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Math 151 - Week-In-Review 2
V. Coffelt

Topics for the week:
J.2 The Dot Product

J.3 Vector Functions and Parametric Curves
2.2 The Limit of a Function

J.2 The Dot Product

1. Given vectors u = i + 3j and v=- 2_], compute each of the following.

(a) u-v = WV +r 1V, Recoll U~'=*-' +33° :L\)3>
=\ (0) ¥ 3(-2) v & ~23 = Le;=2Y
= 0-0
N - “Twe do¥ [)rsduuc:\' s o Scolar.

® (-3v)(3v) {%—__@ 33 )l, 4(0-27)
CHEVZY €0,

= (%) o) + () (%)
us

(‘% :}’){-:3*— zi) 43

n

W
I

1]

35
(¢) (v-u)u = Eg ) y (-2) L35]‘£
- LT
- L33
(Q’E’. U?- = »—(,,f ! g “The dot product timeg oo
3‘ vector is a Vecior.
(d) Compute the Exgle between vectors u and v, leave your answer in exact form.
LOS(B)-.‘B; “’l \A \{—-Lp (su..o‘\oowﬂ
2 \\B — S
: | &) = Joy vy - J'fﬁf
...(0 _
Cos (@) = ——— Wl o= =44 -
Jio -
© =wccos<;ﬁéa - ;celﬂq
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2 3
2. Given vectors u = (—5,12), v = (6,0), and w = <_§’ ——§>7 compute each of the following.
(@ u-w = W + w,w,

= (;—5)({%-) + L)(“i)

"d-1%
f&.j:_—]t‘,

(v-u) = ;\)E\l W, + V LL]
- zﬁp{_.syr (o)uz):[
= 2 [F30]

,;7("’ g P _,O

i

(R L) (5,122
(2,03 K75.12%
(12)(-s) + (o) (1)
(23) &= -LO

(¢) (2v)-u

\i

i

(d) The angle between vEgzors v and w, leave your answer in exact form.

o« =) =
Cos(©)= N-W_ I R=0-(-2)+ o(3)

|71 133l ==
-\¥/s5 _

Cos (@)= w =i 10 ., -

(e o » 222 ‘é‘(:ﬁ‘tn I\ = Jlw*+O) (o o
b (P v T O I I [24
\ ©= arccos  Taar
(e) The orthogonal complement of w

4 _ o w -\
W, =L=w, M2 e {va

M3 B e (R B
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3. Determine the scalar product of two vectors, @ and b if a has a length of 6 and | = 15 and

the@llaﬁ emgh between the vectors is 3—7? \ 0"\ =
- \ o ,;4 ) Th.n. s calor Pro duct
O } O \ Ltos g ) LS the dot Produ.d'
= LU)(\S)&DS(’C{}> of 2 wvectors,
Jz
= 9o - ( =
F o452
4. u={ -5, %> and v = (3, ¢), determine the value of ¢ such that the vectors are orthogonal.
Ii"j = 0 2 vectors are @r+ko%oha\
i Yy dot Pmc\w ck w O,
O=(-5)X3 ¥ ()&
= {
= A
15 = - C
30:= C

1
5. Given vectors U = <§, —§> and w = (4, 8), compute each of the following.

(a) Scalar projection of @ onto W =i :
= s
(,omf'__)-\i - l:é.. w-W = ( )'—\) 4 (‘{_)(3)
w i-’ =l -
w =g

) 13\’\1&{) 2,(3)* = Je+ed =30 = 45

RS
- |
NE
(b) Ve.ctor_t%ro:ject?tn (ziu onto-;ﬁ Teevactor pro T
P2 vJ\ ' "i;‘i\' e yeetor with b’“ﬂﬁh ¢
\ \ €C\u.cx\ o *‘JI\L gCa\aY PrDJQC o
% \ ("‘ 3> W e direction of
-_-—
a8 4%
= L 5 >
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need fwo points (0,5 and (3,4)
6. Determine the distance between the line, 3z +y = 5 and the point (4,1), using vectors.

. a e \shance
ol <3;'q =L, 5> w\(,t:mr\ ‘)_, —‘; E 34-,'19_ i\\iSQo.louf
R ._._<3)__c[> o < ‘)_3> ﬁ A B {a?i[ FroJQCHOV\
2= (o Sl@e) + e
ﬁ:(q-o’ﬁ—f) \ QT:S-S‘;:(TSL
& ('-EI-J'I> = _B

7. A kid pushes a sled 30 ft up a hill with an incline of 5°. The horizontal force exerted on the
sled is 10 1bs. Determine the work done on the sled.

W= 1?\\5’\@05(9) \D'| =30 L&
-

W =30 (10) cos (5°) |F 1= 101bs

W = 300 cos (5°) f+-lbs 6=5"

~29%.8584 $+-\bs

8. An object is moved along a straight line from the point (1,7) to the point (5, 16) at a constant
force F = 14i + 20j. Assuming the distance is measured in meters and the magnitude of the
force is measured in newtons, determine each of the following:

(a) Displacement vector, D.
-
D =(51)-(\,H
= 4 9>

ovr

= 4w + 6o
=g, + 180
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J.3 Vector Functions and Parametric Curves

9. Sketch the curve generated by the parametric equations, z = 213, y=+v4—t,for-5<t<3.
Then write the Cartesian equation for the the curve.

£ | gz t7-13 ) ym T4-%

ST e s ana pimessiknsn
. ) & (=%,J% T L 1
2oL & en® e
ol -13 2 (-13.72) DV R
Y 3 @03 P e .
31 -4 \ 51 ) i >
x=+t*-13

S =t S50 =4-t for t24

5 . . T
10. Sketch the curve generated by the parametric equations, x = cos(t), y = 3sect, for 5 <t<T.

Then write the Cartesian equation for the the curve.

t | x=cost«x) Y= 3$c':_£_t)=
= ¢
L:'D‘? r:: G MA’-‘"LM&
‘ : —ao-\f\f:‘\c)"\*
éj& "2 -L (“/z - (o)
! e = O )
4 B Z : : I
T e ) T
e 53
L? l _f (-1,-3) Jole
Xz CQS({;)
= ) = i_. E )
+ 3secl) cos Lt) et

__,_3_:,. FOf 0 +o -\ F'or )c
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11. Given the position of an object moving in the Cartesian plane is r(t) = <e2t,c_"") after t-
seconds, determine each of the following;:

(a) The position of the object after 3 seconds.
—

Cley =4 o >

203D -(3)
€ ond &

Gy = (7,7

(b) At what time is the object at the point (1,1)7

]
e 5= AND e =1 oY Yo AWML T
2.‘\:‘-'-9.\"1(\) .-»{;:,Qn(l)
24=0D -+ =0
-1 + =0

i
s ——

Seevt , §0 ‘t:Q

(¢) Does the object ever pass through the point (EII, e)?

+
e?'k - —‘ia AND e =& at Same ;-
) 2 e't-
eZ.t - e- =
2+=-2 -x =
- +=-1
L =
Sawee , SO £ -1 omnd UXO
12. Write a vector equation of the line y = 4z — 8. (Hint: Use (0, —8) as Fy.)
r - we Con note
1{ Fuys s P 2, - o3> L
; 4 _ Yo LAY D
| 2o, e e (-9 - (0,8 = D k)
and
o = A%
- <D+H: p *84—4{:) " Ax

HEGE T £1 22
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13. Write a vector equation of the line perpendicular to the line y = 62 — 7 and passing through
the point (0, —7). — @
Q:(O,"?) M= <=,L«:}

-
Y-Lt)—-i-"a +-r-?-\: N .
v Bty 1

2Lo,~3+<,1)E
= (bt -+

14. Write a parametric equation of the line passing through the points (12,5) and (9, -2).

. ﬁ -
—
$12,5% + (-3¢ r S AR, s =8, TH
{iz-3¢, S-1tD

P

W

i1

X (%) =(2-3¢
}Lk)‘— 5-3 &

15. Determine the parametric equations for the line that passes through the point (3,-1) and is

(a) is parallel to the vector (—5,—4).

P = {3,415+ 544
= {3-5%,-1-41>
% &)= 3=5%
(k)= "l -4%

(b) is perpendicular to the vector (=5, —4).
Py ={3,-1>+ {4 5K
<3+'—1t ,-1*5"'->

LN}

x= 3+4x

\a’:—‘ 'S't
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16. State the slope of the line with corresponding vector equation r(t) = (5 — 2t, -8 + 7t .

-
r(xY=<5-2% -8+3F+t> .
< g e slopr w b oasd

T K883 4 {-2,T2% s T
Mm = j—- :'3_
- YA

17. Determine whether the lines, L; = r(t) = (—6 + 2{)i + (7 — 6¢)j and
1 3
Ly=r(s) = (5 + 55) i+ (-—8 + —s) i, are parallel, perpendicular, or neither.

2
—3 -
rLt).—.-.<m(‘,)—,}> +L2-0p & mz %3"3
OERCIS PRRS I >E RN L
(3

W\lﬁ'—ml So Ll and L,_ e not F&ra.ue\

m‘-mz_'t-'—] se L, and Lz_.OJ\-ﬂ- not r;,erl:u.né.ug\&af

2.2 The Limit of a Function

18. Use the graph provided to answer each of the following:

a. lim f(x) =-4

T——3"

b. lim f(z) ~ e

a—+—31

c. lim flz) = ~ot>

T2~

d. 1irgn_f{$) doos not xSt

—-10
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19. If lim f(x) = —25 and lim f(z) = —26, what can we say about lim f(z)?
34— L4+ 4

9-/:/'”‘ 'ch) F DJ:/VY‘- 'FCﬁ) S® ,Q.,l‘_/vf\- 'F()L) adots no + .L)(ES‘*‘

x>4” x>y XSt
20. If lim f(z) = —occ and lim f(z) = —oo, what can we say about the function f(z) at » =4
T4~ x4t

and the graph of f(z) at z = 4.

£H w “’“A“'?“V"'L(L ot x= 4 P ‘Hf\.La,Yo_Pk ot F0GO oo

o vertical M\amF‘\-o-l'e ot k=Y

21. Evaluate each of the following limits.
—

_ 41
(a) lim 30+l ) = o0
18" 84z -

— %
C8)+3(-8) +1 = Lh-24+124
$+E8) =0
5 =8 wpesas =1 -39 -H199 50 TR0

—-2

1 r
(b) lim ) =eO
z—3— \2x — 6 A

—»0

\-3)= -2
A(3)-L=L"L=0

23" waons  2:9,299,2999 5o 2x7L°°0
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22. Sketch the graph of a function, g(x), that satisfy the conditions below:

lim g(z) =0 v ev¥ical

lim gz
T—r—6
-3

(z
lim g(=
(

lim glx
z——37T

g(—3) = -2 po'wt at (-3,72)
g(5) is undefined wole or \Jﬂ.\f“’nt‘..n.—\ o-o-a.mp'\’o"'&

lﬂg(m)zrl -Sole ot (5,4

T——6~ M‘a,nfr\-o\-e_ at x=-b

)=
= i;,\othz ,5)
j=

j s s
G prg 2 __'_2 t v 8
l i
l T
l 4
A _-g
R EaE
23. Sketch the graph of h(z) = (3_T{;12T
Ix=l2=0
Be=i2 T
% = 4 Lo ovarticall MUMP’YDJQL vi
—rhy _
Ui \—— X = e [ {
x24" L-(3’<"'2'> e i a
p?o - Ny
-4
Y /} x &
x >4* L3)c-'\1-)
N

)(-'l“.\-.g_ru_‘)*'. A D)D)
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