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% 30 ¢ Verify that, if £, g, & are differentiable, then

U8h) () = f'(D0h () + fix)g @k () "
: + fx)g (A ().

1A i
(F Y | = C’l) Use the result in Exercise 20to find the derivative of .
v F) =G+ DI+ /0@ —x+1).

b} Use the result in Exercise 20 to find the derivative of
Gy = /x [1/(1 + 22)] (x? + x — 1).

HI2L Uk Clotwn tule ©0 drferortions s fotusning

) S = (= 1D
C) B =+
: 3\
J) J& = (xz + 1) :
@) ifty = [@x+ D + (x + 12p
: 3 2 -1
£ 0 = (%“5*“?) :
QY e) = 65+ 91+ 23

#9370 Fond S otx=0.
D\) y=1_+1_u_£, u=2c+1..
\O)y=y+é, u=(3x+ D%

2u
c g = (5x2 + 1)%
jy_l A ¥ ( }

1—x
d)””s_""'l' “Flex

;wu:‘pwii{_

1=y
&)y:-l—;?, H=I+I=, x=2-35

b)y=l + 12, H=i;z:, x=5+2

f r_C_I’
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#Y?% Biven that
=1, FO=2 =0, FMH=1
s @=L f@=
E0=2 gO=1, gm)=1 gm)=0,

g@=2 g@=1
KO =1, K@ =2, k)=2, K1)=1, ’
) h@) =0, K'Q)=2,
%yﬂuate the following.
1) Vo)) 2) (Fogr ).
%) o8 @. 4) &0

5 &AW b) @@

) U, §) (fehegy(D).
9) Gof-mQ) o) @he'O).

4#2b 5 oo \éu_

&)Iﬂx) = (x? — 5x + ).

]0) Jix) = (1 ix)z. '

&) =31

:hﬁg-:,. "\::WJ “Har Tt Teaod S e fiang &]L -F ,. : x(*_-i.
o) 2 LG + 1) )2 /(5 D]

x+1
-d- 2 d[fixy—=1
¢) z I/@F + 1. d) E[MH]_ 11

_'ﬂ-_).g 2 An object is moving along the curve y = x*— 3x + 5 so
that its x-coordinate at time tis x =212 — ¢+ 2,t= 0.
At what rate is the y-coordinate changing when ¢ = 27

1

it. )ﬁ +  An equilateral triangle of side length x and altitude A has
area 4 given by

V3 C 23

PR L) i
A e where x 3 h.

Find the rate of change of A with respect to / and determing
the rate of change of 4 when k = 2,/3.
Is ¢

&

_ ﬁl }]0 . Air is being pumped into a spherical balloon in such a way
that its radius is increasing.at the constant rate of 2 centi-
meters per second. What is the rate of change of the bal-
Joon’s volume at the instant the radius is 10 centimeters?

(The volume ¥ of a sphere of radius r is ¥ = 37r2) |



/ﬁ}” o

B DI

If an object of mass m has speed v, then it Kinetic energy,
KE, is given by :
KE = $my2,

Suppose that v is a function of time, What is the rate of
change of KE with respect to ¢?

Newton’s Law of Gravitational Attraction states that if two !

bodies are at a distance r apart, then the force exerted byi
one body on the other is given by

Foy =%,

where k is a positive constant, Supposc that, as a function
of time, the distance between the two bodies is given by
r(r) = 49¢ — 4912, 0 =/=10.

(a) Find the rate of change of F with respect to .
(b) Show that (F e r)'(3) = —(F o (7).

12



"prrmt:mﬂ,- |
¥z li)etfanmlne.ir \
@y x®# 2 =de -

b) X - Xy -)2=13
Y 2x -y =

e &
2. Determine il

‘@ VE =
@& Vx-{r=5 |

==

-l -

2% . Determine an equation of tﬁe fanﬁgn; to the cuwe :eit‘ _thjélg;lhverl point. X*+xy+)2=3 (1, 2/

2

LB
' L}' "Find the pomt(s) on the hyperbo!a = _T_l w’tfem the slope of the tangent

s equal'to 1. : ; ok
. eTae SR T R oy e deh — y’i‘-‘i’h called 4
 leraniscate, and“-ls.sﬁm in‘the figors: -, o i
mﬁ Fl:i-ﬂd }f‘r"-’ "- ety ) P -
"‘ > th‘tﬁe‘i?qunﬁnﬁguﬂhe ‘l'angcntrhne to-the lemnisafe at :hr: [N -~
s t ( 3, J-_) B e i d
Lcl- Find the- E@mtﬁ un‘thc Jgrgnscarc wbcm the t:mg::nt line is
! fiorizontal,
6. 'Themrvsvnth&quanonxl +y3= Ilscalledunasrmi'dﬂndl.}
shown in the figyre, - o y
.(a) Fidy'. . ' L 1
(b) Find the equation of.the tangent liné to ‘zhc hs&-.‘:-:d at the point . .
— (1 3‘\/.'.7')' : S N
. 8’ 8 B - .

(c) Find the points on’the astroid Where the tingent line has slope
5 . 3

- o 1 L
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Find the derivative of y with respect to x in each of the follomng

¢ - #a) y = cos(—4x) ®) ».= smtﬁx + 2m).
‘ @ y'= 4 sin(—2:2 — 3) @ y= —1 cosd + 2)
(@ =5 : @ y.= —tos
C @)y =) @) y = cosG®—2P
y =352 — 0! @y='xcos.r o vty
% . : _'_sinx
(k”""EEE" @)}' 1+cosx
@'y = (1 + cos?x)® {n) y= sm-— -
@ y=sinosz-. - @) H{osﬂ@gﬁm o
ko [ 2 ml- ¢ F
‘(q)y.=x9‘os; c e Oy—cas.t ‘
5 1+
@ y= Tﬁf =4, 00 wri(t) y-—-sm3x-[=-,;jcoslx

"

@l

s s mae et s s matt e oEemess .

" g
3 Fmdzrzmeach of the followin. '
L3 M '“":'J. ~' i

(8) siny = cos2x . ) xcnsy“sm{x +'y)
() siny +y =cosx X o sin(cos'x) = cos(siy)

( (&) Sln.xcosy+cos.xsmy—l
() sinx +.cos2x =2y« ..

and an equation ‘of the taugent lma to the gwgn curve.at thc given
- point. :

O;)y B :10;: ( I) b)}’ = cos{cos x) atx = g

]

D Fingt the derivative'of y with respect to x if
- x + tan(xy) = siny -+ cosx
f

\.



Ll'} O/Vh"'['t'lftvw'.c W\Q_!E‘(/L,o(}l ‘0 —{"‘GL[":Q*

Y{M—’ntﬂu
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A

3 l v Use Ioganlhm.lc d:ffcrepuanon to ﬁnd 'the derivative of €ach
R L N iﬁ_mctlonf 4 o

H i
:r ey e
= (x — DA(2x + 3)(2 ~ I+ 3P 0
@y——e’lx“(xz+ g+ <
q - (x+ 1
@ y= (x+2}5(x+'3)7
.J-'V + 1
O’ (x+2]{x3+l)
' 1'2"1-1 .
O y=yJara
4t 3 Differentiate. ,
W!@y= : ¢ .:.1@.3':,;\5
k&) yr=.273° y = (cos 1 .
.I:CJ J’=ﬂﬂx)’ 5.?.: (cag.x)sirl.‘r
* 3 3 Hhd the equation of the tangent line to the curve y = x* at the point
s B3 4).
) ;

i} q_ o Jn PBroblems .650-to 666 differentiate- the gwan. fmmtmns\
© msing the rales for logarithmic d:ﬂﬁrﬂnhatmn.

MM'-- -,
650 Y=z " .+ 651, y=a. ;
B2 y=(a™h 5. ym(lna® |
ﬁ* y=(z+"% 655. y=z=e=°’sm2r.

T = S :

"E‘;Gg‘%;"-: [3-—5}3 . 537. y-——IIn: )

3 _.I 13‘(—"':2 . -
Q@‘:fyz%;%" 659. y=Vz$in=V1 —e", {‘
R T 66l y_,.-sw
I ) .
?Eﬁ = yc=2:s'-"§. g . . 665, yth__(;:__;_i)n!.n:c‘



FE Find S
@D&Q%Hfél o Qk;éxgg |
A 5f=@§Qﬁ&J: ;V;inffdm(f+¢53
2 X@}’Sffg ) Gy

q'”? Use. Iaa&n%mm drPFererrha—hon qéa Fm@] dx1

o) [yt 5} 3{ = |
H J——(x+5j ) H '5><+5}<

'dl Hix

L X
5 (-a(+¢7

é} 5ﬂ oo TP ‘Hféﬁﬂiii

1?; Usa implici differeriation to find Dyy, S
0 +xe??.1 e oXiaY e B aVmnfray) 4 262X +ipB i



UuH 2 pr\ewﬂm “+pet - DerTuotus .
Fa ool ownf< s
/.- The dervative D—F-Fxx) = e%x e s

2. The_ destvadtive aF-fo) e 25 s
> The derfuative of{uc) - 08X’ i6:
4 The funefion {100 = 5 16 Hur deduoive Juuetion, o((

5. The deafuative o{{tx): Se(X = EJEI'E,} (G : '

b. The derivotiue e{: ~Fm= loa 1) e, s

4. The dertvecting J-f —FU:) . e

8. The derivective ﬁc hjz jcu).;c, :

3. the d;z,ri‘uc:—ﬁm# ‘Fm': L% ic -

0. The $econd denrivorhive 57[{1:() = ASmZ ic s

:r,TLUtgc?m&—ﬁou —Pw—i‘qvje\dhm-w—l-hym\w Lx)=.2x(.u+
: -l-lr\ﬂ}o&n:t PL,D,l) MeEL L s o 10

12 The decsyetivg :f -ﬁh = domx?) . _

1y, The *i-mujw"r [twe+o +Wecwrve rj; .x’zin-x e /réc'm+a/ ot
-K -Egb"la 'w s :

th, '.?][ '7['&’) - df(x) , Hhem 7[)”‘) JE
|

13 7][%:& Pv«c,i%t?&n {um-f?@m i -ﬁx) =~ 2008 (21) , Hion tha acte (oo
‘GHLW{:!WE :(1: i
| |




. Shert ansued s : S i L.
A P ke s Ginap! "f”j Ov‘v e b 0 Your o '

Y= wax )7 - 3 -
ol H U-Hajé X ) b)ﬂ jfj -£aw*—¢ __ i

| X [ TRCTETIROnT et N (i e
. C) Hr- (_,4)(-“)'5 d) j«(gu.n'}() ] E AT |

L FW\?“C’H" i woetten 40 OW\G} eguaction 3][ the
o tavgent b0 Hag Curul Sua(Xd Y) = 2x - 2’j. Ot Hag Powtt
A s
%, F@—r—rwzcwr\u.cz x—&gﬁ X +>,,<_, -0

o) ulene do Hao WU\:M["{'& @/Wf lwe occeen?
b)) wdene do Ha Veehiw! dawgiedt ik occeon?

B 4'_(ioﬂ£;"'¢;}4i};}{£§;ﬁ,m" '@Dcx)j 3= 3 x)-—i)jr & }x TRy
a){ml% et e potuct 0 -3 I ‘

| i l,,) l/l/&? -llrua gmd/m&% —Frwlu,fo.-bo Go/wa -fm‘j m-ﬁwmg I:7[}{ [



