ANSWERS

Exercise 5A
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(4,43, 7)

C zz—yzzc

(0,0,0),(-1,1,0), (3,-3,0)

b (z+y’=c




5 a z=z*2=(z—22=(z+1)

(0,+2,4),(2,0,4) or(2,4,4),(—1,1,4) or (—1,-3,4)
b (z—y’=c

6 a Yes
b (5*-4%)* = 81 > 0 so above the surface.

c (@2-y)=c¢
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b z?y=c

b z=-4= =43
y=3=z=43

i.e. intersect at (—4,3,43)
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b (-1, -1L00(2-1,0)
e (0,-1,4)(2-1,0)
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This s an efliptic cone:




hyperboleid of one sheet
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Exercise 5B

1 a f,=2=
b f=2
c f.=2
d f,=2
Proof

2 a f =2y

b f, =2y
c f,=2"
d f, —22*
Proof

3 a f, =3+ 6y’
b f,=3y’+5=3y
C f,,:ﬁz+6y3

d f, =6y+6z?
Proof

4 a f =2 45
b f, =2y + 4y

c f,= 29‘3 — 12z
d £, =227+ 12y
foy = £z = 4y, proof

5 a f,=4z(z*+y%)
b £ =4y(=*+y*)
C £, = 1222 +4°
d £, =12y + 4z

Proof

b

6 a f==z(z—y")
b =y —y)

1 3
¢ = () 2t y)

bl

d =) > +Pe )

Proof

7 a L=(1-z)2z+2y— 2" ")

.

b f=(1-9)(2z+2y—z*—y%)

Wl

C L= —(zi2y-2—y) - (-2 42—~y

d f,=—(2c+2%—2*—3) P (-pEe 2y - y)

Proof

1 ]

8 a f,=(2r+1) 2(2y+2)5

2
3

b g, — :—2;(2=+1)_;[2§r+2}

3 1
C fo=—(22+1) 2(2y+3):
1
P

d f, =-§(2z+1}‘;(2g+2)

Proof
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9 a f= m

b £ = _M
(y2 +20
2

c f.= m

d 2=t +2) (= +2)(6y" —4)
(v +2)° (@ +2)°

Proof

10 a f =e'¥

b f, = e*'¥
C f, =ty
d f, =e'¥
Proof
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Proof

12 a f = 2zy’ In(zy) + zy*
b f, = 2ztyln(zy) + oy
€ fo=2In(ey) + 37

d £, =2z"In(zy) + 32*

Proof
13 a f = —sinz
b f, = —siny
c f,=—cosz
d f, =—cosy
Proof
14 a f, = —sinrsiny

d f, =—coszsiny

Proof

15 a f, = cosge™™® ™Y

b f!l :Sinyg‘i"r cos

c f

e — [cos?z — sin z)en T o=y

d £, = (sin’y+ cosy)ein = o=y

Proof

15&=3ﬂ=r #z *z

ey e d,gy: 0 = 2. Proof

17 Proof

18 Proof

19 Proof



20 a f; = 3x® + Gzy + 327 + 2zyt?
b £, =3y + 32® + 6yz + 227yt
C f =328 + 3y + 6zz + 22y
d

frarr = 8ryz

Exercise 5C
1 (0,0,0) proof
2 (0,0,4) max
3 Proof
4 (2,2,—8) min, (0,0,0) saddle
5 (0,0,0) max, (0,4, —32) min, (+,/3,1, —5) saddle

6 Proof
(—1,0,-1) min, (1,0, 1) min,
(0,0,0) saddle
7 Proof
(+1, +1,1) saddle, (0,0,0) min
8 a (—1,-1,9) max, (2,1,—22) min
b (2,—1,-18) and (-1, 1,5) saddle
9 Proof
(—1,0.5,—6) and (1, 0.5, —4) saddle
10 Proof
(0,0,0) max,
(+1,+1, —-2) min,
(+1,0, —1)(0, £1, —1) saddle

11 (0,0,1), proof



12 Proof

13 a Proof
b z

14 Proof
(0,1—;:] max, (w,g:] saddle

15 (—1,1,—1 + In2) saddle
(1,1, -1+ In2) saddle

16 Proof

17 Proof

(—1,—1,4) max, (1,1, —4) min, (1,-1,0),(—1,1,0) saddle

18 a Proof
b (—g,ﬂ) saddle, (—g,w) min,(%ru) max, {%,w) saddle
19 Proof. (0,0,0) min if k* < 1, saddle if ¥* =1

20 Proof

Exercise 5D
1 Proof
2 z=dz—f6Gy+5
3 z=-—-16zx+46+4+ 70

4 Proof

z=14r — 2y — 14
5 Proof
6 z=-Tr+Ty-—2
7 2=13z+ 6y — 30
8 z=z-2yt+4

9 4xr=2r 3Iy+14



10 4z = 27= + 36y — 117

11 Proof

12 z=de(2x +y—3)

13 Proof

14 2z=-2y+m+2

15 22 = —z+y+1

16 Proof

17 Proof

18 Yes, parallelto z =z +y—1

19 ==

20 a Proof
b 2z




Mixed practice 5
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2 a Proof

b Proof
3 z=19-fzx—y
4  Proof
5 Proof
6 z==z—10y+ 10

7 a Proof
b (0,0,0), maximum since
Joo=2<0,fp=-2<0,f fr— fo,2=4>0
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8 a (1,1,4)min, (—1,—-1,4) min

f “A

LY

2 2
9 a A==zy+—+—
T ¥

b Proof
10 5z + 4y + 3z =22

11 52 _ * + 2uvr
dr  2uy? — Zur



