Calculus Maximus WS 2.3: Riféntiation Rules

Name Date Period

Worksheet 2.3—Differentiation Rules
Show all work. No Calculator unless stated othsewi

Short Answer

For 1-3, using correct notation (always), find tiegivatives of the following functions. Simplifyady and
often!! Be sure to consider rewriting each ternthie correct form first.

4x + 2\/;

1 f(x)=-2x-x*+4x-7 2.9(x) ==-3sinx+ T 3. y=4x3(3- )’
X

X |~

For 4-6, using correct notation (never not alwagsgluate each of the following with respect to the

indicated variable. Simplify early and often!! Bere to consider rewriting each term in the cdrfean
first.

dx|\ x? +1 dm

4. %[ﬁ— 64t - 4cog - 77| = 5.1{(Lj_l} = ed—{m} =
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Calculus Maximus WS 2.3: Riféntiation Rules

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

(a) find the equation of the tangent lineTaylor form, to the graph of at x=1.

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

(c) Using your equation from part (b), find théntercept of the normal line. Show the work tlestds
to your answer.

For 8-10, determine the point(s) (if any) at whibk graph of the following functions have horizdnta
tangent lines. Justify.
8. y=x+sinx, 0<x< 27 9.y =~/3x+ 2 cox x0O[ 0,2r) 10.f(x):£

X2
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Calculus Maximus WS 2.3: Riféntiation Rules

For 11 & 12, find the value dfsuch that the given line is tangent to the grapth@given function.

11. f(x)=x?-kx, line y=4x-9 12f (x) =kv/x,, line y =x+4

Questions 13-16 are True of False. If False, eglplain why, rewrite it to make it true, or prdeia
counterexample.

13. If f'(x)=g'(x), then f (x) = g(X). 14. 1Iff (x)=g(x)+C, then f'(x) =g'(x).
— dy _ 21 oy 1
15. Ify—#,then&—?ﬂz. 16. If(x)—F,thenf (x)—nxn_1
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Calculus Maximus WS 2.3: Riféntiation Rules

17. (Calculator permitted) A priceless Fabergeisgliopped from the top of a building that is 13éét
tall. The egg’s height in feet at tiieeconds is given bi(t) = -16t + 136.

(a) Find the average velocity, in ft/sec, of the egghminterval[l, 2] seconds. Show the work that
leads to your answer (always).

(b) Based on your answer in part (a), filthe blanks so that the following sentence verbadigcribes
the result found above.

“On the interval fromt = seconds to= seconds, the egg’s height is

(increasing/decreasing), on geehy feet per second.”

(c) Find the instantaneous velocity of the agg=2 seconds. Show the work that leads to your answer
(always).

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

“At t=2 , the egg’s height is (increasing/decreasing), by

64

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

(f) Find the velocity, in ft/sec, of the egg iahits the ground.
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Calculus Maximus WS 2.3: Riféntiation Rules

18.Find the values od and/orb (a # 0), if they exist, such thdtis differentiable for alk. As always,
show the work that leads to your answer.

T
COSX X < —
ax, x< 2 2

@) f(X)Z{X2+b,x>2 (H)(X): ax+b x>7_T
2

ax?, x<1

inx, x< C
(c)f(X):{S'nX X< e

ax, x>0

(do(x)={
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Calculus Maximus WS 2.3: Riféntiation Rules

Multiple Choice
19. The functiorf (x) =3V x~ +x -1 is differentiable for which values &P

(A) all real numbers (BxO[0,) (C)x0O(0,) (D) for allx# 0 (E)(~,0)

20. The functiorf (x) =|x+4 —?/? +i3 is differentiable for alk-values except
—_— X —
IXxX=-4
Il.x=0
l.x=3

(A) I only (B) I and Il only (C) Ired 111 Only (D) 1l only (E) I, lland 11

21. On the interv§0, 277), for which of the followingc-values is the functiorf (x) =tanx not

differentiable?
. x=0
Il. x=7m

[l. X=3—”

2
(A)lonly (B)llonly (C)lllonly (DJandllonly (E)Iandlllonly
(F)land lllonly  (G) I, Il, and Il (HNone of these
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