Exercise 3E: Solutions

"~

1 a Asimple start is often to subtract the equations.

22—z =0
z(x—1)=0
r=0orz=1
fz=0,y=0
fz=1,y=1

The points of intersection are (0,0) and (1, 1).

b Subtract the equations:
222 —z =10
z(2r—1) =10

r = Ol‘$—2

fz=0,y=0
1

Ife=—,y=

1
2’ 2

11
The points of intersection are (0,0) and ( 5 2)

¢ Subtract the equations:
? —3z—-1=0
3+/9—-4x1x-1

2
3+ VI3
T2
_34VI3 3 VI3
T2 2
3+ I3 34+ I3
O REVE: SN L'
=4+ 13
3— /13 3— /13
HE:T,y:QXT—FI
—4_ I3

The points of intersection are

(5% o5 0

2 a Substitutey = 16 — z into z? + y% = 178
z? + (16 — z)? = 178
z? + 256 — 32z + 22 = 178
2z° — 322 +78 =0
z2 16z +39=10
(r—3)(z—13)=0
r=3o0rzx =13
fz=3y=16—xz =13
H$=13,y=16—$=3

The points of intersection are (3,13) and (13, 3).
b Substitute y = 15 — z into z° + y% = 125.
22+ (15— ) =125
z? 4225 — 30z +2® = 125



222 — 30z + 100 = 0

z? — 152 +50=0

(x —5)(z—10) =0
r=5o0rz =10

fz=5 y=15—xz =10

fz=10,y=15—-x =5

The points of intersection are (5,10) and (10, 5).

Substitute y = = — 3 into 22 + y? = 185.
x4+ (z—3)2 =185
2’422 —6z+9=185
2z% — 6z — 176 = 0
z? —3x—-88=0
(zr—11)(z+8)=z=0
r=1lorz= -8
fz=11,y=xz-3=28
Ifz=-8y=2-3=-11

The points of intersection are (11,8) and (—8, —11).

Substitute y = 13 — z into 22 + y? = 97.
2+ 13-z =97
z? + 169 — 26z + 22 = 97
222 — 26z +72=10
22 13z +36=0
(x—4)(x—9)=0
r=4orx=9
fz=4,y=13—-z=9
If:ﬂ:'g‘,y=13—:l?=4

The points of intersection are (4,9) and (9,4).

Substitute y = = — 4 into =2 + y% = 106.
z? + (z — 4)? = 106
z? + 2% — 8z + 16 = 106
222 — 8z — 90 =0
22 — 4z —45=0
(x—9)(z+5)=0
z=%o0rz=-5
fz=9 y=2z-4=5
fz=-5,y=z—-4=-9

The points of intersection are (9,5) and (-5, —9).

Substitute y — 28 — z into xy — 187.
(28 — ) = 187
28z — 2% = 187
z? — 28z 4 187 =10
(z—11)(z—17) =0
z=1lorz =17
fz=11,y=28 —x =17
=17, y=28 -z =11

The points of intersection are (11,17) and (17,11).



b Substitute y = 51 — z into zy — 518.

z(51 —x) =518

51z — 22 = 518
z? — 51z + 518 = 0
(z—14)(z—-37)=0

x=14orz =37

Ifz=14, y=51—x =37
Ifz=37,y=51—-z=14

The points of intersection are (14,37) and (37, 14).

¢ Substitute y = z — 5 into zy = 126.
z(z —5) =126
z? — 5z = 126
z? — 5z — 126 =0
(z—14)(z+9)=0
r=14dorz=-9

Ifz=14,y=2—-5=9
fz=-9,y=xz—-5=-14
The points of intersection are (14,9) and (—9, —14).

4 Substitute y = 2z into the equation of the circle.
(z—5)2+(22)2 =25

x> — 10z + 25 4 42 = 25

5z° — 10z =0

Sz(x—2)=0

z=0o0rz =2

fz=0y=2z=0
fz=2y=2z=4
The points of intersection are (0,0) and (2,4).

5 Substitute y = z into the equation of the second curve.
3
T —2 +

z(x—2)=143(z—2)
22 —22=1+3z—6
22 —5z+5=0
L, 5V —dXTx5
2

5+ 45
2
5+v5 5—+/5

= or

2 2
Since y = z, the points of intersection are

(755 55 (55555
’ 2 2 '

xr =

2 2

6 Substitute x = 3y into the equation of the circle.
9y? +y% — 30y — 5y +25 =0
10y% — 35y + 25 = 0
2% —Ty+5=0
(2y—5)(y—1)=0



y=—ory=1

5 15
Ify_E,m_Sy_?

fy=1,z=3y=3

15 5
The points of intersection are (?, 5) and (3,1).

Y

7 Make y the subjectin 1 g = 1.
Yy
Z_" 411
| 5+
—4m—l—4
V=%

Substitute into z2 + 4z + y% = 12.
2
4
22 + 4z + (§+4) — 12

1622 32
2522 + 100z + 162> + 160z + 400 = 300

4122 + 260z + 100 = 0
—260 + /67600 — 4 x 41 x 100

82
—260 + /51200
82
—9260 + /25600 x 2
82

—260 & 160,/2

82
—130 £ 80,2

41

—130 + 8042
Ife=— ——
41
4 x (—130 + 804/2)
5x 41
4% (—26+1642) 4 x41
41 T
—104 + 64,/2 + 164
11
60 + 64/2
41

$2+4$+

—130 — 804/2
Likewise, if x = —w/_,
41
60 — 64+/2
41

The points of intersection are

(-130+8W§ 60+64y/§) o (—130—80\/5 60—64\:‘5)

‘y:

41 41 41 41

8 Subtract the second equation from the first.

1
-3 =10
T+ 2 Tt

1-3(z+2)+z(z+2)=0
1-3z—6422422=0




2z _-5=0
r_ 1+4/1—-4x1x-5

2

14421
N 2

14+ 4/21 —1—4/21
o tVEL o _p_ 1 Vel

2 2

1—+/21 —1++/21

If;z::i2 Y= T =

The points of intersection are

(1+m _1_m) and(l—v‘ﬁ _1+m)
2 3

2 2 ' 2

: 9z + 4
9 Substitute y = Tt

1
9 42
(=) =

(9z +4)° 0
16
(92 +4)2 = 9z x 16
81z + 72z + 16 = 144z
81z2 — 72z +16 =0

into the equation of the parabola.

(9z —4)2 =0
x—i
9
9z + 4
y:

4

444 4
= —=21|-,2
=2(52)

Note: Substitute into the linear equation, as substituting into the quadratic introduces a second answer that is
not actually a solution.

10 Substitute y = 2z + 34/5 into the equation of the circle.
2+ (22 + 352 =9
z? + 422 +12,/5z +45=9
522 + 124/5z + 36 = 0
124/5 36
3:2 _|_ —'\/_

— =10
5 15
2x6y5  (6y5)2
2
T T =0
+ 5 + 25
2
6+/5
5
6
m:——ﬁ
5
y=2zx+3/5
12y/5 154/5
~ s T

35 645 345
— 5\ 57 5



: 1 . 1
11 Substitute y = 2 +1lintoy= -7

1 1

“rtl=—=

4 + T

m+4_ l

4 =z

z(zx+4)= -4
22 44z +4=0
(z+2)2=0

r=-2

1

y=-——

T

1 1
== -2 =
(2 3)

12 Substitutey =z — lintoy =
2
T — 2
(z—1)(z—2)=2
2?3z +2=2
22 -3z =10
z(zx—3)=0
r=0o0rxz=3
fz=0y=2-1=-1
fz=3, y=z—-1=2

r—2

r—1=

The points of intersection are (0, — 1) and (3,2).

Ba 222 4z +1=222_—2-1
—3r=-2

b 222 yx41=222_—2-1
4z — 22 —2=10
222 —z—-1=10
(2z+1)(z—1)=0

r=——orx=1

2
. -1
Solutions: (T,U),{l,{h]

C $2+$+1=$2—:r—2

2r4+3=0
3
T=-3
T
V=%

d 3zt 4+2=x> 142
2z2 + 22— =0
2z(z+1) =0

r—=0orzxz=-1

Solutions: (—1,4), (0,2)



143 k=-2 k=1
b —-10<ec<10

C p=>5



