Ad. Math -SET PACKET
Chapter 15A — Derivatives

SET 1: Limits

1. Use the graph of y = f(x) to find each pair of values.

a. f(-2)and 1im f(x)= ~|

X—=-2
=

b. b. f(0)and lim f(x) = O
undeFing

c. ¢ lim f(x)-and f(3)=2
X—=3 "f

2. Evaluate each limit:

a. lim(-4x® — 3x + 6) = -l16
X2

b lins= "% O

X—=r X

3. Ewaluate each limit;:
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SET 2: Secant Lines

1. Using x* — 6x + 2, find each Average Rate of Change between each pair of constant points of the
function. (You may want to generate an x-y table to make the process go more quickly).

Constant Points A.R.C. work Average Rate of Change
Yz- (%2> 504
104 - (-%) 1z i
-2-(-118) 17
s z-6) 8 22
2-(-38) . 40
4t00 s . ot I N .
0~ = 10
7-¢1) 14
-3to-1 kol L PR
T7.625~1.378 hed
2.5t0-1.5 i B T
1.375 7.625 -1.s-(-2.%) !
~4.104
Ve8|, i B il
. 109 1.14] -1, 78 - (-2.%3) §5
-5.82
2.1t0-1.9 §.54I-5.857  |.202 & 41
5339 .54/ -1.9-C-2.1) '
£.285-S.685 _
-2.05 to—1.95 : o2 Z
S.48$ é.285 ~].9¢ "('Z.CSS ol
.059 ~$.939
20it-109 [STIFEN . R | 2
sam  gsq [TlM1-Ciey .02

2. Using graph paper, carefully graph the function and lightly graph the Secant Line associated with each
ARIC.

3. What does your graph tell you about Instantaneous Rate of Change and a possible Tangent Line?
@ X=-Z @ (-3, 6)
Tovhdeecns Rl cf (Ane = 6 e
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T 3: Polynomial Derivative “Tricks”

Use the Polynomial tricks to find f"(x) for each f{x).

1. frg=x1  £(x)= ¢
2. fg-13x Fixy: 52’
3. fix)=4 fx)=0

4. fr)=3x>+2 £x) = 6x

3 o
5. f(x)=ﬁ £y: X £60y: -)'-;;z

7 s G . 03
6. flg= =  F6x)= I £ e
X
f)=5x19+x°-22+1 £'x): Sox+8x¥ -dx
8. fr=x>-x*+x—x+1 £y Sx"-dx>e2x -|

9. flx)=12x-3 €)= 12

2

10. fix)= %——x—z-i-x £(x) = X-q——ZX-L-H( £ -

Find the slope of the line tangent to each function at x=2.

11 fk=w fioy> Tt (D)= 44=
12.f)=x -2 £&= | £2y= |
13. fr)=x*+2x -3  FlxN: 2x +2 £'2N= 6

1

= 3 P T P 1 VX Jx

14 )= x* G s 2R Ny R X
o= x F 1 2

-4,
x> = X

i R
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T 4: Average Rate of Change (The Basics)

For problems 1-3, let the position function of a moving particle be S(t)= t* —25.
Find thélaverage velocity'?‘i’am =3 to
i (3,-16)

FH/ sec .

1. =5
(5,0) m= 8 € fec.

2. t=4
(4,-9y m= 7 F fee.

3. =3.1

m= 4. Fh feec
(34, -I5.39)

For problems 4-9, let the position function of a moving particle be S(t)= 3t* — 2t +1.

4. Determine a formula for the average velocity (the average rate of change).

£(x + AX) - £(x)

- Y2-Y, . AY
AX X=X DX

[é2+3ae—2)

5. Use this formula to find the average velocity on the interval [0,2] which means 0 <x<2.

©,\
(7,9)
b = 8 s Y e,
-0

6. Determine a formula for the instantaneous velocity, also known as £ ) .
etparsigm ity lim gL+38€-2:[¢£-2]
A0 -

7. Use this formula to find the instantaneous velocity at =0.

£'eo) * ~2 Hlfoec.

8. Determine a formula for the instantaneous acceleration, also know as £ ”(t\

F'a8 =6
9. Use this formula to find the instantaneous acceleration at =0.

£0)= 6 4. /fsec.
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“T 5: Velocity and Acceleration

For each position function, find v(t) and a(t).

£tx) £"(x)
Position Function Velocity Function | Acceleration Function
D) | S@= 2t +5t-12 ,
) () + 5(4): HE +5S S’Zé) <
2) | S@t)= 4t+3
se):-4 s@w:=0

3) | 8= 4-2r-1"
SYCAE -2 -2¢ S"(f) =R

i _ 2

) | S@)= (2t+3) S@:3EHIT gy =8
=YLt 12e +9
5) | @)= (4-1)
= 16-8¢ +4°

6) | S(t)= 64t-16t*

sff) = —B+2¢ s L

S@) - 4-32 ¢ g% ~4aL

7) | S@)= 2t> —18t* + 48t -6
SCey= 4E*-34¢ +48 | s fe) = 12¢ -3¢

8) | 8a)= 2t 9% +12
5y : {¢T-18¢ s 12¢ -18

Use the following information for problems 9 - 11.

If a ball is thrown vertically upward with a velocity of 32 feet per second, the ball’s height after t seconds is
given by S(t)= 32t —16¢". S = -lédrezze

9. What time ¢ does the ball reach its maximum height?

S(e) : -3Léve
o= -52e v [ second
e/
10. What is the maximum height? Sc¢1) = —16C0)* #32(1)
=6
6 £+,
.. At what time does the ball hit the ground? @ = -l6¢ 2432¢&
2 Seconds s -lbE (64"2_3
NEXT PAGE TOO!
&=0 Z-2:0

(&2
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"T 5 (continued)

Use the following information for problems 12 —19..

If a ball is thrown vertically upward with an initial velocity of 128 feet per second, the ball’s height after ¢
seconds is given by S(z)= 128t — 161

12.  What is the velocity function?
S - 128 -32¢

13.  What is the velocity when t=
a. 2seconds S'(2): 69 FHfsec.
b. 4seconds s'(4): O Ff fec.

c. 6seconds s'(6): ~¢4 Fh Isec.

14. At what time is the velocity...

47?
a. 48 feet per second? 1R 260 125 -32¢ =48 Z €= 2.5 sec i
b. 16 feet per second? 12%-32¢ =16
c. -48 feet per second? 128-32¢ = -48 } Z: S5.S sec !

15.  When is the velocity zero?

16. What is the height of the ball when the velocity is zero?

ety

posi hm A=t/

S(4)= 128¢a) -16¢0)* = [25¢ 1.]

17. Is this the maximum height?
Yes

18.  'When does the ball hit the ground?
1 S&u\&.j

7. What is its velocity at that time?

S'(8) ~ 128 ~32(%) * M
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T 6: Writing Tangent Lines

Determine the equation of the line tangent to the given function f(x) at the point of tangency for the given x

value. Leave your equation in point-slope form!

4 fx)= x —x atx=-1.

1. fix)= %xz +2x atx=3.
£y = G-

Wi 2
{'6) - xe2 £ = 2GY+26) Fonr 3|
£z 5 = 10-5 £EN: T =0 7
m=S (3, 160.5Y) i BT (_.;’ 0\
y = 2(x+ l)

[\j -10.5= S (x.ﬂ]

i f(x)zi2 at x=3.

2 fix)= lx2+2x at x=1. .
2 X
£ixy=x" = (32
£y . xv2 £O): LN 20y ) £(3)= (3)
£ ) = 24 &
£'(y= 3 f1y:=2-5 e 5
3 (1,2.5Y £y 6 %
mz=6

E_)*lﬁ;:S(xﬂ
/\;\-‘i': 6(x-_ﬂ
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T 7: Product Rule

Function Derivative
gt eX
Inx <
sin x Ces X
COS X = Sin X

Use the product rule to find the derivative of the function described by the given equation. Write the answer in a
simplified form.

1. f(X) = X(x_3 ,xz =+ 10) 4. f(x): (xz ~x4)ex
L6y 1(-xtho) + X (3e*-26) £ > (2x 13Ny + (- x)(e)
£ - x5 x%log + 3x% ~2¢ T £(x) = e“(-xq ~x3 ex* 42x)

L0x) = & (-x°-dx™+x +2)
£ : Ux3-3x%+%m 10 a e (

2. Jf= (& +x)x-3) 5. fo= (Inx)(e* —7x)

F6Y = (24 Y(x-3) + (x 2 x) (1) £6) = 3 (*-%) + In x (e*-7)

‘rr(,;) :(Z,(?_SX-S) + (thc\ -f'(x) 5 Si::’_’_‘_ * _— (ex-7\
X

f’ég)'—’ Sx*-~Y%x -3
£'(x) - _5:‘-7 r €lnx —Tlax

3.  fix)= (cosx)(x’ —7x)
f’(x} 2 =%iAX (X"-‘b{\ + Cesy X (2.)( ‘7\

£Ux)~ =Xshx + BSwx + 2kcs x ~Temx
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T 8: Quotient Rule

Use the quotient rule to find the derivative of each of the function listed below.

4 2 .
L =2 3. f)- ;
; (3x‘\(‘l') - (4x v (6x) V- ()
£ = ik iy (2N (e
(le\l ‘r (J(\ = (?_x)l
. J2x? - 24xt -iza ;. Exe® - 2™
A LYy >
_ laxTonea o lEx(Xen) _ 2e*(x-1) [ eX(x-1)
. ax" Fve . 2x%
2. == _ X —-2x
1= 424 & @
£y - 8Ny - (D(2x vD) Fogy o ()21 - G2(e)
(x*+ix % i (=)
. X4k ) —2xF-2x - erg—-ze"_ ¥ i Zue™
(X"' +Zx+l\"“ ez"
. = (XN (-1 )
. k. : . Yxe —-29" xte*
(x*+2x+y" ey i

g "(7‘2-'3'_ , B -((;:?3 _ e (4x -2~ x'—) l"‘xl*“f‘ ’
((x+y) Y,

5. Find the slope of the line tangent to the function at the given point: f{x)= —— at %=
x=

:() . (x- |\(,¢\ (f-ﬂ)(}(l\

(X—[\L ‘p-(3\ » .3..-3:-'.- A3 . l"'_;; -Is3
" %3} +) o
= -&x—-—/«x
)C"-Za(-l-l “ —. lo7qq

6.  Find the coordinates of the points on the graph of f{x) at which /'(x)=0: f(x)— ol :
% b
piey= YO - xCen) —xH Lo
Crexyt x 94222
l#x% -2 T
= 2
'4‘_2 7.',! ‘x '."
. ‘ (’J ,5) (“I; '-S)l
s x=21

!

xTE2c e

- © Gais O
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T 9: Product AND Quotient Rule

Caution: The functions below involve using the product rule along with the quotient rule.

X

xe

1. flx)=

x+1
£y - (X)) + € - (x&Y()
(x+(\*
(x+1y(xe* + ) — xe*
Cxs™
e i oxe st —xet X' xeXre* | [eX(xPrarl
€TINS i X2+ ’ [ (Xx+NT
3 e ezinxx
£(x) = E—X\( (g)(;‘(.) + fd?*((")) = (E" ,Ax\(—IB
(2~\*
- (2")(\(%:54 lax e“) + eX [\ x
(2-)*"
1 "Z"Ef-‘ Zlnxe‘-*xg—- ®laxe* + tlnr
Xt —4dx +Y
5 e"(.g +3lnx-l—‘;il:\ﬂ
= L
(2-x)*
-1
3.f09= "
PEsa (e N1\ - (CX—BE_xe’H ey
(xeX)
x el |
o N = (X%e* + xe* ~xe*~eX) - Sl
(xe¥\T x%(ex)*
s Xe¥ — (x%ex —ex) & —xttxt)

(xer)" xer |

- X&' - x¥eX reX

(xexy*

-
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“T 10: Chain Rule

Use the chain rule to find the derivative of each function.

1. )= 1Y
Uz X2+

Fly: su

Fiiey: 2x(5u) = lox (x*+1)?

2. f{x)= cos(4x)
W= YL
Fltny: -s'a (W)

FiGey = H (=50 (ux))

= =Heh (1
3. fix)=e™
u=Sx
Flad = e*

P = Sle™)

= 5"

1

4 f)= (" -x)?

LN S XS-K

P’(u\ = _Z{_ut"a_;

) Y

| W

2u* T 2a

£lx) = éx"' I)((x’ -x)" 3

z'_u-X)

(3x21) (xLxY
2(x*-x)

5. f= Gt 2
e MVEL

£uy: -3

£tx) - (‘1’)(3 +2) (‘ 3(:(‘“2:8\

~1x3-¢
(x"‘*Zx\H

BONUS:  fx)= In(sin(3x +7))

DY I
2 cos (33(47)
PR bty s:a (3x+7)



