Pure Mathematics P1
Chapter 1

Villa International High School

Algebraic Expressions

Exercise @ m INTERPRETATION

1 Simplify these expressions:

a xd%x b 2x3 x 3x2 ¢

4p? 3x°

2_}7 e 32 f
g 10x3+ 23 h (pP)y +p! i
i 8pt+4p k 24* x 3a° 1
m 9x7 x 3(x%)? n 3x3 x 2x% x 4x6 0
p (4% +2)7 q 24° + 3a® x 6a° r

2 Expand and simplify if possible:

a 9(x-2) b x(x+9) C
d x(v+)35) e —x(3x+35) f
g (4x + 5)x h -3p(5-2y?) i
i Bx-35)x? k 3(x+2)+(x-=7) |
ma(c+3d)=32c+d? n (P+3F+9)-2r2+3F-4)
0 x(3x2=2x+Y5) P 77(2-5r+ 37 q
r 7(x=2)+3(x+4)-6(x-2) S

t 32 =-x(3-4x)+7 u

3 Simplify these fractions:
6x* + 10x°
2x
8x* + Sx
2x

d

dx(x+ 3)-2x(3x—7) v

¢
Tx7 + 5x2
Sx d

x>

-

==

_,3)5

—
-

(24*)y = 243
21a’h’

Tab*
Ta* x (3a*)

3a* x 2a° x &

=314 - 3y)
—Sx(4x+ 1)
=2x(5x — 4)
Sx-6-(3x-2)

=235 =Ty + 3)?)
Sx=3(4-2x)+6
3IX°(2x+ 1) - 5x2(3x - 4)

Ox3 - 5x3
3x



(A3 INTERPRETATION

1 Expand and simplify if possible:

a(x+4)(x+7)

d (x-»)(2x+3)

g 2x-3)(x-4)

j x+35)2x+3y-95)
m(x+2y-1)(x+3)
p Gv+35)3x=-y+2)

2 Expand and simplify if possible:

a S(x+1)(x-4)

d x(x=y)x+y)

g y(3x—-2y)4x +2)

j ox(x+2)(x+3y-4)
m x(2x + 3)(x + y-35)
P (x+3)(x+2)(x+1)
§ (x=5)x=-4)x-3)

v Bx=-2)2x+ )(3x-2)

¢

b
e
h
k
n
q
t

w

The diagram shows a rectangle with a square cut out.
The rectangle has length 3x — y + 4 and width x + 7.
The square has side length x - 2.

b (x=3)x+2)

(x +3y)4x -y)

h (3x +2y)?

k (x=1)3x-4y-5)
n 2x+2y+3)(x+6)
q Sy=2x+3)(x-4)

o

T(x=2)2x +5)

xX(2x + y)3x + 4)

W7 -x)(2x - 95)

y2x +y-1)x+5)
2x(3x-1)4x-y-13)
(x 4+ 2)(x =4)(x +3)
2x+ 1)(x=2)x+1)

(x+y)x=px-=1)

Find an expanded and simplified expression
for the area shaded green.

x=2

Jx-y+4

x+7

E ™M Qo M m o=nH

X

¢ (x-2)2

f Cx-4y)3x+y)
(2x + 8y)(2x + 3)
(x=4»)2x+y+5))
o0 (4-y)dy-x+3)
r dy-x=2)5-y)

(x=3)(x=3)
yx=35)x+1)

X(2x + y)(5x-2)
y3x+2y-3)2x+1)
3x(x - 2y)2x + 3y +5)
(x+ 3)(x—=1)(x=15)
(2x+ 3)3x = I)x+2)
(2x = 3y)?

Problem-solving

Use the same strategy as you would use
if the lengths were given as numbers:

6cm

3cm

10em

4 A cuboid has dimensions (x + 2)cm. (2x — 1)cm and (2x + 3)cm.
Show that the volume of the cuboid is (4x7 + 1232 + Sx = 6)cm’.

5 Given that (2x + 59)(3x = y)(2x + y) = ax® + bxX’y + ¢x3” + dy?,
where a, b, ¢ and d are constants, find the values of a, b, ¢ and d. (2 marks)

Challenge

Expand and simplify (x + y)



L (N3 PROBLEM-SOLVING

1 Factorise these expressions completely:

a 4x+8 b 6x-24 ¢ 20x+15
d 2x?+4 e 4x2+20 f 6x2-18x
g x’-Tx h 2x?+4x i 3x?-x
j o6 —2x k 10y -5y I 35x*-28x
m X2+ 2x n 3y +2y o 4xI+ 12x
p 57 -20y q 9x)7 + 12x%y r 6ab - 2ab’
s S5x2-25xy t 12x%y + 8x)? u 15y =20yz2
v 12x2 =30 w X)? = x%y x 127 -4yx
2 Factorise:
a X +4x b 2x* + 6x ¢ X+ 11lx+24
d 4+ 8x+12 e X'+ 3x—40 f x*—8x+12
g X+5x+6 h x2-2x-24 i x2=-3x-10
j *+x-20 kK 2x°+5x+2 I 3x2+10x-8
m 5xi—16x+3 n 6 -8y -8 m
For part m, take 2 out as a common
-2 kea = -2
¢ x*+7x-15 P SRR factor first. For part p, let y = x2.
q x’—4 rox’—49
s 4x?-125 t 9x2-25)7 u 36x’-4
v 2x' =50 w 6" — 10x + 4 X I5x*+42x -9
3 Factorise completely:
a x4+ 2x b x¥-—xi+x ¢ xi-5x
d x'-9x e x'—x2-12x f x¥+ 11+ 30x
g x*=Tx2+6x h xi—64x i 2x%=5x2-3x
i 23+ 13x7+ 15x k x*—4x 1 3x%+27x2 + 60x

4 Factorise completely x* — 4. (2 marks) Problem-solving

Watch out for terms that can be written as a
function of a function, for example:
Xi=1)

@ 5 Factorise completely 6x° + 7x — Sx. (2 marks)

Challenge

Write 4x* — 13x% + 9 as the product of four linear factors.



SKILLS PROBLEM-SOLVING

1 Simplify:

a X+ b xX3+x7 ¢ XiIxx:
d (Jcl):1 e (.\'3)?: f 3x03 x4x03
g 9x7+ 3y h 5x:+x* i 3xtx2xS
. o e s ()’
§ovx xix K (Vx) x (Vx)* —
VX
2 Evaluate, without using your calculator:
a 25 b 81° c 27
d 47 ¢ 9'; f (- )3
g (3)° h 1296 i (B
Gy k(9 ()
3 Simplify:
1 ‘3 -— ‘) ‘2 1 - -.‘
a (64x10) b _5‘_\:‘_ ¢ (125x12)° a > -i-\-’-:\
2x + x2 LAY 9x2 — [5x3 Sx + 3x2
€T f (9'\ ) 3x? . 15x?
@ 4 a Find the value of 811 (1 mark)
b Simplify x(2x ). (2 marks)
@ 5 Given that y = %x-‘. express each of the following in the form Ax”, where k£ and n are constants.
a y-% (2 marks)
b %__1"3 (2 marks)

Exercise @ m PROBLEM-SOLVING

Do not use your calculator for this exercise.
1 Simplify:

a 28 b V72 ¢ V50
d /32 e 90 g2
g 3 h v20 + VR0 i v200 + VI8 =72
j \-‘ITS + \‘ﬁ - 2\"% k \-r_8 - 2»‘@ - \7 | \'% - 2\'.-2—0 s 35‘%
m 3/80 — 230 + 545 . ;—‘_;‘ o VIZ + 348 + 75
J
2 Expand and simplify if possible:
a V3(2+V3) b V5(3-3) ¢ V2(4-V5)
d 2- \.TZ)(3 +V5) e (2- \'—3-)(3 - \7) f 4+ \3)(2 ES \FS_)
g (5-V3)1-V3) h (4+3)2-13) i (7-VIDER+V11)

@ 3 Simplify 75 =12 giving your answer in the form ay'3, where « is an integer. (2 marks)



Exercise @ m ANALYSIS

Do not use your calculator for this exercise.

1 Simplify:
a L._ b L_ C L_ d i
VS V1l y2 V15
g LB g g2 i
v48 v80 V156 V63
2 Rationalise the denominators and simplify:
a . = b l = ¢ ! — d - = 8 - : —
1 +3 245 3-V7 3-S5 V5 =43
3-2 5 502 s 11 V3 =7
f = g = i r— i — Jim———
45 245 V8 =7 3+4V11 V3 + 7
17 =V1T VAl + V29 i V2 -3
V17 + 411 V41 - 29 B-2
3 Rationalise the denominators and simplify:
a l P b ;ﬁ C 4. a
(3-v2)* (2+v5)? (3-4y2)°
3 | 2
T e — = f = —
(5+v2)° (S5+v2)3-+2) (5=vV3)2+V3)

=5
4 Simplify 3,5 '\]5 giving your answer in the Problem-solving
J

You can check that your answer is in the correct

form p + ¢/5, where p and ¢ are rational
i S L S form by writing down the values of p and ¢ and

numbers. (4 marks)
rhnarkina that thau ara eatianal nnmbhace
Chapter review o LI{NEJ) EXECUTIVE FUNCTION
1 Simplify:
a )?x )’ b 32 x 2x° ¢ (4x?)} +2x° d 4b7 % 3b° x b

2 Expand and simplify if’ possible:
a (x+3)x-135) b (2x-T7H3x+ 1) ¢ (2x+35)3x-v+2)

3 Expand and simplify if’ possible:
a x(x+4)x-1) b (x+20x=3x+T) ¢ (2x+3Nx=-D3x=-1)

4 Expand the brackets:
a 35r+4) b 5Sx*3-5x+2x%) ¢ 5x(2x+ 3)-2x(1 - 3x) d 3x%(1 +3x) - 2x(3x-2)



10

12

13

14

® 15

(E/P) 16

® 1
(® 18
EP) 19

Factorise these expressions completely:

a 3x2+dx b 4y? + 10y ¢ X+ xy+x)? d 8x)* + 10x%y
Factorise:
a v+ 3x+2 b 3x% + by c x2-2x-35 d 2x2—-x-3

e 5x2-13x-6 f 6-5¢v—2x2

Factorise:

a 22 + 6y b x* - 36x ¢ 234+ T2 - 15x

Simplify:

a 9x3 + 3y b (43 € 3x2 x 2x d 3xt = 6x7

Evaluate, without using your calculator:

1)% 225\

. (2? ¥ (239)

Simplify, without using your calculator:

a i_ b V20 +2/45 - /80
v63

a Find the value of 35x° + 2x — 48 when x = 25.
b By factorising the expression, show that your answer to part a can be written as the product
of two prime factors.

Expand and simplify if possible, without using your calculator:
a 2(3+.5) b 2-5)5+3) ¢ (6=-2)4-7)

Rationalise the denominator and simplify:

| 1 3 V23 =
_— C — d ———
V3 v2 =1 v3 =2 V23 + 43

V37 | |
a — SR S
37

[ = f - =
(2 +v3) (4-vT)
Do not use your calculator for this question.

a Given that x' — x* = 17x = 15 = (x + 3)(x” + bx + ¢). where b and ¢ are constants,
work out the values of b and c.

b Hence, fully factorise x* — x> = 17x - 15,

Given that y = EI‘;\:-‘, express each of the following in the form kx", where & and » are constants.

a yl* (1 mark)
b 4y-! (1 mark)
Show that ﬁcaﬂ be written in the form va + b, where @ and b are integers. (5 marks)
Expand and simplify (V11 = 5)(5—=11), without using your calculator. (2 marks)
Factorise completely x — 64x7. (3 marks)
Express 272+ ! in the form 3, stating y in terms of x. (2 marks)



20 Solve the equation 8 + xv12 =

B
w".j
Give your answer in the form avh, where ¢ and b are integers.

@ 21 Do not use your calculator for this question.

A rectangle has a length of (1 +,3)cm and area of V12 em?.
Calculate the width of the rectangle in cm.
Express your answer in the form a + bv3, where a and b are integers to be found.

(2 - Vx)° . .
® 22 Show Lhm%ﬂcan be written as 4x~ — 4 + x*.

VX

23 Given that 243/3 =3¢ find the value of a.

.. 4x3 4 x: . . R "
24 Given that ———can be written in the form 4x% + x*,

v
write down the value of @ and the value of b.

Challenge

a Simplify (Va + vb)(va - Vb).
1l 1 1 1

b Hence show that ¢ - b+ — =4
1."1_.'1‘\';2_ '.“rz_‘l'\-@ v’§+\f5 Ve +\E

Summary of key points

1

nw ~ W N

You can use the laws of indices to simplify powers of the same base.
. amxanzam+n . d"_:_an___aln-"
. (a'")" = g™ ® (ab)n - (l"b"

Factorising is the opposite of expanding brackets.

(4 marks)

(2 marks)

(3 marks)

(2 marks)

A quadratic expression has the form ax? + bx + ¢ where @, b and ¢ are real numbers and a # 0.

x=p=(x+))(x-y)
You can use the laws of indices with any rational power.
1 ml n mi
« am='ya s am=ya"
3 1
0 o «a’=1
You can manipulate surds using these rules:
la
~a

* vab =va x b s

Va

—
vb
The rules to rationalise denominators are:

« For fractions in the form é multiply the numerator and denominator by va.
va

« For fractions in the form

a+ w’rl; %
« For fractions in the form 1
a—vb

multiply the numerator and denominator by (a - vb).

———, multiply the numerator and denominator by (a + vb).



