Dr. Bryan Carrillo Knowledge Checks Chapter 5.8

1. For each function f and each z, that is given below, determine the difference quotient + A, f(h) for
each real number h.

a) f(r)=—-22"+2+3,19=2 b) f(z) =22, 20=5
D () = $(a+h) —5(2) A 50 = £(5+h) ~$15)
=-2(2+h)’+ (2+h) 43+ 3 = (5+hY¥-3 _ 22
=-2(444h+h*) +(2+n) + 6 5+h s
O = 25+10h+h*-3 _ 22
=-§=3h -2h*+2+h +6 S+h S
ABuRBEERS 22 +10h+h*
= +10h+ - 22
= h(-7-2h) =+ 3:;-
S
°ﬁAzf(h\=ﬁ-h(-7-zh\ = 5(22+10h+h*) —22(6+h
X 5(5+h)
= =7=-2h.
= _28h+5h?
5(5+h)
= he (28 +5h)
5(5+h
So
._A H(h)=L.n(28+45h) = 28+5h
h SCe+m  5(5+h)
c) f(z)=3cos(x), o= 7 d) f(z) =z, 20=9
A f(h) = F(F+n) - §(F) A F(m= F(a+h) — £(9)
o
=3¢cos( T+h) — 3cos (¥) =ya+n —Vq
= 3c0s () cos(h) - 3sin(F )sin(h) - 3¢os(F) =i0+h —3
= 3& cos(h) — 2Egin(h) - 232 =(%*h - 3). 14+h +3
Ja+h + 3
= =2 (1-cos(h)) — 2 sin(h) 3 .
So H) T q+h + 3
LA =312 (]-cos(N) -3V2 Sin(h)
h = '75.3' Q’c:\S_(_) 3'7.% 2%,—' = h
Vath + 3
S a Nz L. _h
_‘—A - =
h 1 h {3 +3
= ! .
Ja+h +3
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) f(z) =explz), zo=1 f) flz) =4,z =1
A S () =F(1+R) - £00) A F(y) = FU+R) -£01)
= expli+h) - exp(1) -4 -4
:el*h —e = 0-
-e (eh-— D So -!RA.HM=_'“..0
P Lafhze Ce";- M = 0.

2. For each function f and z given below, set up a limit to determine f'(x).

a) f(z)=—20"+x+3,20=2 b) f(z) =2, 20=5
!lm._A oHN) = Lim (-7-2h) im LAF(N) = fim 2B+5h
h20 ha0 h ha0 S(5+h)
= -1 = 28,
} 25
so f(2)=-

Se f(s)= 23.
25
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c) f(x)=3cos(x), xo = d) f(z) = vz, 20 =9

b FI0 = Qim =313 (1-cos(h) -3V3 Sin(h)  fim 1 Agf(h
PSR Tumms V3R (Lereled - 32 20 Rl L BgHN)e fm T

= 0— 302 = |

2 yaq +3
i -
6

N

2 =

So ‘F,(Q): L.

3
e) f(z)=exp(z), xo=1 f) flx)=4,20=1
Rm L AN = fim (e"-1) Qim L AFh) = Qim 0
ho hs0 ~—h hso h h0
=e . | =0,
=e, So f£/c1)=0.

s f'(1N=e.
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3. For each function f that is given below, use limits to calculate f'(z) for every = where this limit exists

2) flx)= b) f(z) = 50
AcFlhy = £lx+h) —F (<) AxF(h) = FCx+h) —F(x)
=H-H4 = 95(x+h) — SX
=0 = Sx+5h-56x
Qim LA f(N)=Lim 0=0, = 6lh,
h_;a hA,A’ h) o
, So ()= fnm 'Ame fim L.5h =65.
so f1\)=0. h>0 h h2 h
o) f(x)=-222+2z+3 d) f(:c):T )
Axfh) = -2(x+M+(x+h)+3+2xx =3 AxfFlh) = (x+h) -3 _ x—3
X+h X
=-2xHxh-2h+ x+h+3+2X-x -3 b X .
2 = X+2xh+h -3 - % -—3
= ~Uxh+h-2n X+h <
= h (-4x +1-2h), = X (X% 20h +h%-3) — (x+h) (L 3)
X (X+h)
HF(O= ,Qnm h(— Yx+|-2h) . ] : !
= X +2%h 4+ xh -3x =X +3x-X hs3}
. (%+h)
=Lim (-Y4x+]1-2h) x
h=0 = X*h +xh*+3h
r X (X+h)
= -Ux4l.
ki = h (s xhe
X (x+h)

‘f(X\ f.m L h(Cexh+3) = fim X+xh+3 xz""ﬁ

ho h X(x+hy  hs0 XCxtm) X"'
X%0

e) f(z)=+/x
Ay F(N) = Tkeh = T% -f(X)" im L.__h
¥ %—)0 h Vx+h + VX
= Wh—ﬁ)o i)ﬂ-h + %
Ix#h +Vx = ﬁfm l
20 Yx+h +Vx
= X+h — X i
X+h + V% T
T %%
N v EEEEE JES
X+h +VX = PY e
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4. Take f to be the function that is given by
f(z) = cos(5z? +1).
Show that f is differentiable for each z in R and determine f(x).
AyF(h) = F(x+h) -F060
= Cos(Sx+hY + 1) — €05 (5x2+ 1)

= cos(5x°+1+10xh+5h*) — COSC5x*+ 1)

= cos (5x*+ 1) CoS(10xh+5h*) — Sin(5x*+1)Sin(10xh+6h*) —coSL5x*+1)

=-cos(Sx*+1) (I -cos (10xh+5h)) — Sin(5x*1) Sin(10xh+5S h‘} i

T"—Axﬂh): + CoS(Sx‘+D(L— cos(l0xh+ 5@) — Sin(5x*+1) Sin(10xh+5hY)
h h

=~ cos(Sx‘-:-\)( |—cos(h(10x+ Shﬂ) « sin(6x*+1) 5in {h%l‘ox-c- 5h))
h

= -Cos(5x*+)(10x+ 5h) (I-COS(h(I0x+5bl)> ~ Sin(5x%1)(10x+5h) Sin(n(10x+5h))

h{10x+5h) h(10x+5h)
So
‘F,[Xs: fim R Ax'nm
hao b
= -cos(5x+)fim (10x+5h) Lim 1-cos(h(10x+5h)) — sin(5x*+1)fim (10x+5h) fim Sin (h(10x+50)
:(\) h‘-;:\ h(Q0 X+Sh) ' 3h-')t) h20 'h(bx-l-sh)

= -cos(5x:)e 10X-0 — Sin(5x+1 10 x- |
= 10xsn(5x*+1).

Copyright 2024 (©Bryan Carrillo. All rights reserved. No part of this publication may be reproduced or transmitted in any form or
by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without
permission in writing from Bryan Carrillo.



Dr. Bryan Carrillo Knowledge Checks Chapter 5.8

5. Take f to be the function that is given by
fla) = e,

Show that f is differentiable for each = in R and determine f'(z).

Dy Fh) = F(x+h) -5
= exp (M) +4(x+h) - exp (x2+4x)
= exp( X*+4% +2xh+4h+h?) - exp(x*+4xD
= exp (x*+4x) exp(2xh+4h+ h*) — exp(x2+ux)
= exp(x*+4x) (exp(h (2x+Y4+n)) — 1,
So

le ;\Aﬁ(h\ me exp(x +'-lx\(€12(h (2x+4-+ ) = | )

m llm exp(x2ux)(2x+4+h) exg{h(2x+4+m)— \)
h(2x +4+h

= exp (X+4x)(2x+u) - 1

2
'—'.(QS(""‘{) ex -I-"l)(.

PLIACD

Thus, F'(% = (2x¢4)e :
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6. Take c to be the path that is given for each ¢ by

c(t) = (t* — 5t,6sin(5t)).

Use limits to directly calculate ¢/(t).

cle+h) =)= ((E+h)3—5(t+h), 65in(5(++nY) — (+3-5¢, bsin(5¢))
=( £+ 3t°h +3th*+h®-5¢ -5h, bsin(st+5h)) ~ (t* 5S¢, 65in(5tY)
= {3t h+3th% h3-5h, bSin(5++5h)- 6sin (5t))
=< 3t*h+ 3th’+ h’—Sl\ b5in(5¢£)Cos(5h) + 6cos(5t)sin (S —6 sin(5t) >
= {h(3t*+3th+h>-5) , -6Sin(5t)(1 — Cos(5h)) + bcos(5t)sin(5h) D
Hence

ﬁlm ClE+M-c(t) = lsm <.L -h(3t"+3th+h*-5) ,-65m(5t)( cos(5 )) +6c-s(5t)$:n(5h\>
>0 n

K 0<31:‘+ 3th+h>=5, -3osmc'st)( |.£M)+3Dcos[5t3 sin \>
n

i < 3t% 040 — 5, -30sin(5t). O + 30cos(st)« |
=<{31*—5, 30cos (5D .

Thus, c(&)=<3t-¢g, 30 cos(5tY>
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