Pure Mathematics Year 1/AS

SolutionBank

Algebraic expressions, Mixed Exercise 1

1l a

305
y'xy
3%5

=Yy

3x% % 2%
=3 % 2 % X2+5
=6x’

(4x%) = 2x°

= %3+ 2x°
= 64x°+ 2%’
=32x°7°

= 32X

4h* x 3b* x b*
=4 x3xp?"3d
=120°

xX+3)(x—5)
=x>—5x+3x—15
=x>—2x—15

2x=7(Bx+1)
=6x>+2x—21x—7
=6x>—19x— 7

2x+5@Bx—-y+2)
=2X3X—y+2)+ 5(3x—y +2)
=6x> — 2xy + 4x + 15x — 5y + 10
= 6x> — 2xy + 19x — 5y + 10

X(X+4)(x—1)

= +4)(x— 1)
=3 = X* + 4x% — 4x
= x>+ 3x% — 4x

(X+2)(x=3)(x+7)

= (¢ = 3x+2x— 6)(x+7)

= —Xx-6)(x+7)

=X’ X+ 7) = x(x + 7) — 6(x + 7)
=X+ 7% = x> — TX — 6x — 42
=x>+6x*— 13x — 42

(2x +3)(x = 2)(3x — 1)
=(2x* —4x + 3x — 6)(3x — 1)
=2 —x—6)(3x— 1)

=2x3x— 1) —x(3x — 1) — 6(3x — 1)

=6x —2X° —3x>+X— 18X+ 6
=6x° — 5% — 17X+ 6

4 a

3(5y +4)
=15y + 12

5%%(3 — 5% + 2x%)
=15x>—25x° + 10x*

SX(2x + 3) — 2x(1 — 3x)
= 10x>+ 15x — 2x + 6x°
= 16X>+ 13X

3x(1 + 3%) — 2x(3x — 2)
=3x2+ 9x> — 6X° + 4x
= 9%’ — 3%"+ 4x

3%% + 4x
=X(3x+4)

4y* + 10y
=2y(2y +5)

x>+ Xy + Xy
=X(X+y+Yy?)

8xy* + 10x%y
= 2xy(4y + 5X)

X2+ 3X+2

=X+ X+2x+2
=X(X+1)+2(x+1)
=X+ 1)(xX+2)

3x% + 6x
=3x(x +2)

X2 —2x — 35
=x>— X+ 5x — 35
=X(X=T7)+5(x—=17)

=(X=T(x+5)
2 —x—3
=2x*—3x+2x—3

=X(2x—=3)+(2x—3)
=2x—=3)(x+1)

52— 13x— 6

=5+ 2x— 15x— 6
=X(5x+2)—3(5x+2)
=(5x+2)(x—3)
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6 f 6-5x—x° N
=6+X—6X—X 9 a (—)
= (6 +X) = X(6 +X) 27
=(6+X)(1 —X) 2]2
; 3
7 a 2xX°+6x
=2X(X* + 3) _4
9
b x> —36x
= X(X* - 36) 2
225):
=Xx(x* — 6%) b (—)
= X(X + 6)(X — 6) 289 3
J225
c 2+ 7 - 15x _[Ej
=Xx(2x* + 7x — 15)
=X(2X* = 3x + 10x — 15) 15
=X(X(2x — 3) + 5(2x — 3)) T
8 a 9x’+3x° w13
=3¢
:3X6 10a i
J63
1 3
3\3 =
b [4] N,
3
Nl =—
— 425 37
' 1
= 2 -
4 J7
=4
=42 _N7
2 4 ’
c 3xx2x b 20 +245 /30
~o BN NN T
= 25 +2x35 - 45
! 2 =J5(2+6-4
d 3x3+6x3 I( " )
12 = 4\/§
1l
2 11a When x =25,
Ll 35%2 +2x — 48
2 2({/}) =35x25"+2x25—48
=21877
8 \s b 35x%+2x — 48
9 a > =35x> + 42x — 40x — 48
s =TX(5x + 6) — 8(5X + 6)
(B — (5% + 6)(7x — 8)
"\ 327 When X =25, 5x + 6 = 131
and 7x — 8 = 167,

both 131 and 167 are prime numbers.
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12a

c

13a

(s )
=372 ++/2+/5
:3«/5+\/B

b (2-V5)(5++3)
= 10423 -5V5-/3+5
= 10+2v3-5V5 /15

(e~B)(4-+5)

= 24-6\7 - 42 +4247
= 24-67 42 +-14

S

b -
V21

i
(\/5—1)(\/5+1)

\/E+1

()
(V3-2)(V3+2)
3346
3.4
=3J§+6

-1

=-33-6
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1

T 4423+243+9
1
- 4+2\/§+2\/§+\/§

1x(7—4ﬁ)

=(7+4ﬁ)(7—4ﬁ)

7-43

T 49— 283 + 283 — 48

_7-43

1
7-43

T 16—avT 4T +49

1

C23-87
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1 5
13f — 16 0
(4—\/7)2 J75-+/50
5
_ 1x(23+8V7) ~ J25x3 252
(23-87)(23+8V7) _ 5
_ 23+8v7 5\/51‘5‘/5
529+ 184+/7 —184+/7 — 448 "5
23487 -
— _ 1x(3+42)
3 -V2)3+2)
14a x3—x2—IZx—15 ~ B2
=(XX+3)x"+bx+c) N B B
=x>+ bx® + cx + 3x* + 3bx + 3¢ V92323 -
=x> + bx? + 3%x* + 3bx + cx + 3¢ =\/§+\/5
=x—x*—17x-15 1
Equating the coefficients gives b + 3 =—1, =B +2
3b+c=-17,3c=-15
Usingb+3=-1, b=—4
Using 3c=-15,c=-5 17 (\/H—S)(S—\/ﬁ)
b 17 15 = 511 =121 -25+5V11
X = X2 — 17x — -
_ (x4 3¢ — 4% — 5) = 10711-36
=(X+3)(x* = 5X+x—5) B e

= (X +3)(X(x = 5)*+(x = 5))

_ _ 2

: =X(1+ 8x)(1 — 8x)

15a y?
| 19 272x+1
(1 3j3 :(33)2x+1
=] —X =33(2x+1)
64 : :36X+3
_ 1 X3Xg =73Y
J64 y=6x+3
8X
s 20 8+x/12=-2
4 3
83 + xv/124/3 = 8x
-1
b 4y 83 + x+/36 = 8x
=4(Lx3jl 8\/§+6x=8x
64 8\/§=2X
= 4><i x> X= 4\/5
64
=256%"
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21 Area=+/12 cm?, length = (1+\/§)cm 23a 2433
Vi2 = 3 x3?
1+\/§ _ 5ec

() u
T

Width =

11
a:_
D ,
RN N b From part a: 3*x27" =243/3 =3"
Jax3-6 3 %3 =37
:_—2 3X+3y=317l
11
_23-6 So X+3y=—
D) 2
F 3y 11-2x
— + =
= 2
! 11-2x
=3-/3 cm y= 6
2
(2-Vx)
22 Jx 4x3+xg
2 24
_(@2-x*) s
B 1 4%’ +x?
X2 = ;
' ' X2
_@2x)e-x) 0 s
L =x2(4x3+x2j
XZ
! ot 1 15
=4—2x2—2x2 X2 2 a2
1
2 S
1 Xl =4x2 + X
=X 2(4-4xX*+X) =4%* + x°
i i) i 5
=4X72—4X72+2+X72 a=5, b=2
ol i
=4x 2 —4x° + x>
.l i
=4x 2 —4+x?
4

4++/x

T
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Challenge

a (a+b)(va-vb)
~ a—avh +Vavb b

=a—b

b Rationalising the denominators:
1

1 1 1
N N SN R SN 7N 7 S

2 -3 N B
B)VI-B) (ErB) —B) () &) (V2 x25) (V2% )

\/'
B BB, A -

+
1-2 2-3 3-4 24 -25

= -(V1-2)-(V2-V3) (5 )--(f@)

= V1+V2 -2+ 3B +4-..—24+25
= —1++25

=-1+5
=4

(Vi+
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