MATH 119 _ cALos Wit ANATIC gEoMeTRY

RECITATON 4

1. Find the poimtg on the gﬂaph of 4x)= 1:2.x_><3 where 1he tangent line is horizontal.

Selution;
J Tangent line is horizoatal when Yae clope of i line is Q
! The slope of the ’cangenf_ line fo 4he graph of y={00 at
\ (Xo,{(xa)) is given by m = o{'(xe)
~—l¥m e e So find the poiats suc dhat {'(xo) = 0.
Y= 1o £16) = 12_3x" - © 3(2-x)(24%) =0 = x=%*2

Thas; ot (-2, 46)) and (2.4(2)) +he tangent line i horizontal

2 . Find the equaﬁor\s of the taﬂ{)ent and normal line at 4he point (4:2) to the {]"C‘Pk o.‘
{60 = - 4x7% 6x.

Solution:
Gheck that (4:2) is on —ne 5:-{(\()

Normal line (clope i min) f)= - 4+6=2 VvV

’(antjen'k Lire The ¢<lope of the fav\gent line. -
(<lope:
o st f160- —Bx4 6 3 {U)- _B4+6=-2

— L » X
' Thug; the equation of the 'tansent lire ig

9:—4X2+6X
3— 2 = -2(X—1)

Tre clope of the wormal lire:

MNT.MN=-1 Sne M7 I1mu 0 D). mMN=-1 5 MmN V2

The equation of 4he normal lice is y-2-= 32-(y—1\
3. Find 4wo ¢Raight lines that are tangent 4o the cueve Y- ("2 N ond poss through the
X-1
’PD'\n‘t (2/0)
_Solution:

y)= 9_4_1=4¥o » (2:0) is not on the cueve

. 2 2 2 2
Tre S\O‘xg °£ L4 ar\d L 9: Axx-)y-x - 2x-2x -X _ X - 2%

k& u (% -1)> (x-1)> (x-1y’
2 2
) (2.:0) Mu = X4 -2x4 and M2 = Xy — 2X2
(tyxey) - (———)“ i i\l —-——-——"(X o 1)1
J (x2,Y(x2))
v » ,
- ‘ { paseivg through  (2,0) and (X4, X
\\ Consider 14 pascing Hirouq A ( war)
. 0 - .. 2
y= X2 % the clope is ™Mu = x4 = XA
X-1 2 _ XA (x4-1) (x4-2)
r 2
(Find x and %) Axa-2)  _ xa o (x1-2) = xalx4-1)
(< -1y¥ M\(\a-ﬂ X19- Lt +4 = <o X 5 Xie _g—




Thus 5 the tangent lire ot (A.g(_c\g)\ IS passing -Mqoush (2:0):

($)-24 @'
(3~ 3=

The ec‘ua-ﬁon is 9—%-—-3(X—93-)

v(5)=

(Do +he came calculations Hor La)

3
4. Tor what values of k , is 4he line X+ty=K normal o the c(ueve y=X-X ?

Soluhon:

X+9=K The 5|OW 0’» X-t}):k :; tJ; -X +k mN;‘i

MmN

Firetly, find the poiats  cuch that  {'(x0)= A
™ Tangent line ' 5 R
mT b= 3x-1V =4 = 3x .2 x=+ V2
3
g=x=X = {(x) VE)
=Ko ' Gz, {(%2 -z -h it i
£ x Y K s pamns 4hRou9h (—(%'J(ﬁ)) and ( _é ,4( E)) then it ig
noRreal 1o dhe Cueve 3:)(3_)( = {1
4(5_):2_@-2 . ke M, 26 1. 26
3 372 3 3 3{3 3 a3
4("@\)‘-‘&4‘-{:{ . ki”Q—&-\-iz—EE
TR °o3n ™ 303

‘Nogmal Li oy
ormal Line e hewve MN.MT=-1=) N-MT=-1=5 Mr=24



The Product Rule: Y Hunctions { and g ore differerttiable at X ;
({.g\'(x\ - 4'(1\.5&\ + (). g‘(x\

The Quotient Rule: If { and g ORe differerticble at x and qu0#0

(i)‘(\d; {'60.90x) - {0x).9'(x)
J [q(x)]2

D, Suppose dhat (D=3, {'0)=4, q(2)=5 and g <6 Find tre followiags -
(a) (§-q) (2)
() ({29) (2)

i \
) (9*\ (2)

Soluhon

\

(@ {.9Y () = {12).90) + {02).4'2)

4.%5+36 - 20418=38
(B (£29)(2) = 242).40).9( + §%2).g'(2)
= 2.3.4.54% 36 - 120+ 54 = 134
() (f;‘z\l"“- £, 9 - §2).290).90Q) _ 4.5-3.25.6
' 5%

L

The Choin Rule: if  {() is differertiable at u=q(x) and g is differentiable ot x
(-fog\'(x\ = {'(gx). ga.

6. Find F'(x) by using {re givirg information -
(o) FxY= § (2 f(46x)) . %=0,5 {(0©)=0 ard {'(O=2.
B Fix) = f (x.{60) 5 Xo=21,4)=2, £(D=3, {'(1\=4, £'12)=95.

Seudion:
(@ F'od= ' (24(4400)). 2. £'(4460). 4. {'(x)
Flov s £'(2.46(4.40M) . 2. {'(4.40) 4.{'(0)
= {124 . 2 {'(0). 4.2 = 6. {(0).{©) = 16.22 =64

) F) = '(x. f0) | 60+ x. {1001
P = (4. Jw) [+ 4]
- 'O 24 4'WY < 5 (244) = %0




F. Fid the derivative M/dx Hor each of 4he ‘(oﬂoua%rg {unctions ¢
@) y- dx+ Ji+x

b
B y= (LH_?_
4x +5
2 3
(@ y= X+ NX
e Ix

(d) y= I H-x+x- ) (44 %)

Solutiont
v dY - 4. _ A4 (44 4. 4
" 2 S die 2 Jux\

(b) 51_9_ - 6. (Qx+3)5. [2(4x+5\-4(2x+‘3\\
dx 4x+ 5 (ax+%)* -

-y
@ 4. (2 F XAER) - (2R) (4 5F)

dx

(X3+ \[\_(\\1

The Deeivatives of Sine & (osine

é Siny = (os X
dx

d Cosx = —sinx

dx

B. Fird tre derivative M/dx for each of +he {o\lowiﬂg -functions:
(@) y= . os(x’+x)
o) y = sin (sin (cinx))
(() y= ged 1. sin(x)
d) y- tonl(seclx’))
Solution:
(o) dy - 3. o8 (x4 X) + < (_ sin (x3x), (;le\)
ox

(b) 39_ = (os(sin(s(nx)) . cos(sinx) . cosx
X

(c) d ecx = d _L. - A (-sinx) = tanx. secx

—_— o

dx (osx cosx

2 2
- 2.cec(P). tonlx). cec(x), 3x csin(x}) + sed® (%) . os (). 3x
dx



9. Find all points on the grOph of dhe function {00 = Sin(2x) - 2sinx ot which the -tqnge,n-t line
i€ horizontal .

Soluton

f':xY= 0s (2x). 2 - 2cogx = O

(08 (2%) _(osx =0 = 2c0S%x-1_Cosx=0 o gt"t_? -0
t

(oS AX = QCos’x-‘] t =i
(2c<>sx+|\ (cosx-1)=0 =3 (osx = —Ji cosx =4
X = %r+n'gw X= 0+nNn.2ATM ; V\;éz

X :»E+n.2TT
3

10. Show +hat dre cueves xg;JT ord x:= 2y indersect at e Ppoint P2A) and Hheire
tangert lires at P oee peependicular fo each othee..

Solution;
- i, (VZA) satisfies 4re cueves xy=1{2 ard %’ =2y
: 9=% 2a=2 v 2-2.4 V
So  (21) is dre indeesechion Point .
T2

Te clope of T1:  y'- - N2 o 3.(5\=—E~_ _E
x* 2.

Te slope of T2: ¢'o x YU =7 = ma

Sinte ™M = - Q_ 5 =-1 N Tt and T ape. “PCQPe{\d"wLaR to each othee .
2

11. (Caleulote anough deeivatives of 4re given {unction to enable you to guess the geneeal
formula for ™ (x)

LO) "(X) = _J_..
oS- X%
(b\ ) - Jx'

(&) 463 = x.cosx




Solution:

(@)

(3-)0S

(

O N

. l3—)<)'\‘“
B) f) = Jx' =y
Iy e
3 X
“3/2

.(’\() = ._.Lﬂ
3-X
fe - Ay

(3-x)

"0 = (. (c2y _A
(3-%)

") = (<D (=21 (-3) _A
(3 -x\“

{(a\
A = (Y (-2 (-3) (1) _A

100 = (4)(-4) x
00 (44 (-3) 5

0 ($)(4)F3)(-3)

{U\)l\(\; (*“i\-‘ X *

n

el




