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Final Exam Review
Todd Schrader

Problem Statements

1. Two forces act on an object. One force has magnitude 40 N in the direction of 30° above
the postive r—axis. The other has magnitude 10 in the direction of 45% above the negative

r—axis,

(a) Find the magnitude and direction of the resulting force. S
> 0 ' > ;
F, = < 40 ws Go), Ho sm(3)> = {Ho (-z)/ 40(1)> =<2°5/ 205 l
=
F= <— 19 s &%) Josin (99)D = o (J::)I ,9(7;:)> <57, s7A 0

A= )E:-# F—: = d20B-5a 20 +5727
//,2[ = & - s + GorsD 1

- - . .
(b) Find the same resulting diréction as a Inw'm:_‘,. X
X _,L,,,,,(.( )= 5

M(e):' J 4
VL 5 | o

(¢) If the object moves from the origin to the point (4, 10) find the work done by the resulting
force.

w- F - B = |p|[B] =4 B= (4,9)-©p) =<4 07

W= (z«:ﬁ—fﬁ) 4 4+ @ors) 0

(d) If a wind blows 5 mph at S60°E, find the components of the wind as a vector.
X= S sl = § CE-:_)
E -
— = 4= §as(bo)= —((‘%_)

g d= L -5
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2. a=1{2,-5,b=(37),c={10,-2).

(a) Find 2a — 3b. f
-V vV TN

2<2,-52 =383,
Y, -0 —<a, 21
= <“'7, -t0- 213

(b) Find the angle between a and b. [’_'
{ l-qb) = 25 L R = ‘/2?

a- b= (B8] [B] cos(®)
-29 = J21 J5% cesO

—24

—_— = -4
e cos

(Bl = [3*>+ = (5=

2@)+ )= b3y = -29

(¢} Find the magnitude of the vector projection of ¢ onto b

> b-2 _ 103+ D)

5] I

7/‘0&:(_}: E:’_c: <-:'> _ le ({3,720
riee= T (B) = A(%2)

3. Simplify the following:

(s) arccos | si 117
(a) arccos | sin -

"

Qvrccos (2;_
-
s (@) =

= 21
@
(b) sinfarctan(z?)) = ‘
—
o4

'J’-m (9) = i’__
|

N

-

—_

z

7\{L

’/m
X

L)

[
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4. Evaluate the limits for the graph of f{x) below.

(a) ,]i":._ flr) = L{ (d) l_iml_ floy= = N () lill)l_ flz)= l
®)  lim f) = f © Jim f@=S2  w lim 0= O

©mg=4 0 ms0-DNE o jmsw= PNE

5. For the graph above (ignoring x = 5),
Cant Mueow s,
(a) Where is f(x) not corrtirmoms?

x=2=l, ==, x=0 x=2, x=3

(b) Where is f(x) not differentiable? (I ) /ug'{’ M-”m Uow g
K==l %=~ x=0, %=2, x=3 (Z) Conwf/Cwsf
X=-l X=| () Vortical gt Line
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6. Evaluate the limits,

342 4% — 5
DR TE e S L. )
2-

t—1 242

20)
. |
LH# [im o —-/’_ _ —
,], L fl >3 = z = -
3 3 © / 2 9
— = — [
3-3 o
11 ) -
(b) lim r 3 = }VM <—3’3;‘§> ;’l_.s )/(’::\3 - @ . ’,
S a—d o — 3 X>3 - 2x (%/i)
/l’W\ -1 _ -1 —
T xe3 3 3@) ]
9 f _ X3’{K1'
° Lemy — P60 R o} Rt
(e} lim
i h
i} ) ‘QO()_'_ x}_;)(‘l—
—?/Cx)‘:-[ Lx*~10x \
o
o | 5 o
(d) lim S0 T — 20— 1 LA )i  stxd)+ o — 2
) 22 = yso >
X
LM Som gy 4+ e F —5in(0) +€
= x40 — - = 2
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7. Consider the function f(z) =2Vz +5 ~4 — 2 ( Vi
» = 2 6em)"™ -

(a) Find the average rate of change of the function on the interval [4. 11JA

m= 'QOI) - ‘Q’(Lf_) ,Q(H)—_ ZJT; -y
10—y f@y=2T4er -4 = =

\
~

- 1 -2
= - =
-y
(b) Find e such that f’(c) is equal to your answer from part (a).
! “1/1_ [
/ - -
Qior= 22 G+ " = - ,27

X+

M VT.

X+§= (3.8)*

2Ix+s = 7
“ x=@D*-S =7 24

v w+s >

{c) Show there is a solution to f(x) = 3 on the interval [4,11].

Q(:./)—_Q_ /?'&) ' ceyFinuous on ﬁ/})/]
Lay=4 HeareLort %/w.,/ . VT

Tnerwediake Ve Thwrea,

(d) Set up a limit representing the instantaneous rate of change of f(x) when = = 4.

Mean. Valne Thesrenn

hso

Py~ I Q(‘/m)h— ey _ 14,:0 (2 {Tmre -49) —-(ng _D

h

/ - )i 1000 —2(4)
Foy=Jm =2 y

(e) Find the instantaneous rate of change of f(x) when x = 4.

Yoy L= -

"z %
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5oL i x<i
8. Consider the piecewise function f(z) = . P
-1 - .
71 it x> l’ X =1
F- % X—

(a) Where is f(x) not continuous?

pu N

i Sdn 512 vo 1 =
xs 1™ X i //\
— _ | Vot inleinal
9’([) = s 3 = ‘/ °
. = N ) (oD I PN TR Mot contimeons
X217 Txer T oxslt TETNT T el @ x=0, x=|
(b) Where is f(x) not differentiable?
TR
/
S} &Y=
)& x>
{c) Find any vertical asymptotes of f(x). V, A
lim _lim < |
X0 -Q@)— X0 x S- o £ 3
Jim ;o Jimm s Lo
%_&oy Q(\(_) = y— 94_ - - X‘)O’ S}(*) o~ = o
(d) Find any horizontal asymptotes of f{x).
)"W\ X"'
o o = S Mo HA

Jim

_1 | '
Xs—a > x= §° T =5-0=5 @

Wlath 161 WIR 15: Pawa A A7 12

151 WIR Page 6




Math 151 - Fall 2024
Week-In-Review 15

TEXAS AZM UNIVERSITY
A.‘I;' Math Learning Center
s
(3

dy L L
9. Find & using implicit differentiation
cos(zy) + logg(z) = ¢

Ty _ ”-'\

(*x+9)
(rad-s4 4

—3m (Xj) < X é > + — N
_—— RN X /ncs) .
. (x+4) \
—X sinx4)- <1 _ . Ay dody | (x+)
& p "’gﬁ e = Yamxy) — R
. | X +Y
dy _ 490N ~ Tim v e
dx - .
—x8m Gy — &0 5y
aw',-‘W\OC)

J= X

i
10. Find . pavrctan
dr * ]

I (2> = In (qu’i = arctan (x)- }n(x)

d
u — m'l-avv\(y.)o /‘)2 + }h(x) . {
|+ x*

= — —

|
5 o
AK - o /"l(x W‘“‘)‘m(")
T.'l;( = arc ) - Mmoo
X ] +x*
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——“. /o
& e s) -
11. A bacteria grows at a rate p al to its siz 3 = Yo e,lz e /’l( D)

(a) If there are 200 cells when t = 4 and 1000 cells when ¢ = 10, find an equation representing

the number of cells at time £. < / 1_») (//o) 'MOOD S/3
k) R .Go> b0 o> h(G=")
e

200 = Yo e 1000 =y, ¢ 1000:‘106 - _
_ 700 loe@
50 = = 090 Yo= ———
L Jo ek hS. 10
e
/000
200 /oce bl = - —_—
—7r = /0, e s j’ 5-5/3
e e
o (plk = /n(s) /%i—:‘). <+
200" = Joc0 " ()= te=e
ok k= /() J s
e — il @)
IR =
e 200
(b) When will there be 20000 cells?
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12, A plane flies at an altitude of 5 km and passes over a a tracking telescope on the ground.

When the angle of elevation of the telescope is 3 the angle of elevation is decreasing at a
ks . * - . -
rate of 5 How fast is the plane traveling at that time?
il x
de -7
c= LA

s =
an = - <:‘ e

27 E_ ?_’5
/3 = 5 at ﬁ; _5:_
7 X
loem _ &x
_?'U - dt ﬁx= .
=
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13. (a) Use a linear approximation to estimate /630, _S), ) = K( _ X‘/—:—
foar - 8 @) s [Cos =25
= Y
(e2s, 25) a=t

—i/y |

Slope™  §/0y = 1 - )
T 1 T 8725 = G (e
67—9: (
Jees = ©o L x)= s + !
x)= 2 :,—,,Q-e:.:)

Jore = Y(b3) 2 [ @3> = ¢, L (o= 25>

= [ 25+ —%OCg)

(b) The radius of a sphere was measured to be 20 cm with a possible error in measurement
of 0.5 em. What is the maximum possible error in using this value of the radius to

calculate the volume of the sphere?

Yy = 2o df‘= @.{

AV‘ = 47-, C’Lo)" Co S)

Ve G

dV = Y r* g~
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14, (a) Find the intervals where f{x) = em Hbr iy inereasing/decreasing, (O
o> (o)

x* rlex <
- (2 © = O
xr e £7«x>- - " 4
)
)
|

0y DrE Mo Q(x)‘. x /
Yew=0 1 o =0 2x+b=0

Xty
/U/A 2% =— ‘C’(X) o <—31 M)
X=-3 foo e (-9, -3)

(b) Determine the locations of any extreme values of f(x).

Qled= e

bocal Mii s, © (@ X= —3

N" Locat May)c.

-3 Q " =
T)’f/’* {¢) Find the intervals where g(x) = ' — 2 +€2? — 152 + 10 is concave up/concave down. el Q CZX.H)<X-J)

1 ‘= 4xP= 3 hn —/S QLD , ©) (1)
"= 1 IxT —bx % -o oot 4 4 l +
3"&) DNE : N x%j); W ,; a U

l
3"y = b*-x-% =0 X= "5

b (@x +D(x-1)

(d) Determine the locations of any inflection points of g(z).

S (0 A ATath T
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15. Consider the function f(x) = z% + 5.

rectangles and midpoints.

b- ?-1
A)"/ ’i = — =
N >

2 ‘9(3) + 2 .Q(s) +2 o>

2[/‘/+ 30 + s5Y

2 (28 =@

Jinid

(b) Set up an ###a#&Y representing the exact area under the curve on the interval [2,8].

s Ty

-2
Ax-— = —%“ XL*’4+LA><=2+L(%>

- 2
=1 S (Xz_}sb °')<
/:M é} é- 7, bi ‘
-z Z@*.ﬁ 5]
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16. Evaluate

1
(a) /( y = + sin(x) ’.‘1_) dr
% Vi—-ux? S

AeSin) + (= cosx) — g.lzx"' +C

Bownd s
g = 2" +3 >
(b) )“’T 5 de “= U= 2"+3= |
x=1" - ' Au = 2_x . /n &x = '?..IJ’ 3 =
0P gx e | ) u@) s
},\ (7.) ) 2x+ 3 =x
] /!
' S I dq, ] / / / (//
- —_— = — = L . (= (s
n@) Jg 4 In @) hnfu] < In@) < )
oo

Hx Yy Ux
e - Secle ) ° e .q _ //\(x)- %</nx) . _'-
X
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