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Complete the following table:

Unit #2 — Algebraic Vectors

Progress Check

Geometric Vector

Algebraic Vector
Coordinate Form

Algebraic Vector
Unit Vector Form

u =235 cm [S40°W]

v=10i +7]

w=(-3,0,5)

2.

Find the vector UV where U(3, -2, 9
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) and V(21, 25, -6).




a)

Graph the following vectors:

u=(3,-5) b) v

(4,-3,3)

Ifa=15i-20j+7k and b =5 + 13k, find 42 —3b|.

If the points A(x, 10, -2), B(25, 2, 15) and C(69, -14, z) are collinear, solve for x and z.
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Determine whether or not u = (10, 20, 30) and v = (2, -1, 1) are perpendicular.

Calculate the dot product of the following:

u=(-10, 13,-4)and v = (2,0, 15) b)  |u|=80,|v|=25,0=78°

Calculate the cross product of a= (100, 56, 243) and b = (-30, 28, 95).

Calculate |45 X 35|where |5|= 15, |B|=38 and 6 =11°
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10. Calculate the area of a parallelogram with sides a= (4, -20, 15) and b= (9,12, -5).

11. Calculate the area of triangle ABC, where A(0, 2, 7), B(11, -14, 8), and C(-7, 7, 1).

12. Miss Pick pushes a box of textbooks 3 metres across the floor with her foot. If she has to work
against a frictional force of 80 N, how much work must she do to move the box of books.

Y
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Three forces act on an object. A 35-N force acts at an angle of 20° relative to
a 60-N force. A 40-N force acts at an angle of 75° relative to the 60-N force
on the opposite side of the 35-N force. Determine the equilibrant of the three
forces.

®

Q) Convert to geometric form by quoting magnitude and direction angles for the vector u = (1,8.-3)

\, Convert to 2-D algebraic component form
i =12[0 =150°]

C) Convert to 3-D algebraic component form

i =3[a =30°, 7 = 60°]

@'An airplane is travelling N30°E at an airspeed of 340 km/h when it encounters a wind blowing
north at 100 km/h. Determine the resultant vector of the airplane.

® Given P(-1, 0, 5), Q(5, -4, 12), R(-19, 12, -16), and S(2, -2, 5), is it possible to express ﬁ as a linear combination of

PR and PS? Use your result to find if the given points are coplanar/{a”lm/f\l'*m

—
G)The vector XY =[-3,—1, 4] has its initial point at X(5,7.4). Determine the coordinates of Y.

@ Given A(-2, 1, 3), B(3. -5, 1), and C(0, 2, 0).
a) Determine the coordinates of midpoints D and E of lengths AB and A C, respectively.
b) Express DE and BC as position vectors. State their relationship.
c) Calculate the lengths of DE and BC. Explain how they are related.

d) Determine the direction cosines and corresponding angles for BC .

1. The set of vectors {(1,0,0), (0, 1,0)} spans a set in R®. Describe this set.

b. Write the vector (—2, 4, 0) as a linear combination of these vectors.

c. Explain why it is not possible to write (3, 5, 8) as a linear combination of
these vectors.

d. If the vector (1, 1, 0) were added to this set, what would these three
vectors span in R¥

O A sailor climbs a mast at 0.5 m/s on a ship travelling north at 12 m/s, while
the current flows east at 3 m/s. What is the speed of the sailor relative to the
ocean floor?

OA car is 260 m north and a truck 170 m west of an intersection. They are both
approaching the intersection, the car from the north at 80 km/h, and the truck
from the west at 50 km/h. Determine the velocity of the truck relative to the
car.
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@ Suppose ¢ = 60 km/h represents the velocity of an eastbound car, = 80 km/h represents the velocity of

Y

&

a westbound truck, and b = 40 km/h represents the velocity of a westbound bus. For each situation,
state and draw the velocity vector.

a) the velocity of the car as it appears relative to the driver of the truck
b) the velocity of the bus as it appears relative to the driver of the truck
¢) the velocity of the bus as it appears relative to the driver of the car

A boat on a lake is heading at a bearing of 30°. The boat is travelling at a velocity of

40 km/h and the current is flowing from the southeast at 9 km/h. Determine the heading
of the boat and the resultant velocity relative to the ground

\L,

WL,

@

.

-
Suppose that |(| = 8,

Does @ (b+z)=alb+alz? Prove your answer.

2| = 3, and the angle

between these two vectors is = 60°.
—
a. Find ¢- 4.

b. Determine the dot product of the vectors c—d

—

and ¢ + 22.

- —
¢. What value of £ would cause the vectors ¢ — 4 and

2+ kd to be perpendicular?

—
- . . —
(_;OIISICICI' any two vectors 1n R3, a ‘Elﬂd f,?‘

a. Describe in your own words what the scalar

. . — i - —
projections of 2 on & and & on @ represent
geometrically. Draw these projections in your
diagram. What does it mean if this scalar
projection is positive? Whar does it mean if this
scalar projection is negative? What does it mean if
this scalar projection is zero?

. Describe in your own words what the vector

. . - s - —
projections of 7 on & and / on a represent
geometrically.

For each of the following computations, state whether

the result will be a scalar, a vector, or if the

computation is meaningless.

a. ‘E X Z‘?

b. (@ X 6) X3)-d
cdXb+db

d. (@ (6 x7)-d

e (@XB) X3 -d)|axE[z
£(@XB) X3+ d) — |dxb|¢
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(S e e = = = o
©Cc—nsida' the following vectors @ =51 — j +2k . b =i —4k and ¢ =—i + 67 . Compute the following

a)
b)
c}
d)
e)
f)

g)
h)

ab

(26+b)xa

bla

bxe

(G-3b)¢

o

Find angle between vectors g and b

If atriangle is defined by vectors E and ¢ | find the area of this triangle.

@Pind word done by the force F = (—2.3,—5) when an object is moved from point 4(0,1,4) to point B(-3,0,5)

@Find a unit vector perpendicular toboth a =(2,-3,0) and b= (0,1,-2)

@ Prove the following relation involving vectors:

b=

1,. = o
—|a+z;.|2—l,a—b|2
4 4

d . - : " -
@ If @ and & are unit vectors, and || a-#|= V2 , determine (24 —3b)-(d +2b)

2\

I a

+5+2=0 prove that G-b +be¢ ++d =—%(|a|1 +[5f +[ef)

A special bicycle compurer reports the magnirude of

Eht‘. rorque EXG‘[’IE‘CI b'\’ a C}’Clist dlll’i[lg a strenuous

600

portion of the ride to be V3] at the top of his

pedal-stroke. If the force exerted by the cyclist ar this

point is in a direction that is 60° relative to the pedal,

and l'ht". pedﬂls are 25 cm in lﬂllgth, hO\V lIlUCh fOI’CE,

in N, must the cyclist be exerting at this moment?

@Suppose a box on a frictionless ramp is being pulled by a rope with a tension of 350 N
making an angle of 45° to the horizontal ground. If the angle of incline of the ramp is
15°, and the box is pulled 50 m, determine the amount of work done.
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2.

ReviewSol

August 6, 2018

3:01PM
501! u‘\ﬁ oS
MCV4U1L Unit #2 — Algebraic Vectors
Progress Check
Qo A
1. Complete the following table:
. Algebraic Vector Algebraic Vector
Geometric Vector Coordinate Form Unit Vector Form
@ T =35 cm [S40°W] T = (-2?50_,-%.‘30 o= -2250T -26.3) 7
.
@ | T =D unds [N550°E) | S = (10,77) V=101 +7)
G0 = J3% unts ﬂzoﬂ:."h{] _ — = ™
@ [o"+e y] [30.96" 40 2| w=(3,0,5) W = =31 +5k
® T=3%cn [s40wl
(=]

@ 3= W
 Jeays o Y

LA
Cos A S
_ =i /=3
A= Cos &
E@ =120.906 ° Yo x-o«xgk
Cosh = B
1!
3551n40 = X B= Cos'(F)
(o= &
n
Cast0= L
35

Cos C= =

_ =)
3500540 = C= o' ()
26.81 =

E-.—. 30.91° +o 2-0%iS

Find the vector UV where U(3, -2, 9) and V(21, 25, -6).
OV = (21-3, 25-¢:2), ~-9)
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a)

4.

® 5

Graph the following vectors:

A% = (25X, 2-10,15-(2))
—
AB = (25-X,-B,17)

“Repz-lb (2% -XX2D = 44
k- le 50 -2Xx= 4%
K=n -2x=-l
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u=(3,-5 b)  v=(4-35 .
p MDY
[S]
5
v
— FENS SIS e P8 5 ; Ei (53
Yol
X ®
Yo
Ifa=15i -20j +7k and b =5 + 13Kk, find |42 - 3b|.
3= (15,-20,7) B = (0,5,13)

e ) wa-a ] = Trry izt
415,20, =3 (0 5.1 o
(0 -‘%0 ;3) 3((015|53> 29 e -3\ = W‘I5z+ -
b [ + T — —

* (40,-95,11) \43-38) = {12746
-1
If the points A(x, 10, -2), B(25, 2, 15) and C(69, 4, z) are colinear, solve for x and z.

BC = (69-25,-M-2,2-15)
ge = (M4,~16,2-15)

1@y =2-15
M=2-15



Determine whether or not u = (10, 20, 30) and V= (2, -1, 1) are perpendicular

WV = 102)+ 20¢-1+30(1)
0¥ = 20-20+20
Wy 30

No}ﬁ"ma); are mot perpendicular

7. Caleulate the dot product of the following:

a)

(-10, 13, -4) and v = (2,0, 15) b)

|u|=80,|v|=250=78"
=210 +13(0) + (-WUS) V= 1317 Cose
= =-20-b0

vy
G-V = 80(2%) Cos18
[@-32ms.32 )

2l <L

u
-
[
-
W

8. Calculate the cross product of a = (100, 56, 243) and b = (-30, 28, 95).

Ox b = (Yizo=Yazi, ZiXe= ZoX ), XiY2 =Xa Yy )

S5 23

X
5B = (5¢,(q5)-243(13)) 2’-13{—3(.")—:00(‘35)J mctzs)-sm—ao)) 243 5
—— 1067 =30
| 3x8 (=1484,~16790, 4480 | 50X 23

9. Calculate [4a x 3b|where|a|=15,|b|=38 and 6 = 11°.

l4al=405) 138 ] = 3(3%)
=0 = Y

lyax38] = 143]|38) Sin©
l4ax 38l = oY) Sinl|
ilwaxas\ = 1505.\3,@
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10.  Calculate the area of a parallelogram with sides a = (4, -20, 15) and b =(9,12,-5). - ?(; ¥ |§
\ -
- s X
A= IQXE;\ ax5'=(100~18q 135420, ‘PSHSO) -2Llo>\ ;iz
N P 5 xB = (-20,155, 238)
A= [(=0f+ (55 +@aBY

A= 32409

S The area is 22909 units?

Calculate the area of triangle ABC, where A(0, 2, 7), B(11, 14 8), and C( 7,7,1).
c (1,7,
e = |3xB) At x AC= (A5 ,<1-66),55~ 11D

Fon R
A= KB!.#C-‘\
2 = Py b, 5
P‘Cv:\i Z ¥
[l'»"'*{) x+% " 2 TR
(0:‘2 ) '{q_nzﬂﬁf’f)z*(é'b 1% 5

AB (11-0,-14+2,8-1)
=[J1501

= —']' 0,1-2,1 -D .. The area iS ‘Eéﬂ uhi'}sq,

12, Miss Pick pushes a box of textbooks 3 metres across the floor with her foot. If she has to work
against a frictional force of 80 N, how much work must she do to move the box of books.

“ a0 Wa F.d \A)L;‘E/O(z) @ /90
B W= |FI\31CosE s
W= 80(3)Cos0
W= 40T

She must do ot least 40 T of
wor K.

Yok ©

®Three forces act on an object. A 35-N force acts at an angle of 20° relative to
a 60-N force. A 40-N force acts at an angle of 75° relative to the 60-N force
on the opposite side of the 35-N force. Determine the equilibrant of the three
forces.

q"s'\j o 7A\§Sun~t con
,‘Bo o (\f ™ fa\wkg i pose L anis &
Mo ’5 +
c

:Q@OM 0°>>GO wsOo smoaj- @D/O)
- @SN" QQ) 5;(@30 s\h’ao)
2 ’@oN 285) = o (0985 ““185)

T
CF e dhec
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- Q?O +95AY O wsdS, 0F35¢m A’ + H0em A% )
= (03 qu1 ) 'zc,.(o(o(a)

B (L0320, WHE) gy o geo in el o0

2“\"‘”%, Bt (loS.I«WL) 1.4 lFE\

, £ 106l
0%.242
S bl N | 16557 Lrom
g ‘066 j;\ o wn Sonve 4\’&&?&';“551\’ F\xrel
®

u)c:cnvert to geometric form by quoting magnitude and direction angles for the vector i = (1,8,-3)

N\ -
\,) Convert to 2-D algebraic component form w= (msﬁ, S“’@ W 2D
ii =12[6=150°] o= (wsd, sl LQQ;) - 3>
f-) Convert to 3-D algebraic component form
ii =f3[a=30°y = ]

R %= B\
- A © " =X
® \\A\" NEERPTES . ( D sn®) =\r}\(v.os o, cosB, Lm\/) G )
v et = B\ LD s . (o5 66) -
- = 12 (105 567, s 10°) = 3 (wmon,wefy 6 AR ‘
—
-3 (g, ) G(S 105 S e o0
\\4) -—~\)"':C'G\ﬁ)6) = 1> 2 ) D \EL{(_D;—G-&@>:)
(cosok,cosf \6)= \, 8,-3) &2>
s O, L8 B o8 ! . L o :(2 0, % ~
Y \ : 2) )9' }_kuﬁs*“\“:\
- M
- o) =57 *B=0
-0
oo ()2 i
e
X- a“(—i) i’

@ An airplane is travelling N30°E at an airspeed of 340 km/h when it encounters a wind blowing
north at 100 km/h. Determine the resultant vector of the airplane.

: N \)‘)&3 . k&\LLosM Lo \QY— .
° N . “n SO

N T V= 2ue’ s b;b%)(“"’)‘f&\.‘fo -e =S - <o

< \007\—3\

=\ _ ~ \00 J \'&5&0*3“0006
\v\'\g 135600 + 24003 Q- G}o
Va /1 2> BIE
N - 8% 2 24,5 Kmg, | N
3\10 =\0—\ A\%&mi" \'s)o.a‘, ((o»\fbr‘.&%) \1 h X/ l
®

‘ 2- 2w (60" )s\\xGO:; = 3\10@ )&Q’ (\%) \%&)
- -\ - - '% = \00 ch‘d’) quo = \00(0) \) = (o‘ \oo)
|

) R s Q?O*co) I NE) +m) -\ )\a—oﬁ-e(oo)

o )&«w«* Yo goo
\--

. - — oy = Y25
m&*“ﬁ:v my: ‘Tg\ m L

% A:c N o °
%7‘\0‘1‘ (‘%4[&)1 9;?)‘%

>
> / S{NT’:.%E]
;°° pe ,,\{9‘1.5 [L»\[\
®(ii\'cnl’{ 1,0,5), Q(5, -4, 12), R(-19, 12, -16), and $(2, -2, 5), is it possible Incx'p(rssﬁasaliﬂ:alcomhinnliunnf
PR and PS7 Use your result 1o find if the given points are wplmar/aﬂ-w/d-'m —
" s ~(3--1.-2-0,5-5
;@: (g»—\)—H—O)\’k*S) R= (-1a--\)13-0,71e"F es (2 ’ ’ )
= - o)
= (6™ = (-1%,12,-21) (»,-2,0)

2 -
con it S waiten &ﬁé@ﬁ*\;PS \
as o Lineor Comb

(‘n"‘lﬁ) s a(-1g)02,ma) + b(3,2,0)
S&ﬁ“ 6t—(8'a+3_;b > -y=/3a-2b 2 3~ -ala+0b
= = = 2 2 N

~
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as a lineowr Comb?™—"—"—"
(6,"-!,7) = “("Y/”‘/'al) +5(3-2,0)
- - +0b
R gecipassh ) -y=igazb Qe
3 3 = oz 2 @
O 2=-6a«b @—Z:G“'b 2

b= batd swb in

Lté(—l)*l &
5 chacle 3 e e ,.-\k, as Nireor
2= 4[4)+d (; A_@ ?-iib,,\khu. gj TR s &
worbs U ?Q=»_Lm+ ¢Ps
Since there ws ro Conbrudickion in e
Ao Combmation  vechss P& PR oo fs o coplares = '-ﬁelo
fl 1o PR

Sme Toz 3T (et B) T o ollin s

—_—
@I'he vector NY = [-3, -1, 4] has its initial point at X(3,7,4). Determine the coordinates of Y.

X\/ Xb N O‘/ 52: (S)-‘*f"‘)
= -ox th

Y

Xy =y -ox —

. = )gy tox
s. OV '(’) . \,‘)—k (g 1,\1)
(9)6)8> - ?*‘\/;(Q'("'SO
@Given A(=2, 1, 3), B3, -5, 1), and C(0, 2, 0).
a) Determine the coordinates of midpoints D and E of lengths AB and A C, respectively.
b) Express DE and BC as position vectors. State their relationship.
¢) Calculate the lengths of DE and BC. Explain how they are related.

d) Determine the direction cosines and corresponding angles for BC.

- 3, -1

A R S RIS
¢ = = (-3 7 A
—.(A?—_,~z,\) 2 125 2

\‘t?— A0
m’%*g kl’cc’ - )’Zt/) -:L— 3)‘.(»”)

’(";%)a o 52 s half 4 BC
o
= U—(“* \;ea'\‘( =
o Rl (Tagn & o
E/-&) e L5 . ((umD)
- (qxug! ¥\ ‘&
“ L
=[—3 x \rg‘q)
= %ﬁ— 39 SE
? 1, 7T
\Ei\\ = EREine! Cos O w? s 6 %30
=5 les QL2137 b= QY .
2 3
. The set of vectors {n. 0,0), (0, 1,0)} spans a set in K. Describe this set.
b. Write the vector (—2, 4, 0) as a linear combination of these vectors.
c. Explain why it |sn6tpn\sslhlc to wn[c_['\ 5, 8) as a linear combination of
these vectors. )2
d. If the vector (1, 1, I]) were added to this set, what would these three
VECLOrs span mR T
@ v w8 atwik '““9“\"?(“ vl i
;(\_U?j W o Q\WM, W k
® 3~ aRaW JE
&11”\0\" alled) \"(“\\\Q) R W
= 2= \a 0% Y= oadld &3 we I wn“%\ % od 3
Q-a Y=V }»«W wnb
<3 N
(t) %: ana W Q\\O\ 0&\ o\{\n\ﬁ\b)
(x8ale allod) 4o, .9) 2 . L oas\Y
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M Q,
*i-,oj» o

> =) >

@ YW= A 'Y

AR
ea)e olog il ) ()= o1 00) (0)10)

2 \b
=Qak
n. \\) \= \a\-&y \
%\ ‘\‘\ Wy W \1&
( =\
%10“*0\’\(1“)‘WN14Q\5 e & 3%
k0w = * W
® _— _
A sailor climbs a mast at 0.5 mds on a ship travelling north at 12 mfs, while
the current Mows cast at 3 mds. What is the speed of the sailor relative to the
ocean Moor?

2D swe  we Rt Moal ) Eosh )L\Wv\a ﬁ,z

Posume  Coodingk sSkm s (\Mu) Wil oagn oF MAST buse.
5. 2 - = MAST
P x-OK§ = Nodtk
(o8 3‘0‘“5 =~ Eost.

o Ny = (9,0,05) o
\)No‘ K ‘\ISMM -.Qﬂi\u&\“-\“g “Newek
=(npo,0 3
R C,o\ )) (o) (10,,09)
Vewek =\ 0122 ) .
o spudody M%.—-m—,n% WA

OA car is 260 m north and a truck 170'm west of an intersection. They are boih
approaching the intersection, the car from the north at 80 kmv/h, and the truck
from the west at 50 kimvh. Determine the velocity of the wruck relative o the

car. \u,\o-.(\a e \“e\“"""* e
c
l\q}wn !m
—
F el .
.-‘
=~ 1’”‘& |
T R U A
0 N ! 1
_ %\% 3 ‘s\“@) _ Q‘D(ﬁ”n“ ,s\\m) (] Y‘ v

=(300) - (0r%) : - o e

o) ow|g)

:a)\l-“."‘- o V«-Iln \,"’ .ﬂ"é\

@ Suppose £ = 60 km'h represents the velocity of an eastbound car, [ = 80 kin'h represents the velocity of
awestbound truck, and & =40 km'h represents the velocity of a westbound bus. For each situation,
state and draw the velocity vector.

a) the velocity of the car as it appears relative to the driver of the truck Assb\ﬂ\f/
b) the velocity of the bus as it appears relative to the drver of the truck ; +

) the velocity of the bus as it appears relative to the driver of the car
"c’ = 0 V-""/h [61 =@ (usﬁ"smb‘?z%o,o)
i_‘ D \(m/\,\ ‘_Wl: ') (WW)S\\M)—; (7‘37 ,°>
o= W0 kimf (w]= o %s\@” ,sm\%): Q—kolo)
@ y-T-*
. (o0} - (o0)
);:e:'". =\\w 0 - 2
P }\%\\2 n KQ éj._é?"'—"

N

® - V- Y
" = (~wp) - (-®0)
- (w0 p)
= 4o b [E}
(D b\Tw = ﬁo"f
= (-w0) - U'Dl")

-;&Ioftéi%h {"’X

=\
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'\iODVavv-lh {‘){X

@A boat on a lake is heading at a bearing of 30°. The beat is travelling at a velocity of
40 km/h and the current is flowing from the southeast at 8 km/h, Determine the heading
of the beat and the resultant velocity relative to the ground

3 —'QWM/ W)= ((mbbojsm(:oj = @‘D»%@’)
-cfi..wﬁ’,\a% -l 18- (35,39

Kz &3 U ms)

Fotai (]ML\ \§ 0’ \I,,x &\\TS*\%LBL

a3

Te _\jw" WBCLE»/;\ \N \X.‘;El

L " A
©Does 64«(?; +é]: avb+alé? Prove your answer.

o (ﬁ*‘-) 2 2>
\’Y,-&i ( > M i

= >
st Qeale com LS
s

Suppose that |Z| = 8, || = 3, and the angle

between these two vectors is # = 60°.

a. Find ¢+ .

b. Determine the dor product of the vecrors ¢ — d
and ¢ + 24.

<. wl'l'.'lr V‘.‘Illle nfk wﬂllll‘l cause fhe' vecrors f) - :;‘ '.'Ind

r: + Q o bt‘ l.‘i.TPL'I'I(IiCLIlilr?

@ g.“j:ﬁ\\&\c\ﬁ% o) KH;% 233
SRl TSl T

& Coveww
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v v-»;-e ’u\*i/é 2 -93)

= %\%“’biﬂo \/W\“"“ x\‘w.;\ \30\ ‘43
=\% _.\é\z 23 a\.&\L

=g 4 -

AN

9 Q\C\'ﬁg'%ﬁ\tﬂzo fof
22 2o A -0
Wb = )t - Wit =o

T A ) - Wz =9
M xal-n—3 =0

W=~
~--SL
®) e

Consider any two vectors in R, @ and 5.

a. Describe in your own words whar the scalar
projections of @ on band b ond represent
geometrically. Draw these projections in your
diagram. What does it mean if this scalar
projecrion is positive? Whar does it mean if this
scalar projection is negative? What does it mean if
this scalar projection is zero?

b. Describe in your own words whar the vecror

projections of @ on & and bond represent

geomertrically.

alv \ ! o o}\ \N&W —(i
B JRHT) ot Bag 4 b
\{\% on }‘M “ﬁ\‘"\ \A\'\ic\:\ \}(O\W \S
“Clou"
- aqpc«\t Y ! Q’\oor v ey\%) ”\‘ ‘NJIAIZ{}
AN (l()m S dedion Or wodn )
™ B - deg & < Jodoy fom bon
*““&" v c&“‘& " M. "Q\po«v
Mﬂu\\\l( f obhse (N\‘b\ls ~ Connzel Aol U N Y ?02&
. N ch\-\ 0«\*) W\p\(.c, '\W‘XW R
¥ oL A k \sz Q&A
¥ Saeo v OQQ &r\ﬂ 3\0&11\,&) Na S\(\Oo(‘

® >
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For each of the following computations, state whether
the result will be a scalar, a vector, or if the
‘.(‘l(]l‘l“ |ll‘,|| l'l med N]ll]gl("\

2 |7xE[F= sduT = Nedwr
b (@ X B X7 -d = (e XY
cAXb+d-b = Ny 4 staloe =
4G @ x D)7~ e )T = s o MW‘} o~ (sl vedw
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Consider the following vectors a = 51— j+2k _4 =7 -4k and £=-1 +6Jl Compute the following
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g) Find angle between vectors g and b \'L\\—"\’ a2, \‘W) K_m % ’—E‘\)

h) If atriangleis defined by vectors b and ¢ fmdlheaiaad'ﬂnsmangle !

(O P \(© \ 0 ‘g
blas e g ® s

\‘*\ dsna) i :Kmv«‘m-ol\pn)

W‘\ =y \c,,}

; /_-\b'\ L @) \Kﬁ .".’J'B\\p}«)\-f
L) lo’ ) - %—3 \- o,‘L*\l) \"M")

= (@ \\\\) \" b 0)
2N+ AR« W ()

,v [

212\~ et -
(SD\V \—\?\ (% u&‘—w

:S$ ~\1).S—\\,Q) \)\W
N wh= X
= S\)4 ALY 20) S"p LAY M

& VRN \:én 2 Ag

2z

@Find wmydone by the force F (=2.3,-5) when an object is moved from point 4(0.1,4) to point B(-3.0.5)
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@Finda unit vector perpendicular to both a =(2,-3,0) and b= (0,1,-2)
bk etk e e Ya&u\ £ noomad R
™ conved  do vl weeke,
173057
Qvo)ow,i-o) .
| WG
\‘)h M'\«‘l 1\\%\"‘5 o
Sw\ } 3;0 \ﬂ\'\\ \a WA \
«\W;
@ Prove the followmg relation involving vectors:
a-b —|a+b\z—-—{a b
Kw G- GO
\&m Aﬁ&% \““ %j" AR 8\
%&lu-\o &W \9{/&& W\
N )
v\o
G =S
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@!\ special bicyele computer reports the magnitude of
the torque exerred by a cyclist during a strenuous

600

\,—‘J at the top of his

pedal-stroke. If the force exerred by the cyclist ar this

portion of the ride to be
point is in a direction that is 60° relative to the pedal,

and the pedals are 25 em in length, how much foree,
in N, must the eyclist be exerring ar this momenr?
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@Suppose a box on a frictionless ramp is being pulled by a rope with a tension of 350 N

making an angle of 45° to the horizontal ground. If the angle of incline of the ramp is
15°, and the box is pulled 50 m, determine the amount of work done.
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