Group Work 1, Section 3.1
Doing a Lot with a Little

. . d . .
Section 3.1 introduces the Power Rule: -CE:C" = nz™"1, where n is any real number. The good news is that

this rule, combined with the Constant Multiple and Sum Rules, allows us to take the derivative of even the

most formidable polynomial with ease! To demonstrate this power, try Problem 1:

1. A formidable polynomial: )
f(z)= 20 + %wg + %xs — 57 —0.332% + 72’ — v2z* — 42

1 6
fl=)= \oﬁa'-t 7% +‘f7(7—3§>< —-zxg.(. Srrx*_,,(,\ri X3+o,

Its derivative:

The ability to differentiate polynomials is only one of the things we’ve gained by establishing the Power Rule.
Using some basic definitions, and a touch of algebra, there are all kinds of f‘mctions that can be differentiated

using the Power Rule. }\ W=XF-d42x
2. All kinds of functions: .
SR . . 1 1 _2® =3z +2 e e
@ flx)=Yz+ V2 9(@) =53~ 75 h(z)=—7r" 3 jl@)=e -z
| Their derivatives: 22 : L =3 2
—p(x)s{?_\.ﬁ’{ f’(x)=—lgx1.= A h'(x)=q—,_-)( -1x =1 K - —l———
3 t x-s/'\.,
2 ~4 0 e~ €—|
JouzX = X% J@ =3 +5 x ¥ i@=0-£X = —€¥X
~ -~ =3 3
= - A+ ——
Xt gk

Unfortunately, there are some deceptive functions that look like they should be straightforward applications
of the Power and Constant Multiple Rules, but actually require a little thought.

3. Some deceptive functions: § T
f(z)= (21:)4 =¥%X g(z) = (x3)5 =X
Their derivatives:
!
F@ = 4/2X) %2 d@=1sx't

= ttp(g 5%)“"— 3yt 215’
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Doing a Lot with a Little -

The process you used to take the derivative of the functions in Problem 3 can be generalized. In the first case,
f(z) = (2z)*, we had a function that was of the form (kz)", where k and n were constants (k = 2 and

n = 4). In the second case, g (z) = (:1:3)5, we had a function of the form (z*)". Now we are going to find a
pattern, similar to the Power Rule, that will allow us to find the derivatives of these functions as well.

4. Show that your answers to Problem 3 can also be written in this form:

f'(z) =4(2z)3 -2 gd(x)=5 (11:3‘)4 - 322

And now it is time to generalize the Power Rule. Consider the two general functions, and try to find expres-
sions for the derivatives similar in form to those given in Problem 4. You may assume that n is an integer.

5. Two general functions:

f (=) = (k=) 9(@) = (zM)"

f(z) = ﬂ(K?C)n'I-K
/@ = (kK" !
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Their derivatives:
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Group Work 1, Section 3.2
Back and Forth (Form A)

(Compute the following derivatives. Write your answers at the bottom of this sheet, where indicated. When

finished, fold the top of the page backward along the dotted line and hand to your partner.
DO NOT SIMPLIFY.

1. f(z) =5z% + 322 -4

{ : z.\_. : -3
~—.li 1‘_' . / t‘ | %' —L'L =
29@=2/a-4F = 2X -4 X = Fo=X -4y -x_X

/
Lh@ =2 h(x)=@r) e’ &+ @R é*)( v et e

4.j(x)=i:_4£i'_§ joo $3 Vs Q('X "D(é“’l) éé( 4’('\’3)

ec+1 2 31 (@ )
-1 | :
5k() =+42 = B)Q-M—Z K(’K) 3747_' ___,\,o)(.i— —|
SR

j' (z) = Cex " )q.
* -1
K (z) s r X =
Xt
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Group Work 1, Section 3.2 “ )
Back and Forth (Form B) < ‘\

Compute the following derivatives. Write your answers at the bottom of this sheet, where indicated. When
finished, fold the top of the page backward along the dotted line and hand to your partner.
DO NOT SIMPLIFY.

2 [

Lf(x)=-203 4822 g > Fl(x):.— -6 X +WX
1
(k)

/] el X )( q
o= L[ 1% e nx

\/

_ ze® + 622 - 3

2. g(z)

£ 3 80 o ; £
3. h(z) = (2% + 2% + 22) (522 — 2% + 8z) = CB +2 x,&b&s 1]:_11_-(-;\ —+ Qo )(?3)(3—\.‘6 ) ()(3«_ x"_"_ 7_@
; . L
4.j(m)=% _—_:)JC)():& Xt

5. k (z) = V1T — 22¢°

. ]
g (z)= SDC-{—Xe 412X

3 9
= BXr2x +2)(sx zxﬂzx)+ (ox - 82k 5) (X %X +2X)

-l s X X
X g ol ow X e e
@)= € K 7 4+ -(7_)( ¢ = % 2k
X X |

Fiz)= 0- 21€ ==&
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Group Work 2, Section 3.2
Sparse Data

Assume that f (<) and g () are differentiable functions about which we know very little. In fact, assume that
all we know about these functions is the following table of data:

Lz [f@][F@)[e@][d@)
2 3 1| -5 8
-1 -9 7 4 1
off 5 9 9 | -3
1| 3| =3 | -2 6
2| -5 3 8 | 2

This isn’t a lot of information. For example, we can’t compute f’ (3) with any degree of accuracy. But we are
still able to figure some things out, using the rules of differentiation.

1. Let h(z) = e* f (z). What is &’ (0)?

/
L\/CX); QX- pD‘) -\—é<‘ £ )

L‘,Cds GO.F(Q__,_ 60 FQQ:?—-{—@

2, Letj (z) = —4f (z) g (z). Whatis 5/ (1)?

O T 4803 004 —¢ £

=4 L) 2) + -4(3)E)

3. Letk (z )_:z:f(()) What is k' (—2)?

s/ / /
4 = - ( - F(/) (U-
JCD= —4f)30) + -4 19 gk éj'4g |

- K'(x) ’[' Fex) 4 x € cxz:(jcx) 3ch X f(x)

-

kK'(-2) = _fFey-2 '?'cujﬁf—z) 9(—1) (- F(—Z) EB Z(!)](—sj»«z(e)(z)
(3cvT* )"
4. Let!l(z) = z3g (z). If I (2) = —48, what is ¢’ (2)? - _4’3_
7 / ka

Z/(X): 3X 3()()4—)({‘) (x)
/,’ ()= 3CS" 9 + F 9’
-5 = {2(8) +3(3¢)

G-
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Sparse Data

5. Letm (z) = f(i)y What is m’ (—1)?
" o) KD fec) 3xtC)
G | )}O(z)]'z,
R N e BTl &
HEYED LRI N | o
| — 2w

—
—

0
6. Let n (z) = z2f (z) g (z). What is n’ (1)?

/
n’x= ax [feage] + x* [F "oyt £60g (x}]

W)= 2a) [Fgw] ¢ af [ Fogw+ t Jo]

oLl + [0 RG]
_g.¢ 4 [e+ied

148

— ;
e
—
——————TTAT

LN {



P2

RN

Group Work 1, Section 3.3
Follow That Particle!

A particle moves according to the position function f@ = %ts — 12 — 4t, where t is measured in seconds
and f in feet.

Answer the following questions. You can visualize this motion and verify many of your answers using graph- :
ing technology. However, do not look at the graph until you have attempted all of the problems by hand.

1. What is the position of the particleatt = 1,t = 3,t = 5, t = 6?
t=1 t=7 t=S 't;G
2 . - -y 5 |
3:"4-—?‘ #’,'q' J‘ 33 _ #-’-’IL

2, Find the velocity of the particle at time ¢. What is the velocityatt = 1,t = 3, t = 4?

Vit) =T ot ¥

()= -5 /e = 1 Paa, ) (VCH)= 13- =4 547

3. When is the particle at rest‘7 When is the particle moving forward?

(U)o =y thnt _y.. 1= "liJ(—y 4G)E4) z+[50“
S e Becals REPRNY

4. Find the total distance traveled by the partlcle on the mterval? (0,2] and [2, 4].

P
-

— - -

toted dslame = ?, feot & 4 4o 3 At Dstamen. - {n,n-ig.]+ e

-0l
|2 ¥2-1qd|-
$304 Y- -nd4e e

5. Find the acceleration of the particle at time ¢.

alt)= ot -

6. Draw a rough graph of the particle’s position function.

7. When is the particle speeding up? Slowing down?

%ymbathf (g/)g@ﬁ‘w/té(\ ..

i Y-
7 _ ﬁ!w} ..J'W (1,3.24)

\\'4
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Group Work 4, Seetion 3.1
The Magnificent Six

i
vhe derivative of f () = sina was derived for vou in cluss. Trom this onc picce of information, it is possible
fo figure out formulas for the derivatives of the ather five triganemetric functions. Using the trigonometric

identities vou know, and the Product and Quotlent Rules, compule the following derivatives, ‘cmupl
answers as much as possible.

/l.}ﬁinrrr:l’: I--— gif- (:{I ) .__.- ‘QJ 1?{'5':35-1 -+ PD }j' ‘:ﬂ. Tj .4

ify vour

Ao W Kk 2 _“_____15“-
A et ,; sy n AL T X
e R S T
& t)é’hn.- —”f}“‘xil-" =y rﬂf?\
T C5(X ) _ (o5 x i PRI N
2)cosz) = Lo i - - L
A ‘j.ﬂ ‘iit_ ) L!‘“f ke
M TR : ! i b A el
aix (@l gy e B ey
Ly ;n- |.-‘-L—j -.'.II o " -,
R A - - ‘?X
! y 1 B . _
3. (tanz) = (Jﬁ'ﬂ * ) o ":»?EK'-G);'}{ —_ 'gl”){ St X s ( e 'ffff
fv.:_? ':{ J = =2 o 7 ‘F -

4, (secz) =

/{ j/ *ﬂ‘*f?{ . )M}{ )__ JnX — Seck Tan X

K[Tlv_r A

,s'rﬁ;-,gh_ﬂ ,m}f)'/ ny J—-(«ésﬁ;:{)(wiff B ,@km—“}_ e -ﬁj{

5. Irt E S :‘,- = o — s ? .H;' \}‘f_; }';-
{_ 3 InR Pl X St
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Group Work 5. Section 3.1
Using Our New Knowledge

The following is a graph of g (z) = tanx — 2sinx.

1. Compule ' (0}, &' (7). and g" (27) /. r T ! 7 - __{

"j'f(wc" o0 ??‘5 Z Lol X

{ 1= Sec — 2Coli; 1 ) 5 >
() - ( Jes 7 === 2

f"-r*ﬁ -

a’ - . e -
J () - ('._f-r-_ﬁja T = L= /
2. Find cquatiens of the lines tangent to this curve at z = 0, v = 7, and & — 25,

o)  Yoo= —1(-0) =(3= —K)
afs) -0 = LX) ,,;,1 3/# 3;7 i

— - .

(27) §-0 =) = [§=-Ixeam

—-_1-—-——-..-——

3. Graph the equations you found in Problem 2, and make surc they look as they should.

4, What happens when vou try to find the equation of the line tangent to this curve al 2 = 57 Explain your

answer. .

{'T) - mr i—/
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