Lesson 1

HWp.113-114 #5-12,31, 33,41, 43,45,47, 49,58, 63, 67

Power rule-Tangent line equation
hgp://study.com/academy/lesson/poWer—nlle-for-derivatives-examp' les-lesson-quiz.html

Using the limit definition- we found derivatives now the short cﬁt
Power rule f(x)=a"
f! (x) = nat™
Sum and Difference Rules for Derivatives
dy/dx] f (x)xg(x)] =f" (x)xg’ (x)

Constant Multiple Rule
dyldx[c - f)]=c f' &)

Use the power rule to find the derivative- REWRITE when necessary

F(x)= x* F(x)=5% G(x)= %
1 5 4x*
F(x) =? F(x) = = F(x) = K
69 - I O
(x)=2x f(x)—zﬁ 9

X
F(x) = x3-4x+5 Gx)="75 T 3x° - 2x F(x) =



AP Calculus AB
Graphing Calculator Worksheet
Finding derivatives on the Graphing Calculator! MATH #8 OR 2ND CALC #6

In 1-3, Use a graphing calculator to find the value of the derivative of each of the
following at the given point.

1. f(x) = 3Inx at the point (1,0)

2. f(x)=In(1+sin’x) at the point (%, mg)

3. f(x)=xe™ at (1,-‘1;)

In 4-6; Use your graphing Calculator to find the derivative and then write the
equation of the tangent line at the given x value.

4. y=4cosx-xwhenx=0.

+4 when x=1.

1
5 y=
Y V2x+2

6. y=3* whenx=3.



Name AP Calculus AB 3.3 Worksheet

eme : SHOW ALL WORK!

d,. d . d 2
—(sinx)= — =- —(tanx) =sec
dx(s x)=cosx dx(cosx) sinx dx( ) X

2n-1 )=

fgy=rrgre-f [i) &SI 8

g g
Find the derivative of each:
1. f(x) = sinx +x2 2. f(x) = ex (cosx)
3. fi (x)=—e:—-*-:13 4. G(x) = (Inx)(tanx)
x—
5. f() =%+ tanx 6. y = (Inx)(e9)
x .
7. h(x) = (3x2+2x+1)cosx 8.h(x) = (x2 + eX)tanx
9. f(x) = (x2 + ex)(cosx + Inx) 10. f(x)= sinx
Inx



1 4

11.y=x5+5x4-10x-7 _ 12,y=§+_\/_;.
15. h(x)=3/27x 16. y= xz;"’"_‘l”’z
17. y= x—z%—z— 18. f(x)=2x(/x +3)

19. Find the slope of the curve y = x2 - 4x at the points where it crosses the x-axis.

20. A population of 5,000 bacteria is introduced into a culture and grows according

4¢
to the equation P(¢ =500(1+
9 @) 50+12

], where tis hours. Find the rate at which the

population is growing when t = 2.



To live a creative life, we must lose our fear of being wrong.

~Anonymous
AP Calculus AB

1. Solve for a and b in order for g (¥) to be both continuous and differentiable at x = 0.

Section 3.3 DAY 3

ax+b ;x>0

g(x):{l—:c+x2 ;x<0

x*+2 ;x <1

() =[a(x—-‘;)+b x>1

3. Fora—d, find £'(2) given the following information:

7. An equation of the line tangent to the graph of y = 3

A) 13x-y=8

a) f(x)=2g(x)+h(x)

b) f(x)=4—h(x)

©) J(x)=g(x)h(x)

d f(x)

(x)

g(x)
h

B) 13x+y=18

g(2)=3
h(2) =-1

2x+

x—2

C) x—-13y=64

g'(2)=-2
#(2)=14

3 gt the point (1, 5) is

D) x+13y=66

2. Solve for @ and b in order for f(x) to be both continuous and differentiable at x = 1.

E) 2x+3y=13

8. When x = 8, the rate at which Yx is increasing is } times the rate at which x is increasing. What is the value of k?

A) 3,

B) 4

)6

D) 8

E) 12



To live a creative life, we must lose our fear of being wrong.
~Anonymous

9. Let f(x)=+/x. Ifthe rate of change of fat x = c is twice its rate of change at x = 1, then ¢ =

A) L B)1 C) 4 D) 4 E) 2

'y

10. What is the instantaneous rate of change at x = 2 of the function fgiven by f(x)=

A) 2 B) 1 c L D) 2 E)6

2

11. Which of the following is an equation of the tangent line to f (x)=x" +2x* at the point where f'(x)=1?

A) y=8x-5 B) y=x+7 C) y=x+.763 D) y=x—-.122 E) y=x-2.146

12. At what point on the graph of y =1x" is the tangent line parallel to the line 2x — 4y =3?

A (13) B (14) 0 (- D) (14) B (22)



-y

AP Calculus AB Review Sheet for Chapter 3 test
1. A spring is bobbing up and down so that its position gt any time £> 0 is given by s(r)=—4sint.

g) What is the initlal position of the spring?

b) Which way is the particle moving to start? Justify your respouse.

¢) At{=3&, isthe spring moving up or down? Justify your response.
d) Ismemgspwdingupurslowingdownatt=i}? Justify your response.

2y

2. lf.y=secx,ﬁnd gl

3. If x(¢)=£* —8¢+12 is a position of a particle moving along the x axis at time #, fhen

a) Finti the average velocity for the first 2-4 seconds. e) When does the object change direction?
b) Find the velocity at ¢ = 4 seconds. f) When does the object slow down?
¢) When is the object stopped? g) When is the object moving left?

d) When is the acceleration of the object 0?

4 “msin(x-l-h)—-sinx -
) h

A) 0 B1 C) sinx D) cosx E) nonexistent

5. Anequationofﬂmlinemgmttoﬂwgmpbo{y-x+eosxatthepaim(0, 1)is
A) y=2x+1 B) y=x+1 C) y=x D) y=x-1 BE) y=0

&
. Ify=tanx~cotx, then ===
6. .Ify x x, then

A) secxesex B) secx—cscx C) secx+cscx D) sec’ x~csc’ x E) sec’ x#esc’ x

7. A bug begins to crawl up a vertical wire and it’s velocity at time t is given in the graph below.
Find:

a) When does the particle change direction? e

b) When is the particle moving down? 3

c) Is the particle speeding up or slowing down att=6.5? 2 N




2
8. [Calculator} A particle moves along a line so that at time?, 0 <¢ < 7, its position is given by s(t)=-4eos!-—£2-+10.
What is the velocity of the particle when its acceleration is zero?

A) -5.19 B) 0.74 012 D) 2.55 E) 8.13

9.1f f(x)= EESE then find f'(2).

10. [Calculator]. Find the equation of the tangent line to the graph of f(x) = (4-sinx)2 at x= 0.

secx— sec(f-)
11. Find limx———,—;——“—. This is a non-calculator question!! THINK!

L el X ——

4

12.Find y’ ify = 4ex + 10lnx - cscx + %/;2-...%.,.4,5_100
PO

13. Given the data in the table find the following: (remember: v(t)=s'(t))

t i 2 3 4 5 6 7
S(8) 45 56 78 90 35 30 25
a) v(3) b) v(4.5) c) Find the average velocity on the interval [0,5).
14.
X f(x) g(x) f(x) g(x)
-1 0 -1 2 1

Given the functions fand g and their derivatives at x = -1 find h'(-1).

) h(x){% b A(x)= F(x)g(x) ¢) h(x)=37(x)-4g(x)

Also do in the book: page 149; 61




-

Name, / (g (’(/ AP Calculus AB 3.3 Worksheet

Remember: SHOW ALL WORK!

d, . d . d 2
= (sinx)=cosx —(cosx)=-sinx —(tanx)=sec*x
a'x( ) dx( ) dx( )

d 1 d, .
Z-x—(lnx)—; zx—(e )—e

(f'g)’=f’.g+g"f (_f_)=g.f'—2f.gl
8 4

" Find the derivative of each:

1. f(x) = sinx +x2 2.f(x) =ex (cosx)
FUx)= COSX+AX Fx)= (e7)cosx + e (eosy)’
: F1r) = eXcosX —E7sin¥
b))
3. f)=5s £ = ) 4. G(x) = (Inx) (tanx)

. _e, # Pnx-ste’x
. xe-zelaxe*-ax &1x)= 5 1%

(2*-3)*

Cosx

5 f(x)= +tanx 6. y = (Inx)(ex)
X
X (-§In¥) = Cax X~ e Lo+ Inx €
MX)‘(LL*“‘{h%éwg 2 X5 Inx
= (DZSINXTLEEY, cop 2y
7. h(x) = (3x2+2x+1)cosx A 8. h(x) = (x2 + eX)tanx

W)= (6x12)cosX + (Gx%ax )shx) hlx) = (Mﬂf’?mx (e
| (6x+2)cosx = (3x542X+)$MX

Dox(bosx)-Siry
9. f(x) = (x2 + e%)(cosx + Inx) 10. f(x )_ﬂi (x-
> )

Ax +0) feasx ) ¥ (K ¥ )nx+
)= (4% 107 fcasx g v (Ko *) (X A ﬂnxcosx o




J—

%
- 2
1 4 _ + 4 X
1l.y=x5+5x%- -7 12. y=— =

11.y=x5+5 10x y 2x2+7: 2

_ 2
2/- SKTr20x7 =)0 )

2x+
Zg h)= (2x+5)[a) (2x¥2)(2)
(ax+3)
/b 4Lt _ =%
O==rzxa? = (@r3)*
15. h(x) =327 = 3)(‘/3 16. y= ¥ +3x+2

, - /. x_)(2x+5) — (X332 (2%
ply= ax B Y C !@2//)

Y3
X = —3X>Ax=3
2- (X -’DL 1f /23
17, y= X 43542 = —X— é_,, + T2 18 f)=2x(Wx+3) = AX 3(>< +3)
x* X+ X X % 13
_ 3, & = AXTE+6X
= |t =+ 2
X ~ 10 ~/4 %
T ;+3x’+o?7< P(x)‘ X +oe)<
/: - -z :: :.-'—3- - i
19. Fmd the slope of the curvey = x2 - € points where it crosses thex ax1s

savj XY X CrocseS+Hhe F-axsS when X=0 and X=4

yract |20 E) g et

20. A population of 5,000 bacteria is introduced into a culture’and grows accordmg
4t /
th tion P(z)=500|1 where tis hours. Find the rate at which th
to the equation P(2) (+50+t) ours. Fin ate at which the /\[@gc/ /9(2/

DOD
population is growing when t = 2. Y )= £o0 +—§—()—§€f—: -
(5U+(:2) (2000) - 2000E(2¢8) I

IN= 0t iy 2 prlay (50000 40D )y s¢
| (54)* pocent.

(?
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| 21+ Z
@(9)4 (f—)(z-) @ QQ’ZJM + (DY) G- zhs s 4P7P
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To live a creative life, we must lose our fear of being wrong

~Anonymous Al k=
Crd=d X TP e e
=z 24x Ve
-] 25001 = f
.S;/(C) =2 = . =
S0 z{c \Zr
9. Let () Jx. If the rate of change of fat x = c is twice its rate of change atx = 1, thenc = I
7/ a) B) 1 C) 24*
/ ) 1 ) 4 1 !
(0 ¢ D) % ) = 2{<
A V2
= A
Al =)
g%ﬂ) 22 .
10. What is the instantaneous rate of change at x = 2 of the function Jgivenby f (x): o ? =
O
A) -2 B) & 0 ¢ /\ E) 6
2 ) 2
S = 2x (1) — | (x*2) - _?L:__Z_é“'?z_ $/2)= 2 -2(dx2 | 2 )
N —
15T (x=1) (z-1)* /

1. Which of the following is an equation of the tangent lineto f'(x)=x* +2x* at the point where S'(x

"'{_,5 Icpe,

A) y=8x-5 B) y=x+7 C) y=x+.763 y=x—.122 E) y=x- 21467 . IIS2-= 1 (X ;1—2"/
$16D= 4x 2.4% = |

y34+ <y — =O < b .3ﬂ4/9hlf;j cale . T solve

A e L 230CF
12. At what point on the graph of y = {x* is the tangent line parallel to the line 7% — 4y=37

. Sra3er) =, IIS2.
N G 0 (-4 / D) (14 B (22) -
=S >,'-_,\ ()% =X |
Z




KEY-

AP Calculus AB Review Sheet for Chapter 3 test
1. A spring is bobbing up and down so that its position at eny time £> 0 is given by s(r)=—4sint.

a) Whatis the initial position of thespring? < (0 = o

¥) Which way is the particle moving to start? Justify your response. v()= ~4CoST
Down since v(H<O
©) Atg= 3z, is the spring moving up or down? Justify your response. o - TVLT 31: — 2n

gy SINK v (57/4) >0 2

d) Is the spring speeding up or slowing down at t= &7 Justify your response. G (_1_> - L/“S{Y)'}C
v(sry )=+ ron N D Jowing dav
£y ) a /&U Smcqjﬁ“f’

2, If y=secx, find —5 . Ve
& ' ot oltie
Crans

: : A » &
%: SKGX'!LW’”( ﬁij:%)ﬂ-&mz)( + 50X o
X o x*

3 If x(¢)=1¢ —-8¢+12 isa position of particle moving along the x axis at time ¢, then

\/(-}') 50?11;“ % 8) Find‘ t{m average velocity‘fcr the first 3 seco/nds.-"'S:m/S.' ¢) When does ﬁxe object change direction? z_‘:"—‘-ﬁl,

b) Find the velocity at £=4 seconds. © ™ S f) When does the object slow down?
a() = A ¢) When s the object stopped? = Fs 2) When is the object movingleftt > O< £ < 1
d) When is the acceleration of the object 07 p/p ver” o<t <4 vl €ali)
”"ﬁ? ve+) SInU vV (#)<€0 DL Car

'_’—’—-_-'—'__——_—F-‘/' .
‘__ﬁ a(*lz lih%sin(x+:)-sinx= dg[’mj Fa/ +he deriv O Loy whas ks Aoy

40 B) 1 C) sinx E) nonexistent

‘j/: j-Sthx M= | =Sin(=,

5. An equation of the Jine tangent to the graph of y = x + cos x at the point (0, 1) is

A) y=2x+1 @x+l C) y=x D) y=x-1 E) y=0 “"/ = (/X'O:i

- =X+
6. Ify=tan x - cot x, then %= gejiz‘,)( + 45 CA% ﬂ /

A) secxcscx B) secx—cscx C) secx+¢sCx D) sec’ x~csc’ x

7. A bug begins to crawl up a vertical wire and it’s velocity at time t is given in the graph below.
Find:

a) When does the particle change direction? Z=C vo
b) When is the particle moving down? [, L 4L8 3
c) Is the particle speeding up or slowing down att=6.57 24— 5

Sp&d(/'\ VP ik za(t) have ‘
j ﬂ\{ﬂg\é%/jﬂ,/ I




J(--—/—- [ -

¥ V()= 4s1Ne 75
alr)= HCost —|

' 2
8. [Calculator) Arparticle moves along a line so that at timsition is given by s(¢)=—4cost —%—HO . 4&) é / -
What is the velocity of the particle when its acceleration is zero? £ S
1 ’i /i(;;,-, o ﬁ .z
A) -5.19 B) 0.74 C) 1.32 D) 2.55 E) 8.13

LAL:
9. Iff(x)n;a%,thenﬁnd 7). ( ) TR S5 )
ertl T dane) X seX _ anx —xsee L [C 52,

n
— Ffant x +an< X
10. [Calculator]. Find the equation of the tangent line to the graph of f(x) = (4-sinx)2atx=0. .
o Ban L) T MATE S
USe CALCT O TG n £ 7o) MATT

secx-— sec(—)

11. Find lim—————2—, This is a non-calculator question!! THINK!

a7 They wan—% He devivate of Y752
@ o x=7/4 | jfr%@XJﬂ,ﬂ/
() =see 74 +ar 7% (i

12.Find y’ if y = 4ex + 10lnx - cscx + 3/;2_+—82-+4x—100

ey
= Yot r 2 cscxeatn 4 2 L Uy ek
X j
13. Given the data in the table find the following: (remember: v(t)=s'(t))
t 1 2 3 4 5 6 7
S(t) 45 56 78 90 35 30 25
a) v(3) b) v{4.5) c) Find the average velocity on the interval [0,5]. _E{E}_:ELJ
= 670 5é - -
0562 LD )0 ZEPLSD) -
D 5{(4s) = 35 —uS _/ .
14. 5 -
X f(x) g(x) f(x) g(x)
-1 0 -1 2 1
Given the functions fand g and their derivatives at x = -1 find h'(-1). 3 ta 7 ) e /"<
l\[’i) 2074~ jl NG

2) h(x)—ﬁi‘—; b) h(x)= F(x)g() ) c) h(x) =31 (x) - 4g(x)
A / 7 - N ) = - e
Also do in the b%)k ;;a£334976[1 ﬁ)ﬁ( ’)+T( /)j (/) (&)(’1) D(,} @
/ SR .
6y W)= 4 F )~ - q(/) _ ()~ (0)#@ |
jl(l) /;> . \..,-/




