Introduction to Mechanics for Engineers — Ruina & Pratap Ch1 Sectionl.1

1.1.1 Draw the vector 7 = (5 m)i+(5m)}j.
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Disclaimer: We have lost track of the many people who wrote these solutions.

They are not official and have not been reviewed by the authors for correctness. 1
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1.1.2 A vector a is 2m long and points
northwest at an angle 60° from the north.
Draw the vector.
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Ansle .‘Lum North = 60°
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.3

3

1.1.3 The position vector of a point B
measures 3 m and is directed at40° CCW
from the negative x-axis. Show the posi-
tion vector.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.4

1.1.4 Draw a force vector that is given as

F=2Ni+2Nj+1Nk.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.5

5

1.1.5 Represent the vector 7
2mj in three different ways.

= 5mi —
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.



6 Chapter 1. 1. Vector... Introduction to Mechanics for Engineers « © 2026 Andy Ruina & Rudra Pratap Problem 1.1.6
a) b)
j qJ 2N /
J | 3N -3Ni +2Nj
1.1.6 Which one of the following repre- ;
sentations of the same vector F is wrong ) d)
and why? V13N
N N
2 3
3
Problem 1.6

Tn $e gquen question (&) (eprecents & billerent vedor .

Tn the (ase of (e) Hhe vecfor can be W‘"’fl’naﬂ,
£ 30T ¢ an?

HER
z \]EN

Infue case of () the vechr cam be eoritten as,
F‘)—- 30T« 20))
Ie1= {13

Hence the hao represent fhe same veetr

v he cse of (V) fhe vector (an be woritten as,
P = C3n? ¢ (zn)]
(Fle §a N

Siace, the vechor equ abion i eguel fo (a) ond o),

(bY re presents fae Same veckor .

In the cose of (3) te vechr can be written a3,
F e 60T+ 2}

Hece, the veclor equotion is aof he came
a5 i cose (o) [B) and (), aud re presens
o dctderent vertor,

Hence CaV, (b)) and €I repregent

the same vector,

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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30° 30°

a) b)
4N 4N
J t 2 N
7
: <) d)
1.1.7 There are exactly two pairs that ZNL> /
2V3

describe the same vector in the follow- A W
2N(-1 3

ing pictures. The other two don’t match. i+ V3D

Match the correct pictures into pairs.

3Ni+ INj 3NGE+ )

Problem 1.7

[Q\ aad (c) torrespond fo the ome vecter,

ledor Equationdor (o) : (40 3DDT « () )]
BN« en))

Vecor E?\lahﬁn sor('c] B C?.EN): #Czl\!);

Since e vedor eguitims ace equel; fhe oo
reprecent fve same vector.

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.8 A string connects a particle A at
(1m, 2m) to a support B at (3m, 5m). The
tension in the string is 10N. There are
other strings also holding the particle in
place. What is the force of string AB on
the particle?

Problem 1.8

For o geséect steiag, bLhe tewgion i¢ e.;ual ab all goinfs on the c*r:»;f.

Hene, the fore applied by fne SLr-‘-.j on the partbicle is 10N,

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.9

1.1.9 A frictionless ramp connects A at
(3m, 5m) to B at (12m, 17m). The ramp
pushes a block with a force of 50N nor-
mal to the ramp surface. Express the
force from the ramp as a vector F (ignore
the other forces that also act on the block
holding it in place).

(12m,17m)

(3m,5m)

Problem 1.9
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.10 Find the sum of forces F, =
i 3B = LipLs
20Ni —2Nj,E, = 3ON(\/51+ \/51), and

F, = —20N(—i + /3j).

5
Fo= (20T + (2n) 5

0= (mn[_lg ‘_|_-.~)
&l
2 (15T ¢ (1552 N}
R C20m) (-2 4133)
: (20M)T - (201 Y]
Add R 7 and R
D, A D

_,
FR +& «F

2 (20017 « (207 +0STEN)L ¢ (572 0) ] + (20N)T - C20 03 NY]

n
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TOON(B DL £ (2418822030

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.11

11

Fy
1.1.11 The forces acting on a block of 4 4

mass m = 5kg are shown in the figure,

where F; = 20N, F, = 50N, and W =
mg. Find the sum F (= F, + F, + W).

Problem 1.11
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.12 Given that the sum of four vec-
tors F,i =1 to 4, is zero, where F, =
20Ni,F, = —=50Nj,F, = 10N(—i + j),
find F,.

?: 20N7
FZ=-SoN'j
E:, = woNCGIe)
RN
Sum Fories and Eq,uate {0 0
FJ:' a,* F—;* E.’ : 0
» 208% -Son} ~pNT «-naﬂj‘ff.?:o

3 fom? . “"‘3\ + Z He]

> 2:~'on(2-'.j)

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.13

13

1.1.13 Three forces F = 2Ni— 5 Nj,f( =
10N(cos6i + sinfj)and W = WNj
with W > 0, sum up to zero. Deter-
mine 6 and W and draw the force vector
R clearly showing its direction.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.15

15

1.1.15 Find the magnitudes of the forces
F, = 30Ni —40Njand F, = 30Ni +
40N j. Draw the two forces, representing
them with their magnitudes.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1116 Two forces R = 2N(0.16i +
0.80j) and W = —36Nj act on a parti-
cle. Find the magnitude of the net force.
What is the direction of this force?

R 2N (o-ient v0-80])
—
W -36N]

(3 Veetors o Jind net force,

Net Foe€ = B¢ W

208(0. bo? 0.2 ) - 36 8]
03202 &+ 1-6N] -36N]

S 032N - 34y ]

Magnitvde of Force : Jlont + (-suamr

EERCITUR

Unit Vechr of Force = l?tt:?
IR

= (q.3xg%)? e\["\

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.17

17

1.1.17 In the figure shown, F; = 100N
and F, = 300 N. Find the magnitude and F
1

direction of F, — F;.

o

45°/ 130°
X
Problem 1.17

151 10N

6 - 135
\E:l < 300(
Of, = 30

2 lioon cos 135)7 + (100 ™ $in @)
= (- SoTan)e + tolen)}

. a
f, = (3000 cos 3037 + (300N sin d0)]
2 (10 B N) T 4 (s00)]

5 -
Subtract F, deom F,

-5 2
- F = GsoBNE + tson)] - C-S0% WF - (012 W)
= SoN(35 +37)7 « Son(3 —J?.):,"

5 D
IFZ—F. | = j [Son(s s &) + (s0€3- &)
= 339.89qy
Dicection | fa < iv.
~
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- n
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.18 Two points A and B are located in
the xy plane. The coordinates of A and
B are (4 mm, 8 mm) and (90 mm, 6 mm),
respectively.

1. Draw position vectors 7, and 7;.
2. Find the magnitude of 7, and 7.
3. How far is A from B?

ﬂ EC_ L"Im. 81-"-1)

Bz (qﬂ'm-m, Gm-m)
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2. find 'I")asn:"l’vae ot f—: ad E;,
—————
191 = (4mm) 4 (@ami®
= qgmw
D, @ v
Il = ,J(bmm) + (Q0mw)

= 617226 mm

3. (ITE’J= \f (Hmn-(:nmy' +(°lo—m—?m-«)l

= 5%&91“

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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( Jos}
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1.1.19 Three position vectors are shown
in the figure below. Given that 7/, =

3m(§i + ?j) and 73 = 1mi — 2mj,

~>

find 7, c. o

Ae
Problem 1.19

o
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8ra (zt T"
ol
Tog © lmi -2n]
Find Vector € deon 8,
PR Y -
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.20

rcp
1.1.20 In the figure shown below, the po- B
sition vectors are #,;, = 3 ftk, Fy. = 2ftj, T'AB
and 7., = 2(j — k) ft. Find the position . D
vector ¥, py. k
Al J

Problem 1.20

= ~
foo © 3R
-
(oe © 2&3‘
-~ a A
o = 2 (§-R)
Fio Vedor i(qﬂ\ LK 'D)
=) =09 -
Tao = (pg tlac + Ty
a ~ ~ A
=3ft et 4 20529t
=(2¢2) 4t ] ¢ (3-04tR

Ust 4tk

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.21

21

1.1.21 In the figure shown, a ball is sus-
pended with a 0.8 mlong cord froma2m
long hoist OA.

1. Find the position vector 7, of the
ball.

2. Find the distance of the ball from
the origin.

y A
0.8 m
q}“
B
\450
(0] X

Problem 1.21

l. FZ = (2meoskS)T » (2m shés )]

= (B )T #(§2m)}

- -
Add e to fa,

?s B aa-(ro.am)j‘
TS WP« (5] -togm)

ST 4(B 08 m

2. Distonee of ball Jrom origin = %1

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.22 A cube of side 6 € is shown in the z y
figure. E » F
1. Find the position vector of point F, E /
¥;, from the vector sum 7, = ¥, + D e C
Tep tTgye- A G
2. Calculate |7;]. .
A B X
3. Find r; using 7. Problem 1.22

- - - Ll
L Se = Yo% Gup® (e

fon® bint

Rre = 6in §

7 (Rt ed)
= b (T34 in

2. 151 = \‘[u-n"usin)‘ +(6n)"

= Win
* 6¥3in

3. Sublact fT:l,F dfbm ?;

=
=V
n
20
B
o
P
3
x>

= (68 b5¢ ff-fR ) in
= (61467 ) in

- 6(’2 *3)(‘»«

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.23

23

7 3m B
1.1.23 Find the unit vector 4, ,, directed Im A
from point A to point B shown in the fig- 2m
ure. Im

Problem 1.23

) . .
o= Candi e ()]
-) . a ~
o = 3m)T+ (2]
Sobirae] position veckr A drom B,

P - )
(Zm Ve " fa

"

= 02T 4 (2] - (T - O}
2 (S a (W]

1Rl = Tubetmt
: (em

N )
Aem ,'%)Lﬂ
‘ffsm\

¢ 1 Lt vt} ]
Km

CRE:

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.24

y
1.5m

. . . A
1.1.24 Find a unit vector along string BA
and express the position vector of A with
respect to B, 7, /B> in terms of the unit vec- 2.5m
tor. Im ¥

3m B
b4

Problem 1.24

) ~
fas @S+ (1SR
) ~ "
fa= (3m)i + ((m) R

Subteact po sitton vedor B Jeom A)

2 .29
farg = 2l

2 25m7 4 (LemR - Gt - C0'R

= - (3m)e +(25m)} f(tJASm)?\

>
6ol = N C3m? + (26m+ (g5
= (oo
0%

2

A A "
das = 2, L0300 4 (253 olos ]
&

- 90> - 4 A
Since faw = (‘a'fe ond (a0 = lag) 2are
5 A - -9

lugl Nyg = " Tg

- - A >
2= (lwe e ) + (2

- 1214
Ys® sl Avg

Disclaimer: We have lost track of the many people who wrote these solutions.

They are not official and have not been reviewed by the authors for correctness.
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y
C
1.1.25 In the structure shown in the fig-
ure, ¢ = 2ft,h = 1.5ft. The force on B
B from the spring is F = k¥,, where A o~
k = 1001bf/ft. Find a unit vector }:AB 30°
along AB and calculate the spring force A )
F=FAi,,.
"o X X
Problem 1.25
R < 100 fp3/4+ 3
c
l= 25+ )
4
h= -6 3% 30
k} /)1
3 —
F7 R e 3
)
) ~
= Rl fag | Mo

Soblracd ?osi'fivn vector of B Jrom B,

> RS
fan: (B -1
-

fo = (QSinM')IG\- % (ﬂ o8 20)3

o INT + (']
S
{a = (t«sdr)‘)‘\

- ~ A a
Tam = Cdt)e « (S831) § - (1-s84)

"

CLIE + (83 -16) 4]

[al= d (Ut + 05 - 1she

= oz

.
Ag ~ 290

\asl

>>

= (0-q7) + (0-221)3‘

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem...

D F = \oo Ibd/d x oz §+
loz (bd

"

S
F = 102044 (0977 +902273)

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.26

27

1.1.26 Express the vector 7, = 2mi —

3mj + 5mk in terms of its magnitude
and a unit vector indicating its direction.

—fz =2m2 - 5"\3 -I'Smll;

e
Il = | 2ay* #03a0" & Csm®

= ﬁ—é i)
A =
o Tt
Ifal

q
D
n
)
>
>

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.27

1.1.27 Let F = 101bfi 4+ 301bf jand W =
—201bf j. Find a unit vector in the direc-
tion of the net force F + W, and express
the net force in terms of the unit vector.

Pz (08 d)T + (o1t}

B¢ -g0thy ]

Let ?=?*3

VT oty (obd)] - ()]

© lo0kk C ¢])
W S ter
= 1052 0bf

Find onit yector in Mg diveefion of v,

2 -
Av = N,
W
S
3 Ary
5
VR

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.28

29

1.1.28 Let 4, = 0.80i + 0.60j and 4, =

2. Is the sum of these two unit vec-
0.51 + 0.866 j.

tors also a unit vector? If not,
find a unit vector along the sum of

1. Show that 4, and 4, are unit vec- A and 4,.

tors.

A a ~
A CORE X 0b

" ~ ~
)‘z z 0-SC iO‘KGGJ

\. F\'v.d -ng.,:‘fvdcg Oi'lebfnlé,

e —

IVERTT Ay

Hence, &. it o va'tyector
PAN
Vol = J0-5% v o-teg?
~ |

A
Hence, X, is a witvector,

A

y R P Xz = 0-8i., o~é§ + 067 n-u~€€63

- " 4

< -3¢ + I'Qéé\]

VR (s o7+ vl
= 1459

"N
Kenee No+A 16 nol a unid veeor.

noA
Ut Vector of ,k\\ "37. = N "A_z
R\
s L (38 #1kes))

\-954

= (0- 463)% & (0-7 ‘n):j\

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.29

y
1.1.29 For the unit vectors 4, and 4, | Az
shown below, find the scalars a and \60"
such that ad, — 34, = 8j. s

A, X

Problem 1.29

(coe 60); + (s‘.néms

>
©
'

Sepacate Egua‘lions dor? andf

LY

-
A - 0

ple

DR 3
2

3 ps-a%
2

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.30

31

1.1.30 If a mass slides from point A to-
wards point B along a straight path and
the coordinates of points A and Bare (0 €
,5 €,0 €)and (10 €,0 €,10 €), respec-
tively, find the unit vector 4,; directed
from A to B along the path.

?‘2] = (gm\:)\

5

fo = (10eDF v o) R

S"'>1'ac| Pog;h'bn Vector 0 A dom3
pr - -
f.:g = fls - ‘?a

= Cloe s - Bin)j * ok

——

[Tee | = -‘tlom‘ ¢ (—s;-.)"' + Clo (nY
c |Sen

-—9
Divid e r/“l bd k& 'qul\ilude.

A -
>\ng = o8
[ Tao

oM
b
Wy~
(A
~>

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.31

T, T,

1.1.31 In the figure shown, T, =
O

20V/2N, T, = 40N, and W is such that 60 / 45°

the sum of the three forces equals zero. X

If W is doubled, find a and f such that

oﬁ‘l, 57‘2, and 2W still sum up to zero.

wV
Problem 1.31

HERTEAY N

=
|7, | =uonN

. 6o\ A4 Sec

"\:? c (2082 w,us)';‘ + (2032 sin hs)a\

= 20(? (-3)

£}

LI "
To © Cuo 08 \26)¢ « (ws'w.uo')“j‘
: -208 « 2088 ]
-
w: kY
Equale sum ot Joes b 2ero,
%?(;(-1‘-3 1)
2ot F]) 4 4] -0
208 (+13) = -k§
k= -200+%)
W = 'QDU«-E)")
AT + 87 #283 =0
20d () ) + 203 C2aR]) -0t ) ] 20
Separate equation in ferms of T 0d 7,
A -
20X ¢ . 20p¢ :O
:) Az g
20*3\ + 2013 @f - CM-E):j\ =0
208 1+ BY] = wo (LRI

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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=)°"=2:B

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.32 In the figure shown, rods AB and

BC are each 4 cm long and lie along y and

x axes, respectively. Rod CD is in the xz z /

plane and makes an angle 8 = 30" with

the x-axis.

Find 7, in terms of the variable As

¢ fr30

4cm

length ¢.
Ce

Find ¢ and « such that
X
Problem 1.32

1.

Typ =Ty — Ty + k.

b e - )
* Tan % fae v (oo

~

=

Cag = (uem)?
N

- -~

e = (Wem) (

o = ( Qwszo)e * (Qsinzo)'i

Cep
CO A § Y
2 2
T
aad (qglrga,{m,
- N a a A
(p= (ue)§ + (uedT » T+ Bl
2 2

= (hrwp&%)? t Chemd] + (.i_—‘d)‘it

= 2 = ~
= (ag -fge +dR

= e} -Gt ok

(u... —f): + taen) ] ’(-{—;Z)Q

~
Use fne e;ua‘\iov\ fos ¢,

- Chem)e =(’1c~\ 4_3,) by

_e_ T -Qem
Q = - [bem

Use the equotion Jorll\x,

v\“k=(£3_¢)?

& = -gl3

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.33 In Problem 1.1.32, find ¢ such that

the length of the position vector 7,;, is
6 cm.

Problem 1.1.33

aa = (Lgn -t%>: x (‘(cm)g\ + (i} zyl\z

Equate the magnitvde o} ?:m o il Iengﬂ,

(Do | = 3(\1..“ LY + (oo & ng)i
hd z
3bew = (Mem e Y +(pom* + 3 0%
2z Y
20eat = lbemt + {* 4 uQ + 3%
'y “

:) 114—(10"[11w\1 =0
Use

the Quadralic Formula,

4= \hb"’lb em
——
2,

n

NP S r P
2

2(-2*952)em

Since | (annot be ncsa*h've

0

"

(-2¢232)cm
0-82 em

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.34 Let two forces P and Q act in

the directions shown in the figure. You

are allowed to change the direction of o

the forces by changing the angles o and

0 while keeping the magnitudes fixed. P o) \0

What are the values of « and  that max- Y
imize the magnitude of P + Q? Problem 1.34

?’ CIF Leos (18O -t)) T+ (I?lsa.((@-i\\g\

B AT « (1@ 15017

728 = (1Pl cos (180- x))T + (1P \sin (120 )5 + (18l ese)7 + (\3[;,-,,9)3
= (1P1ws L1go - )+ 1B lws )% + (18] Sin[l@D-cL)-v‘a)lsinB)oA'

for maxnimum mognitude o= O,

PR

9 Bl s =
(1P 1+ 1@V 7 + ( 1p’|+|e’\)s.'n o

n

n

A 1dD) (ws0F 56 3)
Tn e above ezwﬂ'mn, (07 « S‘me:“) hee fo de meimised. Thic hoppene, of
2

O=nm ) whece | s ¢ ts:ng\;"\\sf. Hence dor matimewm Val ve of ?1— ],

L= Q= nT

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.35
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y
2.5m }
‘ F
1.1.35 A 1m X 1 m square board is sup- E )
ported by two strings AE and BF. The 1\5/;) m
tension in the string BF is 20 N. Express 1
this tension as a vector. Im
A B
plate —__ I'm
D C X

Problem 1.35

B: (In, lm)
£ € (25, 3m)

- A
4 = (208) ® gt

find wnt veetor o e dicechon of BF,

2D 9
BF: f - DB

= (25m)0 s - 5% - )}

o A
= (esm) e + (2

- —
TOF1 = JUSm)t 4 (2

g
\
2YR)

= U~Srﬂ'i\, + (’Zm["\;

2-$m

o

~
4

,
mw
Me

m.,|+;p|3 mag nitvde of Tentiow coith 3\3;’

-
T = (20N) :\\u

=020t « uend)

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.36  The top of an L-shaped bar,
shown in the figure, is to be tied by
strings AD and BD to the points A and
Bin the yz plane. Find the length of the
strings AD and BD using vectors 7, and
o

Problem 1.36

ARSI (EY
Find Posikcon Vechors of B and D,
- A a A
(2 mes3000 + 0] + (2 mgin30)%
s @ W T ramy s U

- A
6 Csmas300l » 2} & (5msin 300 R
= [ 3Bm\ T ot Omd 4 (3
(Tm>u mo+(:m)t

Subdtract position yector of A from D,

5 9 2
favz (- (o

(_a_‘:_;ny + U .nd-“,u[;_/m)?

Subteact ?os;h'rm veelor of B Jrom D,

A, D S
fao® o -Tg

ESORRNE

o)

1= (E m]‘ & Ot ¢ [-_lm)‘
u u

m 3 lam

Nm|

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.37

39

1.1.37 A circular disk of radius 6€ is 2. the magnitude [Fyp|.
mounted on axle x-x at the end of an L-
shaped bar as shown in the figure. The
disk is tipped 45" with respect to the hor-
izontal bar AC. Two points, D and Q, are
marked on the rim of the disk; with CP
directly into the page, and Q at the high-
est point above the center C. Taking the
base vectors i, j, and k as shown in the
figure (j into the page), find

L. the relative position vector 7, Problem 1.37

I Find Positiom Vector of P,

10t Gt (n t0e
Uk e ()} ¢ (02 0008) + G260 gin W)W
= (bUs®) )T 4 (6(2e)ndh
Find Position Vector of &
‘:: = fon* F:c + ‘:Zq
c Cadh v (gmdT # L (6in 031357 ¢ (him sin 135 )7 ]
= (BCz-E)h)'i «( suuz)znﬁ
Subleact position vector ot P drom 8,
F:m : ?“ - ;1”
= (8%t ¢ (3% m'k

2. l;'a,,l e SHG ) (30 i

= 648 in

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.38 Write the vectors F, =
30Ni 4+ 40Nj — 10Nk, F, = —20Nj +
2Nk, and F,=-10Ni—-100Nk
as a list of numbers (rows or columns).
Find the sum of the forces using a com-
puter.

Code:

F1=[30;40;-10];
F2=[0;-20;2];
F3=[-10;0;-100] ;

F1+F2+F3

The solution to the sum of forces is : 20i + ZOjA - 108k

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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1.1.39 Let aF, + BE, + yF, = 0, where
are as given in Problem 1.1.38. Solve for
a, s, and y using a computer.

Code:

F1=[30;40;-10];
F2=[0;-20;2];
F3=[-10;0;-100];
syms a b g

solve((axF1l + bxF2 + gxF3) == [0;0;0])

The solution to the unkownsare: @« = 0, =0,y =0

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.40

1.1.40 Let ¥, = 1m(cos6,i + sinb,j),

where 6, = 6, — nAf8. Using a com-
puter generate the required vectors and
find the sum

44
D.F, witha6=1" and 6,=45"
n=0

Code:

F1=[30;40;-101];
F2=[0;-20;2];
F3=[-10;0;-100];

syms a b g

solve((axF1 + bxF2 + g*F3) == [0;0;0])

The solution to the sum is : 40.36681 + l7.1347jA

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 1.1.41

43

1.1.41 Find two non-zero and non-
parallel vectors A and B so that |A + 2B|

=2|A + B|.

Answer:
One solution, given in sample ??,is A =
—16i + 8jand B = 15i

o
n = dl?*%.g-iZok

) A N
% : 7(.3 L *%(53 l—l&h

lav3g | = \) Gr2uF & (ya« 2gp> > (Zas 2237 -

2l‘3+_g\ -9 J("la*'n\})l"’(ﬂﬁ‘zjaiz‘ ( 2o+ 25‘)"- - i)
E1uaie GY do ¢i) and Sguare
(2p+2%q) > Ly, +2yyy + (24« 224)"

= & [(vca*“.gf_* (\\jp\\jg\l + (ia+3g)z]

7(.:'—»%41‘,%%*3:“-\ g+43A3g+z:+%+thzB

= 4757‘] +%+ 9"-4"3 4 “52*%* Qnﬂjgdrzzw%

t 82,2,
305+ 343 +32% + angy Uy, Yg thzg2n = O
ke A-1% 2]

3 =0

Cnee RHS # Lus , the vechors ace non - pacellel and non-2eros .

-
A= B:”;

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.



