18. ) Set

-8
> 0= : Tt : i

A (80—— 16x + xz)i (36+ xz)E

’ x 15-x 1 1
0=(x-8)(36+x?)2 + x(80-16x + x7)2

]
€ =(5* + )2 (100 000) + (15~ x)(75 000)
i

i
" x(80-16x+1%)2 =@ -x)(36+x7)2

1
=(25+ )2 (100 000) + 1125000 - 75000
80x2 —16x3 + x* = (64 —16x+ x2)(36 + x*)

dc 1 -
=== (25+ ) 2@»(100000) 75000 80x% — 1623 + x* =2304 + 64x7 —576x ~16x” + 36x” + x*
set % -0 0=20x? - 576x + 2304
dx
i 0=>5x>-144x+576
100 000x =75 000(25 + +* )2
( 1 ) 144 + J(-144)2 - 4(5)(576)
— x =
-g-x=(25+12)2 243
16 x_144i\/9216
> £ =25+2 - 10
16 = 72148
-9—»2 - =25 s
7 x=4.8 or x =24 (rejected)
3 =25
225 The rest stop should be 4.8 km from Point C and 3.2 km from
it Point D, or 5.12 km from Ancaster and 7.68 km from
7 Dundas.
=13
. T 6.5 Exercises, page 478
. The pipeline should reach land 5.67 km down the \ o o
shoreline. 1. fix) = (x=1)3
19. Consider the distance D, from (x, y) on the circle to (2, Domain=x¢€ R
0). Letd =D’ x-intercept:
d =(x=2P7+Y : 1
=(x-2P+1-2 0 =(x=1)3
=P —dx+4+1-X 0 =x-1
=5-4x ' x =1
x is defined only on [-1, 1] and 5x—4 is minimized at x = 1. y-intercept:
So (1, 0) is the closest point. i
20.( ) P y = (0-1)3
A D y =1
vertical asymptotes: none; horizontal asymptotes: none
1
lim(x—1)3 = +o0
4 6 oo \
lim (xr=1)3 = o
X300
8 —x x Critical Numbers, Intervals of Increase or Decrease, Local
) Extrema
- ! . 1
2 5 1
L=(42+(8—x) )2+(62+J-2)2 f(x):(x—-l);;
1 1 1 2
=(16+64 =160+ #)2 +(36+.2)2 S @=30=1)73
' 1 Setf(x)=0
= (80-16x+.2)2 +(36+ 7) 1, 2
. a_] : 1 ! =3l
< =5(80-—16x+ 2)2-16+29+ -2-(36+ 2220 no solution, x # 1
6-23
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x<1 x> 1
1 ( 1)-2 + + x<4 x>4
—\xr—1l) 3 2 1
- - +
: o — ——— S(r-4)73
fx) increasing increasing 3
There are no critical numbers or local extrema for this fix) decreasing increasing .
function, the function is always increasing. —
. . . local minimum at x = 4
Concavity, Points of Inflection

Fie) =§(x—- )7

5
rw=3(-3 e
Set f'(x)=0

There are no critical numbers for this function. There is a
local minimum at (x, y) = (4, 0). The function is decreasing if
x < 4 and increasing if x> 4.

Concavity, Points of Inflection

2 L
S =5(x—4) 3

2 3
O=-—{x- i) 3 2 _i
3( ) fu(x) - ——(-—l)(x—d,) 3
no solution, x # 1 30 3
x<1 x> 1 Set f’(x)=0
2 .3 + _ 0om 2, e %
5= 5(x=4)
ﬂx) concave up concave down no Solutlon, X% 4
point of inflection at x = 1 x<4 x>4
The function is concave up when x < 1 and concave down --2-(x _ 4)-§ - -
when 9
x> 1. There is a point of inflection at (x, y) = (1, 0) £Ax) concave down concave down

2
2. f(n)=(xr-4)3
Domain=xe€ R
x-intercept

2
0=(x—4)3
0=x-4

x=4
y-intercept

2
y=(0-4)3

y=22

vertical asymptotes: none; horizontal asymptotes: none

2
lim(x—4)3 =+
00

2
lim (x—4)3 = +o0
00
Critical Numbers, Intervals of Increase or Decrease, Local

Extrema
2
S=(x-4)3
2 1
S = g(x-4) 3
Setf'(x)=0
2 L
0= ‘5(1’— 4) 3

no solution, x # 4

6-24

The function is always concave down. There are no points of

inflection.

y
4

b}
IIIII X
3. f()=r+5
Domain = {x|x>-5,x€ R}
x-intercept

O0=~x+5

O0=x+5

x=-5

y-intercept

y=0+5

y=

vertical asymptotes: none; horizontal asymptotes: none

lim v x+5 =4

A—>o0
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Critical Numbers, Intervals of Increase or Decrease, Local
Extrema

SW=Axr+5

1
S =29

Setf'(x)=0

1 _1
0=—(x+5) 2

5 (x+5)
no solution, x # -5

x<-5 x>-5
1 At undefined +
'2-(X+ 5) 2
fix) undefined increasing

There are no critical numbers or local turning points for this
function. The function is increasing if x > -5.
Concavity, Points of Inflection

i
S @=5(r+97
fre = 33 Je9s
20 2
Set f(x) =0
3
0=-7(x+5)7

no solution, x # -5

x <=3 x>-3
1 3 undefined -
——(x+95) 2
7(x+9)
Ax) undefined concave down

The function is concave down when x > -5. There are no
points of inflection.

6 -4 -20

4, fix)= (r+ 3)2
Domain=xe R
x-intercept
0=+(r+3)?
O0=x+3

x=-3
y-intercept

y=4(0+3)

y=3
vertical asymptotes: none; horizontal asymptotes: none
lim (r+3) = 4o

Yoo

lim y(x+3)* =+
e S
Critical Numbers, Intervals of Increase or Decrease, Local

Extrema

S =(x+3)
i

Sw= %((H ) 2@+ 3)

=(r+3) 7" (r+3)

=1, x#-3
Set f'(x)=0
0=1
no solution, x # -3
x<-3 x>-3
1 + +
fix) ‘increasing increasing

There are no critical numbers or local turning points for this
function. The function is increasing when x # 3.
Concavity, Points of Inflection

f =1

[’ =0

The function is neither concave up or concave down. There
are no points of inflection.

Domain = {x | x#-3, xe R}
x-intercept
15

T x+3
no solution, no x-intercept
y-intercept

y=35

<

_vertical asymptotes

x+3 =0
x =-3
horizontal asymptotes

y=0
Critical Numbers, Intervals of Increase or Decrease, Local
Extrema

15
S =3
15
SO
Set f'(x) =0
15
(x+3)°

no solution, x # -3
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x<=3 x>-3
15 - -
(r+3)°
fx) decreasing decreasing

There are no critical numbers or local turning points for this
function. The function is decreasing when x # -3.
Concavity, Points of Inflection

15
f(.l’) - (X+ 3)2

- (x+3)
Set f(x) =0
no solution, x # -3

x<-3 x>-3
30 - +
(r+3)°
Ax) concave down concave up

The function is concave down when x < -3 and concave up

when x > —3. There are no points of inflection.

y
20

10

~20 T 20
-1
-2

6. flx) = (2x—-4)7

Domain = {x|x#2,x€ R}
x-intercept

0 =Qx-4)"

no solution, no x-intercept
y-intercept

y =QO)-4)*
- L
¥ =16
vertical asymptotes
2¢c~4 =0
x =2
horizontal asymptotes
lim(2x—-4)?=0
F—yoo
lim (2x-4)2=0
R e
y=0

Critical Numbers, Intervals of Increase or Decrease, Local
Extrema

) =@x-4)7
f(0)=-22x-47©
Set f/(x)=0

0 =-4(2x-4)"
no solution, x # 2

x<2 x>2
42x -4 + -
fix) increasing decreasing

6-26

There are no critical numbers or local turning points for this
function. The function is increasing when x < 2 and
decreasing when x > 2.
Concavity, Points of Inflection
) =—42x-47
Fr(x) =-4=3)(2x - 47(@2)
=242 -4
Set f(x)=0
no solution, x # 2

x<2 x>2
24(2x - 4)™ + +
Ax) concave up concave up

The function is concave up when x # 2. There are no points

of inflection.

y
3

2

1
X

oy 12345
7. R = +x)°
Domain=x€ R
x-intercept

0 = +x7°
0 =x+x

0 =x(+1)
x =0
y-intercept

y =(0°+0)
y =0

vertical asymptotes: none; horizontal asymptotes: none
lim (1 + x)* = +oo
R 4ol
lim (3 + x)? = +o0 .
y—>—00
Critical Numbers, Intervals of Increase or Decrease, Local
Extrema
fx) =0 +x)
F0=2( + 035 + 1)
Set f/(x)=0
0 =22 +0B2+1)
0 =2x(F+ DB+ 1)

x =0
x<0 x>0

2x — +

41 + +

37+ 1 + +
fx OHH =— HEHH) =+

fx) decreasing increasing
local minimum at x =0

This function has a critical point at (0, 0). This point is also a
local minimum. This function is decreasing when x < 0 while
it is increasing when x > 0.
Concavity, Points of Inflection
F) =207 + 03X +1)
F/(x) =2[BF + DG+ 1)+ (60 + 0]
=2[(32 + 1)? + 6x(x’ + x)]

Advanced Functions and Introductory Calculus Solutions Manual



Set f’(x) =0
0 =2[(32 + 1)* + 6x(x + x)]
0 =209x' +65 + 1 +6x*+6X%) -
0 =2(15¢" + 127+ 1)
no real roots
The function is always concave up. There are no points of

inflection.

y
064
04
02
X
T06 020} 02 06

8. ) =(*-9”
Domain=xe R

x-intercept y-intercept
0=(*-9’ y =@ -9
0=x-9 y =8l

0=(x-3)x+3)
x=-3orx=3
vertical asymptotes: none, horizontal asymptotes: none

lim (@ — 9)% = +eo, lim (P =9)? = +oe
R dod R dned
Critical Numbers, Intervals of Increase or Decrease, Local

Extrema
fio) =2 - 9)*
Fx)=2(F = 9)(2x)
Set f'(x)=0
0 =4x(*-9)
0 =4x(x—3)x+3)
x =-3orx=0o0rx=3

x<-3 3<x<0 | 0<x<3 x>3
4x - - + +
x-3 - - - +
x+3 - + + +
' OEOE | GOEE) | (HEE® ()
= =+ =— =+
Ax) decreasing | increasing decreasing | increasing
minimum at maximum at minimum at
x=-3 x=0 x=3

This function has a critical numbers -3, 0, 3. There are local
minimums at (-3, 0) and (3, 0), and a local maximum at (0,
81). This function is decreasing when x <-3 and 0 <x < 3
while it is increasing when -3 <x<0 and x> 3.

Concavity, Points of Inflection

Fx) =4xx-9)

F(x) =407 =9) + 2x(4%)

=435 -9)
Set f7(x)=0
0 =12(2-3)

0 =(x- \/—3_)(X+ ‘\/3)

X =—-«/§ or x = \/5

x<-—«/§ - 3<x<«/§ x>x/§
Th - - ;

x+ 3 - + +
[ G =+ O == HEH) =+
fix) concave up concave down | concave up
point of inflection at point of inflection at
x::r‘i» ‘—X;"‘\, x:}l’/ Ejj}
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The function is concave up when x <-+'3 and when x > V3
while it is concave down when —-«/5 <x< \ﬁ . There are
points of inflection at the points (-—\/g , 36) and («/5 , 36).

9. fix) =x(x' - 12)
Domain=x€ R

x-intercept

0 =x(x*-12)

x =-+12 orx=00rx= J12

y-intercept

y =0(0*-12)

y =0

vertical asymptotes: none; horizontal asymptotes: none
lim x(x — 12) = +o0

X300
lim x(x* — 12) = —e0

Ay o0
Critical Numbers, Intervals of Increase or Decrease, Local
Extrema
fx) =x( - 12)
(0= (7 = 12) + x(2x)
Set f'(x)=0
0 =32-12
0 =3(x~-4)
0 =(x-2)(x+2)
x ==2orx=2

x<-2 ~2<x<2 x>2
x=2 — - +
x+2 - + +
fx) GO =+ O =- HH) =+
£fx) increasing decreasing increasing |
maximumatx=-2 | minimumatx=2

This function has critical numbers at -2, 2. There is a local
minimum at (2, —16) and a local maximum at (=2, 16). This
function is decreasing when -2 < x < 2 while it is increasing
when x < -2 and x> 2.

Concavity, Points of Inflection

flx) =3¢-12
fr(x) =6x
Set f(x) =0
0 =6x
x =0
x<0 x>0
X - +
f'x - +
fx) weee-goncave down concave up
point of inflection at x = 0

The function is concave up when x > 0 and concave down
when x < 0. There is a point of inflection at the point (0, 0).
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10. fx)=xv4-x
Domain = {x|x< 4, xe R}
x-intercept

0 =xv4-x

0 =x(4-x
x =0orx=4
y-intercept

y =0~44-0
y =0

vertical asymptotes: none; horizontal asymptotes: none
lim x+/4—x =—o0

B S

Critical Numbers, Intervals of Increase or Decrease, Local

Extrema

S =md-x
i
' =\/Z:;+—;-(4-x)’5 D

Set f'(x) =0
1 A
0=\/4—.r+-2—(4-x) 2 (-1
0= 8—2xr—ux
244 —-x
0= 8-3x
244 —-x
3r=8
8
=
3
x< § § <x<4
3 3
8 -3x + -
2«/4-—.1’ + +
i o, T
+ +
fio increasing decreasing
maximum at x = %

.. 8 .
This function has a critical number at x = -3— There is a local

8 16v3
=

3’ . This function is decreasing when

maximum at [

8
% < x < 4 while it is increasing when x < 3

Concavity, Points of Inflection
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=—3\/4-—x+ 8-3x
24-2)  a(4-2)(Va-1)
Set f“(x)=0

-3N4-x 8-3x

0= 206=0 " a- oa—y)

o Z84=D+8-3x
4(4-x)(JcT:r)

O (125
4(4—x)(m)

3r=16
16

=3

butx<4

The function is concave down when x < 4. There are no
points of inflection.

1. fix) =

x
(x-2)°
Domain = {x|x#2,x€ R}

x-intercept y-intercept

X 0
= —— y =
(x-2)" (0-2)*
x =0 y =0
vertical asymptotes horizontal asymptotes
0 =(x-2) :
0 =x-2 ‘!g?o(x._z)z =0
x =2
lim =
e (r-2)
y=0

Critical Numbers, Intervals of Increase or Decrease, Local
Extrema

X
S= (,1'—-2)2
(x=2) - 2)=2)
S (= Go2)®
_ - +4
(x-2)*




Set f'(x)=0

0 =—+4

0 =(~x+2)x+2)

x =2orx=2butx#2

x<—2 2<x<2 x>2
7 +4 - + -
(x-2)* + + +
i o +_ + -
+ + +
S0 decreasing increasing decreasing
minimum at x = -2 I undefined at x = 2

The critical numbers for this function are ~2and 2. Thereisa
. 1 ..
local minimum at the point (-2,—-—8—). The function is

increasing if -2 < x < 2 while it is decreasing when x <-2 and
x>2.
Concavity, Points of Inflection

12. fin) = —=
¥ -1
Domain= {x|x<-lorx>1,xe R}
x-intercepts
0= —=
X —1
x =0

but x < -1 or x> 1, no x-int
y-intercept
0
0% -1
negative root, no y-intercept
vertical asymptotes

y =

0=+ -1
0 =x-1
x ==lorx=1

note: x is undefined for-1 < x< 1

horizontal asymptotes

X
lim
y—l—aoa “,XZ -1

lim
R .1’2 -1

=1

=-1

y:..l,y.-—.-l

Critical Numbers, Intervals of Increase or Decrease, Local

Extrema
X

f()‘)le—x—z—:-l

fo=——

- +4
f(X) - (_x-2)4
a2t —4r=27(=4 +4)
ST= 8
(x-2)
2x=2P (-2 +2(= + 4))
B (r-2°
(-2 -2x+8)
S, x%2
(x-2)
Setf"(x)=0
0 =—xX-2x+8
0 =—xX—4x+2x+38
0 =—x(x+4)+2(x+4)
0 =(x+42-x
x =—4orx=2butx#2
x<—4 4<x<? x>2
x+4 - + +
2-x + -
2(x-2)° + -
(x-2)°
f) GHE) (H(H) (HEE)
=~ =+ =+
fix) concave concave up | concave up
down
point of inflection | undefined at x = 2
atx=-4

The function is concave up when —4 <x < 2 and x> 2 while it
is concave down when x < —4. There is a point of inflection

£ =
x° =1
_ x?=1-x*
- 3
(x*-1)2
I
(1)
Set f(x)=0
S

(-1

no solution but x # -1, 1

x<—1 -1<x<1 x> 1
_ 1 - undefined -
3
(-1
fx) - undefined -
flx) decreasing undefined decreasing

Part 3: Differential Calculus: Composite, Exponential, and Logarithmic Functions
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There are no critical numbers or local maximums or (x-1)°

minimums for this function. The function is decreasing if x < Sn= (x+ 1)3
—land x> 1. ; , )
Concavity, Points of Inflection = 200 =D(x+1)" =3+ D) (x-1)”
1 -+ 1)°
SW=-—— (D
(,12 _1)5 _ =D+ 1) Qo 2-3x+3)
-+ 1)°
32 (D
S =D -»
) 2 =, x%]
22 1) (x+1)
=% 0 =(x-DG-x
(12—1)5 : x =lorx=5
0 =3x ‘
x =0, butx#0; xis undefined for-1 <x< 1 x-1 - - + *
x<-1 |-1<x<0] O<x<1 x> 1 S5—x + + + —
3x - undefined | undefined +
— % (x+ D? + + + +
(-1)2 O oM |[0m_ | 0o | ®0 _
fx) - undefined | undefined + +) + + +
fix) concave | undefined | undefined | concave fix) | decreasing |decreasing | increasing | decreasing
down up
The function is concave down when x < -1 while it is undefined at minimum at maximum at
concave up when x > 1. There are no points of inflection. x =1 x=1 x=5
A ’I The critical numbers for this function are 1 and 5. There is a
2 local minimum at the point (1, 0) and a local maximum at the

T T T Py i & é X . 2 . . . . . -
Wt;i point (5,57). The function is increasing if 1 < x< 5 while it

) is decreasing when x <1, -l<x <1 and x>3.
13. o) = @=b Concavity, Points of Inflection
(r+ 1)3 _ - +6x-5

Domain = {x|x#-1,x€ R} S = (x+1*

-int t
x-in er(cf:“p . = (“2x+6)(x+ 1) —4(r+ 1)3(..,;2 +6x— 5)
0= (r+1)° (r+1)?

0 =x-1 (r+ (224 6)r+ 1) =4~ + 6x=5))
x =1 = 8

x+1
y-intercept ( )
(0-1) _ 2 +4x+6+40 240420
Y o+’ (x+1)° "
y =1 2(# ~10x+13)
vertical asyr:’nptotes T Gt
0 =@+1y Set f'(x)=0
0 =x+l 0=x?-10x+13
x =-1
horizontal azsymptotes 10+ 4/(~10)* = 4(1)(13)
X =

it 2M
o (x4 1) _10£4/48

im &= o S
= (r+1)° x=1.536 or x=8.464
y=0
Critical Numbers, Intervals of Increase or Decrease, Local .
Extrema
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x<-1 ~l<x |1.536 <x| x>8.464
< 1.536 | <8.464
2o(# -100+13)| - + - +
(x+1
f(x) - + - +
fix) concave | concave | concave | concave
down up down up
undefined at| point of point of
x=-1 inflection at | inflection at x
x=1536 = 8.464

The function is concave up when -1 < x < 1.536 and x >
8.464 while it is concave down when x< -1 and 1.536 <x <
8.464. There are two points of inflection (1.536, 0.018) and

(8.464, 0.066).

y
10

5
X

T15-10-59] 5 1015
-1

14. fx) = (& + P - 1)

Domain=xe R

x-intercept

0 =2+ (P -1)

0 =02+ D=1+ 1)

x =—lorx=1

y-intercept

y =+ - 1)

y =-1

vertical asymptotes: none; horizontal asymptotes: none

lim (@ + 1202 = 1)} = +e0
F—yoo
lim (@ + D2 = 1) = +e0

Critical Numbers, Intervals of Increase or Decrease, Local

Extrema

fix) =@+ D= 1)

F0)= 202 + DO - 1) +3(8 - DO + 1)?
= (2002 + D - 1DA(2F -2+32+3)
=2 + DEE - 158 + 1)

Set f(x)=0

0 =2x(F + D = 157 + 1)

x ==lorx=0orx=1

x<-l ~-l<x<0 | O<x<l x> 1
2x - - + +
W+ 1) + + + +
(F=1) + + + +
G4+ 1) + + + +
) EOEHHE) [GOEHEHE HHEE) [((HEHEE)
=— = — =+ = 4
fix) decreasing | decreasing | increasing | increasing

neither amax | minimum at x
nor min at x = —1 =0

neither a max
norminatx= 1

The critical numbers for this function are -1, 0, and 1. There
is a local minimum at the point (0, ~1). The function is
increasing when x > 0 while it is decreasing when x < 0.

Pari 3: Differential Calculus: Composite, Exponential, and Logarithmic Functions

Concavity, Points of Inflection
() =2x(¢ + D= 152+ 1)
= 2x(5x* + 62 + (O - 1)
=(10x° + 122 + 2002 = 1)?
70 = (50x* + 367 + 2)(* — 1)
+ 202 = D@05 + 12 + 2x)
=202 - D5 + 188 + 1) + 822 = D(Sx* + 67 + 1)
=207 - D[P = DRSK + 184 + 1) + 4°(5x + 65 +
3]
Setf"(x) =0
0 =202 - DES + 178 - 1342 - 1)
0 =2 -Dx+DE5x +17x - 132 - 1)
x ==lorx =-065190rx =0.651%0rx=1

x<-1 | -l<x<|-0.6519<{0.6519<] x>1
-0.6519 |x<0.6519] x<1
x—1 - - - + +
x+1 - + + + +
45+ | -+ - - - +
17x* —
132~ 1
F® [GOEE | GEHE) | GEE [ HEE) | EEE)
=+ =~ =+ =— =4
fx) | concave | concave | concave | concave | concave
up down up down up
point of point of point of point of
inflection at | inflection at | inflection at | inflection at
x=-1 x=-0.6519] x=0.6519 x=1

The function is concave up when x < -1, -0.6519 < x <
0.6519 and x > 1 while it is concave down when -1 <x <
—0.6519 and 0.6519 < x < 1. There are four points of
inflection: (-1, 0), (-0.6519, -0.3861), (0.6519, -0.3861), and
(1,0).

2
15. fix) = (ilz—)

x+3
Domain = {x | x#~3,x€ R}
x-intercept

o - (1:2_)2
x+3

x =2
y-intercept

e
Y =lo+3

_ 4
A
vertical asymptotes
0 =(x+3)?
0 =x+3
x =-3

horizontal asymptotes

2
nm("”z) =1
rrood X+ 3
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2
i (.{:.2_) -1
oo\ X+ 3

y=1
Critical Numbers, Intervals of Increase or Decrease, Local
Extrema

2 14
F) =("“2) S

x+3 2(x=2) @+’ -2x+3)(x -2
(x-2)° (x+3)*
T3 2=+ +3-x+2)
‘ (x+3)*
:_I_Q_(_:.x_:.%-)—, X ¢..3
(x+3)
Set f'(x)=0
O0=x-2
x=2
x<-3 -3 <x<?2 x>2
x-2 - - +
(x +3)° - + +
f® - Sl .
- + +
fix) increasing decreasing increasing
undefined at x=-3 | minimum atx =2

The critical number for this function is 2. There is a local
minimum at the point (2, 0). The function is increasing if x <
_3 and x > 2 while it is decreasing when -3 <x < 2.
Concavity, Points of Inflection

£ ='19-(—“‘—1'-‘—7;l Fr) = 10' (x+3)° S3x+ - |
(x+3) ] x+ 3)6
B m_(x-3)2(x+3—3x+6)7
| (x+3)° J
=10 —2x+2} x#-3
L (x+3)
Setf"(x)=0
9
x ==
2
x<-3 9
3<x< —~ x> -
2
-2xr+9 + + -
(xr+3)°*
f(x) + + —
fix) concave up | concave up concave
down
undefined at point of inflection
x=-3 9
atx= —
2

The function is concave up when x < -3 and -3 <x < % while

- 9 . . .
it is concave down when x > 3 There is a point of inflection

A
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6.6 Exercises, page 483

1 () Z;(X‘)=3x2 ) ——d_(5x4)=20x;
4 dv d v
—— = =K = 2
(© !(y) ! (d) z(>) 3 ax

dy

d 6y 5
(e) dx(5> )=30y" 7
ay

ad a4 ad “r
2. (a) z(xy)=y+x;,f (b) —-(2x'y) =8y + 24" oy

d 2
(© () =2xy + 27 &
dx dx
d a5 a2
(d) z(Sxy): 10xy° + 1522y r
4, .. . i
© —(-2)) = -8y - 126y
3.2p+7c =8
ap
2= +7 =0
dc
@ 1
de 2
4, xy=1
explicitly implicitly
1 xy =1
y= x ay
ay 1 YRR
P @ __ Y
(by power or quotient rule) dr x
1
—_x
X
L
7
5. (a) x2+y2 =4
2x + 2)’-4}—) =0
dr
& __x
&y
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