Calculus Maximus WS 2.3: Differentiation Rules

Name ,K g j Date Period

Worksheet 2.3—Differentiation Rules

Show all work. No Calculator unless stated otherwise.

Short Answer

For 1-3, using correct notation (always), find the derivatives of the following functions. Simplify early and
often!! Be sure to consider rewriting each term in the correct form first.
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For 4-6, using correct notation (never not always), evaluate each of the following with respect to the
indicated variable. Simplify early and often!! Be sure to consider rewriting each term in the correct form

first.
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Calculus Maximus

WS 2.3: Differentiation Rules

7. For f(x)= (x2 + 2x)(x+ 1), find f”(x). Remember to simplify early and often!

E;\Fano(‘. . .
Br)= XK+ 25+ 2K
F)- 3 2%
I~ 3+l

(a) find the equation of the tangent line, in Taylor form, to the graph of f at x=1.

ot (,50)) i FD=I equation
(1, © 51&+”&’B

(b) find the equation of the normal line, in Taylor form, to the graph of f at x=1.

-\

P+; C//é> A = = -1 qu“'\"%

Jo Y=6- (-1

(c) Using your equation from part (b), find the x-intercept of the normal line. Show the work that leads

to your answer. X—in + J -0
0=~ (¥
(k-0 =6C

X-1=
Y=b?

- it (@_:}‘) O>

For 8-10, determine the point(s) (if any) at which the graph of the following functions have horizontal

tangent lines. Justify.

8. y=x+sinx, 0Sx<27x

|
H | +tose =0 g /8 E ZSM)‘_ 3
- - —2sine=
Cosk = . B
=T SmE= oo
has o hori zortal —/'avu"‘ X‘%r—, 7_75'[\’“

Ve at x=T" (oc ot GT)
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9. y=3x+2cosx, xe [0,27)

10. f(x):xi2

f=2x"

#((Q = -4y

4'\|6<)= ’:, 40

gp ) has Ne heriaertal
Fanqent [ines
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For 11 & 12, find the value of & such that the given line is tangent to the graph of the given function.

11. f(x)zxz—kx,line y=4x-9 12. f(x)zk\/;,line y=x+4
Lt any poimt &€ Trngenc | o Lunchion Ve O
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2 value
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s 2 solufrens

Questions 13-16 are True of False. If False, either explain why, rewrite it to make it true, or provide a
counterexample.

13. If f'(x)=g(x), then f(x)=g(x). 14. If f(x)=g(x)+C,then f’(x)=g'(x).
. an can differ
g e 4~ o]
For example iy@fx\l'= AR e
'C(’Q:)z;:; J'e)= ﬂ:/x)*'D‘
g(l)——_Zx =gx), buT f&)?ﬁ b o
15. If y=7", then %:371'2. 16. If f(x):an, then f”(x)= nxl"_l
Fale, T2 i5 o conStort Fabe  F8=X"
S0, —A—[ 3]—’ © - J’IQ y —%.%-f"*"
ax T SR = - L

ST
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Calculus Maximus WS 2.3: Differentiation Rules

17. (Calculator permitted) A priceless Faberge egg is dropped from the top of a building that is 1362 feet
tall. The egg’s height in feet at time ¢ seconds is given by h(t) =—16t> +1362.

(a) Find the average velocity, in ft/sec, of the egg on the interval [1, 2] seconds. Show the work that

leads to your answer (always).
hé&) = ha
Avgvel = —=—
(- )~
Sl et UE
|
= —bi+l
=~ 48 Be/fsec
(b) Based on your answer in part (a), fill in the blanks so that the following sentence verbally describes
the result found above.

“On the interval from ¢ = secondsto t= 2 seconds, the egg’s height is

olm €AS\no,  (increasing/decreasing), on average, by 78 feet per second.”
)

(c) Find the instantaneous velocity of the egg at # =2 seconds. Show the work that leads to your answer

(always).
}1‘[&) —_\I('E) =-32t
@) = 320

= - o4 Psec

(d) Based on your answer in part (c), fill in the blanks so that the following sentence verbally describes
the result found above.

“Att=2 Sec;a».o! S , the egg’s height is Aéﬁr 2asi e (increasing/decreasing), by
S

64 Deet per Secon)

(e) After how many seconds will the egg hit the ground? Show the work that leads to your answer.

hw=o
_ ettt Be2=°
/‘_ﬁ‘l‘: 1362

=+ | 1362
“Ve
Wiy

4= Zzszs:A' (S‘f’bfe as >
(f) Find the velocity, in ft/sec, of the egg as it hits the ground.

\(9:220)
v LE)

— 2‘}9.’2%2 —P‘{’/D-—e/
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18. Find the values of a and/or b (a # 0), if they exist, such that f'is differentiable for all x. As always,

show the work that leads to your answer.

ax3,xg2
(a) f(.X):
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5o, B(g)="1"" ;;ﬁfzxzz @4
2 s
{7'— '—';""f 80/ )
-3 >~z
b= 3 T
a= 73
sinx, x<0
C x) =
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Multiple Choice
b 19. Th i = \3/ 2 is di i i
) e function f (x) =33/x“ + x—1 is differentiable for which values of x?

(A) all real numbers (B) xe [0,00) (©) xe (0,00) (D) forall x#0 (E) (—oo,O)
‘F(Y) = 3;/3 _‘,_\(.—| ; —F&) N3 M'J'\‘wil"ﬂg -pvrnu\L.

[
Qusr alert@ X=0- l

‘ -
£ = 252+
\ ) }_
f®- 3 41
Dy x| x#5
So £ i Arfferentable
for all X Fo0.

E 20. The function f(x)= |x+4| —Q/JT3 +L3 is differentiable for all x-values except
» x=

I x=—4 Sharpbur A -
_ =- . VA ldiscombinuity)
I x=0 atx=-1 \,ﬂml b x=3
L. x=3 "

ay x=0

(A) I only (B) I and II only (C) I and III only (D) III only (E) L, I, and IIT

C—\/ 21. On the interval [0,27), for which of the following x-values is the function f'(x)= tanx not
differentiable?
V4 3z
(A) all real numbers (B) x= 7 C) x= > D) x=rx (E) x=0

j—_-]-.,m)( has yertical

dgjmf‘h)"‘is “+ oo‘d.‘VZ
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