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1|Unit 2 12CV Date:

Applications of Vectors Unit - Notes

Tentative TEST dateM

E Big idea/Learning Goals

Some of the topics in this unit overlap with physics. If you never took physics, refer to this page for key ideas you

need know:

« speead is rate of change of o\{s\‘N\CC/

+ acceleration is rate of change of l/&{oot'f_"? Z.(F—'-J q S/"‘/ 2
+ the gravitational acceleration due to gravity olf sarth is N )

»

Mewton’s first law of motion states that if an object has __no neft
_ (it is at rest or moving in a straight line with constant speed)

acceleration is L0

» Mewton's second law of motion states a formula:

(£

Comections for the texdbook answers:

@ Success Criteria

O lunderstand the new topics for this unit if | can do the practice questions in the textbook/handouts

Date pa Topics # of guest. done?
ou may be asked to
N show them
4-5 Velocity
T2
g-7 Dot Product {Geometric)
73
39 Dot Product {Algebraic)
T4
10-11 Scalar and Vector Projections
M 28 7.5
12-14 Cross Product
1 26 75
15-16 Applications of Dot and Cross Products
K 7.7
Review

a MLY

Reflect - previous TEST mark

. Overall mark now
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2|Unit 2 12CV Date: MName:

Force

1. When objects are at rast or move at a constant velocity in a straight line, then the forces that act upon the chject
cancel each other out. In other words, there iz no NET force. The counteracting force is called the equilibrant force.
u Draw the resultant force and the corresponding equilibrant force for the following forces:

Caollinear Forces at equilibrium Coplanar Forces at equilibrium
-
f& —rts\.l}rbw‘\"(;’rce., /\_,
—> f /.

-

T, % 5:1
e— G
]CE - L%u,\' s Lh’ﬂvj— 'FWR"

~l,
!

2. Describe the forces that act on the object to keep it in a state of equilibrium. W\‘&
@ (O fpute
a. aircraft flying at constant velocity b. an object hanging on two wires c. a box standing\on a ramp

G
A —icendt — Hat
mj &“ﬁf‘t J{ w;‘l\‘}

3. Jake and Maria are towing their friends on a toboggan. Jake Is exerting a force of 65N and Maria a force of 60 N.
E Since they are walkini side by side, the ropes pull to gither side of the toboggan at 40° to ﬁach other.

friciee

a. Find thed 8 pulling the tobeggan forward from a stop. mo9 < e
b. Soon the toboggan is travelling at a constant speed. Find the equilibrait force and explain what it represents.

@ \?}: bsTebo™® — Q(QQXQO)M 1%0*
\fe\ = Whsw

fn = ks [ ® A A eov ﬁm]

s 150-21°

& €= 2.5 Llﬂ" ffﬁ 2§ bon force |
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Mz&;g;:kﬁmAL

Name:

4. Alarge balloon is tefhered to the top of a building by two wires attached at points 20m apart. If the buoyant force on

the balloon is 850N, and the two wires make angles or 58° and 6&° with the harizontal, find the tension in each of the
Y wires

R Lde & Free Qody Digoe |7] S0 A

ALY -
§So¥ \TI\: SM3w
aitudes “(‘r
e ’H,L feasion i Hhe wireg
Qe YIFN d SUI V.

5. Alawn mower is pushed with a force of 90N directed along the handle, which makes an angle of 36° with the ground.
a. Determine the horizontal and vertical components of the force on the mower.
m b. Describe the physical meaning of each component.

Ao (@ \F = eme’ = 530
- \\?;H\ - Qo ws¥S = 13N

N o ® To oo e fawn mewe .

f “ »\Dr\'};w\ﬁg&"s (ma'j }{ ﬂm’\‘;ﬁjgi&l‘\ GMSMSPJLQJ)
v | ) M
Nalx f, wosted focee esudteoe
AT W R SR

G,

6. A 20kg trunk is Yesting ilﬁ%ﬁ_ﬁi_jt__&l_ruﬂ.gb—ef-?ﬁg.—%&— r\ﬁ-\aolu
= a. Calculatg theComponents of the force of gravity on the trunk that are parallel and perpendicular to the ramp.
ﬁ a

b. Describethe p

N

1ning of each component.

e &= foomi” = s

CoRt CAR 10’* CoB\So :E\_
e =[FL DN

VN\I4e
\f,\ = Hocot 1S = &N

=moy

:Q_obﬂqum/s,s B W ﬁj
- i orce. . walReae
ﬂ = 16w @ : f:n‘dh‘omls w'ﬂwcc
— 3
& F, s caw&-&ra&}u /(y ﬁ“

hoc ce. CLLL%
( mal Ao (m”‘f’l""‘d\“_ﬂf Lox)

ey

p)
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Velocity

1. Josh can paddle at a speed of 5 km/h in still water. He wishes to cross a river 400m wide that has a current of 2Zkm/h.
a. If he steers the canoe in a direction perpendicular to the current, determine the resultant velocity. Find the
i peoint on the opposite bank where the canoe touches.
b.  If he wishes to travel straight across the river, determine the directicn he must head and the time it will take

him to cross the river. @ \_F.,\ _ \YS_"-E? Q: tqm—l %}

o MmN R SUL S
T e oA
- (\f'-‘- {24 kh\}‘\ LJ\‘V o{(ﬂ,{— oﬂ‘giv\& A"“’\“’"}
* X
fee P Spesds dbete & fmaad’s 2
%A») S Y20 Yoo
A;“amw\ 1y r {601‘“:2‘.« ao. 305\'\ _\“m a\*" lQOH-
lownsiverm from his o
(b\m\‘\l YS) s*w'l,l 'k on ‘H-L 0 oSlkS’JC
2wl P ¢
= Rl
AN (2]~ e/ 8= %
T_ > % . 0‘08”-]» Lr &: 9~3£ :o ‘/\L m\ks'\" \\UM)‘L
=X = ° e
V ﬁ\ or S min Z LOF m%spg..lrmkl """
2. An airplane heading northwest at 500km/h encounters a wind of 12[]ka‘5° east of north. Determine the THe e
resultant ground velocity of the plane. —
NE&S°E

= Hop® +1207 - 2 (500) (120)(ssl10°
lrl= 553

Sinllo — Sn @ - 553} ”
\ 2intlo r= i | %3 W]
h5> 00 / [

@ [\,\\ 33,0 Nl
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= as{wl = -l [ul T 90§ [\A
3. Acar travellin 110km/h passes a truck going in the opposite direction at 95km/h.
- a. What isTieVelocity of the truck relative to the car?
b. The truck turns onto a side road and heads northwest at the same speed. Mow what is the velocity of the
truck relative to the car?

LRelative Velocity

= FIYJ\: \T]’k&“- i\ic”\ rlodive velsclty o 8 o A Ved o |
- Ctg ’(5“0)
= 28 L),

e He \I&U\OJS art. Gollinane

2 ) B 2
R: o\ \V’rruk a Vco.r\ = \V{WDL,\ ~\Vcﬂ\r)
Ay ® \f YA\L'— \VLW,L RV PR PR () (T

Ved | = 88s

.V

as el

13§ o :
| &%& 1 “1“87 ¢ Bsagt L Ve et ool w1l

4. A destroyer detects a submarine @r{l@du& east travelling northeast at 20knots. If the destroyer has a top
spead of '@ at what heading should it fravel to intercept the submarine?

g oo

’)Do\l"\XS Sl\y\ @’ z SJ\V\ l}jo \‘, S\v\o&L
30 30 Xowde in dicedion

(=28, )° NG9k

L

9 % W\:\OS §
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6|Unit 2 12CV Date: Crogs m,n(]iew,\~ Wxy = veefr
Dot Product {Geometric)

Dot Product with Geometric If’ectors
) ana\e
“ EORA Il o P

1. Find the dot product of z®v for each of the

following where & is the angle between vectors.

a |;|=?",‘5|=12=9=5o°
i T ST
@ v [q=20[p=36=7

2. For above question a. find vex Whatis property

you can conclude from this?
- 2 .
@ T.v=@ ) )wsto @

Q, {;.'\14(\9\{-\’)st0 - Yo
o 2.2
'\i.g =V '
2. do\" fN),u.r%rE
Qopl\/\A\ATP*T‘\!E
3. a.iz@“f\ao)c.:sg(% wd 15
< \{oo . 2
)\o'_\;" 1w a Uz\a\
. ﬁ'g‘;gx/o) (,os&"f o
70 ,@\@L‘,SB:O & “%""‘”J’ v‘;
NoT
. (ou \ Cf"” (0 i) f\gsodk‘i\\ﬂ?’
caw¥ Jo scdor ¥ dot (”""h‘"{_ v

m)ﬂ

So((\a o [MAY Nul .ei(u ()aef( "f‘ 3ou wrile L\“fg

7lunit 2 12CV Date: a Thase nokes.

5

RS
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5. Prove that two non-zero vectors u and ¥ are

6.

Q.gf_bof_,..

3. Find ;0; and 5'5 What can conclude from this?

4. Find ;-ﬁ and ;06 What can canclude from this?

bath

0'\33

perpendicula uev=0 must ?fD"L

Explain why {;105]05 = a-[c ib}

assunre - -—\]"V then b=t
fn Tt -

-\u\’ \©)

e
agswre W
fom RWLES =S
Sk

B=0
T oas ¥ ot e

gl f " Arh

u Dot Product Properties
veo & UhT

2
vu =0

©

Q.

el

<

iye

EEEE

el b €L

®@

%

NI

o \(Qrai'l

Name:

)




A4 A ) \ ] A4
7lunit 2 12CV Date:\ P alfieh $o thise notts. Name: /}

B
7. Prove the following distributive property: 50(5 +E) =aeb+aec

L ol Jo- ogle Jehwetn %
v

b—- 1 [{§ u t—é
RS‘. K_ot +* K—'z R
S IR It ol
70 :\q\\z\:_lﬁ * l“\\g\;‘: %3 CAR r&(ﬂ"%“’

. L8
A LRI\ =\ T 2-(BeS) Do
edﬂdalﬁhtq) £ -\aé\(ﬂ £¥2) =\Ti\ 3 =\“\ ba\me' =* ﬁ:* QB bo::
N - agoun Y At

8. Three vectors x; and Esalisfy T+ ; +z=0. Calculate the value of % 3 + 18z + -

[]=2.[1]=3 and [] =4 sk Ahre times )“H)‘:;r:mg' T gealv
_2 (23«0 (F-3) « 20 (y-2
Yon 7;&;*%) :je(dj\ Y

= >

e L el G ALY
133 003 = - CEr< e BY) k 2
K

P NS o A TS Y

g Givn‘af a and b unit vactors, if |¢;+ 5‘ =3 find (2;—53) 0(5 +3;z)\)
5 & e
I ~ r* _ B N
o< CoS%"' \ \ FO\L

e Al_ -C\L
5 LX) R L
> | : ('( B 10° = -\3\&\@,\@0(, + 6()-s0)
— ‘{;\—IMm'l d= 00 = 0 wsbo’ + |
d ot o ~d=

R HOHNEGA
10. Two vectors 2a+5 and a—35 are perpendicular. Find the angle between a and b, if (a = 2|5 )
@ aursdf- o J2-3p)=0  smee e
)“3\3 “\_,4 Qg(ﬁl((‘: ‘,) °, pred
e —Gaeb tha—3 beb=0
@ -sat Ao
a3l - sRFled — 3P0 |
\ " Mween 3 o b
} sl 55
—Lo\\flluSO’ - _g\t\" ,
Log&: 1

= g §=60°
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Dot Product (Algebraic)

)| Dot Product with Algebraic Vectors
- - - >
v \A: - (Q' ) \)‘ )Cl) V = qu ) L'}, )Q7r>
>
-\’h' V= Q|qz + L\SL X C’\QL

I 1 Find(3a+b)s(2b-4a).ifa=—i —3j + kandb =2 +4j sk

Find the angle between the following vectors u=(-3.1, 2) and v= (5. —4,—-1)
3. Givena =(2.3, Tyand b = (—4.y. —14),

a. for what value of y are the vectors collinear?

b. for what value of y are the vectors perpendicular?

() (2+0)e(@og®) == (.,3\3) ~32=(=3-13)
= (4,5,2)" (5,201) e (20 if*fu‘?;w)
P

=)&) 4 -sle) - -2-w) (‘1: )

=% "(W{—zaf
Q ° \ \\'\)I\Los&
(wﬂc AT vl AT
=)+ ()42l () < (Y (uz o @&) é:_ce

-2 = Jsex 3O 2 v WLk w=lb
—2 ;cosG . _
— 23%) = k()
G o |
0 =0 I e
. = 3=4y
2§ a-beo - -
3@ 0 ))’ "(077
(2,3, 3’\ ( 1, ‘ﬁ)ym)— ©
-t 3y- ¥ s

3z 09
— 0%
@
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f4  Find any vector w that is perpendicular to both « = 3j + 4k and v = 2i.

55- The vectors @ = 3i — 4] — kand b = 2f + 3] — 6k are the diagonals of a

parallelogram. Show that this parallelogram is a rhombus, and determine the

lengths of the sides and the angles between the sides.
6.  Find a unit vector that is parallel to the xy-plane and perpendicular to the

vector 4i — 3] + k. N N AN
@ m‘g(q‘\>)¢,) W'(O )3)"‘) \Y (’2-) ) )J B
o od WeV =0FE— WY
= v Han W =O _
- u@lb,ﬂ‘ (0,3,%)=° (a4e) (20 =0
DKL e =0 4 o6x P2
Lf b=z 4")3%‘\”3 N @
3(L)+'*l°" B e 3= (o 2,73 ) oLcow
=2 w0 E Y Aﬁ + ik L(se)

2
’\‘l
) (} t: ('7_‘ 31—Q)
Q é Q =(q Lc) A a ot vede
woll \
S vS\d-"S ot % ° \V\
rhormbs '0\\“—‘50.,\0% will "‘"&ak T m—\
. a
) \\ow& c=0 sine vu“""
;{_ ’;.‘i:—(‘) ’\1"4‘ ;“V"\\’\k&r vwau"*'\""‘ﬁw'
! ""'(Ht%;‘) =0 for th~
- )= o e
(‘3 ’\'h"). (:L'Q)) ) © ) («‘L 0)e (4,73 V) =0 -
Y
Yo 2b -0 =3b
-2+ it ey 3
O \/ @yes=
apratlt=|
K
T
(4
b N
3= '}:% o‘gtg
:. G'(f%)%glo)
¢=( 1’5‘;“?1")
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Scalar & Vector Projections

Name:

(gse" SMNAJ
/’ 2 _
)ol ! W,’ N o
3 xs ok
e : Yﬁow
‘ ‘ i g
scalov et Ss:m '—“& ‘(‘« obtuse
fﬂj& =
. VESTs T gy
Scalar Projection ‘ Vector ijectmn of aonb
ofaonb - (o“(a’m\t))-'- \Tk‘\(,o&e/ w\‘HvLolserTMj Iy
% wld
- w° L

1.

\n
Q“"‘“‘“‘L can be drawn?

b IfPro(uontov] 0, does it follow th'lthJ{von‘tP
Y
@ |y o) |2 Bo¥ 2 SO UAAD L W 6T T
‘mb(' M) o @

Bl e
poi( #9) = 827

N
3 on :gﬁ b
ey i

a,)If u and v are non-zero vectors, but Proj(« onto v)

a. Find the scalar and vector projections of zonto v, if ¥ =(5.6.—3) and v=(L4.5)
b. Find the scalar and vector projections of vonto. 1
5 Lo

= (0, what conclusion

M)C;E lmr&wk/

M e
‘17, 3

<z v :%(l,qlg)—_%(\,%‘ﬂ :(_é 4, S%)

[Pr"J(Voh\))l’V’U \(5) + 4D+ (3(S) er SCVO(\U) (voo)s

0 e
=\
Q@ ‘\('Q(D\uww\'—)_, —‘ED_
\r.os&
\ﬁ\'%o ‘]\-{,0 . =0

0=40°
® Yo e 307t THT
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3. Find the projection of P_(jonto each of the coordinate axes, where P is the
point (2, 3, 5) and Q is the point (—1. 2, 5).
\,'5\’4_ Under what circumstances is
\ —_ —_ —_ —_
N a.) Proj(u onto v) = Proj(v onto «)?
ot | Proj(u onto ¥) | = | Proj(v onto )| 2

3. The direction angles of a vector are all equal. Find the direction angles to the

ha- ARTVERE

—9
P ~,0)
gy (Bl A AU

A

Qnoy (fR op 9\’-(0, '\,0} :
Q1o (Paom ’,L\\z CO',O/"\ o/t*’:&“l\"")

5 o=p=4 N
Gsh= wsp= \
PA . S L_ - i O=b=C
) e (pond)= Poi(@ord) O 1Pre; (20i) JProi@ord) | GG
_G_v'_\??__ 31} 2 1M cos ¢ =(Veos# Wy \I"—A“’ @oso{ (,oSF ‘”“20
VY T3 S =
| 50 i
e e & e
7 e
\-\—17/ 30“"'“_ =\
f‘ -~ \L\i sk = l/3
o3 ,\i ot talinese- - o (s d= 1
el =il ij;r,?ﬁfg
(&5“ —_— \‘-"'\02 \-J\w . \ @ f—) Qo a(lll
- ot Qi€ SNCE olas t’ )t
SL“A”5 \esd S| od collineac
o NS S , - \ Co\l ]
wz‘a“\% 3 Ot 0.9—80 ?/‘()\w,* "\ﬁ s 2 ﬁ Sane
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Cross Product \> minay /‘

" 2= (q\ % ,43) Crass Product

algebraic
T; Q qL CL (\\ qL C\
’ ol b ) L OWRLRVRL

al

-l

3

o

ﬁ,‘#i = ( a3 ” Q;\o,,) as\"l‘ql\"’) )C\\\’z’all’\ B

bxa
geometric
WU 7 - R\tsed n
T[I;efmrﬁtdufdz‘) MQ., OVX \ \ /\ erMg (p&(@)’k‘a\\c‘&“{) ‘\‘0
ek headof| hehuee, N B ond B
KJ to 1‘0.\[03 Z“Ivﬁtj‘( -I'-)'wu:”ls,

Hen foflow e curvatune
with yow YR Raed = Thumb will pond whee Fhe ramal -
1. Find |u % v| for each of the following pairs of vectors. State whether u X v

is directed into or out of the page. 5 N L
3
S\aepmi 2wt €fodk oS- .‘h

a_ C%fi
H= \mxv\ \= \\)\m\G )
[cs)=F - @ geryms

<\

Pl

—;(\V)_XS') Smb& = ‘1@%)
=66
Xy = $5.6uwh Lf"“ the Y“‘}LX o WV = 253 Wk [oufr 'ﬁ /a}j

@ State whether the following expressions are vectors, scalars, or mean‘mgless
a. as(Bxc) Scollv b (@eb) X (Bo r.‘)nm.\ﬁé @+bec scalo
d. @ X (Be0) menerieise, @XB)+ B X Dseale. @ +5)x & veetwe
g a-{b-c} Mﬁﬁ\wh (@X Bb)+ (b X C)vedsd. (@ X b)—c¢ e

o aXBXOVehee k @B+ @0 gl ) @b —¢ "’"’““"‘Sk“

12
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3. A.Given two vectors @ = (2,4.6) and b = (=1.2. =5) calculate @ X b and

m b % @ What property does this demonstrate does hold not for the cross
product? Explain why the property does not hold.

; ¥ " Using the two vectors given in part A and a third vector ¢ = (4,3, —1)
3

calculate: 3’ ¢ -é)
’ —_—
< ¢ iaxb+7¢ ii.axb+axd

-2y
JE'I\ j‘(z C. Compare vour results 1n part B. What property does this demonstrate?

D. Using the three vectors given calculate:

g i. }D-Ct. ii. {:X{b)(i.:l
E. Whaty eﬂfy ceaes this demonstrate does NOT hold for the cross product? Expla.m

A. e\ 221 ;X \ -
EO ‘]/ 7—%?}4—0@1 S ‘1>C’C,><) A
ax-i LLO l?. (.‘HO ‘1‘["‘) F):;Z:(lz H )-(o +b )_%_.1)

= ‘1 ) - (gz’-\{(-&) s 7 -
Swnce. O»KL :f 1;%3: NoT (ommutuh\e [;XL_' ‘M
w 6 T
©) o oy | a0,

Y ox (310 = Qﬂo) B2, '°’\7‘> i) dxe= Q' ¥ 242 6-6)

) )
"("O{) 30, Jl) R - (—u’z(") ~L0)

-

S~ oxh = wXT
S () = (e

) C)e
C) /é %L q OI‘X/* = (’gq)q’o)'L)
A

Lx\a)xc = (H 2, 32432, - %- 16) ;/ —'%1%7, 7

={-, © -IIL)
G Gt
. “Sfoq\ = (,3)-;1’-11)
a{-,y
\‘><S'><1><\“’ o x f:u:) (me T -12-52)
B -u-u 3-u (%2, 100, -94)

AppVectors Page 14
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\\Al\h\'} \ﬁ\\}\)], %

4.

&= property that  « (v X w) =

both sides of the eauation in terms of components of the
Wy Wy, - U}‘\\,)?,\'i’: N~ U Wy W W l“\)\"_\\‘ W

Prove that the triple scalar product of the vectors u, v, and w has the
(X V) *w. Carry out the proof by expressing

13

R

vectors.

u Cross Product Properties
O Q_)(L —-—\oxa, N)\“ cComm

3 od(lﬁc) ux\o* “éﬁ: c‘i‘ﬁ{‘s

k(o“.xt): Bix\d: = kaxb

e
L\'& v

\)\ > D > - S o
\'\7/\'3“‘\ \:»d\”tﬂ\ JV\)\E \\AL \Ar\\ig\\rﬁ *\}‘\\’1\’53 z \‘%Q Q@L\))xc# ow@oxc)w:d ke
LS =9 (©) B (0x)- Q
TRWLE scaloe p(M 7
@ Provethiat |a X b| =V(@eayb+b)— (@b Qﬁlxa*b’ \W_J to
fa=(1,3,-1,b=(21,5.v=(-3,v,0,anda X v =b,findy and z. rove  woplaror
b. Ex&am why there are infinitely many vectorsqforw}ucha Xg—b W th\w&s Ko
c) v b 3 -1 U3~
O o\x%\ (8- Wﬁ"" - (&) Dy 2 by 2
o> 2 g)=
l\ 0’ Y :(3%&3)”)~} ) '(7" Ls
RS = la o (.05
L\'C 1R\ \t\ Gt Z’HY > ?
C \a\ Yeg=| @ )t ()=
(G}\N\ = _‘:Li‘—\/\’ L-:SLS} @ ‘/
’:Jﬂug@ )\ ]tl(cm ® \/=3.-1 | —32
><_
y 27 A Y4
= aX\LI =LS g)
ixi:(—?ﬂt&\/ —1—%\3*39&) (7'
~1LS= RS ‘& 3 ® \3 _3232 l _@) -—~%£—51:’5 =9
ex. QTO X ,,1—2_—:(
227 ) "X —2%*= SQh-a &S @

2olop,5) B oS

AppVectors Page 15
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Applications of Dot & Cross Products
u \})0({/. L('\ ("'\‘35‘“‘—5) s dont  Whepaver & ‘{;’*‘C& Caunses
i}_\rgr o\\“s\a\u{ewwk
(ﬁ%\f' (8 ‘H"— ‘\'\L(v\nxﬁ Q)

Caw Woe  dis place
oA T, o
> ‘dl Sl“e
i T
W_o)rk ’é Area of [[gm
W=F-4 T I
- =z AW
W= Fl etk A
Nem oc Joudes el T—\KX‘C\
7 4

®
L. Find the area of the triangle with vertices P(7. 2. —5), (9, —1, —6). and = v
use acea 3 ujm ’(’;fn\u.gk /Q"‘i ¢ ' ! P = _
5@)’:( q-},_(_z/..(,_’c): ('l,—'},—l) . Mmoé A= l QX PR
o~
= (3 3-5)= (0,1,2)

zZ -3 - \ 2 -1 - 2 3\,
© | 2 o \ 2
PO * e&:(~&)*|) O-'-{) z_o) A}V\ AWQ} bxe _i
= (-5~
2. A parallelepiped is a box-like solid, the opposite bx
faces of which are parallel and congruent i o
““  parallelograms. Its edges are three non-coplanar 5 /A/h < | ____
vectors a. b, and c. -] ’%—\ fal
Find the volume formula for the parallelepiped. b
t X 0\ rmte" o % t 2
- > AN r‘/)_\ xC
ae) BR 6 e ST s

-

since dir. 1S He ‘"”\A:) -HANS

n

\
~pee 2000 o
i<

? = \K'(T}xé)\ “‘”“L e o Rgatives
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3. a. A 25-kg box is located 8 m up a ramp inclined at an angle of 18° to the
horizontal. Determine the work done by the force of gravity as the box slides to

Y.
the bottom of the ramp.

b. Determine the minimum force, acting at an angle of 40° to the horizontal,

required to slide the box back up the ramp. (Ignore friction.)
%
& ©°

<\r

€
ﬁ MR \
- F
F asxq¥ 4 .
= AYSN [olow\ﬁ} Breale Yatin —?:3 o~d T forces i lo
2.3 EA A
W= F)v No s {»r o Vor Yo oV, the
:\F\\j\@%ﬁj’ " Coporat  nads b Jt.c sharly
- )t A R
£l 2
i QOQ Nm oc SD\L\U \L&e_ SO@TQA ii 3&4&3« > 3 (s
4. Find the torque produced by a cyclist exerting a force l> A4S G
of 115 N on a pedal in the position shown in the i Cos 2y’
diagram, if the shaft of the pedal is 16 cm long. F -
lF | 2 &3
> 5 -
T = ¢ XY L =
:F\\ﬂsm& ~
2o LY us)son OV A -
2181 Sodes [inethe pe) -
16
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