1.1 - PRACTICE QUESTIONS

1. Find the first derivative of each function with respect to x:

a) y=3x2-5
br
dyy=-x*+6
—2x
1 2 2 3
——.8_Z2.64% 4_2
9) k(x) 4x 3x +5x 2

2
Zx"-x "+ 8x

2. Given y, find ﬂ:
dx

a) y=4x3-2x+6
1222

o) y=x*-n*

L

3. Solve:

a) if p=4¢>+2¢>-5 find Z

by y=8x-12

e) gx)=nx3+6x—3
37x% g

¢) f(x)=6x?—-3x+2
f2x —3

2ot ilx

h) y=6nd—8n%+24
0

1 2 1
b) y=§x5+§x3+5x2+1

xtr2x*+x

d) y=m3x3—3nx

2 3

A
129" +4q
14 I

2 s oz
b) if gt)=4F -3 +61 find g\t)= 124 -~ b6l *b

) if y=2x"=5x+3

find y'= J4x=5

) h(x) = 5a%x* + 6x? — 3m*
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/
4. If y=2x*-3x+7 find: j = 6).’1' 3

a) y'at x=-2 b) y at(l 5)

y'(2)= ¢(2)~3=21 y()=6(1)-3

c) f(0)and fY0)
f(o)= 2(0)-3(e)¥7 =7
Floy- 6l0)*-3=-23

5. Find y'with respect to x if:

a) y=ax’+bx’ +d b) y=ax*-ax’ +bx
3
Bax+ 2bx Yay = 22X+ b
c) y=4ax’ +kx’ -Cx+D d) y=Dx’+5M°x* -7
3
20ax ¥4 3Kk°-C 3Dyt (OMX
6. Find 2 if
dp
a) y=4p’-2p* +6 b) y=—5p“+6p—§
2 3
]2_/1> - LI'ID ’ZOP +6
c) y=4mp*+16p* —6¢ d) y=6a*+8a’-2p°
/me3+32]> _LFP

7. If y=6x°"-2x*+9x-3 find:

@)y = 3ox"~thx 49 b) y" = 201 ~4 ¢) y" = 360x°
d? 3 d3 _
o =202 x+9 o) 2= [20x ¥ N 2%=3b0x’

R

(efg%-h cfev:m-hvﬁ

........

9) (Zy) (Box %c%?) h) (d—zz)3=(220)f—3~4r’)3 i) %; O
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.M fx)=2x+6x-7 find:

a) fix) = bx +6 by fr(x) = [2x
(f@) = (2 +6x-7)" () = (6x%e)
2 . 2 _
e) (f') = ( 12}) £ ( f(3)‘(x))2 = ( V(Z) - |dy
9. Find & if

dx
a) y=Ax’-Bx*-C b) y=5Ax*-6Bx* -Cx

3AX - ZBX ISAX"—2Bx - C

¢) y=5A"%"-6B'x*-C°x

loA*x - 2B*x -C°
10. if y=2Dx"-3k"x+2

dy , & y 2,2 dy B
— = |y - s b)) — - ﬁ‘/x

a) — lobx " Fu 0 4
dy o~ 3 dy _ ,

) == = LA X d = = O

) dk 6 ) dz

12



11. Simplify each expression first, and then find y'.

a)y= (2’;?7)?33; 5) b) y=(2x—3) 2x~3 ) ) y= (4x)3( 4x )(‘/)c)
=7 3
6x ~10x13x -5 j,—gﬁxz—/;};a—(—‘? j:é%¢
Y= 6 -7x - 5 J': & -2 T ‘= )92’
j': 12x -7
AT -
d) y =32~ 6) e) y = (x)® - 3 fy=t2tt, (ﬁl’é’/
j: 1‘5_ éll y:_ %3}(3- 3T
, = -4
j': Sx ‘12 7"‘57/‘312‘ 37 ?7/ Ny

12. Rewrite each rational expression using exponents to remove quotients first,
and then find the first derivative.

- -3
@ y=3 5 9= 5x7 b y=-o > ~bx
. s i ST
j -={0x °F '}:5 9= 8x e :‘ET/’
<) y=%——37+§—7x d) y=4x3——27+7x'5—i_4
X X X X X
; . N ; Y
J‘A:Q)ci Rx +5x '~ j: %(3'2)(_2-}—71 o 3x
) - - - ) 5 -9 -~ 3
j:-gx5+,61 ooy t-7 Y =)ox -4y -35% —i2x
ov oF
y--8 6 b _2_7 Lo H 35 _ ny3
Y ;g+13 b j’/ ¢ ] 12X

#**BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE VERSION 7 #1—22, #48 — 55
https://moodle.sd79.be.ca/pluginfile.php/1871/mod_resource/content/5/AB%20Calculus%20Version%207.pdf
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1.2 - PRACTICE QUESTIONS
£e ‘4 - 'q

1. Use the Product Rule to find the first derivative.

a) y=03x+1)(2x-5)
= s

(Zxa)(2) + (3)(2x-5)
bx+2 rex -5

Siwﬁéﬂj—? j'= |23 ~12

) y=Q2x+1D(Ax*—4x+1)
(2ot )(x-4) +i2)(qx T dut 1)

by = %% +/8/>L~\:f S T -&x 2

o j': 24y * =% =2

2. Find D ot the given value of x.

dx
) y=Q+7x)(x-3) x=2

) q

b) y = 3x%(8x — 3)

(3> )(8) + (6x)(§x-3)

Q4™ +H8X ~ g x

or

3/: 72)8‘__)8/X

d) y = (3x3 — 2x2)(3x3 + 2x?)

(3 25 ) (T 3% 257)

-}*- hote ! DoN'T SmMPLIFY

B y=(0+2x)(1-2x); x =

23 - -y

1
2

20



T//éf
54

3. Use the Quotient Rule to find the first derivative.

x2

2x+1

a)y=

; ZZ(X-H‘)

%j' (2x+1)°

x% —4x
x+2

(x+2(21 ) - (ux ‘-r«(>

ay=

( g‘x”)(sx) (-37)(x?)
(g-x°)°

77 (s-x)*

4x2
D)y =1"6x

(=62 Y &) (-1g” Y 4"

T e

/ %x(%xgﬂ“\

1= e
x2-9
d)y=x2+9
2 ?+9)(zx) - (2x)(27-9)
- (x*+9)°
ov
- 36X
J (lz+57)2
4 — x?
Ny=—%;
(3x)-2x) = (3)4-x")
[ 30)?

21



4. Find %— at the given value of x.

x+1
D y=gz-1 *7°
d9 -y
arx
%3
c)y=8_x3, x=-1
de g




5. Use the Chain Rule to find the first derivative.

.-

a)y= (6962)5
5(6x? )(IZX)

ovr

= 601(612)4
) y=@*-3p+1)*
N 3
(5204 1) (2073)
or
o= (Br-)(p-2per)

% Don'T FORGET
THIS BRACKET

6x gj::_l’%T
e) y= m’ B:.
CRDRORRIERINCYCY
(7 +1Y?
=

D': é(xzﬂ)*—l}zxz(z Z+t)3

g) y=0@t"- 2t)4
£(3¢h20) " (1262)
o
;b
2(5{‘* z+,) *

v

by y=(- 3x4)5+6x - 7x
5(- 51”)( o) F 12 -7

(oY o

_jls ~é0x3(—3)¢9*+;2x -7

F s
d) y=(*-13@2x-1*

[x= 1) s{zx-1Y() 4 3(1) (2x) (2 1) *
e 8 (1) (23 -1} jf@x(xz_ ) (2 1)

) y=@xt+8)3

_’/L
£ (2" 3) (3x)

Woe ML He
v (2" ”g) J(z2x%¢)

A
h) y:\/5x+7 R ( 5)C+7) L

=
L (5x17) (5)

oV

.5
\‘j ) 2,(51+7)/”



6. Use the Chain Rule to find the first derivative. **Continued

-t_,
(i +2)"

b
k) y=(1+Va)° E‘w(l +L('/3)

6 ) (07
0(r'/
201+’
o(”;__'

m) y = (nx)’ +2m® x + 6mx
3(x) () 420 + 6

oV

i 5{%?)(}1+- 290 Jré)

6rx i
0)y= a7

(220 ) oo (o0

ey

n)y=2x3+x)*
4(21;+X)7’(éxz+ /)
oV

/ 2ty +4)( 2354 )

L rs
p) y =4x*(2x-5)3
f s

) 3(on -5 ) e)) + ()2 5)°

24



7. Find the first derivative of each expression below.
a) y = nx + (5mx)? b) y=(1—x+2x? —3x3)*

w4 3(smx)(57) 4(;-x+212,313)3(~w4x -ay?)
or Dv X
w1+ /5(5%71?’)2) (saxts -9 22'-20)
&) y = (@' + (16— 2)°7 s %"_‘—21)):
3
2{(2)"s (Y () 20X0C) 2 o v o - (e ®
T (x-2)2
(- (jj);;ﬁ%:f
()L —2)%
e) y=(@x—17* f)y=(xg”_—xn)2
¢
oy () )2 )
(x>7)
__,:Zfi—— ; or
(20-1)"* 7 (2-1) 627
- (x>T)
9 y=Via-20° h) y= (;z—;-})z
(-2 o) 2 (2027
2z, (xi)ex) = (20 [a 1)
Y i) _—‘TXL"_/) z

25



8. Use the CHAIN RULE to find % at the indicated value x:

a) y=2u?+5 u = 3x

=35
5

b) y—u—+2 u=3x-—2
T3

¢) y=vu?+3 u=2x%-1
- Z

d) y=2u? u=3v
':’_Z

e) y=4u®—3u? u=2v?+4v

=0

x=1
x=1
x=1
v=2x+1
v=1-2x?

x=0

26



EXTENDED QUESTIONS
Find the derivative of each of the following functions and simplify.
1. f)=4x"-3x*+2x-x
Py = 1225 fx +2

S R R e
X ][[1)“ 311”"’ ~’> glz

3. f(x)=-3(2x*—5x+1)
f/(x)f -[2x 415

4 fO)=Ax—— T By
. f/(x)j 2x F o oafx = 2x)

s 1025 s 2

6. f=32 F'69 = {f;

8. f@=V=b 1) J() - 5)&[‘42!& o Sxltr

2

foy=+ g

X

M’h

10.

<

/ -
o) o= re o 24
x/x Nl e

27



= 40X

Jx -5xt 4 6)x

227 )x

A
Sx %

28



1.3 -

“Simplifying Completely” using Chain Rule

1.3 - PRACTICE QUESTIONS

Find the derivative for each of the followmg and simplify.

(2+5)% (433 - 3(47 ) RACHE

s L ° +id
L. g(t)=(f:i§;}é (£7+5) j g
L)(t +5) ({:m) - t(t *5) 1(“3) .
T (ers) > J
(s (e [0 - 1)
R T /{L+S) e
(¢+3) [% 120 - 45 34_7) (Jc+a) [3{ 3if20_73
BRGSO GO

2. f() =x*(5x-1) t AP
Kt 3 (5-)(5) + (5x )
15" (5x- i) b (50 -1)
X (Sx () [1536%'*@ )] _,,——**;-;-—-- __;N_\t
(Qx lj r’Ex F20)~ ij > 3(51—1 [35& L{]
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F s
3ny— Pw X - (Z—H)
(:c)( x41) (ax) +Zz(1+;) A)T,dﬁwr)
(1+>/Z + Z)C(l +| /l" e

x+\'/[——L + Z(x 4»]

' E +Lf(>c + r

Y (y%0) .
X(X%L L%v +Lb<"+ j
x (74 ) [ 7ctrdx |
(% "%WQ

4x* -4x*+5 BT

xN=——
_{_ ) 2x/+3 e Sy

4.
[(Zg’éf@f £0] -[ (4 )@‘x'%c ) | a,gj)fm

- (Zx/”%)z

Y
%zxw )bx & +Lf$’)c 2 -y Ay ‘_439 13/3 - %’x G)mcz
: S - R )
(?x 2 +>)2 oo

F/ ] how W\/MJ— l
| _é—’é)(é QX&/’A' ZQL)( + [_}51 - %_OX ) | %P ; ‘ﬂz{lﬂw\
—3; = 2 B loz7 3 + 34:{

(2X%+3)2- - yid 1/ Com(oW

]ﬁrﬂ.(f)ons

5é>('% - 8)( ~72x /Wx — 501%/

- 5(_2 R 3)

30



Find f '(x) and f "(x), simplified for the following.

L f(ﬂ=x21+1
/ 2
f ()(> (Z z+ ,)L

2. Flx)=vVax—x?

]F () - ﬁ_jhyz

31



1.4 - PRACTICE QUESTIONS

1. Each position function below describes motion in a straight line. Find the velocity

and acceleration as functions of time (f).

a) s(t) =5t2—-2t+7

V(£)= Jot-2
a(%): (0

c) s(t)=6t-8
v(t)=6
a(t)=0

e) s(t) = t(t - 3)?

Pw=> SH)= £ -6t
V()= 371249
alt)z 6+ -12

1
b) s(t) = 4t* _Etz +3

V()= [6t’- 1
Q(‘f): 48'(:2—1

6
d) s(t)=t-8+=

v(t)= 1—6t
alt)= 12477

-2

_ 4t
IP) S(t)—H'm

2
(£+2)"

alt)= =16
(x42)°

33



: . {d
1.5 - PRACTICE QUESTIONS ote ¢ 052Y inplace o ;{;ia

1. Use IMPLICIT DIFFERENTIATION to find Z—i in terms of x and y.

a) 4x+y* =8 Qﬁmﬁ(deﬁwjﬁw b) 3x-4y*=2
8x 4—217 :02 1solorte j
i
[ - —8x o 3 2
..Zj—ﬂ S ax 2y
24 2(7 /
3 2(:7 B '__ﬁl_l_'
j T T Y
c) X +5y°+y=10 d) xy*=4
My -2 1-L
ML Joq+1 X
g
e) x2+2ﬁc§7—y2=l3 ) Y+y=4x
dy -x=y Ay H
e x-y dx” 3541
g) y(x*+3)=y'+1 hy xy'+x’y=2
4 2 2
e B T g3y
dix -3 e R &

oy for 150
, eoster

36

ot
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Nole: nowd use %’-i and %‘: = with Vu/;ecﬁﬁ N

2. If x*+y*=8 and ﬂ=3, find & at (-2, 2).
‘ dr dr

A Zjﬁlﬁ_- O

at dat
2(-2)3) +2(2) % =0
~ |2 -+ LIL =
| 29 = o
/at
3. If x+y*=2* and @=_2, ﬂ=-],x=landy=-3,ﬁnd “
dt dt dt
dz _ ( . Jio
d‘é - /JTL? o

***BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE #179 — 189
https://moodle.sd79.be.ca/pluginfile.php/1871/mod _resource/content/5/AB%20Calculus%20Version%207.pdf

EXTENDED QUESTIONS
For each problem, use implicit differentiation to find % in terms of x and y.
1) 2x°=2y"+5 2) 3x*+3y* =2
dy 2 3;7 _ =
ol T 2:7 agIx 7
3) Sy*=2x’-5y 4) 4x% =2y + 4y
dy 61" ﬁ{ﬁ M
H';J;'/ows X3yt

37



5) 5x° =-3xy+2 6) 1=3x+2x%*

-2 _ N
d *j §>c f_[j _ 73 _ qu
y/)( e dx L/ij
7) 3x’y? =4x? —4dxy 8) 5x% + xy* =5x7y
5y oyt
. 2o <3 _f‘ﬁ 3 ¢ 7 Sy " ,
T ahc Sre - 15 l’u >
B'X,J + 2 j J
9) 2x* = (3xy+ 1)} 10) x2 = (4x%* +1)?
Ay By tat 2,6 3
—t a ~32XY° - &3
P il iy R e Mk
3x* ytx 4y fjg
11) sin 2x%y* =3x* + 1 12) 3x+3=1In 5xy*
Ay -ty 2 . 62% -9
ax Cry? o237y de o
. - = d’y
For each problem, use implicit differentiation to find T in terms of x and y.
13) 4y? +2=3x" 14) 5 =4x* + 5y*
0( ﬂ N )Zcflz—ﬁlz dzy »2.0:1'32"/6.1?—
—_— = ol : - o e
ar® )6j3 dx? Zng

38



1.6 - PRACTICE QUESTIONS _ N

A & 2
. If4 is thelarea of a cir c:rcfe}ofrad:usr find - in terms of E A=
g:f Z/Trjz
2. The_area "of a circular oil slick on the surface of the sea is increasing at the rate of ,
;t 150 m/s. How fast is the radius changing when: '[” { !; mg{ s
e v _ , A
a) the radius 25 m. b) the area is 1000 m? 1olion i
. \ = ov | 1.8
/ 150 = Z%(zg)dlf = |50 = SOVC{V 1150:2}4{(191,0',,1)9_(1 o
Sovr S'on”
dr — my olr 2 v 15
a,%::r%ovong—m/s JSO 2——0 O'ﬂ‘\m _7

20for  zoliow dt
3. How fast is the side of a square shrinking when the length of the side is 2 m and the
area is decreasing at 0.25 m?/s 7.

n ds -1
lﬁfs 2L T s

EXAc'r

4. The hypotenuse of a right triangle is of fixed length but the lengths of the other two
sides x andy depend on time. How fast is y changing when % =4 and x =8 if the
t

length of the hypotenuse is 17?

Ay _ -3
dt 5

40
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5. A spherical balloon is inflated so that the volume is increasing at the rate of 5 m*/min.
a) at what rate is the diameter increasing when the radius is 6 m?

V= -'ﬁ‘ﬂ'r; > 5= /4%5{
A pr i dr WA T diemetes

g | A x2 A2 ppnn
5= #nfs)4r At M4 At 7n s

b) at what rate is the diameter increasing when the volume is 36 m*?

A
7%4 = 0.(%9 lr)/m;,.

6. Two cars approach an intersection, one traveling east and the other north. If both
cars are traveling at 70 kim/h, how fast are they approaching each other when they

are both 0.5 km from the intersection?
dr - 70

a« D;‘r.. Trdevsecro” Za+3v:
Kﬁ” 2xce 2’72-‘1 Je%
05
f ’ 2(05)(20)+ 2(0.5)(™) :4(;(_;) é%

41



EXTENDED QUESTIONS

1) A spherical snowball melts in such a way that the instant at which its radius 1s 20
cm, its radius is decreasing at 3 cm/min. At what rate is the volume of the ball of

snow changing at that instant?
V.“__ff_y,zrz
AV: -3 er 20 d 3 zdy
dt V—#H’r H
dv. p
dt

fl_V.—t,trr(zo -3) = -4Beow  or
at )(- aﬁecmrmgd Hgoonh CM/wn

2) A spherical snowball is melting. Its radius decreases at a constant rate of 2 cm
per minute from an initial value of 70 cm. How fast is the volume decreasing half
an hour later? Vet ‘l“fV

f_‘_": -2 dv _W‘,’dk Aocreatiag at
H Z or goor :?M / m
y=70-&" _, y- = - Bodtr i
d\l 4 3) A 3 meter ladder stands against a wall. The foot of the ladder moves outward ata
a speed of .1 meters/sec. when the foot is 1 meter from the wall. At that moment,
how fast is the top of the ladder falling? What if the foot has been 2 meters from

the wall? 124_ - 3" Z(r _—_2( (0') b)
3 2x dx +Z i_‘i = O )ag 21-541:'2(?-)(/‘
J e T )G g ZJZ’/?EJ. ___0 2 At
dy _ - X s _ 0.2
g{-:o‘, 2]2‘1 . 2‘127. /f %'E:
- ?aLkax:\ S o4z Ja- =g d‘t 40 /S'ec "'@'%n
¢ Wuwhmkza ' 4o [G0¢ - 25

4) An airplane flying at 450 km/hr at a constant altitude of 5 km, is approaching a
camera mounted on the ground. Let 8 be the angle of elevation above the
ground at which the camera is pointed. When 8= /3, how fast does the
camera have to rotate in order to keep the plane in view?

7 42
x> Jmnb:=2 dé . 615’%



5) Two cars start moving from the same point. One travels south at 60 mph and the
other travels west at 25 mph. At what rate is the distance between the cars

increasing two hours later? % 2 +j 2 N 2

50y sttt dr 25
21__.‘2-(-272 2?.—-“.

dt
Y 20 %‘ﬁ =60
t 2(s0)(z5) +2(120) (60)= 2[&);{.‘%

|30

)
T 9
. — 2 hvs lauler
Tas ¥ e xege de _ 45 mol
be at P

d«‘?g%‘vs 3‘: 120

6) Gravel is being dumped from a conveyor belt at a rate of 30 ft3/min and its

. coarseness is such that it forms a pile in the shape of a cone whose base diameter
and height are always equal. How fast is the height of the pile increasing when

the pile is 10 ft high?

V= "é“t‘fvz[/\
dt” V= 2or(e)’h
dh 7 a3

' V= h

¢ dh_ Lt
_ Av. vt b = Ha
2? :\h dat T‘n f‘:" £osT ov/ﬂ
ret 20 I (o) 5 0.382 H/win

8. A hot-air balloon rising straight up from a level ficld is tracked by a range finder

500 ft from the lift-off point. At the moment the range finder’s elevation angle is —,
4

the angle is increasing at the rate of 0.14 rad/min. How fast is the balloon rising at
that moment?

tanl - L
i‘g-ﬂu‘ 20 A6 ng A
de Sec 00_&: 7‘1*-

Coo

Syl W (o) -4, % J

d o
a—z: ? a_%: 40 )Cf/min 500 ft

43



9. Water runs into a conical tank at the rate of 9 fi*/min. The tank stands point down
and has a height of 10ft and a base radius of 5ft. How fast is the water level rising

when the water is 61t deep? 2
: Vegwrrh
T _Ln-e.l‘
lo V—-
v _ ‘ alk
l j& at’c Lrl“
h "
Y 0"&'7“’(4 Q:I(é)%{[
ho 10 -4
[Ov = 5h 0“‘\ 'Q/Mm
V= ';L\

10. A trough 3ft wide and 12ft long is being filled at a rate of 2 cubic feet per minute. The

ends of the trough are isosceles triangles with altitudes 3ft. How fast is the water level

rising when the depth is 1£i?
A 2 V=4 bhi
dt V=3 L ph(12)
L':—\L V 6“ h
b=k V= bh”
dh % athst Ay dh
el - 12h o
¥ b deplh 2= 12(): 4k
é(bj\e‘: 'Jg ‘H’Am

\4:_,_.'-"""-\

12 ft =

3ft

44



You Try: Find the derivative of the following.

y= sin4(3x2 -5x)

y= x> cos(x)

1.7 - PRACTICE QUESTIONS

1. Find 2.
&

a) y = 3 cos(4x)
- SSin(‘h;) (q')

ovr

“IL.S!'A (41)

¢) y = cos(2x3)

—_ So‘n(Z);;) (612 )
ov

— 6x" Sin (21.3)

y=8 csc(4x3)

T

b) y = cos (3x +§)

-3 (?X + E>\(3)
ovr

~-3Sin(3x+%)

2
D y=cost@) pw (Cos(ax))

2(Gs(ox)) (- Sin(223) (2 )

oV

~ € Goe®(22) Sin(2x)

46



1. Continued - Find Q
dx

e) y = cos(x? +1) £) ¥ = G+ cos (Y
~Sia (2 4x)(2x 4+ 2_(1+Co,(x,)'(,_ Siatxs)
ev ov
- (2241) Sim(x"+x ) 2 (1-Siatx) (3¢ + Cos ()
g) y = 2sin(mx) + x2 h) y = 3sin(x2 — 1)
2 Cos(vix) () 42x 3Cos (22 ') (2x)
ov
24 Cos (pr) +2x éx Cos (X"’-' )
D y=(sin(@) +cos @) .
2 (sintes) Vi) (Gos(an(a) + - SnOO()]

2. Differentiate each function:

a) f(x) = xcos(x) b) g(x) = x3 sin(2x)
£ s £ S
x(-Sinte)) 4 (1(Cos () 2 Coslax)(2) + 32%(5inl22))
o or
3 , .
—x Sia(x) + Gos(x) x G;s(zx) + 3x°Sin(zx)

47



2. Continued - Differentiate each function:
¢) k(x) = x3cos(3x2)
€ S

22(-3ia (32 )(62)+ 3x* (s (3x®) )

—6xt Sin(zy) + 31 Cos (31°)

e) m(x) = sin(x)cos(x)

Sink)(~ Sta )+ Cos(xr( Cos (x))
[-1'4
—Sint(x) + Gos’(x)

9) 96 = sin? (x2) ew (Sin ><'-)>‘L
2(3?44 Cx"))(Q}S(X Va))(,ji x-'/,)

14

Sialix ) Cos (’J}- )
(=

d) h(x) = sin(cos(nx))
s [Ca: (rrz))(— Sin(mx ))(17‘ )
ov

-1 Sn(rx) Cos (Cos (i)

sin(2x) BT

) p(x) = c0s(2%)
( cos(24)) (cos (u)Xz)—é_-__S_gg('zx)@ﬂ(fi"(’ x )
Cos?(2)
ar

2 Cost(2x) t 28in* (2x)
Cos*(2x)

h) k(x) =sin(—31;)
BW  Zin ()L-')
Cos(x™')(-x7%)

ov

— Cos ('3%)
xv_

Cos* ()

3. Find @ in each case where A, B, m and n are constants:

a) y=cos(Ax+B)
- Sin (Ax +B)(A ) or
A Sin (Ax+8)

c) y=sin"(x")

m (sta ()" (Cos (X"))("Xn.')

"
b) y=Acos’Bx) Rw (/4 Cos (Bx))

n (A Gos (BN (-Asin (Bx))(B)

d) y=Ax"sin”'69x)
£ s

4

(A" fom (Sin ()™ (Gstmn)(B) + (nAX" ) (5" (B2

4R



4. Find fll in each case:
dx

a) y=2tanx- tan(2x) by y= 3»sec(2x2 + 1) ¢) y="3secl5x)

25ec (x)- Sec'(2x)(2) 3sec (22t Mban(2x41)(4x) 3 Sec(se) tan(sx)(5)

2

d) y= Jx* +sec’x e) y=— f) y=tan(x*)—tan’x
}L( 24 Sec’x)%(zx +(2Secx Ysecx éanx)) éﬁ,m:l)lgx )- (Sec’x)(x*) Sec‘(x'x.zx)-(? Lanx ) Sec'x )
fantx
g) y=+xesci/x h) y=x* tan(%) i) y=sin(tanx)

(X-"X— ¢se X“CAX‘X'}X-")-{'(}‘.‘I—};)(CSCXK) c/ Cos (éu«x)(sec zx)

(X ’X.Cec'l")(-lz-')-r(ex)(fmf?

5. Find % in each case. Watch for the need for Implicit Differentiation!

a) y = cot(2x) + csc(2x) b) y = 2x3 cot(x)

—CSCI(kaz) 4 (_ ¢sc (3)()0)*(23‘) (2 ) (213)(. CSC‘/C) + @le{&'('x)
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5. Continued - Find % in each case. Watch for the need for Implicit Differentiation!

c) ¥ = (x + csc (x))? d) y = m? + csc?(x)
2(x4 csety)( 1 - CSWICo () ) 3@t 4ese) g{zcscx)( ~CSex Got x )

_ oot (x)
&) y= 1+ csc?(x)

6 + es¢x)asck) ~(2esex) - esex)(est x X@.g,)

(1 + cs_c'x)"

f) ¥ =Vxese)
I

( lz)("CSc xGrtx) +(Ji)t:%)(c5c x)

?'A/P g)y=si(>fy§ L'Eh)y cot(x+ﬂ\
5':,7) ——) ¢se (x+2 !(/ + ")
j’: 17,g+jg 7’.: ] ‘J'j.Ej

j‘—I_y'U =jD j"’jll.:l = [T
g(1-d1) = 4T yO-c)=L0

x0T oxO -0 =
j’._.. Y Cos (x4) ' —csc’(:u_-jg
|~ >eCos (xy) y |+ csc*(kty)
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1.8 - PRACTICE QUESTIONS

1. Differentiate each function:

a) f(x)=>5¢* b) h(x)=2¢"~*

Se™ (+) 28 (20-1)
ov xt ¥
e (tx-2)e
d) px)=x¢ 0) gqx)=2’¢”
f3 ~3x )+
* 3 x)€
Iex+zxe¥ (Xi () ﬁ)
-3
zxe —-3,1‘2 x
§) s(x)=x " h) f(x)=n(7+e™)

2
X el !-(_Lx V') -}--\y_ ‘el T;-:LE?" (ezx)<z)

J) gx)=¢" Invx k) wx)= ln(e" + e")

(A HA) (e e”)

c) k(x)=3e*"
3 ZSn'm(ZCon )

6 tS‘n:nCD‘x
) m(x)= (e —e?

fezx e"’) (e“Xz ‘Ke ZS]
2(e*- e‘")(Ze +le

2x

i) m(x)= o

+é
(H-e” 28”) __A(zeu/(e#)

— (irer)

X

1) r(x)—
(l»\ x) .

52
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2. Ify defined implicitly as a function of x by the given equation, find %

a) x+ylnx=2 b) y-e” =5 ¢) e +2x=4y
’ Y ,
oy e B e»www
T R e Lt A Il X Gl
— e ' - Mty
T i yoxyt= gt 2 g (4-28"""Caszy )
4 (1 -x0)+ = y9d v _H-2 MM Costy
-a-
j ;(‘7 — o  [-Xo
¥ i
) -x=Y 4/0" ,hx ”( } K‘, ? 4 ze T)C‘SZ"
17 ¥ 3 Find% i-xe” Z:”?TKZ,(‘,‘%
a) y=Inx* 1| b) y=ln|x3—7x+1| ¢) y= (1n|x|
| ] Py
e () o 7ee| (3377) 3(Inte)" ()
d) y=In|tanx] e) y=cosxln|cosx| ) y=sin(ln|x|)

T;L— | (Suix) Co;)t65;,,\)(-—3;‘4)&)1'(—5(4x)(ln'cosx\ Co:(lhlﬂ)(—&)

***BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE VERSION 7.
#96, 98, 99, 100, 101,103, 105, 106, 109, 122, 141, 142, 143, 145
https://moodie.sd79.be.ca/pluginfile.php/1871/mod_resource/content/5/AB%20Calculus%20Version%207.pdf
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1.9 - PRACTICE QUESTIONS

1. Differentiate each function:

a) y=2*

) (2*)

C) y= Zsinx

lu (2 )( 2 5""")((0? x )

e) y= 3x%+3x

FOEAETD

2. Differentiate each function with respect to x.

a) y= logg(sz)

b¥
Ix* (3

cy =[log3 (3x5 + 53‘;

5 [loy, (355)]" @':%)-IH :

b) vy =10

ut(10% [ 3¢)

d) y=n*

(nﬁf')(\”xz)(zx)

=(2 3 32x)
y _JFC_)(.s

(2 bisl(37Y2) + bnla) (23 )(™)

b) y= logz(4x2)
Ex

H* ln(a)

d) y = logs (=5x° — 2)?
{w

2 ‘°ﬁ$ (-Sv-j- 2 )
____Z,'_f.-:. — . (—- s 2.‘
(C52)ns <)

ol

>
—30x 56

C5ex2) n s



1.10 - PRACTICE QUESTIONS

1. Two functions, f(x) and g(x), are continuous and differentiable for all real numbers.
Some values of the functions and their derivatives are given in the following table.

X o1 2 3 4
1 1
fix — =1 |-1]| 3
®) |3 |3
1 1
x)|-2|1|-=|2 |-=
glx) 2 3
Fi(x) L I I
2 3| 4 5
2 1
x)|-1|=|~4 |-3|-=
g'(x) 3 3

Based on the table, calculate the following:

£
a) :—x(f (x) + g(x)), evaluated at x = 4 b) % (x)g(sx)), evaluated at x = 1
f)9'ty + £°(0)90)
-4 g J
gt 3 £ = =2 .0
> S S
. z 4 £
)5 9
=17
9
d (x) d 2
<) -&;(%) ,evaluated at x =0 d) H(f (g(x))), evaluated at x = 3 OWQ::\”

er- 31 £ (961) - 9(3)
) - g ) f'(2) - 90

@wy‘ ﬁ 3
(22 - 1) B
o (——2)" ﬂ = '_5

-g 58



2.1 - PRACTICE QUESTIONS

1. Find the GENERAL ANTIDERIVATIVE of each of the following functions:

Verify your answers using differentiation.

a) 4x°-3x* by 2x*-8x+6
3
x!-x"+c¢ 25 dx"rertc
d) x4t e) x4+i2+ln5 5
X c X
‘_ci‘-xg-f-lnx‘l—c 'éx-x"-ct 5% ¢
g) £+xe h) x°-x°
' 3.% LY
(O nk ""‘E&ll.e“'}-c TX T-yX +C
j) cos(2x)+4x K 3Jx _J_l__
x
&
é gr'n(zk) +2x +C sz-’_zx}’! +C
m) E—iz+2n n) 2x +6
x x“+1
3lax + 4 s 2reec Llalen)+lxtc
p) 2enx+x-2__5 q) 5x2

x -1

2 wr _-l
7e -X-5e+C 2 ln(x*1) +C

c) 3x°+4x’=7
e
Lxbtxt 7xtc

H is+2x—7
X

'—grx"'-l-)t 7L tc

i) 2cosx-3x

2 Sinx - 31 +C

I) 10e* -2€*
%
|0e*-e“+¢

0) x*cos(x’)

—SLS;"! (X?) +C
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.

dy _ -2X
o y= e +C

dy 2 z
b 3x"+5x-2, th = 2 x’-
)dx x> +5x- eny I'i'z)(_ Zx +C
dy . . .
) ZZ—T—=smT+sm2T+sm3T , then y= =CosT— -5 Cos 2T - "éfas 3ST+C

- then y= na — [alu-1y + c

e) %=e"+xe , then p= Cx"‘e,,,,)ce“ + C

f) %=SSec23t, then f = % tan 3t +C

3. If p=4x*-3x+2 find:

a) the gene;al antiderivative of p by yif % =P  Same as a)
3-1 -2x*4 2y 4+ ¢
c) yif y'=p d) vy if the first derivative of y=p

Same as a) Same as a)



4. Find:
a) the general antiderivative of x*+x-8

3 2
‘éx +2X -8x +C

. dy 2
b) if —=x"+x-8 then y=
)= y

Same gqs a)

dy

c) all the solutions to the differential equation =" W +x-8
X
Souwe as a)
d) the unique solution to ZX = x* + x -8 satisfying the given initial condition y(0) = é
X

2 2
Sx+3x-9x 1

e) the equations of all curves y = f(x) whose tangent line has a slope of x*+x-8
Same as a)

f) the rate of change/growth or the decay rate of change of y with respect to x is given
by the expression x*+x-8. Find an expression fory.

Sam as 0()

5. Find the position function s(t) for an object with velocity function v(t):

a) v(t)=21*-3¢ b) v(t)=1 +4t+6 c) v(t)=1t*-5t
3
S()=2¢-2e%re  stegt'r 26t re SIS MyC
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é. Find the position function s(t) for an object with velocity function v(t) and
initial position s(0):

a) v(t)=3t-1*, s(0)=5 b) w(t)=6t, s(0)=7 v(i)=2+2t, s(0)=4
=237 5 s()= 34*47 s(t)> +4+74 ¢*+4

7. Find the velocity function v(t) for an object with acceleration function a(t) and initial
velocity v(0):

a) a(t)=5, v(0)=10 b) a(t)=t-1, v(0)=1 c) a(t)=t2+t, v(0)=0
3
v(t)= 5¢ +1o v(t)z 345t &) v(E)= 31+ 24*

8. Find the position function s(t) for an object with acceleration function a(t), initial
velocity v(0) and initial position s(0).

a) a(t)=5, v(0)=10 b) a(t)=t-1, v(0)=1 c) a(t)y=1+1, v(0)=0
s(0)=20 s(0)=0 5(0)=0
S(t)= 2 43 2 )
(t)= 54" 410t +20 s(tl=gt'-Le st Stz 5 4 L¢3
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. Find each of the following INDEFINITE INTEGRALS. Check your answers by

differentiation.
a) f.x’dx b) f:rdx c) fx"dx
2 -2
’3!'1 +c X +C “1x +cC
.3 1 1
A e In(x-1)+c ~w(t-x) +c
g [ dy hy feosay dy i) fe+y dy
/ €+1
'Z',eq7+c :;,“s.'nrrym e’+gny T +c

EXTENDED QUESTIONS - go to website to do.
https://mathcs.clarku.edu/~djovce/mal20/integralpracticel.pdf
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2.2 - PRACTICE QUESTIONS

1. Find the antiderivative by U-Substitution.

) 1%
= Gy (3x-5)" +c

¢) fxvxt+9 dx Cfu’—ZXd)L

M=X2+9 Zx 2z

dx = 24
Zx

du
'S
‘ZL/u'/’d«

b) |

dx

(4x + 7)6

u=4x+7

] -5
= Z(4x+7) + C

d) [x*\2x* -4 dx

u=2x-4

4
= "L(Z)(a—'ﬁl) +C

72



NI

<

S5x

5+2x2 dx

m(s+2x* ) c

h) fet2+ln ® dt

e
f € c{b dt
w= t*

du= 2tdt

At = 2
2t

J Ae o
2%

ife"d#

73



EXTENDED QUESTIONS

Integration by “Double Substitution” - Evaluate each indefinite integral.

1. fxv1+xdx 2. fﬁ’:__ldx

Uz 14X = X = u-| '

o{«:lﬂll 574

/XA/';JM ——5(14—:) -2/ x+1 +C
f(u@")du
Jukoilt b

% . %
—;"a - U

“_2( x)gé-l—c
= Z()" 57

3 fxf-B - 4. f ;if-s ax ¢ u+s
| A R |
> 3 ,
:3{‘4()‘1’3) + il +C M= Ly Ax ;
E |2 [ X7 du ///
a"l ,zz/j,'
oK
:sl: X J«-]
— 4 ? 2
=2 (3%8) 4 %—(Bx"—c) re

T+



2.3 - PRACTICE QUESTIONS

1. Evaluate each indefinite integral using Integration by Parts.

a) f x sin (x) dx b) f x cos (4x) dx
U= X Vs - Cos %
dus | Avs Siax
—x Cosx -—/:- Cosx Ax
- ! ,
X Cosx 4_[6)$x A - ?_X_Sm (ux) + —,lgCos (ux) +C

- -xlasx + Sinx tc

c) fzxzex dx d) fxz In|x| dx
ns 2:. Vo e
du: Av: eX
_ 1.3
21—6 f‘-h.e A x -SX/“”’%x e
- "a{x I8P again
2x"e" ‘/f%ﬁ__._ U\.ﬁl oo
2 x % ¥ = dv—'e_x
ex e '4(16 <) N xe"—fe"a(x
Ve e

2 B
=2y e -Hxe -Hetre T

18



EXTENDED QUESTIONS

Evaluate each indefinite integral using integration by parts. « and dv are provided.

1) fxe’dr; u=x, dv=e dx

xe*-ef +cC

3) [x’Z”dx; u=1x, dv=2"dx

x x
x2
- ._%.— 2 + C
!tq?- (lnz)
Evaluate each indefinite integral.
5) /xe"dx
—x - |
o + C
2
x
)] /;;dx
“2x®n2x -1
Le®* Fe

9 ]m(x+3)dx
(x+3) In(xt3)-x + 3 +C

2) /xoosxdx; u=x dv=cos xdx

XSinX 4+ Cos x + C

4) ['\/;lnxdx; u=1Inx, dv=‘\/;dr

Zz%{mx 4,‘3/‘

== = +c
6) !x’msSxdx
X Sin3x  2xCos3% 28im 3%
= - Y— +c
K a 27
8) ]xzes"dx
x‘-‘-eSx. Sx Sx
e Zxe’”, 2 .
25 12¢
10) /cost-e“dx
28im2re — Cos2x ic

Ee*
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2.4 - PRACTICE QUESTIONS

1. Find the EXACT VALUE of each of the following DEFINITE INTERGRALS.

a) }Zx dx
1
g
N3
d) [xdx
1
il
y R
4
8) [3y dy
1
45
2
3
1) fcost dt
V]
1
2. Simplify:
a) }Zxdx
LI a?.
b
d) [2x dm
2xb-2xa

1

b) fx’dx

2

p——

2

¢) jx—6dx
-2

1))

-1

v

f) [¥+6ax

1)) f%dr

2ny -2 lnr

g2



3. Simplify:

a) ij dx

25 -a"

4m
Yy
d d
)‘;I;y3+1 y

o

4. Solve for x:

a) jZm dm =8

1

t3

d) ]4k dy = 8x
2

2k

am————

k-2

b) f4 dy = 16

—3

4
e) fxdq=15
1

6a

D fcdm

-4a

|Cac

5
c) f2t+3 dr = 40

Dor "'3

g3



2.5 - PRACTICE QUESTIONS

1. The diagram opposite shows the graph of
y= x? - 5x.

Calculate the shaded area.

20.%¥3 or 125
(4

2. The diagram shows the graph of
y=4x - .

Calculate the area between the
curve and the x-axis.

0. 667 o 3%

e

3

3. The diagram shows part of the graph
ofy=6x+ 2x°.

(a) Find the coordinates of A. ( -3 0)
(b) Calculate the shaded area.

q

y =4x-x?

y = 6x + 2x?

88



4. The da, shows part of the graph of
y=2x"-18.

(a) Calculate the coordinates of P and Q. (3
(b) Find the shaded area. ~ (-3,0) 0

T2

5. The diagram shows part of the graph of
y=3- 3x°.

Calculate the shaded area.

6. The diagram shows the graph of
y= x2—2x—12.

Calculate the shaded area.

20

89



7. The diagram shows part of the graph of
y=10 - 4x - 3x*

Calculate the shaded area.

13

8. The diagram s:’hows the graph of

y=8-2x—-%".
(-40) (2,0)
(2) Find the coordinates of A and B.

(b) Calculate the shaded area.
2933 or .ﬂ_g
3

9. The diagram opposite shows part of the
graph of y=x" — 3x% + 2x.
(1))
(a) Find the coordinates of P and Q.(z) o)
(b) Calculate the shaded area.

0.5 or —g_

=10 - 4x ~ 3x2

- M

A
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10. The diagram shows the graph of

y=x3—3x2— 10x.

. . (-21 0) (5/ o )
(a) Find the coordinates of A and B.
(b) Calculate the shaded area.

lol. 75 or Y01
i

/)

11. The diagram shows the graph of
y=x'-4x-7x +10.

(-20) ( %0)
(a) Find the coordinates of A and B.
(b) Calculate the shaded area.

78.083 or j}l
|2

12. The diagram shows the graph of
y= x'-sx’+4.

Calculate the shaded area.

g

U
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2.6 - PRACTICE QUESTIONS

1. Find the Exact Area between the given curve and the y-axis over the given interval.

a) y=3x, O0=sx=<4 b) y=x*, O0=x<3

24 |8

d) y=cosx, Osxs% e) y=e', O=xs<2

1 e +1

c) y=4x3, O=x=3

243

f) y=-4x, O=sx=<4

32

2. Find the area of the region boundedby y =-2+x, x=0and y = 3.

9:'2-}}
=3

.
&%
1 Mg NS T N
[ETERNTRNIRP S . iy
i H Ry S
£ b - b,
N ot
: “ |

4



2.7 - PRACTICE QUESTIONS
Determine the shaded area the region enclosed for each:

1. Find the exact area between the two curves f(x) and g(x) over the given interval.

a) fx)=2, gx)=-3; -1=sx=<4 b) f(x)=~2x+1, g(x)=—4x—5; 0<x<2

25 b

a) f(x)=e" g(x)=%x: -2<x<0 b) f(x) =sinx, g(x)=-2x; O0<x<mw

2-e" 24"
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The diagram opposite shows the curve
y=4x—x2mdtheﬁney=3.

(u3) (33)
(a) Find the coordinates of A and B.
(b) Calculate the shaded area.

a) B=Yw-x'
x*-dx+3=0
(%=3)>*-1¥°
x=13 x={

2 Top - Bothw 2 .
‘(L{x-xz - 3 RwW f—l tHx -3 a‘x
) roa?o e

3 X +2Zx

[H46) r-3m] - [40)+20)-30)] =

The curves with equations y = x? and
y= 2x> - 25 intersect at P and Q.

Calculate the area enclosed between
the curves.

xT= 2%~ 25
(o3 )gt— Y

s -
\/‘XL' (sz—ls)dx
-5

- oo
2

- 3x )

3

’

(x5 ) x-S )20 [ ,@
x=-S x:‘;) {iﬁ"“’w " M"‘eﬂm
0® B‘zﬁ‘j'

4
3

1of



The diagram opposite shows the curve
y=Tx — 2x” and the line y = 3x.

Calculate the shaded area. Tié9,

¢ #
f7x—zx‘— 3k Ax
o

L

—
—

wi®

. The curves with equations y = 256
andy=10- 2x? intersect at K and L.

Calculate the area enclosed by these two

2 o’
szz#e - (1o -2x* )dx
-
= 28
e

102



y=2x2+2x
The diagram opposite shows part of
the curves y=x" +x“and -

y= 2x% + 2x.
Calculate the shaded area. J,o
2

\[2><2+2)¢ - (%% %) olx X

(]

pnan
-

g
2

. The curve y= x(x — 3)(x + 3) and
the line y = 7x intersect at the points
(0,0); (-4,-28) and (4,28).

Calculate the area enclosed by the
curve and the line.
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The parabolas y = x*—4x + 8 and
y=8+ 4x — x? intersect at A and B.

(a) Find the coordinates of A and B.
(b) Calculate the shaded area.

bt
2

The diagram shows JJarts of the curves
= o3 =
y=x —landy=x"-1.

Calculate the shaded area.

104



10.

The curve y = x> — x> — 7x + 5 and the
line y = 2x — 4 are shown opposite.

(a) B has coordinates (1,-2). Find the
coordinates of A and C.
(b) Hence calculate the shaded area.

148

11.

y y=3x-5
6,13)

. The diagram shows the line y = 3x — 5 and
thecurvey=x3—5x2—5x+7.

- ™

(a) Find the coordinates of P and Q.

(b) Calculate the shaded area.
. y=X3-5x2-5x+7

j

8632

—

b
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EXTENDED QUESTION

The diagram opposite shows an area
enclosed by 3 curves:

y=x(x +3), y=—42— and y=x-—l-x2
b 4 4

(a) ‘P and Q have coordinates (p,4) and (g,1).
Find the values of p and q.

(b) Calculate the shaded area.

17
T
Rﬂjim 7
[o= (x4 ) dx
!
I3
e
- 5
2

x4 zo
(x-2 Jx+2)Ze
Xz2 Xz=-?%

& (3')

106



2.8 - PRACTICE QUESTIONS

Find the area of the shaded region between two curves — y-axis

1)

"
A
1= 3 =
j A=) (. b
£ =¥

: o X
]
.y.
He I 1 SRS b
. 2«;\._2' -2 ] 1y
{3 |

109



3. Find the area of the region(s) enclosed by the graphs of x — ¥y =0and x+2y" =3

=4

4. Find the area of the region enclosed by the following curves: x = y* —2, and x =y

110



5. Find the area of the region enclosed by the following curves: x = %yz —3,and y=x-1.

=12

6. Find the area of the region enclosed by the following curves: x = y3—y, and x =1-y*.

—
—

-4
5

{11



3.1 - PRACTICE QUESTIONS

1. Consider the following function defined by its graph:

z
ut S N SO (VRO N i,
) \
. 1 N
- -3
!
: —4

Find the following limits:
o) lm f@) Y lm f@) o JmfE@ dJkmfE e kn i

2 2 2 bNe  DNE
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2. Consider the following function defined by its graph:

T T T
Y O S N S - P |-
\\ | }/\
VANEEP
. N+ \
0
" s L4 s 2 11 p b B PP
-1 | S N
2
-3
—4
Find the following limits:
i @) B lm S  Omf@) 4 )mfE)  on e
2 3 B DNE DNE

3. Use the graph of the function fx) to answer each question.
Use o0, —0 or DNE where appropriate.

y

: (@) f(0)= DNE
5l . ®) f@= 0

) (€ f@B)=

- 3
_____ d\\wé}\x @ lim f@) =~
n N (e) l%f(m): DNE

1 @) lm f@)= 2
() lm flz)= DRE

z—3

() lm f(z)= |

=0

131



4. Use the graph of the function f(x) to answer each question.
Use oo, —o or DNE where appropriate.

| Y1 i
| : .
| | (@ fO)= O
| : (b) f(2)= DN or UNDEFINED
| : © f@= 0
— R @ lm f(z)= DNE

:_15 : 2% //’_: (e) iif‘,bf(”)= O
(1 @ lim f@)=-®
| @ lmf@)= |

5. Given the graph of f(x), determine the following.

3->
2+ /
/1
2 379 1% 3 4 5_;
-1
\/ -2 \.

—31

x- -3t

2 lm f(x) -z b lm (@) - O lnfGx) -2
) lmf@ 1 o limfx) 1 H lmfe) 1

g) lim fx) -2 b xl_i,rg*f(x) i i) limf(x) DNE
) 7(=3) uNDerwed k) r@» 1 N7r® — 2
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6. Identify the points of discontinuity, holes, vertical asymptotes, and horizontal asymptote

of each.

4
a) f=-—5—T

.
X - 3x

Disc= 0,3 |VA= 0, 3
Holes= none | HA= ()

o f=-

x*-2x-3

Disc= 3,-1 | VA= 3,-]
Holes= nome | HA= 3

x—4
b = e
) f® ~4x — 16
Disc= =4 |VA= =¥
Holes =qonl | HA = -’l/g
- X+x—-6
d fl=

4 ~16x- 12

Disc= =/ -3

VA= -/

Holes = fg

HA= =Yy
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7. MULTIPLE CHOICE. Find the slant asymptote, if any, of the graph of the rational function.

1) f(X)-- X2+3X 6

-3
=X+6 B)y=x
C)y=x+3 D) no slant asymptote
2) fp)= X2+ 9.
x+5
=x-9 B)x=y+4
Cly=x+13 D) no slant asymptote
3)f(x)__x23_"+9
x+4
=x=-12 B) x=y+8
C)y=x+17 D) no slant asymptote
_x2-2x+2
D="737
A) x=y+2 =x-4
Cly=x+4 D) no slant asymptote

8. Identify the horizontal asymptotes of each using limits to .

 3x+5 + S - t2 42
@) Jim = ’é _3r5 D impye
-4 - |- 4 1* +2
s¢ -= U= = T L 4
< “ = L <3
) 3+ T S
s —t. _ 2 —t 3" |+_L,_L
Y00 l"'-’-"fj) = £ + t t £
\@\‘
: o+4+o0
e o _
X=veos | +0-0 -~ 1~ o
. t3+t2-1 . x+2 T .
) m—s3 ,s;i L Nt o= x
u !
ettt Tonw?” x e
i E T L (N L B
e P A
t-?“ - -+ t‘l- ' T T S‘C q‘f‘)‘m
¢ Jl'l ax"+ |
134
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9. Calculate the followirg limits.
. 1 zZ+1

Z=—3D0

lim f(z)=

Jlm j)=—®
oo

lim f(z)=

r=pmlT

lim f@)=_ %

z=21%

lim f(z)=__ %

z=31-

10. Describe the interval(s) on which the function is continuous on the entire real line.

b =22

y

a)

"
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11. Describe the continuity of the function on the closed interval. If there are any
discontinuities, determine whether they are removable.

Function interval

a) flx)= [1,4]

x—2

Discontin . X = =

b f@=g—rs 04

Discontin x= 3 |

x2—-16
x—4

c) f(x)= [1,5]

Discontin and removall, X= 4

1%6



EXTENDED QUESTIONS

Consider the function g defined by the graph below.

2 3

y = g(x)

o

Circle the best choice:
1) Find x!!?i- gx+1)

(-4 (B)3 (02 (D)1 (Ej0 (A1 (H)3 ()4 (i)DNE

- . z
2) Find a‘ll,r(l,l_ g(x*)

A)-4 B3 {Q-2 (D1 O (A1 (6)2 (H)3 (j) DNE

3) Find lim, (9(x - 1))2

A4 (B3 Q2 ()1 (B0 )2 (M)3 ()4 (j)DNE
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4.

Sketch the graph of a function that satis-
fies all of the following properties at once.

(e) lim flz)=

F—y~2%

(b) lim flz)=-00

T-y—-2"

(©) Jim f(@) = o0
@ lim f(z)=0

(¢) lim f(z) = -

5. Calculate the following limits. **Capnot use L’'H

Tz + 4z 3
1T T x
(a) r—roc 225 — 22+ 3 ‘_‘7'?5 + L}

Xiatz © | )(3 —F (l. 7"2‘-@
- m -

Va: Xz - 2)‘3 )(2. 3
ha: Y= 3.8 ,).(,{';3 XD Z--’@i-& >

(4) Jim, csct Q O

Sketch the above function. Sketch the above finction.

} ! |
BER LN =
"'?".—. — -—-; ‘;_‘-h— . -z
g ¥ i : :
l A : %
! k [ | i
. L] - H n
¥ RN R R
SIS ERERERER
sl vk !
N | PR ; i
; N IR : |
I I i - |
j o i N i
; i N i -
Hi I IR i RN .
U 5 A
—| &
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(A) -3 (C) 2 (D) 3 (E) nonexistent

a
5x% +8x%
1 T3 . 3 is
—03x" —16x"

5 3
BYO 1 (D) —+1 (E) nonexistent

Let f be the function defined above. Which of the following statements about / are true?
I. f hasa limit at x=2.
II. # is continuous at x =2,
III. f is differentiable at x =2,

(B) I only

(C) 11 only

(D) 1 and IT only
(E)L II, and III
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»—p
1 | 1 1 -
L L T 1 > X
g 1 2 3 4
Graph of f

The figure above shows the graph of a function / with domain 0 € x <4, Which of the
following statements are true?

I lim f(x) exists.

=27

I lim f(x) exists.
x—2"

I lim £ (x) exists.

=2

(A) Ionly (B)llouly (C)Iand II only (D) I and ITI onrly

10.

For x = 0, the horizontal line y = 2 is an asymptote for the graph of the function £ Which of the following
statements must be true?

(A) f(0)=2

(B) f(x)# 2forallx 20
(C) f(2) is undefined.

D) }l_l_g flx) = oo

(E) lm f(x)=2

11.

x?-2x2+3x-4 -
00 4x° — 3x% +2x -1 .

@4 ®1 ©F ®0 @ -l
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12,

/o
., The graph of a function f is shown above. At which value of x is f continuous, but not differentiable?

®bs  ©c @d (®e

Graph of f

13.
x+2 ifxs3
f'(x)-{4x—7 fx>3
Let f be the function given above. Which of the following statements are true about f ?
L lim f(x) exists.
23
IL. f is continuous at x = 3.
I f is differentiable at x = 3.
(A) None

(B) Ionly
(C) U only

(D) Iandnonly)

(E) LI, and II
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14. ‘
] 4 ]-2sinx forx <0

Let f be a function defined by f(x) =4 _,
e for x > 0.

(a) Show that f is continuous at x = 0.

f/)‘} = |-2smx X <o LEPTSIDE

[im f/x): 1-28mls) < 1

X-20"

fr) =™ x>0 PeHTSINE
ft"f:of F(x)- etl)-e’- 1

,{ﬂ‘;”’o- ) = lm fl)=1 Fx) is i’a%oal)-;/:u;us

A 12,000-liter tank of water is filled to capacity. At time ¢ = 0, water begins to drain out of the tank at a rate
modeled by #(r), measured in liters per hour, where r is given by the piccewise-defined function

Llul for0<t <5
1000¢¥ fort>5

{a) Is r continuous at I = 57 Show the work that leads o your answer.

Because ‘eH -hand and viﬁH—haml limids are vt e?uaﬂ) r

1S Q__c__a_,‘t continupus at t=5.
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16.

Let f be the function given by f(x) = *"T* for all x > 0. The derivative of f is given by f7(x) = 1= '2’”‘.
- X

Find limy f(x). = =0 or DNE -

17. Let f be the function defined by

/x+1 for0<x<3
fin =1
|

5-x for3<x€s.

{(a) Is f continuous at x = 3 7 Explain why or why not.
No , because the devivative of °

- [ - L
Fl)e Z Not equal - Not
}(X): E-x = -l _ Continuous
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18.

x +2x%—3x

Given the function f(x)= )
S 3x? +3x-6

(a) What are the zeros of f(x)? (" 3,0 ) " ( 0,0 ) c (f' 0)
(b) What are the vertical asymptotes of f(x)? X<=-2

(c¢) The end behavior model of f(x) is the function g(x). Whatis g(x)?

(d) What is lim f(x)? What ismu%?
X=> o X—)Wg X

limﬂ”_)-]_

)’(‘:‘w fr)- ® x>a 300"



3.2 - PRACTICE QUESTIONS

1. Evaluate each limit:

a) li1131 2x-8

x—>-2

-2 3

d) lim 2x*+2x-1

x—x x—

27 +20-|

b) lim x*-1

e) li L (xz—l)

¢) lim (x2 —2x-3)

x—>-2

f) lim x*-2x-1

1+203

2. By evaluating one-sided limits, find the indicated limit if it exists:

x+2 where x<-1 .
%) f(x)={—x+2 where x=z-1 } Jlfl—gll 7
Doec not £x15¢

er DNE

lim g(x)

x—>2

-x+4 where xs2 }

2x+6 where x>2

pA

4x where xa—l—
¢) h(x)= 21 lim h(x)
~ where x<= ™2
X 2

2

lim f(x)

x—1

x where x=<1 }

-x+3 where x>1

PNE

b) f(X)={

lim k(x)

x—1

4-x* where x<1 }

x where x=z1

d) k(x) ={

DNE

x+3 where x<2
m(x)= lim m(x
F) mixy i where x=z=2 =2 (x)
X

DPNE
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3. Evaluate each of the following limits:

g) 1)(13 NIERVIES:
2

x—-1

b) lim x*+x° +x* 1

e) lim (x3 +n2x—5173)

s

. 1
h) lim
) =0 Jx +Jx+h

T 5
2k ° 2x

} 27
¢) lim [x°+—
) x=3 x-1 q

'E'w

£) lim M
=~ x?+q

Z

h tim (V5 +2]
b4

4. If lim f(x)=3, use the properties of limits to evaluate each of the limits below:
x—2

X2 +5

J(x)
3

a) lim
x—2

b tim | [f)] +x*

5

c) lxl_r’lg J3f(x)-2x

‘B

151
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5. Evaluate each limit.

2
a) lim iﬂ‘iﬁ b)
-1t x—1
pick & number Super close [im _xr7
+o 1 on the high side x>-3" %t 3
ot 1.ceo0l +hain Pluﬂiﬂ

&r every X —> See bu.wa'} - o

((.OWlt'r l.anool-l-z) = 400003
e st
( | 00| =1 3

6h+pu\+ ”’“NV lej.ay ﬂumbey
- \f You made The number much
closer to 1 lLke . 0ecsoonec0o!,
Yom will 0)&'* a even lavser
umber .. answer 1S i'____oo

c) ,}ir?+“x_2 d) lim Vx+5

TWo wAY To SolVE
D VisuaLLyY

O App——————.

————rr——
——

b
H = - M i

L]l ) BEBEE ] L

. v S £ ~
] ] v I A [ Lo
st e tei o e IO S S S SR NSO SO N S
! ] ’ P 3 [ e
AU G S S SV GRS SOV N I8 U VO S QRN B | U RPN U NN S SO S
! i i [ [ T
: i H ' [ [
goor i = 4 . B S R B for e T s o
i H Yo ! P Pt
-t - B g B F e e e S U QU P S J Y B s 4
! uhn e 7 i
FAEE SRS UV SR DU RO > 4”-%-7 - ..'..1‘,,..... '
; i i i = 4 1= :
H i X iy b H | !
[ R R R . e - : “;‘.-.'... i
: R . j ! i
* & £ £ A 4 3 4 5 - 2 B []
R Y SO S .1.. R H . 1 !
‘- = t i e —pemp r . “i
. - S O bl IO U D
Y : T H : N :
i - 1 ' ; .
f B SR B i O SO i
} . i o ¢
: i : [ |
:—- .--~t O a :’—v« R 3 v.l-v»qqgu - !l
{ q | i i ! i
§ = a e sk wd - N SNPY SR
i [ i HEE
O (- s PO U
: i } [
{ -3 1 . [ I
1 T * b v
R B E [ O

(D PLUG IN NuMBer REALLY CLOIE
To 2 on HIGH SIWE LIKE Z.00000/

N "

/\l 2.0000601=2 = 3.l6Xxi0
0.000%16 152

=0



6. Evaluate each of the following limits using L'HOPITAL'S RULE:

2
. x -4
a) lim
= x=2

Y

d) lim

x+-1 x+1

) 1im X1
=1 Inx

2x*+5x+3

2
b) lim 2=*
=2 24X

v

1) lim 3sin2x

x—~0 2x

k) Tim 8%

=0 " -1

3
¢) lim X1
= x-1

E;

£) tim NA+x -2

x—=0
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Evaluate each limit using L'HOPITAL’S RULE::

———

— ( WATcH oUT

o | f\lEGATNE
ve-1 = R gs
-1 x—-1 S
o fim-2 =52
x32 x-2
1 1 \
-4 +x +Z
11 ]ing
L
12

x—95

13) lim
x5 Qx+4 -3

12) lim

x-2=3

14) lim
=3 x—3
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15. Evaluate each limit using factorinQ and simplifying. Check your answers using
L'Hospital’s Rule:

2 2 2
a) lim == b) lim =% o) lim X 22
=1 x-] =2 x-2 =1 x“+4x+3
2 . I7L —.—E
2

16. Evaluate each limit by rationalizing the numerator. Check your answers using
L’Hospital’s Rule:

F =N

-2

Jr-1 V2-Jx X+

b) lim
=1 x - =2 2-x

0 li

X

Y ,..4:-
T

***BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE VERSION 13
#3949, #184 — 188

https://moodle.sd79.be.ca/pluginfile. php/64324/mod resource/content/4/ AB%20Calculus%20Version%2013.pdf
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3.3 - PRACTICE QUESTIONS

1. Use the DEFINITION OF THE DERIVATIVE to find % Check your answers

by differentiation.

a) y=2x+5

| 2(e+h) + 5 ~ (2145)

w7e

e 2x+2h S ~2X>5

h

o
. 2
‘cm -—j—/’
o A
=2
d) y=x2+2

Iﬂnﬂ

(% -I—Hl-n. -—k(x;'“- )

w0 |,\
Cerbx(kn) 2 -X=2
ek R
e
h>o h

h>o

h

lim  J (2240

h=—>o

livn

h¥o_

gy

2x *r;?‘n

o
- s

= 2%

b) y=3-2x

e) y=x2+2x

21 ¥

c) y=x2

2x

Hy=2xt—6x+1

Yx -6
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1. Continued ...Use the DEFINITION OF THE DERIVATIVE to find %

9D y=z My=112

L ~ |
X

-1 '

m -
ho h (k+z)
X (xth)

L‘.;’", bx (xh)

ll‘m %X—-ln
e  hx (xth)

L‘-?'a 7}%(::‘«)

~ 1
; e S
SN

Dy=+vx k) y=vx+4 ) y=v2x

| !llM( x+h+y - I x+q>(¥-¢nﬂ§ +T§:¢) |

__..——-—-‘L K N PONPUSREEPNS g
% hve — . r"‘
sz h fj;ﬁm 4% *“'V‘H‘> 2 x

ov lim  xrhtt— (XYY
_————__
I h>o h( Yrh+d Xty

lim )(—Hn W - X A
h¥o h(lxﬂnw +3x 4)

lim ré:r:T§::
h>o J"i( ¥

N P
g +1 Xty

{
= 160
2 x+w



3.4 - PRACTICE QUESTIONS

1. Use the fundamental trigonometric limit to evaluate each of the following:

=L : .
w? . sin3h . sin5h sin6h
\d".’:'/ 4) lhl-r-rc} i3 b) ;11_{1& h ) i lh—-o 6h
' Sin X2 5 2.8}
ewalds 3 =5 =]
= 3
) lim 4sinh ¢) lim 3sin5h £ 1im 3sin3A
h h 0 2% -0 5k
) 15 q
" 15 L
sin7n + an\/‘ 2sin4x q TRV
Fint? i 25A% H & Cost
9l nod sinZn ,4.4 h) :lrl—lsr(l) sin3x = 2"—;:_3':' 3 Cos 3%
jn . Sian “J Ak
Mo« Syan lim 8 Cutlo)  Qlos(o
2m1)_SM '\""" 2n. . 1 X7° 2 (53(0) FCasle
7 ""1y| Sm?n H SA\\ 2n 2 l \
1 1 ' JZ: 2 = T|€

2. Use the fundamental limit involving e to evaluate each of the following:
1

3 - %S 1
a) 1}113)( 1+4) b) 1}3}( 5) ew(H-g) ) lim ( 1+3u)
> . )4
e hs.-x RS l__t_}_) (1] ' y e3
he 5% | % T - 5
(lexY ] 7 €
) tim ( 1+4y) o) lim ( 1+sint)o £ lim (1+20)
. .
ol e e

3. Use the fundamental limit involving e to evaluate each of the following:

2

(1.,.2) b) lim (1+-3—) ¢) lim (1+—1—2)
n n m—s4 m

3
e

a) lim

n—s+0

e” e
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3.5 - PRACTICE QUESTIONS

Use the piecewise functions to find the given values. Sketch below to help.

1. 2.
V5—x x < —4 sing@, Psm

. g(x) = xz_s' 4<x<? w(@) ={cos8, m<8<2m
-3  x>2 tand, 6>2n

a. lim g (’,‘? = -1 b. lim, g(x)= 11, Jim w(8) = b. w(m =

¢. 9= -1 d. lim g(x) =5 . Jim w() = -1 d. lim w(6)={
e img=-1  £Ime®=-1 " ynu@)= ONE £ lim w®)=0

g ,}_i,lllq.Q(x) = D“E h, g(-‘l’) = ]] g x'i’;‘,,“’(a) = DNE h, w(2n) = DNE

"’—-"‘,‘q' - = A - ~ -
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3. Create your own piece-wise, non-continuous limit question with the following criteria:
> oblique line (negative slope)

> rational function (VA: x=2) ﬂnsmr M/" I/ Vdﬁ’j

1
H
b e ‘;.
i
b
PRCVE LN [-—’—'—.:. [POIFLRY L a -2 . :\.g
i
s o L:-.‘-—‘! - ri“g
i
A
ez V) 1
§
- j '7= {
5 ¥ 4 T2
- cogend
L
i
A
—_——
MR U e st

jee



4. Create your own piece-wise, non-continuous limit question with the following criteria:
> parabola
> radical function

wy

vy
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4.1 - PRACTICE QUESTIONS

1. Find the slope, x-intercept and y-intercept of each of the following lines:
X

a) 2x-4y+8=0 b) —i-x—%y=2 c) 5—-;’-=4
Mc }i WA= % = %
xint = -4 zisd=3 xist = 8
jn'nf; 2 U,‘,,f: -8 bizv" e ~20

2. Find the slope of a line parallel to and the slope of a line perpendicular to each of the

lines in question #1. .
e 1% L%
3. Find the equation in slope-intercept form of the line passing through:
a) (-1, 2) with slope of —% ¢) (2,-1) and parallel to 3x -2y =-6
=MX +b 2
A1)+ -2y -
2= 2.(‘) ". =—Z"t+‘zé_ \(j =X 4
L = .i e
2
b) the pts (3,1) and (-2, -5) d) (2,-1) and perpendicular to 3x-2y=-6
4 13 = L
= 2x-% 33X 13

4. Use algebra and geometry to find the equation in slope-intercept form of the tangent

line
to the given circle at the given point.
a) X*+y*=25 at (-3,4) b) x*+y* =169 at (-5,-12)
-2-:1" . -—_4_ * _L = -3—
o+3 3 ¢ j: -5 (69
‘ T{J' = —
J:mx-—l—-b )2
q - %('3) +L
Y= -g b
IH-% = b
> 25
o> 24 174

o Us 3y 25
J=dx 7




5. Use the first derivative to find the slope of the tangent line to the given curve at the

given
point:
a) y=2x*+6 at (-1,8) b) y==x*+2x-3 ar (2,3)
‘
= T--2
y'(c)=4(-1) mes
o'. mT = -4
3 3x-1
¢) y=4-3x" ar (1,1) d) y= 3 at (-2,-7)
X+
mT = -9 mT = 1D

6. Find the slope of the normal line to the given curve at the given point for each of the
curves in question #5.

i
a) j b) -12 c) "11;'" d) —T:;

7. Find the equation in slope-intercept form of the tangent line to the given curve at the
given point for each of the curves in question #5.

a) 3:-'+x+'+ b) 'j= -2x+1
o Y= -9 410 ) Y= lox+ 15

8. Find the equation in slope-intercept form of the normal line to the given curve at the
given point for each of the curves in question #5.

1 -4
Y Y= fo,,}% b) j-z)u—z

-4 -3
0 4= qx-¥ o Y="10 T
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9. For each curve below find the equation of the (i) tangent line and (ii) normal line to the
given curve at the given “point:

a) y=(x3—5xF+2)(3x2—2x) at (1,-2) b) y=+16x° at (4,32)
- fiad y's (XL sm ) B 3vE20)

- plug i el > 1O s om=-I0
=mx + b L) j-‘-‘; [2x ~1b
5 \
K SHEORE
b=8

10. Tangent lines are drawn to the parabola y=x* at (2,4) and (:81 é)
Prove that the tangents are perpendicular.
3 2x (2,9)=> m= Y

> meg

\-

5—21 (W&
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11. Find a point on the parabola y=-x*+3x +4 where the slope of the tangent line is 5.

(-1,0)

12. Find the equation of the normal line to the curve y=—-x"+5x that has slope of -2.

- - 7L
‘j- 2x + T

13. Find the equations of the tangent lines to the curve y=2x"+3 that pass through the

point (2,‘,57). >
(e, 2¢%3) Line A jr Zox ~ 417

LiwneB Y= ~t4x 4 |

HINT: Remamloer Y= 2x%4 3
aind  use

»(z,-v) m= G- _ 7
Gaox, I

177



14. Prove the curve y=-2x*+x—4has no tangent with a slope of 2.

-éx’,z-}l = 2
A Mi
= o

[

(%"= Ot do

15. At what points on the curve y*-3x=>5 is the slope of the tangent line equal to 1?

T (4)1) and (-2,

#**BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE VERSION 7
#56 - 58, 60, 66, 69 — 71, 128, 130
r_rps //moodle 5d79.bc.ca/pluginfile.php/1871/mod resource/content/5/AB%20Calculus%20Version%207.pdf

A
\.
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4.2 - PRACTICE QUESTIONS

1. Use Calculus to find the CRITICAL POINTS of each of the following functions:

a) y=x’-6x+5 b) y=2x>-24x ¢) y=2x+6x"+6x
'j=2x-6 (2)-32)3'(-2);2) (-1,-2)
2e-4=0
x= 3

U: (3)1"‘(3)"'5
4= -4 "

( 3,-4 )
2. Use Calculus showing a THUMBNAIL SKETCH to find the TURNING POINTS of each.
of the following functions
a) y=x"-4x-3 b) y=-2x>+6x+13
, 15 Find critieal pts (Sameas q,bove)

535("" (2)_7 \ * M|7 V\"!Ve&{zd "\Mz;{ , -+ ) -
W pick humbetr on each SI ) :g %
27 B plug tak ' e gek For Va N
N
¢) y=x"-12x ° 2z 3 d) y=20"+9x* +12x
“+ - _+ o 4
-2 7- z\z/ -z\;l
e) y=x>+3x"+3x f) y=3x"-4x

192



3. Find the local extrema (local maximum & minimum) using the FIRST DERIVATIVE TEST.
Show a THUMBNAIL SKETCH.

a) y=20"+3x* —12x b) y=4x>-48x+10 0) y=(1-2*) -2
cp (1,-1)¢(-224) cP (-2,74)¢(7,-54) cp(-1-3) (0-1)¢ (1;2)
U Min L-‘Ahv L.May L. MIN LN L.Max  LMn
MAX MAx
MAX
/l\ Iy / _'_":_; +/&\"" } +
y / = -1 o 1
-2 1 2 \/ \
\ MIN Min

4. Use Calculus showing a THUMBNAIL SKETCH to find the INFLECTION POINTS of
each of the following functions:

a) y=x-12x by y=x"+3x"+3x ¢) y=x'-4x-3
Pt s v" = brzo " 5
1e (o‘,o') J°: °t

ZM _‘[Zg;-} & C6ucam'-|~) /7:\ o No IP
NYACH -1 i -1
ﬂ 0)0 \/

-6 N
u.co Qince Here 1S a IP ("1 '1)
Y =¢(1) .
16 U Ckau’e in
cu Concavity
(00) is IP

5. Use the SECOND DERIVATIVE TEST to find and classify all local extrema:

a) y=x"-10x+3 b) y=x"-12x+5 ¢) y=x'-25°
- 27
(6,-22) L. MiN (-2,21) LMax (—'L ’72'6) L. Min
(2,-n)t-Min
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6. Use Calculus to find the turning points of each of the following polynomial functions
(show a thumbnail sketch). Identify each turning points as a local maximum or a local
minimum and sketch the graph near each turning point.

‘a) y=x*-6x+8
': b =0
Y 2x o
Xz 3 9
cp (2,-1)
L.-MIn

3 L

®

<) g(x)‘=%x3—4x
cp (1, -2%) L M

e 1
T
- /% 'A - +;ﬂ S
- \ K /
AN/
®
e) y=-2x"+1
‘_ |
j z-lbx =2
x=0 (©o1)
y NoNg
= —5x
l R B

b) f(x)=x"+2

ce (0,2)
i NoNE
AT
Ll

d) y=x"-12x

cr ((2,-18) LMW
(2, %) L.Ma¥

£

+ GA el

f) h(x)=x"+4x"-8x"

cP(-4,128) LMN

go)o) L. MAYX

*+*BE SURE TO DO MULTIPLE CHOICE QUESTIONS ONLINE VERSION 7

#23-37,236—248,272-292

https://moodle.sd79.be.ca/pluginfile. php/1871/mod _resource/content/5/AB%20Calculus%20Version%207 .pdf
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EXTENDED QUESTIONS

PART I:

Find all intervals where the following functions are increasing or decreasing.
s use FIeST DERIVATIVE TEST

1. y=-2x>+3x*+12x + 2
j'= —exFex +12 = —-6(r-2)(xr) =0
CP: xX==2 )(:--j

T S
21 ° = 3
/
..g(x-sz-l-l)
- - - —r=— =t
= - s 4 s -

DecreAsinG (—®,-1 )¢ (z.,oc)
INCeeASING (-1,2 )

—

2.y=x5—5x3

g xt-lsx” > G (xR =0
C.B: X70 w-+J3 o T173

+'.——-:.'-_.‘+
—’L_ﬁ'-lol\)“;z

beceeasma (~3,073)
INCREASIN G (—ao,—ﬁ)e(,\]—;)do)
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¢ 4 _
j :()(_2),' o

c.p DNE
VA: X=2 .. DiscenTiNous FUuNCTIioN @ 2

x2-1
t 2 .
—-—x—lzso _—_—->_x._]=o
()(_"—-1'3 17'-.. Cant do
. C.P DNE
VA: k= 1
B! - ey
A | o 1 =~

[gzo%ﬁsma (-e,-1)¢ (-1,1)¢ (3, S
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Sy-xe"
y=rte "Cox) + 227 > 2w -2’:1.—+

e e*
/ _2.13_‘.2_)(
fj= x*
e
—ZX’,‘I"Z-)L @)
- _ I _ - —2x (x*-1)=0
| " t CP: X=p x=11
-2 -1 'y\, o VL 1 -
deceeasing (-1,0) (L, )
INCPEASING (~p,-1)¢ (0,1)
6. y = xinx
’
3-"1'3%-} 1 ((nx)
| + wXx =0
{x= —|
c,lvh\( o
cP . X = e o l?-e-L or 0,37

WiTH Inky X>o

_Q/_

v
S

ot
R
L‘c-:

[ pecreasine (€, )
INCREASING (4 g0)
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ye 2t > 28 (1-x"% )=
C. P Cﬁﬁ Y=11

X< .
-*onon-d?(-Fum\':iaLle @ x=o0

losk a1 DESMOS

*E - ; u s #
- -1 '}/1. 0o V’L 1 2 \__MP

beceeasme (-1,0)¢(L, o)
IncReasme (o,-1)¢(0,1)

8. y= (2x—4)%

[ _;/ 2
= = -4) (2 => — = O
J73 (ZJL d (+) 5(21.-'4-)‘/3
C.P: DNE
Bur this 15 how- ol ifleventiable
Q X e -
t +- Look AT GRAPH DEEMoS

]
P JJ;(
-
M&mm@ (~o,0) | AT
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PART II:

Find all intervals where the following functions are concave up or concave down.

= COND
1.y =-2x3+3x%+ 12x +2 = MSE“ Cse:'CaVo""-‘:%"i;\:tTN&

3—' -Lx Fortl >
C.P x=2 %x=-1
2™smep: fmd LP Yoo
j"r (2% 46 =0 T.pP x:-;‘- % Change in Concavity

¢

3™sTep : Concawhy Test y'(ce)= :

“(s)= ~12(2) b D LI

? 2)s - 2 s - -i ,
.7"(-1)7-12(-1)1—4 = + CuU )‘;. *

C‘L (-w) Vz.)

o (K,0)
2.y =x5-5x3

see Pt T hr CP o 13

f}"‘: 20x’—30x = !Dx(z.xz-a)so

IP: x=0 x- I‘J—;/; ortl.zz

‘1(0) 2’)(0) 30() =0 Test Fails o LR,

“(3) = 20(73) - 3o(r)- + cw  y'(-0= lox {2y} -3)-—:-_:2«;
y{3)= 2015 30(,'“3)"‘ <> yi(n= lox (2x*-3)= T~ =°

3 e o \ Lz 5 _J';,) (o)};_

» S—
8

ch fcu iep o cu an (ﬁi)o) Q’img
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(x—z)’ 8(1-2.)-; or
J= (:_z_)a =0
: No L.P
'cp }',_ cwa _7”(')=('.%j="-t -~ €D
i IR R

(1)
ﬁ!= 2;(_(7(- '+3) = 0
1)’
2x =0 ¢ yH43=2
x=0 x"":--ﬁ
>, cu, 0, cu I.p:x=o G
-1 "% o /2 =
- 1 1 J”(—&)= 21(121’3)- :._._:-:— ¢ch
— ‘ Y
o tm,-t) (o)D) e 2o
“A)s 2% (X ~—t .+ Cu
cu (-1,0)¢ (" ©) J x=1)P T T

j(&/) z.x(\c f5) cF-t--0¢d




BT- 3'1
5. y=xZe—x2 b = "ZX- ‘l“ 1x u MX‘X i-2> fox 2X .‘.z)‘)
e (ex‘
“}”'-' ";él‘— 2 +‘-b< "j)iz
ex”
o " X
J Yyx -iox +2 .0
xi.
cu c_o CM,CI)Icu .C
I o7 ° 0.47 ! \.15| > IP x=4151 & x=20.47
s S Used BESMOS
cu (—ag-t.;p)%(-o.u'l,o.qv)f' (1.5),00) (2) = + c\;
\ ()= — ¢
chd (-I.Sl;-o.'-n) ¢ (o,\n/:.g;) ‘ 3"(9) . cu

g(l)- - b

jn(a): + cu

6. y = xlnx :},: '_‘, ,V\X 5 ; -}L:
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8. y= (2x—4)§

"
)
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4.3 - PRACTICE QUESTIONS

1. Use algebra to find vertical asymptotes, if they exist, of each function and sketch the
graph near the asymptotes.

1 5 .
=T VK = Y- -2 ¢
a) y=—>  Np:Xs-2 b =) VA: X7 -3 <
\ ! ' K9
* f i 1R
o 5 — A (\
” X
\ i / .\
Vi }.[ )
¢) g(x)=6x’-5x-3 None not o _ —6x .
f g vational d) h(x) ©_4 VA: x= 12
{:“V‘C{jbn Py f’ p
-
- L v
> X
/[ )
' /
»
-2 2

209



2. Use Calculus to find the horizontal asymptotes, if they exist, of each function and sketch

the graph near the asymptotes.

N
»

b) f(x)=—r Ha: O

-2
x+1

i

d) h(x)=4x"-2x*+5 NINE

75

k(x)= Z
D=y HA %
V)
~
O e et s s _:_:":"':; 7/8
'&--...__-__ L

IS x
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3. Make a rough sketch of each function below. Indicate x-intercept, y-intercept,
turning points, vertical and horizontal asymptotes.

x+4
)
VA: X=-
HA: 4=
Xint ‘)m{
Let y=o Lot X= 0
. 6t+4
0=X44 Y Elergs
X== 4= 2
T.p. er-ar
e
.‘)l’(xn)(t)'(”("*‘”
(v+2)°
': _:_3’._ - O
(e42)”
DNE
b’

~2

b) f(x)=

1
1+x

2

VA : NonNg
HA : 'j:O
)(llﬂt DAE
351»( {
TP (0)1)

ZX 0

211



) 8(x) == W X1 d) h(x) =2x*—2x?-5x+5
c) glx)==—- — -
8 X xz K — k= /_xj\gg‘\\ VA; DME.
WY uAc bNe
VA: X=o0 A, o
Wh: =0 X-wmt: -1.68 ¢ 1 ¢ 158
X-ivt int Yink: 5
| DNE
’ 2 T.p: (-0.64 b.38)
T. P. = }L—_{L S Pw X‘ ‘_ > e
e (131,-0.44)

0
0 212



f) y=x +2
X

VA Xz 0
HA Dng

Xinl -2
b int DNE

T.P
(1.59,7-5¢)

Pris
Y

213



EXTENDED QUESTIONS

For each problem, find the: x and y intercepts, x-coordinates of the critical points, open intervals where
the function is increasing and decreasing, x-coordinates of the inflection points, open intervals where the
function is concave up and concave down, and relative minima and maxima. Using this information,
sketch the graph of the function.

y-intercepts at x =), 3
y-intercept at y =0
Critical points at; x =0, 2
Increasing: (0. 2)
Decreasing: (oo, 0), (2, o)
Inflection point at: x =]
Concave up: {—eo, 1)
Concave down: ( 1. o)
Relative minimum: (0, O)

) ) 4
. Relative maximuin: ( ], -

> —~y
X

21y



A-intercepts at v =~ '\/‘2, 2
y-antereept at v =1

-, . o o
Criteal points at: x = -2.0, '\/2
Increasing: (—ee, 2 ), 0, \2)

e .
/

Decreasing: (- \,/ 2, ()), (:'\" 2. oo)

Inflection points at: x = —

Concave up: (—— )
>
33

% 3

1 Concave down: | oo, ———|,
N )

=N e (352

Relative minimum: (0,____:__‘ 1)
Relative maxima: (-V2, 0). (\/ 2,0)

215



s 2
3) y=—51-(x—4)3 +2(x-4)°

-
-

X

x-infercepts at v = —6, 4

-
_ 122
VHHCTCCPT Al ¥ = e

Critical points at: x =0, 4
Increasing: (—eo, 0), (4, oo)
Decreasing: (0, 4)

Inflection pointat: x =6
Concave up: (6, o)

Concave down: (-u 4), (4, 6)

Relative nunimum: (4, 0)
3
N . 12V2
Relative maximum: (O, —==
\ S

216



-

>
>

x

y-mfereepts at x=—1, 1

No v-intercepts.

Vertical asymptote at: x =0
Horizontal asymptote at: y-= 0

Critical pmmx at xo= - 3. \/3
Increasing: (- \/— 3,0). (i
Decreasing: (—oo, --’\/ \/ 3, u<>_
inflection pom al ——\/g \/F(v
Concave up: {(— () ) \/6 cx)

Concave down: (-»oo —nf 6 0 ’\/ 6)

Relatuve minimum: ( \/ 3, -

9

/ - /_

,,,,, 14 3
Relative maximum: (\/2%—«)
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P R e B T

xint at L= |
No V)iwf

VA DNE
ua DNE

C.P ﬁ.+ L~ 0:37
Tncvasing éo.?n,ao)

Decvessiag ( 0, 0.37)

Jwftec P+ DNE

cu Lojm)

CD hewy

Rel. M (0.37, -0.37)

Rel . Max  hone
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4.4 - PRACTICE QUESTIONS

1. For the following situations, state whether the velocity is positive or negative and
whether the speed is increasing or decreasing.

Velocity + or | Speed | or D

a) braking while moving forward
+ D

b) accelerating while in reverse
gear

¢) accelerating while in forward

gear +

d) braking while moving backward — D

—

22¢



2. A particle moves in a straight line with a position function s(t), t > 0. In each case sketch
the graphs of the position and velocity:

a) s(t)=2¢ -3 +61

vit)s 6t -Lt+6

b) s(t)=t"-4t+4

v(¥)= 2¢e-4

Lp yiat 6 xint 2
T.p. (0.5,45) yoat -
vi)za(t) = I2t-6=0 T.P DNE
let=4 -o0s
v (g
y |
A
L vid) 4 1A Vl!t)
_____ Wi
&
X
' ",x .........
7 2

3. For each function above complete the following chart:

a) s(t)=20 -3 +6¢

b) s()=1*-4t+4

a) when is the particle at rest

t> 2sec of (2, )

a negative direction v(t)20

vie)=o never 2 sec
b) when is the particle moving in |
a positive direction V{t) 20 always
c) when is the particle moving in
P ; n-ever 0t & 2cec o

(O,Z)

d) when is the speed of the
particle increasing

1705 or (as‘.m)

t72 or {2)_"°)

e) when is the speed of the
particle decreasing

04205 o (0,05)

bste2 (o,z)

f) what is the total distance
traveled after 6 sec of motion,
startingt =0

260

20
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. Given the position equation:
s@)=§ﬂ—4ﬂ+42b+h [0, 7]
vity: L5 -8t +iz

a) Sketch a graph of position and velocity y"‘gwf

b) Answer the following questions:
I.  Whenis the particle at rest?
v_‘f\t} i e 2 o, ;—- 6 z

II.  When is the particle moving in a positive direction?

¢

V(L) 7o (0,2) {(67)
. When is the particle moving in a negative direction?
vy <0 [2,6)
IV.  Whenis the part}icle slowing down?
naevive koweards XS /
) rowavas (0,2) (L//é)

V.  Whenis the particle speeding up? L
ey AwAy Tve y oA ki § ( 2,4 ) / é, 7 )

VI.  What is the total distance travelled after 7 sec.? D om
%LBY&)# L f .710? (aunss Neq. y:ia{___ yml{{f); 1
2 ‘ ) :_‘ ) 'E Lo
r s i L l T D= :U‘
CviL) vy V() I MWWN_%, /
0 5 &
=t 3 R
10,6
,t.:_-.._..u,w.. e e >
VIl.  When was the particle furthest left?. Os
. ] 10,6

Os ¢ bs = <

VIIl.  When was the particle furthest right? &3 . g
? . P M}’a &
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. Given the position equation:
s(t) = —t3 - 6t% +10t;
vit)= 2{ 124 +10

a) Sketch a graph of position and velocity

[0, 7]

b) Answer the following questions:
. Whenis the particle at rest?
le & Ly,

pied

.  Whenis the partlcle/'novmg in a positive direction?

(0,1)

lll.  When is the particle movmg in a negative direction?

(1,5)
IV.  Whenis the partlcle slowing down?
(o) (% 5)
V. When is the particle speeding up?

(1,2) (57)

VL. What is the total distance travelled after 7 sec.?

% V(i 1 (V(f’} U v(t)

v ) s
L | e |
o] 3 !’} ?3" e

VIl.  When was the particle furthest left?
5e

VIl.  When was the particle furthest right?

|5 <7$

y=sll)

"‘.’ o v('} : .
Y.éé
G g
Ds s
Py _{; o . @
e —— —-—«um;}--.__..ﬂ._,..n
/s

229



Given the position equation:
s(t) =t3—4t? +3¢t; [0,4] bt ~8 =0
Vit)= 34% -2t + 3

a) Sketch a graph of position and velocity

dtm) C/W\ S_IL‘_,V_ L

b) Answer the following questions:
I.  Whenis the particle at rest?
0,455 ¢ Lols
. When is the particle moving in a positive direction?
(0,045) (2.21,4)
Nl When is the particle moving in a negative direction?
(o5, 2.21)
IV.  When is the particle slowing down? )
(o,045) (133 2.21)
V.  Whenisthe particle speeding up? 1
(s, hs) (e, %)
VI.  What s the total distance travelled after 3 sec?

B, v 3 @g \

ji e t {V(“ d J v(t o
o bt "\u

5 s 2l

Coudrae |

3 7 ° . 1 ) .

(ys) -y (ws)+3(.45) [z.;a) y(2u)t3(22)
&)'63 - D? ‘ifz.u - 0.63J[
062 2.19

(3) - u(z)" +3(3)
&O 'ﬂ"}““ZHJ 'Q'”

1
L

VI.  When was the particle furthest left? ) 63
2.245 O Mss
VIIl.  When was the particle furthest right? e . B
< 2.2 2.1
045 3 R S
is
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4.5 - PRACTICE QUESTIONS

1. Answer the following questions using the graphs below:

Graph A Graph B
a) at what times is the velocity 0 L A t= L4, 8
b) at what times is the object moving in the a ¥ [v>o (0,6) (0,1) ¢ (+.8)
positive or negative direction -|v<o (6,9) (),4)
c) at what times is the acceleration 0 t=3 tz 2,6
d) at what times is the acceleration + or - (& 3{ 2,6),
: - : TV ;
e) when :s' the object slowing down or Sb (‘3' ; ) (0,1)¢ (6,8)
speeding up sul (9,3) (2,6)
GRAPH A GRAPH B
AT L o 1 e
R UL SN QUG S (P RS N U S L . ¢
My = NG AT
P — S M . % e S S (= ST ot e
,% M J-AI._V..=1 I - S VI [N QU e S SO R H__l_
T U D OO U U R B §_
i O 1 e
by ' o ’ Pf

2. Make a rough sketch of the velocity and acce-?leration in the above:

P i HE
.

H , H
¢ . r .
: ! i i ) i
I
{; e
{
P b, {
- = N
: i . |
( ‘ ! -1
§
{
y
; / , ‘\\
B b
2 - B —
R ‘
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3. Given f{x) Sketch /().

b)

a)

\05
X
1

15
— 11
05
d !\
{0.5
05
t
—
— 5
2
1
2
S
T |
05™
4

ST

o —

_—

05

0.5
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. Given f{x) Sketch f’(x) and f”’(x)

a) -

)

235



5. Sketching Position from Velocity & Acceleration Graphs that goes through Point A and/or B.

b)

a)

y”

i L o~ "~
Y 18 . A L i _ Y i I3
14?!4,. —g——-b = P ) ] s [ e s -
m i / ;1 > Pt .V | i i P I
w “ ! 1 1 i w L. |2 + L ,\\.1 T
Ll £ - S T 2 I ¥ g |1 1 “
AR R R i e D
ﬁ..__. |ﬁ \\\ “. : 3 | T i ! ] .. Ln " ‘m«.
| | RN T _ \ _ o !
o g : g o o i e .
I_IJ_MI Ti.w ;_Tuuim e | “ __ W -
41 O I 7 R
| T « 1 1)
L] N _ 1} ‘., |
it —— WEEE . G
. e e O . P
h b L 4
EN N -

h » L
ENEEENE EEEERER IREEN NN 1. B
ENEEEEE ENEREEE [T I O D T I N

N Y T I A N I O N A WA
- = RN A | A WA I N 0 U R N 0 R ) Y S
L L I _ _ w. . O A Y A
Dot LTINS Z TN AP EEEEEE Y AN
’ m | | M_I ,,.1;! - X . _.,..,“x fg w . _M m - N ) _l W M _w..x,.. .m. _ .m
| N N O R A B Al T 1Ze 1. |
0 O OO 1 e
N I N N
- wu A . L = o i 5 //m-- _ BN EE i | I
| S} L.ob = | | i, - I8 b 1 w "
T | T ! WA i O o o . i i
. 1 . _ W T T 11 ..4_-1_:.%. Lo S T
L 4 L J b
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d)

c)

y”

T

L

AT

_

¥
?

L

T

T
“

11
—+

~ dui vy Y

v

= =,
T
REE
ey ot bt ’
_ - - H
R OC AT
i =, el | = = :
11 ’ € [V
e e a _!,w o A.: .
] C L= -
. | L
i p I ! ) ;
L ; mEaEy : i-yl_Jixs

v
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%
4 G - PRACTICE GUESTIONS Dnswers o) Vo'

1. Sketch a graph ofa function satisfying each of the following conditions:
grap

a) [ 7(0)is undefined Interval || (—=,0) | (0.2) | (2,)
f(1)=0 Sign of f'(x) . + -
lim f(x) =0 |
lim f(x)=0
f(2)=0 Interval || (—<0,0) | (0,3) | (3,%)
(3)=0 B Sign fo”(x) - - +
L | | '
1 ! ! !
ILH‘ B 5/_: _ :_;%lf;; "_'
h |

1
i

)
|
2 ’
TN Y zf'\ /‘\% " f 6
3
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b) | (1) is undefined
Jlim f(x) =2
Jim f(x) =2
"7(1) is undefined

Interval {—os,1) (l 2] | [2,%0)

77(1) is undefined mterval | (—==,1) | (1.2] | [2:4] | [4.)

=0 .»  Signoff*(x) | - |+ | - | *

79) L0 |\

S/ x=|
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c

f(0)=-3
£(-3)=0
f(4)=0

lim f(x) = —°
lim f(x) = o

r=3—o0

F(-3)=0
f(1)=0
78 =0

71 =0
7'(8) =0

Interval

(=1

T

Sign of f'(x) +

Interval

Sign of f”(z)

)

[3.)

| | L 1

! : |

TN [ ] N |
;-_.,_ o 1 L f

. . 1 ‘?

k1 = e

T Nl RN :

Y -

| |
T

H | .| l

| | | | ‘

241




5.1 - PRACTICE QUESTIONS

1. Solve each of the following equations exactly:

—_ —_
al inx+3=0 b) 2Inx-9=0
Zmx =2
Hﬁx = - = 2
e
= 8
s e{%x'e’
X=-e &
ovr X=e"
I
e3
¢c) InxfF - 4=0 d) InxP+(nx)-2=0
2 ~2 (4 X = e- and €
xzeter € () o L
(4
e) 2Inx=In16 f) 2Inx=In(dx +5)
%e&* -4 st
=
A= o =5 %
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2. Simplify:

T —

a) In(e? o

< a b) In(e?) + In (€°)
Rw [n e
~2 ln€ =1
s ~2
c) e d) ef2nd
=9 . =
9
e) e”-In( l) f) In( 8€%)
x
= X = ,ng + 3
3. Solve each of the following equations exactly:
a) e¥+e-6=0 b) e*-2¢ =8
X ¥
(e:%)(e 2 Xz lut Rejedd
e 3 e ’“"{ ln(-21
= (n\2
Xelo(n) X 0®
Loject
c) e+4e*=5 d) e=6e*+1
y ln (1) X )h(3) Rvjeo‘}
0 lh(—Z}
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4. Differentiate each function: ts
a) y=(nx? + In(x3) b) y=(xInxp

02 (lax X3 )+ (3)(2%)
7 ' P;)( \J,-_- 2(1 (n(k))(lm(&) +-l)

or th(v) 4+ 2

——

X
) y=2e(x2—x) d) y=2xe?
7.r 2e<\‘ "J-)_ (21") j/: zezx . L}){_(ezx)

y = (4x-2)e™ ™

e y=In(x +e®) f) y=—ix—
Inx
y'= 2 y = llnfe) (2)e”
i+ e (In) o
e"(xln(x)— )
fz {n?(x)
g) y=In(siny)+x* h) y=e? +xy
/’ , ’
y - ‘5’;(7" logyly + 2 jlf -9
22 +x -1
" 6’____57 ' - ZX
7 Sin? )
9(1-§3) 2
SinY
r 2X
) - 250



5. Find the equation of the tangent line and of the normal line to the curve
y =In x at the point (e, 1).

Tangent Lin Novmal Lins
. --ex +1 re”
J7ex J

6. Find the equation of the tangent line and of the normal line to the curve
y = & at the point (2, €°).

T-aﬁﬁM‘f Line Novmal Lins
2 2 | LY
= - € - ——x 1t € +=
y=ex J= = o
7. Find % at the given point:
a) Iny-x=0 at(1,¢e) b)xIny+xy=2 at(2, 1)

y-e g7 e

25]



8. Find the equation of the tangent line and of the normal line to the curve
y = sin x at the point (0, 0).

7—%;3 oA Line Novmal Line

9. Find the equation of the tangent line and of the normal line to the curve

, 1
= cos x at the point f,_ .
y point (2,2)

T&w‘)z«/f Lina - Novual! Line
- - 34431 - = 4 _ 2¢
jr By 4 Bl I HBE 55

10. If tan{xy) = x, find jx—y at the point (1,%).

oL
y I ¢

252



11. Find the tangent approximation to the function f(x)= Jx atx =100 and use it to
approximate the square root of 102.

).(x) = f(a)+ flal( x-2)

[
—— 2 -
(0 +— (loz-Io)

Em.IJ

)= 'é'x- ov

Far=—= > flio= 5" 2

1

12. Use Newton'’s Method to solve the equation x? — 2 = 0 using x-initial = 1

| Yz
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EXTENDED QUESTIONS

Expand each logarithm.
s\* 2) In(cva-b)
1) ln(%) ) n eV
, lnctlar | lnb
20lng —4n 7 & b
HIn (uv‘)s 4) In (x' y: z‘)
Slan +30nv In x +/n7+6-/n'é
Condense each expression to a single logarithm,
5) 25In5-5In 11 6) SInx+6lny
i~ (s
I _/7? /n (7 X )
7)h15+ln6+1n7 8) 20lna-4nbd
2 2 2 20
[n 2~

Ina 210 b?

Solve each equation.Round your final answer to the nearest thousandth.

13) n(7-p)=In (-5p-1) 14) In 2x=1n (3x + 10)
-2 — 2
15) n8-In(x+4)=1 16) In(x+1)-nx=5
- ' —
§-4e S
e [-e
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17) In(x+8)-mm7=3

1581

19) In (4x-4)-In3=3
~3¢ -4

4

18) In 10+1n (5x-2)=3
e’+20
50

20) In 3 +1In (2x* +4)=In 12

0

Solve each equation. Round your answers to the nearest thousandth.

23) —8e 7 =-49
~{. 812

25) e ¥ +8=35

- 0.92¢4

27) 3¢ =56

—2.927

29) 4¢”*° =29

— 3009

24) 26% =45

.339

26) e +4=59

[.33¢

28) —9.3¢'% = —67

0.19§

30) 6¢'% =63

- ).235



5.2 - PRACTICE QUESTIONS

1. An open field is bounded by a lake with a straight shoreline. A rectangular enclosure is

to
be constructed by using 500 m of fencing along three sides and the lake as a natural

boundary on the fourth side. What dimensions will maximize the enclosed area and what

is the maximum area?
=250 A"LXW 3:1(500 ~2X )
- 3 it 0X
x| Fied XY TETTN J; 22: f:o o
- - G2 600 =T
! = 5 -
Constraint P= 500 j }@__@

DIMENSIONS o P=2x 2
125m X 250m Sop:Zx t /e:— Soo- 2(125)
MAx. AREA = f 2= 250
31,250 m

——

2. Two farmers have 800 m of fencing. They wish to form a rectangular enclosure and then
divide it into 3 sections by running two lengths of fence parallel to one side. What

should
the dimensions of the enclosure be in order to maximize the enclosed area?

t P= 4x + 22

¢ Dimengions
[oom X Zoow

——

3. A piece of wire 24 in long is used to form a square and, ' a rectangle whose length is
three times its width. Determine their minimum combined area.

< aud 22
. y [z P- 4x 4 2

—

‘l MIN. ABEA | 5. 48 in®

B—
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4. Find the dimensions of the rectangle of largest area whose base in on the x-axis and
the upper two vertices lie on the parabola y = 12 - x*. What is the maximum area?

Con-;}mm-i
'/”" Y= 12-2" L
[ ] e Logeaeext | Max Area
(1;‘1'1') 4s 21(12-1,’) 32
2z
[ XX

5. An open box by cutting squares of equal size from the corner of a 24 cm by 15 cm piece
of sheet metal and folding up the sides. Determine the size of the cut-out that

maximizes

the volume of the box. Vo Lxwx i

j = (2.4—2x)(lS-2w)(>( )

y}: ’413'72)(11’366)(
= 2% - 156x +340
1 ( x*-13x 430 )

(x=3)(x=1)
X=3 x:“}‘ﬁ_ -@«

6. An open box from a 12 in by 12 in piece of cardboard by cutting away squares of equal
size from the other four comers and folding up the sides. Determine the size of the cut-

out
that maximizes the volume of the box.

n 2 em

Cut- out J
21n
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7. A rectangular poster which is to contain 50 cm? of print, must have margins of 2 cm on
each side and 4 cm on the top and bottom. What dimensions will minimize the amount

of material used?

1—':1- T DIMENSIONS
Cront e} Y- 42
z

l ] Qem X 1Bewn

— B+x —

8. Construct a closed rectangular box with square base which has a surface area of 150 cm?.
What is the maximum possible volume of such a box?

COM“‘M:\«A
2 SA = 2 +Yx?
* — .
x Max  VoLUME

125 em”

9. An open rectangular box with a base twice as long as it's wide. If its volume must be
972 cm?, what dimensions will minimize the amount of material used in its construction?

<. A.
ConS‘}VMAA’
Voluwme .

6 cm DiMeNsjons
i ZO, (cun X Gem X 6cm hish
Chn e

lng
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EXTENDED QUESTIONS

1. Dimensions of a box. A closed 3-dimensional box is to be constructed in such a way
that its volume is 4500 cm?. It is also specified that the length of the base is 3 times the
width of the base. Determine the dimensions of the box which satisfy these conditions and
have the minimum possible surface area.

DIMENS|0MS -
wW: [0cw
L: 30wm
H: 15cm

2. The largest garden. You are building a fence to completely enclose part of your
backyard for a vegetable garden. You have already purchased material for a fence of a
length 100 ft. What is the largest rectangular area that this fence can enclose?

- ABea: 616 ft*

3. Two gardens. A fence of length 100 ft is to be enclose two gardens. One garden is to
have a circular shape, and the other to be square. Determine how the fence should be
cut so that the sum of the areas inside both gardens is as large as possible.

ClRCLE GARDEN : Y4 Ft
SQUARE GARDEN : 56 ft
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4. Dimensions of open box. A rectangular piece of cardboard with dimension 12 cm by
24 cm is to be made into an open box (no lid) by cutting out squares from the corners

and then turning up the sides. Find the size of the squares that should be cut out if the
volume of the box is to be a maximum.

Cut-out : 2.64 om

5. Cost with Fixed Area. A fence must be built in a large field to enclose a rectangular area
of 25,600 m?. One side of the area is bounded by an existing fence (no fence needed
there). Material for the fence cost $3 per meter for the ends and $1.50 per meter for the
side opposite the existing fence. Find the cost of the least expensive fencing.

CosT: $960.”
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b. Cost with Fixed Area. A fence must be built to enclose a rectangular
area of 20,000 ft?. Fencing material costs $2.50 per foot for the two
sides facing north and south and $3.20 per foot for the other two sides.
Find the cost of the least expensive fence.

cost: $1,600."

of 16,000 cm”. The material for the top and bottom of the box costs $3
per square centimeter, while the material for the sides costs $1.50 per
square centimeter. Find the dimension s of the box that will lead to the

mirnirmam tntal sner What i¢ ths minimom tintal ence?

CosT: ¢ 7200.°
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5.3 - PRACTICE QUESTIONS

The rate that people are entering a local office is given below in people/hour. Use the
table to answer questions 1-3.

Time (hours) 0 i 2 3 4
r'(1) ppl/hr 12 7 3 5 8
Sketch and label a graph:
Eole
of
P
Cnleriny 8 \\
6 A, P
AN 7
N
e
o 2 _g 'E?w (l\r 5 )

Use a left Riemann sum with 4 subintervals to approximate the total number of

people entering the office over the interval 0 <t < 4.

27 Peo?‘-e

Use a right Riemann sum with 4 subintervals to approximate the total number of

people entering the office over the interval 0 <t < 4.

2% :Peofa\.e

. Use a trapezoidal approximation with 4 subintervals to approximate the total
number of people entering the office over the interval 0 <t <4.

25 peoP\e
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Gasoline is being pumped into a car. The rate that the gas is being pumped is given in the
table below at selected times (seconds). Use the table to answer questions 4-6.

Time (sec) 0

4

8 12 16 20 24

g'(t) gal/sec| O

34

42 .56 45 .34 22

[
Ges  0.b
0.5

0.4

0.3

0.1

Sketch and label a graph:

J

™,

/

N

0.1

/

Lime (500 )

6 Y g i v 2039
4. Use a left Riemann Sum with 3 subintervals to approximate the total gallons of
gasoline pumped in the car over the 24 seconds.

éqé 54“ou$

5. Use a right Riemann Sum with 3 subintervals to approximate the total gallons of
gasoline pumped in the car over the 24 seconds.

.12 361“0145

6. Use a trapezoidal Riemann Sum approximation with 3 subintervals to approximate

"7.84 qallons

ROJECT - see your teacher to get > Creek Project
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5.4 - PRACTICE QUESTIONS
1, Show how the MEAN VALUE THEOREM applies to the given function over the given

interval:
a) fix)=x% 2<x<é b) gix)=x2+3x+5 1<x<4
—j%z—: SloPE= Jr,(’*)
¢ ]
Bd g 2x mvT: (2.5, 19.75)
-2
X= 4
g7 1b
?
W= (4,06

2. Show how the INTERMEDIATE VALUE THEOREM applies to the given function over the

given interval:
a)f(x) =x, 2<x<8andflc)=36

C=6

3. Use Rolle’s Theorem to show that the function has a horizontal tangent in the

interval [-1, 3]  f(x) = x> -2x +1

f("): (—1)1-2(4)4,1 = H o (-1 4)
f(?»): (3)z-z(g)+1:‘+ (;Iq) ,_\

a

|

/
fx)=2x-2 =0 3

2x = 2 _
| fla)={(0)
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EXTENDED QUESTIONS

In problems 1 and 2, state why Rolle’s Theorem does not apply to the function even though there exist
a and b such that f(a)=1(b)

®4,1) (S%/4, 1)

D =t | & \ 4 \ %
L =2
F(x)=1-|]x—1 2. \ \

-

'2 L1 L]
DoESN'T APPLY BECAUSE THE S(x)=cotx
DeRIVATIVE AT X=| DNE , So bowsn't APPLY BECAVSE
IT5 NoT DIFFERENTIABLE ON INTERVAL (-),3) DISCONTINUOUS AT L=

3. Determine whether the Mean Value Theorem (MVT) applies to the function f(x)= 3x* —x onthe
interval [-1, 2). If it applies, find all the value(s) of ¢ guaranteed by the MVT for the indicated
interval.  Sjucg THE F(X) 1S CoNTINUOYS AND DIFFERENTIABLE ony THE INTERVAL

MVT AN APPLY C= _\2_—

4. Determine whether the MVT applies to the function f (x)= X+l on the interval [-2,3]. Ifit
x

applies, find all the value(s) of ¢ guaranteed by the MVT for the indicated interval.
ToesN'T APPLY BECAUWSE DISCONTINWoUS AT X= O

\

L

5. Consider the graph of the function g{x)=x’ +1 shown
to the right.

a) On the drawing provided, draw the secant line through

the points (—1,2) and (2, 5). p

b) Since g is both continuous and differentiable, the \ 1 / )
MVT guarantees the existence of a tangent line(s) to

the graph parallel to the secant line. Sketch such line(s) /

onthe drawing. SEE DASHED LiNE 4D

c¢) Use your sketch from part (b) to visually estimate the

x-coordinate at the point of tangency. X% 7z )

d) That x-coordinate at the point of tangency is the value

of ¢ promised by the MVT. Verify your answer to part 5 2 'O

(c) by using the conclusion of the MVT on the interval

[-1,2] to find c. _\
=2

Wy

L
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6. Given h(x)= %, explain why the hypothesis of the MVT are met on [0, 8] but are not met on

1.8 h(x) = -?‘J:y; > 32y - hldis CenTinusug Bur
B} 32 NoT DIFFERENTIASLE AT K=o
C::-Px:o S MVT Doesn'T APPLY

Some of the following questions require using the IVT and MVT "backwards.” This means that a fact is
stated and you need to identify what theorem was used to guarantee that fact. You might want to read
again the conclusions for the IVT and MVT before attempting these problems!

13. Given H{x)=x"+x—1 ontheinterval [0, 2], will there be a value p suchthat 0<p<2 and
#(p)=5 72 Justify your answer. If your answer is yes, find p.

] /->"
MVT APPLIES => WGe)-hle) | 9-(-1) . - .
2 -0 7 2 2> 5 h {P) rftd {5

se3ytet (Bl
-»P:i‘vz; e P:ng

14. Given g(x)=x> —x’ +x ontheinterval [1,3], will there be a value 7 such that 1 <r<3 and
g(r)= 117 Justify your answer. If your answer is yes, use your calculator to find r.

(NT e 230

You may use a calculator for this problem.
15. The height of an object ¢ seconds after it is dropped from a height of
500 metersis /(t)=—4.91> +500.

a) Find the average velocity of the object during the first three seconds.
Remember: average velocity is equal to change in position divided
by change in time. —\Y. 7 P/sec

b) Show that at some time during the first three seconds of fall the

instantaneous velocity must equal the average velocity you found in
part (a). Then, find that time.

hit) s continaons and diffevertiaide (o, 3] s MVT

h(3)’- h(O) - A'
3-0
-1 = -8t

- 1.6 sec . 7272




5.5 - PRACTICE QUESTIONS

1. Evaluate each of the following IMPROPER INTEGRALS if possible:

°° 1
a) x—z cn j)- AL
a—n,
-1 -1

=7
- —

-tl“
X a |

l::>:_'.4|

b) }'26" dx

(2)

| —
&

9 Sy 8

Div=> Dae

2. Find the exact arc length of the given function between the given values of x:

a) fix)=2x, fromx-4tox 8

sors Jagar - fJTE

=fJ—‘-3_a‘x
x5

8Js - wfs =

3
b) g(x)=-§-x5, fromx=1tox=3
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3. Given fis a function of x and y find the partial derivative of f with respect to x and the
partial derivative of f with respect to y of each of the following:

a) fix, y) = 4x° - 3x?y? b)fix, yy=x*Iny+y
4”,. r 2

T - l2x - ey gg: U nty)
. af . ¢

4. Find the exact value of each of the following multiple integrals:
a) }jx dxdy b) j'j'Zx dxdy
¥ °7 " N N b -1
5 Jlal; ) _Lle ;?_ZL(‘(’) "';L(z) '-:é e S
* N /; ' QZ‘)‘a -24b
e
J oy > 6,/ > 60)-¢) J
()] 0 _

c) }}yl dydx d) j}2x+2y dydx
4 (o)
)

27¢



5. Find all solutions of each DIFFERENTIAL EQUATION below:

a) ‘—iX=2x+3 b) ﬂ=4t2+5 c) £i1=3c032t—4
dx dt dt

5;2L+3

- .2 -
Yextimec yrdihstee VSt

6. Find the solution of each of the SEPARABLE EQUATION satisfying the given initial
condition:

dy 2
a) ==3x*+6, y(1)=9
o X y(1)

jl= 3 +¢
Y= Yrextc

= |3+é()+(
q-()+( —
= 2 .0 j:)c 1 6éx + 2

Y - (3-21)°, »2)=1
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5.6 - PRACTICE QUESTIONS

1. Simplify:
a) Vo b) V64 o V220 d) V=80 ¢) V=2
3t g 2.J8 4ids dJa
f) i° g)i® h) i® i) i ) i®
L -1 -t -1 1
2. Simplify:
a) (2 + 6i) + (4 - 8i) b) (3 - 5i) - (6 - 9) c) (2 + 5i)(3 - 4i)
£-20 -3+ 4 26+ 7
d) (2 + 52 -5i) e &
5i
29 -
5
h) 4-6i i) 8=2i
2+ 8+ 2i
2-16¢ S -8¢
5 17

2%1



3. Solve each of the following equations over the COMPLEX NUMBERS:

a) X+9=0 b) 3»3@+10=2x+8
?
Jy=l9 .
. 12
X - :’3(.
c) X¥+2x+2=0 d 2¢=2x-3
14 ¢ |+ s

2

4. Find the following integrals over the COMPLEX NUMBERS:

a) TZxdx b) ]4x3dx

-2i =2i

-2 -~ 15
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5.7 - PRACTICE QUESTIONS

1. Give the relationship between the POLAR COORDINATES (r, 6) and the
RECTANGULAR COORDINATES (x, y):

K- Jf+—«3‘ Sinés_‘g = _5.- ySiab

Y= }_7-1»9" COSQ"% = X-= V&JG
Tan&"—if”

2. Give the rectangular coordinates of the point whose polar coordinates are given:

a) (2, %) X= v (osC b) (_4, %) )20
g = 2Gs % N
- 2(%y) (20) )
X= ﬁ
b = rSial
(J"Z) 1) 2SnX%
2Ch)
4=
3. Give the polar coordinates of a point with the given rectangular coordinates:
3)(1,0) b) (1, 1) c) (¥3, 11\
— P, e
ey > 0 ‘
(1,0) (%) 2%
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4. Find a rectangular equation equivalent to the given polar equation and describe the
graph:

b) r=a
)cﬂ-f:a’ . CIRCLE

a)r

LN

X'ty =4 CieclLe

by 4
g 97 d r=2sind
'y &
2t (y-1) =
s ClRClLE
e} r=4cos & ) p=tanfsecH
? 2
- - - 2
(x-2) ty 4_ Y=X~ . PagaBsia
S ClRCLE '

5. Change the given rectangular equation into an equivalent polar equation:

a) X¥+y =16 b)x=3

Vo2
r=4 Cos &

) 2¢+ 2y =8 d) j:—l;v‘g},

p- 5

Y=z2 T;h&:\rg‘

e) x+2y=3 f x—y2=1
(s —— V—‘.J Z’f““g‘?
Cosb +25i46 $O-51n'C
Yeedect
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