7. Derivatives Using Technologv - Homework

‘g Foreach function f(x). find f*(a) using the calculator
L f(x)=x"-x"a=1 2 f(x)=(¥=3x=2)  a=—1 3. f(x)=v2x" +x+4,a=2
Tlfgt‘iu(X“E-H“lH ??ﬁfi_""(mz_3h'_2) PO To T (ZRevia
3.000 60.000 o 1.203
. 2 . I 2 2x+4
4. f(x)=(sinx+2) ,a=m 5 f(x)=e"—x*,a=1 6. f(x)= = a=-2
x_
ROer Tul (21N (112 rDerivie (200 —NE nOeriuCCR+ar, (n
T 4. 008 o 12.778 o -.258
For each function f(x), find the equation of the tangent line at x = a using the calculator.
] 3
7. f(x)=x"-x",a=1 8. f(x)=(4x+3)",a=-1 9. f(x)= - S,a=2
xX—
er 10CAT6=#3s Rs FDerTUC(aRTSIT, Poer VTS T (7R85
3. 060 ’ 12. 666 PRz -.38%
[p=3(x-1)=y=3x-3 [y+1=12(x+1)= y=12x+11 [y-1=-0389(x-2)]
; T e —er 1
10. f(x)=sinxcosxy, a=— 11. fix)= La=0 12 r)=sin(ln(dx-1)).a==
7 . =525 £(x)=sin(in(4-1). a=>
T e e, SERR N
. 600 89 I%e8y e o T 4 ono
e 1 = ,—4 . ~—4 el
}—E y=x y= .1‘—5- = y=4x—:

Show the following using your calculator.



8. Techniques of Differentiation - Homework

For the following functions. find f(x) and f(c) at the mndicated value of ¢. Use proper notation.

L flx)=x"—6x+1, ¢=0 2. _{(_;'j:l_i+ii, c=-1 3. _.I’(.\"}:S\-'T—_L._, c=1
' Tx XX : Yx
- . 3 1
ST o -1 6 12 Fr(x) =+ —
frx)=2x-6 _,I'—[_.l_}=?+?——_ S 240 3t
f(0)=-6 1o 1 6_17 =10 L 301 11
v —1}j==1-6-12=— 1jl=—3+—=—
JS-1) £ 5*37 %
For the following functions. find the derivative using the power rule. Use proper notation.
- 42 1/ 1 3
4 y=m 5. y=- - 6. y=—x ——J;+cJ, a, b,c constants
) 6 ah, b~
X 1/ 17
V=0 y== =y —
- -3 ! ul s J
32
_.1'1=i 8.\'—,_91 9‘.\=6‘
3x” : [.3_(3) : X
-9 -1 =
8 L _ -5 T
2 2 =——=— ! =0,
y=3% T T = \
16, -16 o 2 =3t
J"':—IS:— y =2x =— {1'
3 3 ) x -
Avi_5 - 2I_gA L] 3
10, yo 2" —3x+6 11, y= X —0x+2 12, y= X *8
) 3 ) 2x Tox+2
X 1 .
: y=s-34= (x+2)(x*-2x+4)
¥ ==(8x—5) -7 T a2
3 _\"=l—i1 vi=2x-2
2 X -

13 y=x" —%.1‘3+5.=;: -6x-2 14 _\'=% 15. _1'=[..11+4.k'][:2.i'—l}

X
o 3_l_].[} 5 _ .
. 0 ., y=x- v 2 y=2x +7x —4x
¥=dy —=x +10x—6 o .
2 ,_, 10 10 yv=6x +14x—4
¥ —].— 3 4‘—3 hd
X X




16. y=(x—2)

y=x"—6x"+12x-8

y=3x"-12x+12

i_n 3 - 1__
13, _1.=" 2r 450 —4x+4

X

y=x—2x" +5x—4+—
X

V=3 —dx+ s-2
X

For the following functions. find the derivatives. Simplify all but # 19 fully. Use proper notation.

19. y=(x" —4x-6)(x" = 5" -3x)

dy

dx

=(x" —4x—-6)(3x* -10x-3)+

(¥* =52 = 3x)(2x-4)

Jx-2

2x 43

20. y=

_x —4x-2

21 ¢ —
i x =1

dy _3(2x+3)-2(3x-2)

dx {2.{ +37
dy_ 13

dx  (2x+3)

X —x+l

23 y=—77—

Vo= —
- (x*-1027+25)

, Ax(xF-5) 4y

W

(¢ -5)

=y

dv 3 3t
x+k .

26. y= , k 15 a constant

x—k

dy _ (x—k)—(x+k)
dx I:_t —k ):
dy -2k

dx (.I —k]:

dy (¥ -1)(2x-4)- (" -4x-2)(24)

dx

dy

i

dy

Z_

]

2" =47 —2x+4-2x" +8x7 +4x

4x* +2x+4

(v -1)

(-

3t —Tx—6
V=
x—=4
dy _(x-4)(6x-7)-(3x" ~7x—86)
dx (x-4)
dy 3¢ -24x+34
dx [_r - 4:]"

PaEY S
27 y="5——. k is a constant

X —K

dy (2~ )2x—(x" +&°)2a
dr (@ -k
dy 4k




Find the equation of the tangent line to the graph of fat the indicated point and then use your calculator to
confirm the results.

-

28. f(x)= '*'1 at (2,4) 29. f(x)=(x-2)(x" -3x~1) at (-1,-9)
()= (x-1)2x-2* x*-2x F(x)=(x-2)(2x=3)+x* -3x-1
o (e=1) (x-1) (1) =-3(=5)+1+3-1=18
f(2)=0 Tanline:y-4=0(x-2)=y=4 Taﬂ]in&:_].:+9=13{:X—1}ﬁ-|\'=131—9
e X —dx+2 (20 - -1 1
30, f(x)=2—2EF= t[z,— 31 f(x)= _ at o,-—]
Al Gy Tl
(e 1V e — Ay % — o) o _17
f,:,_t)zﬂﬂ.: 1)(2x . 4) d(t 4.1+_} £(x)=- 18.1 12 i
' (2x-1) (45 -12x+9)
o 3(0)-2(=2) 4 212 4
Ilr; 2 - L, | — * D = =
£ 9 9 FO=r=5
L . 4 —d —
T::u:L].i.ue:_1.-+:=i[.a:—2}:.5_\.-=i.1—E Tanli.uf:_r+£=—4.x=>_1-=_4'l 3
3707 7 9" 9 0 27 27

Find the equation of the normal line to the graph of fat the mdicated pomt and then use your calculator to
confirm the results.

- -
32, fx)=4x"-8x-3at %—6) 33. f[@}:"':l,f at (4.3)
f(x)=8x-8 flx)=1+4x" = f(x)=-227"
f’[l]zd,—s:—-.t mi=1 f’(4‘:='—3=_—1 m =4
.2 + T8 4
) 11 Nommal line: y—3=4({x—4)= y=4x-13
Normal line: y+6= _—[ X ——]

Determune the pomnt(s) at which the graphs of the following functions have a honizontal tangent.

34 y= :"_4 35. f(x)= 4;4 36. f(x)=x"—0x
X — X -
2 1% X 3 ’_ Tid)4- J '3_ ¢ 2
PP G LR ) )= A2 C) (x)=37-9=0
‘ (-4 _ (¢ +4) 3 -3)=0=x=%3

—4(x*-4 (x+2)(x—2] e - .

B o , [;1 :)=“4[-'?f—_}(.1: ool e (V3.-6v3), (—V3.643)

[.-1'—4] (x*+4) [..1-+4] - J

x=0 Pt (0,0) k=% Prs: (21),(-2.-1)




Use the chart to find 4"(4). 14)

f(4)

g4)] &'(4)

T 4

37, h(x) =5/ (x)- 38(x)

W(x)=5f"(x :}—%g’{:.t )

H(4)=5(4)-2¢'(4)

38 h(x)=x"f(x)

B (x)=x"f"(x)+2x- f(x)
K (4)=16"(4)+8f(4)

39. Fr{:.r:l = f{.t]g(.\’]

Wix)=flo)g(x)+eglx) f(x)
h(d)=f(4)g (4)+g(4)/(4)

_ L2 37 h'(4)=16(3)+8(-8)=-16 h*(4)=-8(4)+3m(3)=9x -32
W(4)=5(3)-=(4)==
LS / 3 LI 3
40. h(x)= stx) 41. m‘x)zm
T flx) ' X
h’[:.f:l= f{_-t_}g’t\-t)_g{i.lJf’[:.'fj h,hlz K[f’{1}+ glﬂ:.i)]—[_ﬂ:.t}+g{:_t:}:|
[J'r(()] : X
(e () -g(d) (4 A (A) - (x) el
h’(4;=”4-}3’ (4) 5{_:4,}f (4) W(4)= [F(4)+g( J]: [(x)+2(4)]
Lr(@)] R
- _s(4)-31(3) _-on-32 ()= 4"3”);:,7—“3”} _ 361—63;r
: (-8)° 64
For each of the followmg. find j"(x).
a g =3 —dx—1 X SRS T P
42 fﬂt-‘_}=f 43. f{'-t']z_r—-l 44 fﬂ\.¥]=x v —dafx +€"T
[ 1 , 1 oy X—d-x —4 Flx)=x" —4x" 1627
f['xJ_ElJ _jx_4_:\'] Ix)= (x—4) ¥ —8x+16 I PP SR S
( 1 | 4(2:-8) Fl)=ge =37 3
( \ 2x— 2 2
fx)==2x 3"'—1] fx)=7———= R 5
[' J 2\ x (¥ [.1'—3.c+léj f”txl:—lx"’:+§,¢‘5-‘+1—J o4
=L, 2 1 é( 4 8 o ; ’
f(x —[2-%]:1_—3 ()= x-4)_ _ N 8 15
: } 2 al * r( ’ {_-1—4}_ {-Y—il-)) =) 45" +9.|fs'\l+8.:.";L
45. Find an equation of the line tangent to f(x)=x* —6x+7 and
a. parallel to the line y=2x+4 b. perpendicular to the line y=2x+4
. . -1
diculs 3 1 friv)l=2—m——o—m—rou
. . perpen ar means slope of f(x) Slope of ine
parallel means same slope so slope off{x]: slope of line 1 1 1
T ' fix)=2x—b6=—=2x=—=x=—
f(x_}:Ex—fi:E:}Ex:S:»x:cl o 7 3 1
the point of tangency is [_4,f(4]_]='[_4,—1_} point of tangency is [%Iil_j]]z‘%—l_?]
Paral.lelljne:,\'+1=2f:c—4}:»J==2x—9 ) 31 - . il
Perpendicular line: 'H_E =_T['l _T]

p—




15. Continuity and Differentiabilitv — Homework

1. For the following graphs. deternine if the function f(x)is continuous at the marked value of ¢. and if not,
determine for which of the 3 rules of continuity the function fails.

/;- N i

-1 ) 3

o[>

a. b. c. d.

lim f(x) DNE f(3) DNE continuous continuous

41\ /.// //..1\ -

: f i h
7135;:;.{): 7RO [/ : 1
[ 3\

-—
. f(4) DNE

LI

1. . L
tin /(x). / (0) DNE|

N
N

2. Find the value of x where the function 1s discontinuous.

. . P x" =36 .
a flx)=x"+3" b f(x)= = iSl c.t f[_-‘,:|=m d. f(x)=tanx

niw -
x=—.n an odd integer

|eouti.nuous everywhere | x =19

3. Deternune whether the function 1s continuous at the value where the rule changes. If not, explain why.

. §—xtx<? . 4—x* x<l . ¥ x<3
a f(x)=1 " b f(x)=4 7 c f(x)=1,
o 6—x,xz=2 B = | ) VT -1 x=3
not continuous not continuons

continuous 11_1311{ (x)=3, 1_1_1311 flx)=2 f(3) DNE




3
X —Xx

B ﬁ,.rc:2 rz_x,.tii},x#l
27 x<—1 o= .
d. = ’ e flx)=43.x=2 f flx)=43.x=0
f(x) {x+3,x:_=—l fx) '_:1 o2 /(%) 2yt
x+1x>2 2.x=
_ : cont. at x =1, notcont. at x =0
continuous ng(.t] DNE ]J'.ugf[:.t}=lif(0]

4. Find the value of the constant a that makes the function continuous.

04x+2 x<1 xr x<2 9—x* x<2
a. flx)= b. = : c. = !
f(} J[li]'_3jr+a,_r21 f{x) {a—_r,_rEZ ffx] {a.r,.rEZ
0—4=2a
04+2-03+a 1—a_2 i
a=21 a==6 *ﬂ:E
a—e ", x=0 at+4dx, x<—1 xccsl::rx],x-ciz
4 1(x)= e £(x)= £ (=1
x—a, x=0 ax+16, x=-1 et xz2
a—-1=-a a’*—4d=—a+16 2 =g
1 (a+5)(a—4)=0 Za=In2
a==—
2 a=-5a=4 In2
a=—
2
(b—x, x<1
5. Let a and b represent constants and let f(x]: .
a(x-2)", x21
~— :

a. Find an equation relating a and b b.Find b ifa = —1.
if f i1s continuous at x=1. Graph the function. e
c. Find other values of a,b N .

where f 1s continuous

[aa=b-1 .0 ca=3b=4]

6. Sketch functions having the following attnbutes.
a. has a value off[E]__ ]_inglf(x} exists c. ljr_il}f[x}= 0 but f(x) 1s not continuous at x = 4.
but 1s not contimmous at x = 2. d. the value c-ff(—z}z 0, and hr_rih_f(x] =— ]JIEl_f(I}

b. has a step discontmuity at x = 3. and f(x) 1s not confimous at x =-2_

~/ ~ ‘-\\k :.;

2 / 2

[




7. For the following, state whether the function 1s continuous, differentiable, both, or netther atx =c.

A Y \\\ N/
T c a

* [contimous ony| |
v Al D s
e

8. For the followmng functions, show work to deternune whether the function 1s continuous, differentiable, both,
or neither and sketch the curve.

I /‘/ \_\ T
¥, x<0 | b 41 x=0 1
af{x)z{x,x::ﬂ { > f(x}z{x"+l x>0
lim f(x) =0 lim f(x)=0=1im f(x)=0 lim f(x)=1 lim f(x)=1=lim f(x)=1
oy |2x.x=0 . 2x, x=0
f(x)_{l,.t:-ﬂ' f(ﬂ={3xg_.x}0
H.l,..!.l_fj(.l‘]zﬂ xh_%l-f,{t)ZIZ}Hf;[I) DNE Hf’(x)zo &fr(x}zoz}lgf%f;{x) =0
continuous only continuous and differentiable
2x+2, x=1 S5x—11, x=2
: = ‘ — d. f(x)= ’ -
© f(x) {4—x3,.=:‘:-1 N () {x3+x—?,x>2 /
I - \: 3 .il..."
lim f(x)=~1 lim f(x)=~1=lim f (x)=-1
i . B 5. x=2
lim f(x)=4 lim f(x)=3= lim f(x) DNE "(x)=1"
x—al—f(x} I—ol‘f(x} x—l fl:x) f [IJ {QI‘FL >2
Nerther continuous nor differentiable

lim f*(x)=5 lim f"(x)=5=Tm f"(x)=5
continuous and differentiable




e f{x:]z

{f—?.x',xil

-1 x>1

4% —4x, x<1
f,(x)z{o_xnlx '

lim f(x)=—1 lim f(x)=-1=lim f(x)=-1

lim f*(x)=0 lim f"(x)=0=lim f"(x)=0
continuous and differentiable

cosx, x =0

1-x%, x>0

g f(1]={

—sinx, x=0
—2x, x>0

7=

lim f(x)=1 lim f(x)=1= lim f(x)=1

lim f'(x)=0 lim f*(x)=0 = lim f"(x)=0

continuous and differentiable

x=1
£ f(x)={2 "
x"'._—3,x>1 .“_-_-____
lim f(x)=-2 lim f(x)=-2=lim f(x)=-2

) %._1'51

r®=12,
1
W

. ry 1 iy 1 3 .
lim f(x)= limf(x)=3 =tmf(x)=
continuous and differentiable

e | =

b f(x)= 1—13{|[x+1)',:(£—1 A

1-xeLaxs-1 | |

].iﬂ.}_f(x}=1 lliﬁ.f[x}=1=5ﬂf(x}=l

P

- x=—1
3(x+1]

lim f(x)=co lim f*(x)=—eo= lim f*(x) DNE

continuous only

9. Grven the graph of f(x) and its equation, give a calculus reason for whether or not f/(x) is differentiable.

F(x)=3x—[2x-6|

(_z}z{?"‘ -(2x-6),x=23

Jx+(2x-6),x<3

1x=3
“(x)=
.5,x-:3

lim f* (x)=1 1i:5f’(x) =5= ]iu}f’l:x} DNE
Therefore, f(x) is not differentiable

]

b. 15b *
£(x)=siny/x* +0.000001 - 0.001

. ; ' 2
£(x)=cosx* +0_000001[ =

) 24x° +0.000001
f'(x)=0atx=0 sof(x) is differentiable.
Zooming into the origin will show that this graph
does not have a comer. This problem shows

that graphical explanations are not sufficient.




Eﬂgf(_r)zl E]l}f(x]za+b

To be continuous, a+b=1
3x% x=1

! (x)_{zn{x—z),.t:-l

lim f*(x)=3 lim f*"(x)=~2a

To be differentiable, —2a=3

.f.z=_—3,b=E
2 2
S S B i 1
12—-px?, x=1

].il.';.}f[’.l‘]=12—b ljnl;f[:.tjza
To be continuous, 12—-b=a

—2bx, x=1
J(#)=1-a x>1

27

]inl;f’[x) =_2b ]_iul}f’[x] =—a
To be differentiable, —2b=—a
a=8,b=4

ax’ +10, x <2

¥ —6x+h x>2

b. f(x]:{

lim f(x)=4a+10 lim f(x)=-8+b

=2

To be continuous, 4a+10=-8+b=4a=5b-18
7=
tim f*(x)=4a lim f*(x)=-2

To be differentiable, 4a=-2

n=_—1, b=16
2

2ax, x=2

2x—06,x>2

T —

3 = B 1 3 3

3a+be " +1,x=0

a(sinx+cosx)+hbx, x>0

d. f(x)z{

]i_gl_f(_r]=33+b+1 ]jrg_f(x}zu

To be continuous, 3a+b+1=a=2a+b=-1

fr(x] _ {_bf-x, x=0

lim f*(x)==b lim f'(x)=a+b
To be differentiable, —b=a+b—a+2b=0

afcosxy—sinx)+b, x>0




