Exercise 3A: Solutions
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1 axl+br+c=1022—-7
—10z% + 0z — 7
a=10,b=0,c= -7

2 20—-b=4 ©
a+2=-3 Q)
4a —2b=8 8)
Q)+
2@ =5
a=1
axl—-b=4
b=—2

3 %2 —3b="7 @
3a+b=5 @
®+3x®:
1la = 22
a=2
3x24+0b=5
b=-1
c=7T

4  a(z+b)?+c=azx’+ 2abz + ab® + ¢
a=2
2ab =14
b=1
ab’> +e=5
24+c=5
c=3

5 c(z+22+a(z+2)+2=cr’®+4cz+4c+ar+2a+d

c—=1
dce+a=10
a=—4
de+2a+d=10
4 -84+d=10
d=4

2 = (x+2)2 —4(z+2)+4

6 (z+1P+az+12+bz+1)+c=a+322+3z+1+azx+a+bzx+b+ec

34+a=0
a=-3

3+2a+b=0

3—-6+b=0

b=3

l+a+b4+ec=0
c=-1

' =(z+1)P° -3(z+1)+3z+1) -1
7 ar’+ 2z tatbric=zx>
a=1
2a+b=0
b:—2 W



at+ec=0
c=—1

8 a a(z+0b)®+c=ax®+ 3abz? + 3ab’z + ab® + ¢
=3z — 92 + 8z 112

a=3
3ab= -9
3x3xb=-9
b=-1

Equating x terms:

3ab® = 8
3ab? =3 x3x(-1)2=9
The equality is impossible.

b Clearly this expression can be expressed in this form, ifa =3, b= —1 and

ab®* +e=2
—3+e=2
c=25

9 Expanding gives the following:
n® =an® +6an® + 1lan+6a+bn? +3m+2b+en+c+d

a=1
6a+b=20

b= —6
lla+3b4+c=0
11-184¢=0
c=T
ba+2b+c+d=10
6-124+7+d=0

d=-1

10a Expanding gives the following:
n? = an® + 3an + 2a + bn? + 5bn + 6b

a+b=1 @
3a+56=10 @
2a +6b=0
a+3b=0 8)
8 - O:
2b = -1
b _1
2
1
ﬂ-+—§:1
1
(1:15

. : 1 1
These do not satisfy the second equation, as 3 x 15 +5x —3 = 2.

b n?=an®+3an+2a+bm+b+ec
a—=1
Ja+b=0
b=-3
2a +b4+c=0

2—34c=0



c=1
nf=m+1)(n+2)—3n+1)+1

Ma  a(z? + 2bz +b?) + ¢ = az? + 2abz + ab? + ¢

b az’ +bzx+ec=A(z+B)?2+C
— Az 1 92ABz + AB2 1 C
A=a
2AB=0b
b
B:%
AB2 1 C =c¢
B2
a x E—i—(}':c
2
C:c—b—
4a
2
5 ( b) 4ac — b?
ar* +br+z—=alzr+ — | + — —
2a 4a

12 (z—1)*(pz +q) = (2 — 2z +1)(pz +q)
=pz’ + (¢—2p)z” + (p— 29)z + ¢
Equating =* and =2 terms:
pP=a
q—2p="
g—2a="=0
g=2a+b
Equating x and constant terms:
g=d
P—2q=c
p=c+2d
Equating the two different expressions for p and g gives:
d=2a+b (q)

b=d—2a
a=c+2d (p)
c=a—2d

13 c(z—a)(z-0b)= cz® — acz — bex + abe

=3
c=23
—ac —be =10
—3a —3b=10
abe =3
3ab=3
ab=1
1
b=~
a
—3&—5210
a
362 +3=—10a

3624+ 10a+3=0
(Ba+1)(a+3)=0

1
a 3, , €



1
ora=—-3, b=——

_3
30 ¢

14 n?=a(n—1)>+b(n—2)?+c(n—3)°
—an® _—2an+a+bn?—4bn + 4b+ cn? + 9c

at+bt+e=1
—2a —4b—6c=10
a+2b+3c=0
at+4b+ 9 =0

b+ 2c=-1
2b+4+ 6 =10
b+3c=0
c=1
b+3x1=0

b=-3
at+b4+e=1
a—34+1=1
a=23

n?=3(n-1?%-3n-2)%+ (n—3)?

15 (2 —a)%(z — b) = (2% — 2az + a?)(z — b)
— 22 — %2az® — bz + a®z + 2abz — b
—2a-b=3
a’ 4 2b=-9
Substitute b = —2a — 3:
a’+2a(—2a—3)=—9
a? — 4a®> —6a= -9
—3a> —6a+9=0
a2+2a—-3=0
(a+3)(a—1)=0

a=—-3o0ra=1

b=—-2a-3

b=3orb= -5
Comparing the constant terms:

c=—a’b

c:(—3)2 x 3 =-27
ore=(-1)2¥x-5=5
Soa=1,b=—-5,e=5
ora=-3,b=3,c=-27
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