Exercise 1H: Solutions
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1a ax4+n=m
ar=m—n

m-—n
Ir =

a

b ar +b=bzx
axr —bx = —-b
z(a—b) = —b
—b
a—>b
This answer is correct, but to avoid a negative sign, multiply numerator and denominator by —1.
—b -1
X

Ir =

d pr=qx +5
PT—qr =25
z(p—q) =5

5
L= —-

r—q
e MT+n=nr—m
mr —nr=-m-—n
r(m—n)=-m—n
—-m —n




b 2b

g T-a zta
Take reciprocals of both sides:
r—a zT+a
b 2
T8 op— rra x 2b
2b
20 —a)=z+a
2r —2a=z+a
2r —z=a+ 2a
Tz =3a
h i-|—1r1.=£—|—1r1r3
m n

xr I
— Xmn4+nxmn=— Xmn+mx mn
m n

ne +mn2 = mx + mzn

nr —mz = m’n —mn
z(n —m) =mn(m —n)
mn(m — n)

2

T n—m
Notethatn—m=-m+n
=—1(m —n)
—mn(n —m)
- n—m
= —mn
i —b(azx + b) = a(bzx — a)
—abz — b% = abz — a?
—abz — abz = —a® + b?
—2abz = —a® 1+ b?
(—a® +b%)
T= o
a? — b?
~ " 2ab

j P*(1—z) — 2pgz = ¢*(1 + z)
P —p’z—2pqz=q¢* +q’z
—p’r — 2pgz — ¢’z = q* — p’
—z(p®* +2pg+¢*) = ¢* — p°
. —(¢* - p?)
P +2pq+q°
-7
(p+q)?
(p—q)(p+q)
(p+9)?
_p-4
 p+g

T T
k ——1=—42
a b+

Exab—ubzixab—kmb
a b

br — ab = azx + 2ab
br — ax = 2ab+ ab
z(b—a) = 3ab



T 2 1
a—b+ a+b a2—p?
z(a—b)(a+b) 2z(a+b)(a—b) (a+b)(a—0b)
a—>b a+b T @2
z(a+b) +2zx(a—b) =1
az + bz + 2ax — 2bz =1

Jar —br=1
z(3a—b)=1
1
= 3a—b
pP—qr qr —t
m o tP= -
pt(p — qz) pt(gz —t)
———— +pxpt=——""
t p
p(p — qz) + p’t = t(gz — t)
p* —pgz + p’t = gtz — £
—pgz — qtz = —t* —p* — p’t
—qz(p+1t) = —(* +p* +p’t)
2+ p? + p’t
" ot
P’ +p’t+t
q(p+1)
1 1 2
n + —

r+a x+2a zT+3a
Multiply each term by (z + a)(z + 2a)(z + 3a).

(z+2a)(z+3a)+ (z+a)(z+3a) =2(z + a)(z + 2a)
z2 + 5azx + 6a> + z2 + dax + 3a? = 222 + 6ax 4+ 4a?
272 + 9azx + 9a2 = 272 + 6azx + 4a?

222 _ 9az — 222 — 6ax = 4a® — 942
2

Jaxr = —bha
_5q2
Ir =
Ja
__fa
3

2 arxr+by=pbx—ay—gq
Multiply the first equation by a and the second equation by b.

a’z + aby = ap @
b2z — aby = bp @
Ds + )
z(a® +b%) = ap + bq
ap + bg

a2+ B



Substitute into az + by = p:
ap + bq B
a(ap + bg) + by(a® +b%) = p(a® +1°)
a’p + abg + by(a® + b*) = a’p + b°p
by(a® +b?) = a’p + b’p

a x

— agp — abg
by(a® +b%) = b°p — abq
b(bp — aq)
~ b(a? + 52
_bp—aq
a? + b?
r Yy T Y
3oty Thy et
First, multiply both equations by ab, giving the following:
bx + ay = ab
ax + by = ab
Multiply the first equation by b and the second equation by a:
b’z + aby = ab? @
a’z + aby = a®b @
D -9
z(b? — a?) = ab® — o’
ab® — a®b
Ty
ab(b — a)
" (b—a)(b+a)
ab
T atb
Substitute into bz + ay = ab:
b x affb + ay = ab
2
w +ay(a+ b) = ab(a + b)

ab® + ay(a + b) = a?b + ab?
ay(a + b) = a®b + ab? — ab?
ay(a+b) = a?b

B a’b
~ a(a+b)
_ab
a+b
4 a  Multiply the first equation by b.
abzx + by = be @
z+by=d )
z(ab—1)=bc—d
- be —d
Cab—1
d — be

1—ab



It is easier to substitute in the first equation for z:

bc —d
ax s — ty=c
a(hc—d}(ab—l)+ (ab—1) = e(ab 1
e y(ab 1) = c(ab — 1)

abc — ad + y(ab— 1) = abc — ¢
y(lab— 1) = abc — ¢

— abe + ad
y(ab—1) = —c+ad
_ad—c
v= ab—1
c—ad
~1—ab
b  Multiply the first equation by a and the second equation by b
a’z — aby = a* @
b’z — aby = b° )
0-9Q:
z(a? — %) =a® - b*
a® — b
TRl
(@ — b)(a® + ab + b?)
~ (a—b)(a+b)
a’+ab+ b
N a+b

In this case it is easier to start again, but eliminate z.

Multiply the first equation by b and the second equation by a.
abz — b’y = a®b @
abz — a’y = ab? @
y(—b* + a?) = a®b — ab?
y(a® — b?) = ab(a — b)
ab(a — b)

" (a—b)(a+b)

ab

atb

Add the starting equations:
ar +by+ax—by—=t+s
2ar =t+s
_t+s
- 2a
Subtract the starting equations:
ar+by—(ax —by)=t—s
2by =t —s
t—s
2b

y:




d  Multiply the first equation by a and the second equation by b.

a’z + aby = a® + 2a®b — ab? @
b’z + aby = a’b + b ()
0 -9

z(a — b?) = a® + a’b— ab® — b°
a® + a®b — ab® — b
a? — b2

a’(a +b) — b*(a +b)

N a? — b2
(@ — b?)(a + b)

N a? — b2

=a+b

I =

Substitute into the second, simpler equation.
b(a +b) +ay = a® + b
ab+ b +ay=a®+ b
ay = a® + b* — ab — b?
ay = a® — ab

a? — ab
y =
a
=a-—>b
e Rewrite the second equation, then multiply the first equation by b + ¢ and the second equation by e.
(a+b)(b+c)z+clc+ c)y=be(b+c) @
acz + c(b+ c)y = —abc 2)
0 -@:

z((a+ b)(b+ ¢) — ac) = be(b+ ¢) + abe
z(ab + ac + b2 + be — ac) = be(b+ ¢ + a)
z(ab + b% + be) = be(a + b+ ¢€)
zb(a+b+c) =bec(a+b+c)
_ be(a + b+ c)
~ bla+b+c)
=c
Substitute into the first equation. (It has the simpler y term.)

cla+b)+cy=bc
ac+ be + cy = be
cy = bec —ac— be

cy = —ac
—ac
vy= C
= —a

f  First simplify the equations.
3 —3a—2y—2a=5-4a
3z —2y=5—-4a+3a+ 2a
3z —2y=a+5 @
2r4+2a+3y—3a=4a—-1
2r+3y=4a—1-2a+ 3a
2z + 3y =5a—1 )

Multiply @) by 3 and @) by 2.



d

9z — 6y = 3a 4 15 8)
Az +6y=10a—2 @)

8 + 4@
13z = 13a + 13
r=a-+t1

Substitute into @):

2a+1)+3y=5a—1
20+2+4+3y=5a—1
Jy=5a—1—2a -2

3y=3a—-3
y=a—1
s =ah
=a(2a+1)
Make h the subject of the second equation.
h =a(2+h)
= 2a + ah
h —ah = 2a
h(l1—a)=2a
2a
h= l1—a

Substitute into the first equation.

s =ah
2a
=ax T
B 2a?
Cl-a
h+ah=1
h(l+a)=1
1 1
 (1+a) a+l1
as=a-+h
B 1
_a+a+1
ala+1)+1
- a+1
_a2+a+1
T a+1
_a2+a+1
a(a+1)
Make h the subject of the second equation.
ah=a+h
ah —h=a
hia—1)=a
h— 1

a—1



Substitute into the first equation.

as=s+h
B a
a3_3+a—1
_a
as — 8= ——
a
sfa—1) = Py
a(a — 1)
sfa—1)(a—1) = w_1
s(a—1)? =a
B a
a1y
s=h?+ah
= (3a?)? + a(3a?)
= 9a* + 343
=3a%(3a+1)
as =a+ 2h
=a+2(a—s)
=a+2a—2s
as+2s =3a
s(a+2)=3a
3a
- a+2
s=2+ah+ h?

oo ) (- 2)

2 2 1
=24a"—-1+4a —2+—2
a

1
=2 -1+ —
32
Make h the subject of the second equation.
as +2h = 3a

2h = 3a — as

3a — as
h =
2

Substitute into the first equation.
2

3s—ah=a
a(3a —as)

35— — "/ _
8 5 @

65 — a(3a — as) = 2a®
63 — 3a2 + a’s = 242
2 _ 2 2
a“s+ 6s = 2a” + 3a
s(a® + 6) = 5a®
5a2
a2+ 6




