Calculus 30 Final Exam Review Answer Key
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19 a. m = 28 y =28x-35
b. m = 224 y =224x — 476
13 135
C. m = 13/242 y=——X—"—
242 121
20. (Part 1)
A (X)) =3x% +6x—24 =3(x +2x—8) = 3(x + 4)(x - 2)
a Ot++++tttttttttt bttt (X4+4)
, O-H++++H+H+++++ (X=2) .
S5 4 3 2 1 0 1 2 3 4 5 X >
+++++0 O++++++++++++ 3(x+4)(x-2)
b. | Increasing on (-==,-4) U (2, =) because f'(x) > 0, Decreasing on (-4, 2) because f'(x) <0
c. | The critical numbers are x = -4, 2
d. | There is a relative maximum at (-4, 80) because f'(x) changes from + 0 — at x = -4 and a relative minimum at (2, -28)
because f’(x) changes from -0+ at x =2
e. | f"(x)=6x+6=6(x+1)
) [I]IIIIII]I]l]VI=I{I=I=]=I=]{lililil{lililililililili== (X+1)
5 4 3 2 1 0 1 2 3 4 5 X
O+ttt +++ 6(x+)
f. | Concave down on (-o=,-1) because f”(x) < 0 Concave up on (-1, e=) because f’(x) >0
8 | f(-1)=(-1)’+3(-1)*-24(-1)=-1+3+24=26 Inflection point at (-1, 26) because f”(x) changes signs at x = -1
h. | 0=x%+3x*-24x
0=x(x"+3x—24)
0=xor0=x*+3x-24 {apply the quadratic formula}
~314/(3)" - 4(1)(-24)
) 2(1)
. —3:+103
2
X intercepts at 0, = +2‘103 , =3 _2 103
y=(0)"+3(0)" —24(0) =0
y intercept at O
i. | There are no asymptotes
- 100}
I-1IDI T T ; T T T T T T T T T 1::| 1
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Ba. F1(x) = (2X+2)(X_2)—1<X2 +2X—4) 2P A+ 2X—4—X* - 2x+4
(x-2) (x-2)
z_ -4
f/(x) X 4X _ X(X )
5 4 3 2 1 0 1 2 3 4 5
++++++++++++ 4+ ++++0————0—————— O++++++ :(xf;z)
X—2
b. | Increasing on (-o=,0) U (4, =) because f'(x) > 0, Decreasing on (0, 4) because f'(x) <0
c. | Thecritical numbersarex=0, 4
d. | Thereis a relative minimum at (4,10) because f'(x) changes from - 0 + at x = 4 and a relative maximum at (0, 2)
because f'(x) changes from+0—atx=0
| L (2a)(x-2) -2(x-2)(x ~4x) _(x-2)[(2x-4)(x-2)-2(x" ~4x]]
f (X): 4 = 4
(x-2) (x-2)
7(x) = (2x=4)(x=2)=2(x" ~4x) 2x? —d4x—4x+8-2x" +8X _
(x-2)’ (x-2)
8
f"(x)=
T T B L e i o e o L T e <] 3
O-F++H++H+++++ x—Zj
5 4 3 -2 -1 0 1 2 3 4 5 f
0O++++++++++ 8
(x-2)
f. Concave down on (-oo, 2) because f’(x) < 0 Concave up on (2, o) because f’(x) >0
g. | No inflection point
h. X2 +2x-4
X—2
0=x"+2x-4 {apply the quadratic formula}
—2+(2)" -4@)(-4)
B 2(1)
- —212@: —2122\/5 145

X intercepts at —1+ \/5,—1—\/5
_(0)°+2(0)-4
-~ (0)-2

y intercept at 2

=2

x = 2 is a vertical asymptote
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Ca. f'(x)=12x72" -12x"* =12x?* (1-x) = 1_2)/(3
12x
+++++++++++++++++++++1+0U 1-X
P iiHHiiiHHiiHHOOHHHHHHHH!(H 2x23
-5-4-3-2-1012345f'1(x)
N N N —X
“““““““““ 0++0 12x23
b. | Increasing on (-=, 0) U (0,1)because f'(x) >0 Decreasing on (1, o) because f'(x) < 0
c. | Thecritical numbersarex=1,0
d. | There is a relative maximum at (1, 0) f'(x) changes from+0- at x =1
e. , 1-x
f (X)ZW
() —1(12x7°)-8x " (1-x)  4x*[-3x-2(1-x)] 4x(-x-2) —(x+2)
X)= = = =
144x*3 144x*3 1443 36x°"°
-1
O+++++++++++++++++++++++++ (X+2)
Ottt 4 36X53
5 4 3 2 1 0 1 2 3 4 5 (x)
O+-++++00 1-x
12x2/3
f. Concave down on (-=,2) U (0, =) because f”(x) < 0 Concave up on (-2, 0) because f’(x) >0
. 9\ _ o\ gr_ 4/3=_ 3
& f(-2)=36(-2)" -9(-2) 5432 because f’(x) changes sign at x = -2
Inflection point at (-2, —543/5) ~(-2,-90.7)
h. | 0=36x"-9x¥*

0=x"*(36-9x)
O=xord4=x

X intercepts at 0, 4
y=36(0)""-9(0)
y intercept at 0

43

0
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i. There are no asymptotes

201

20. (Part 2)
a) Local Max at x = -2 is 40/3 or13% because f”’(x)< 0 when x = -2 and

Local Min at x = 5 is -263/6 or —43.83 because f ”(x)> 0 whenx =5 .

b) Local min at x = 1 is 0 because f “(x) > 0 when x= 1, Local min at x = 2 is 0 because f “(x) >0 when x =2,
Local max at x = 1.5 is 1/16 because f “(x) <0 when x = 1.5
¢) No local extrema because £’(0) = 0 (no min or max).

21.

(x)(x)=x°

Y =x-X

Y'=1-2x

0=1-2x

w=1/2 Please show the sign analysis here as well!

1y(1) 1
(ZJ( 2) 4 The number that exceeds its square by the greatest amount is %2 because Y’
changes from +0- at x = %. The amount that it exceeds its square by is %a.
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22.
60 =1+2w

| =-2w+60
A=lw
A=(-2w+60)(w)
A=—-2w* + 60w
A'=-4w+60

A= —4(W—15) The maximum dimensions are 30 m by 15 m (they are a maximum because A’
0=w—15 changes from +0- at w = 15 m). The maximum area is 450 m?

Please show the sign analysis here as well!

w=15

| =-2(15)+60
=30
A=(30)(15)
A =450m?

23. A= ny X2 n y2 _ rz
X +y? =3600 y=+/3600-x
A= 2x(\/3600 —) )

1 1 1

A’ =2(3600 - x*)2 +| 2x| = |(3600 - x*) 2 (—2x ]
(39001 | x(§ (30002 (-20)

1

A’ =(3600-x) 2| 2(3600 - X ) - 2x" |
K X

1 %

A =(3600-x*) 2| 7200 - 4x* | h
1 2 n
0=(3600-x") 2[ 7200 4x’ |
0 = 7200 - 4%
x> =1800
X =+/1800
> Please show the sign analysis here as well!

X = 304/2 y = \/3600 - (30J§ )
y = /3600 —1800 y = /1800 The dimensions of the largest rectangle that can be
y = 3042 inscribed in a semi-circle of radius 60 m are 30v/2 m and

30+/2 m because A’ changes from +0- when X = 3042
max area is when x = 30v/2 and y = 304/2

A= 2xy The maximum area is 3600 m?

A=2(3042 )2 A = 3600m’
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SA=4xh+x*
_y2
2700 = 4xh + X2, h—2700=X
4x
_ 2
V= xh Vox (&J
4x
3
V =625x- 2
4
2
V' =625
4
_ 2
0=625-.75x Please show the sign analysis here as well!
—625 = —.75x? ) . .
, The dimensions of the largest box with a square base and
X* =833.333, X =28.87cm open top constructed using 2700 cm? of material are
2700—(28.87)2 X =28.87 cm and h = 16.16 cm because V’ changes from
= 4(28.87) +0- when x = 28.87 cm
h=16.16cm The maximum volume is 13466.70 cm®
V =x°h

V =13466.70cm®, rounding may change the answer slightly

25.

f (x) = (/" + 40000 )(500) + (1000 - x) 200
1
f (x)=500(x’ +40000)? + (200000 — 200x)

1
f'(x) =250(x* +40000) 2 (2x)-200
t(x)=——2% 509

VX% +40000

O:&_ZOO

VX% +40000
500x = 200+/x* + 40000
2.5% = +/x* +40000

6.25x* = x* +40000

5.25x* = 40000 The minimal cost for the pipeline occurs
X% = 7619.047 when x = 87.29 m because f’(x) changes
X —87.99 from -0+ when x =87.29 m

.. Sshould be 87.29m from V in
order to minimize the total cost

Please show the sign analysis here as well!
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26.(a) s(t)=2t>+5t v(t)=4t+5 a(t)=4
(b) s(t)=(3t+1)"* v)== (3t+l) v a(t):—%(sul)“”’2

4t vt) = 4(t2 -1 a(t):8t(t2—3)

t*+1 (t +1)2 (t +l)3

(c) s(t)=

27. (a) v(t )—t2+5t a(t)=2t+5
(b) v(4)=(4) +5(4)=36m/s
(c) a(® =2(3)+5=11m/s?
(d) 66=t>+5t
0=t?+5t—66
0=(t+11)(t—6)
t=z-11 t=6s
_Lgps2
s(6)—3(6) +2
(e) 13=2t+5
8=2t
4s =t
v(4)=(4)" +5(4)=36m/s

(6)" =162m

1 2
28.) () f'(x) :Elog3 e(2)= mlo% e

(b) F(x)=—

36(x* —1)
x* —3x

v (loge)(3x* -3) = (loge)

x—1 Ix-D-Ux+1)) (x-1 -2 -2
(©) 1(x)= (x+1)|og“({ (x—1)? J_(x+l)loglle£(x—l)2J_[(x+1)(x1)}09“e

f (x)=x"log,

(d) f'(x)=-3x"log, x+%log3 e(x’3) =-3x"*log, x + log, e(x4‘) -
x*(-3log, x +log, &) = x* [Iog3 ;j

29.) Find the derivative of each of the following functions.

, 2x* -5
R e

, 1 1 “1/2 -3
b. f(x):—l__Gx(E(l_sx) (_s)j:1_6x
c f’(x)—(x+2j 2X(x+2)-1(x* - 2) _(x+2j X24+4Ax+2) P +4Ax+2
' x2-2 (x+2)? 2 =2)l (x+2)? _(x2—2)(x+2)

d. f'(x):S[In(x3—1)]z[ 1 (3x* )j Z[IZSX:l)}

X -1

e. f'(x)= ! ( ! )(3x2+9):< 3C+9

In(x3+9x) X% +9x x3+9x)ln(x3+9x)
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30.) A salesperson at a car dealership began work in an unfamiliar city. The number of people whose names the
salesperson could remember after working x weeks is given by the function f (x)=12In(x+1)+1.

(a) f(0)=12In((0)+1)+1=1
(b) f (4)=12In((4) +1)+1~20

©) f'(x)le_fl.

(d) f'(4 ) i = 2.4 people/month - His ability to remember names is INCREASING at a rate of 2.4

people/month at X = 4 months
f(9)= _1 2 people/month His ability to remember names is INCREASING at a rate of 1.2 people/month at

X=9 months

The rate at which the salesperson is meeting new people is reducing as the weeks go by. (e) The rate decreases
as there are fewer new people that the salesman would meet and be able to recall.
31) a
f(x)=x"Inx
1
f/(x)=2xInx+=(x*)=2xl
(x)=2x nx+X(x ) xInx+x

f"(x)=2In x+2x(lj 1=2Inx+2+1=2Inx+3
X

0=2Inx+3 32.) a. domain

3
Inx=-—=
2

X = e—3/2
Note that the function is undefined for (-o,0).
Using test points, you can determine the function is concave down for (0,e

(—o0, ), range [1,)

11) a. f’(x):YXS(In7)(3x2)

b. f'(x)=5""*"*(In5)(2x+4)

C. f'(x)=11"+x-11"(Inx) =11" (1+xIn x)

d. f'(x)= %(x—l)’“z (45X4 )+(45X" )(ln 4)(20x* ) (x-1)"2 = %(x—l)’“z (45“' )[1+(|n 4)(40x3)(x—1)]

¥2) and concave up for (e7*'?, )

34.) Find the derivative of each of the following functions.
a. f'(x)=2e""°

b. f '(X) — 2<e3x+1)(e3x+1)(3) _ 6<e3x+1)2

C. f'(x)=2xe" +x%* =xe*(2+x)

d. £/(x)= e —e 7 (2x)(x+1) _ e (1-2%" +2x) -2 -2x+1
) E

g, floo (X) — %2

35a. | T(0)=80e°® +20=80+20=100°C
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b. 80 =80e " +20
60 = 80e "
0.75=¢"
In(0.75) = —0.1t
In(0.75) _ .

-0.1
287 ~t

It would take a little less than 3 minutes to cool to 80°C

C. T(11)= 80e '™ +20=80e " +20=46.6°C

T'(t)=80e™" (~0.1) = —8e ™"

e. T'(5)=-8e"" ~-4.85
After 5 minutes, the coffee is cooling at a rate of 4.85° / minute.

f. | limT(t)=20

t—owo

The temperature will stay at 20 degrees after an extended time (room temp)

36.) a. f'(x)=15c0s5x
b. f'(x) 3X(In3)cos(3x)

C. f'(x)=4sin’xcosx

, 1. -1/2 1 . cos& cosﬁ
4 1) =glen ) o ) |- P
e. f’(x):Sin13X(3cos3x):3(2?:::):3cot3x

f. f'(x)= %(x +1) ™2 sin5x2 +10xcos5X? (X +1)!'2 = %(x +1) 2 [ sin5x” +20xcos5x” (x+1) |

. £'(x)=(cos sin(sin3x) ])(cos (sin 3x)) (cos 3x) (3)

(=]

37)a f'(x):ésin@xj

b. f'(x)=-sine™ (e“*)(ll) =-11e"™ sin e
- . 60sin10x
C. f'(x)=6(cos10x)"*(=sin10x)(10) = - ————x
(x) =6(cos10x) ** (~sin10x)(10) -~
d. f'(x)=cosxcos8x—8sin8xsin x
e, 1/(x) 2xcos(1-2x)—-2sin(1-2x) 2(xcos(1-2x) —sin(1-2x)) ~ xcos(1-2x)—sin (1-2x)
' - 4x? B 4x? B 2%
q yCcosy =sinx
2x—2cos ysin y—y=0 dy _oody
dx —2.c0sy —ysiny— = cos X
oy dx dx
38.) ) —2cosysin y&=—2x b) Q(Cosy—ysin y) = cosx
dy —2X X dx
2 = i dy COS X
dx —2cosysiny cosysiny dx  cosy—ysiny
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1
1. F(x):1x3—1x5+15 2.3x3+¢C 3. 1x3+§x‘°"—§x+c 2 B
6 6 4 2 4
3
5. xixtic 6.2(x2+1)2+c 7. 2
3 9
7 3 _ 1
8. gx“—9x4+c 9. 1(x2—5)9+c 10. —2(1—x3)2+c
7 3 9 3
1 @ 2. g 3 1 4, ﬂ
3 3 3
G.

L(8)6 ()0 (c:-% @0 (e)-:- 00 2 ()3

H.

a)—4CDS%x+C b)2e”? +C c)%sine?uc d)%sin‘ldﬁ—c e)%(ln x)2 +C
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