 Solve log, x —log,(x -1) =1

Example 6 Solve for x if log, x —2log, 3=1

Example 7 Solve 2* =5
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Proofs Class

Proof 1 If one root is three times the other in the equation ax® +bx +¢ =0
show that 3b® =16ac

Proof 2 If one root is n the other in the equation ax® +bx +¢ =0 show that
n’b = (n+1)°ac

Proof 3 If k is a real number such that f(k) =0, prove that x —k is a factor of

f(x) =ax® + bx* + cx + d where a,b,c,d e R . (This is the factor
Theorem)
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