Dr. Bryan Carrillo Knowledge Checks Chapter 6.1

1. Take f to be the function that is given by
flx)=bx+2+ E_(z)

where E_; is o(x 4 1). Determine f’(—1) and determine an equation for the line L that is tangent to f at

(=1, f(=1)).
Local lineor approximation of £is Sx+2. This is the linc tangent 1o £ at (-1, 3)
and §/'¢-N=5.

2. Take f(x) = 2®. Write the local linear approximation of f at a = 1. Use your local linear approximation
to approximate (1.05)%.

Local linear approximation at a=1 is LOO= FOD+£U) (x-S
$N =1

£IN=3x" = LOO = 143(x-1).

$(H=3

Hence :
€1.05)* = £(1.05) 2 L(1:05) = 1+ 3(1.05-) = I.15.

3. The following functions are continuous at z;, = 1, but are not differentiable at zy = 1. Explain why.

a) f(z)=[z—1] b) f(z) =va—1
Continvous at y=| Since Continvous at+ x=| since
L Ix=11=2 0 = fO1). ,Qc'm yx=t= 0 =40)
X1 )t
Not differentiable becouse Not differentiable because
i f(l-rh\ £ - hl -- fim £(140)-FO) _ i 1 = fim L _
o " L= hops T <l R R -
le I’_‘_‘iﬁ_:fﬂ) Lim ”\‘ =\ So 'F'(l\ does not exist.
h>0* ha0* h

so £ does not exis +

|
%cornas’
__QL
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Dr. Bryan Carrillo Knowledge Checks Chapter 6.1

4. Calculate the derivative of each function by decomposing it into a sum and or product of simpler
functions and by using the appropriate derivative rule.

a) f(z) = 52" +sin(z) — o b) f(x) = 29/% expy(z) + v/ tan(x)
f—-gPowq-l- Sint e :F= powy.. xXps + Pow_cimna)
So
=6 pow’y (<) 4 Sin‘(xd+ (e’ So

$65= pow'%(xl eXps(X) + POW% exps (x)
= 54 pows(x) + Cos () + 0
+ powls (X Fan(x) + powy (x) +an'(x)
= 20 %3 + cos(x) . * £

=4 x° ESx -+ X%ﬂn(S) 5% + 1% tan(x)
+ X Sec’(x).

5. Calculate the derivative of each function f.

a) f(x) = gm = Cs5CCXD b) f(z) = {5
£< Recipo sin £ pow 3
In
So ne
$00) = = (Sint)’ F 00 = [x+3) a0 = (x+3) In(x)
S (Bnc)®
= - Losta = fnCx) — '(’-—‘x-;s) .
Sin2(x) TG

Sin(xy  Sinx)

= - Cot(x) csclX).
o) f(z)=exp(@) mrtteam
£ -oexpo 2pow

exp + cos
So )
-F'(x):(ex) . _2x 4 e*. ( 9 % /
£+ cos(x) e* +cos(x
z (ex\’ ] 4+ e*. (29 (e*+coscn) — (2R(e*+cos (Y
e“+cos(x) (e* + cosG)Y
_ 2xe¥ e*. 2(e*+cos(xy) — 2x(e*— sinx)) .
e"+cosCx\ (X + cosCxN?
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Dr. Bryan Carrillo Knowledge Checks Chapter 6.1
6. Calculate the derivative of each function f.
a) f(z) = \/4cos(z) + In(z) b) f(z) = sin(e”) cos(3z + 1)
:F = pow o (Ycos + n) £ =(sinoexp)e(Coso (2pow; + 1)
So , So ] J
£ = pou/;z (YcosG)+ In (%)) @ (Yos( +En(xD) $£0x) = (sin(e™)) (Cosczx+0) + Sin(e?)(cos(3x+M)
= % Pouy (Ycostx) )= (- Ysin0d + +) = Cos(eX)e* cos (3x+1) ~3Sin(e?) sin(3x+1)
= —-Ysin0) + %
2{Ycos(x)+ An(x)

7. For the function f given below, decompose f into simpler functions in order to find a formula for

f'(@)
fl@) = 3z +5)'"Va® —x + g3z + 1) + (g(2))°,

where g is a differentiable function. Your answer will involve ¢’ and g.

'.F = powgyo CSPow""‘S) pow%o(Pows- POW\\ + 9o (3pow‘ + l) + powzo9

So | , ’
FUx= (powy o (3pow, + 5 (O Powl o ((Pows — pow ) (x) + Pow.,,o(3|>ow.+6)(x3'(P°“{-°(P°Ws-P°Nn\\(X)

+(g0 (2pow+ 1Y (x) + ( Pow;29) (x)
= Powla‘o(3pow( +5)(x) (SPow.-l-SY(x) PowLe (powg - Poey)(x)

+ powyo (3pow + $)(X)e (Powjz-o (Powg-Pouy) ) (Pows - Pow-\'od + 3’0 G pow, + N ) Bpow+ SY(x)
+ Powsog e G(x)

= Y powy o (3pown+ S)(x) (3) pow o (Pows = Powi)(x)

+ powy 6 (3pow;+ 5) (x)+ (3 Pow Pow.y. o (Powg - Powsy) fx) (5powa ) =1 + 9% (3powy +1)OI(3) + 3pow.p 3(x¥jfx)

=12Bx+5Y’ Y x5-x + (3x+5)" _5_x_._l_ +39'Gx+1) + 3(9x)) 9(x)

Vx5 -%x
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8. Use Newton’s Method to approximate the value 55. Start with an initial guess of z; = 1 and apply the
method three times.

Take F0O)= X°=5. A zers of £ is 5%.

Take = |. The next guess is

Xo= X — ) = | — (°-s =1+ %r'

o

The next Guess is

43424
)(3-_- Xg —_ igx& = ﬂ._. (-_ss-_i_:_i:: —q- - Qﬁ)z_ZSIe?-__‘
0% S 5¢2Y 5 (%%) 169025

S

The next guess is

Yo = X3 — F(%:) = 4692393101705 90] 965 739 580 529
£1xs) 3297918 557 20 177 132 832 630 (25

Yq: L4082\
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