Contact me in order to access the whole complete document.
WhatsApp: https://wa.me/message/2H3BV2L5TTSUF1 Telegram: https://t.me/solutionmanual

Chapter 1 Solution

1.3
Given:Fi= 41 + 37 and Fo= 11+ 7
Find: angle 0 between F; and F5

Solution: Definition of dot product eqn (1.16 page 10)

u- v = |ul|v|cost = uyvy + ugva + uzvs

So
Fy - Fy = |F1||Fa|cosd = Fi1Fo1 + FioFyy + Fi3F33
|Fi|=+v42+32=5
|Fy| = V12472 =5V2
Therefore

5x5V2xcos =4x1+0+3x7
4x140+3x7 1

5x5v2 V2

0= cos‘l(i) = 45° (ans)

V2

cosf =



1.4
Given:Fy = —5i + 37 and Fy= 11 — 4
Find:The cross product of F} and F5

Solution: Definition of cross product (1.22 and 1.23 page 11)

PGk
uxXv=|u Uz U3

V1 V2 U3

= (U2’03 — ’U,gUQ)% + (U3’U1 — U1U3)3 —|— (u1v2 — u2v1)k

So
Fi X Fy = (FioFa3 — Fi3Fa)i + (Fi3Fay — Fi1Fa3)] + (Fi1Fag — FioFoy)k

=(3x0—0x(=4))i+(0x1—(=5)x0)j+ ((=5) x (—4) =3 x 1)k

=00+ 0 + 17k (ans)
Sketch:

A F, x F,
y
Fy
X
F2

Result vector as shown



1.5

Given:ry-(rg X r3)

Find:volume generated by r1-(ry X r3) and sketch

Solution: Definition of dot product and cross product

u- v = |ul|v|cosh

[u x v| = |ul|v|sind

Cross product results in a vector that is perpendicular to both u and v

So

|re X r3| = |ra||rs|sind

0 is the angle between r9 and r3

r1 - (ro X r3) = |r1| - (Jra||rs|sind) - cosa = (|r1|cosa) - (|ra||rs|sind)

T, XTy

n

N :
|1y [cosa \a

| )

|13 |sing

}

Result volume as shown



1.6
Given: rq-719 XT3, 1o T3 X1y and r3- 71 X 1o

Find: r{ 79 Xr3 =19 -r3 X r{ =73-71 X 1o

Solution: From the result of problem 1.5

Ty XT3

LEY

T T
7y |cosa \a /a

| )

|r3|sing

}

2. ro and 71 at the bottom

Similarly 7o - r3 X r1 generates a parallelepiped as shown which has the same
volume from 71 .73 X r3 . For rg-rq X9, a same parallelepiped will be generated.
Volume of one parallelepiped is the same.

Therefore r1 - 79 X r3 =19 13 X 11 = 7371 X 'y



1.7

Given:A triangle as shown

Find:
a b ¢
sinoe sinf siny
Solution:
E
/ ’ \
A - b : > €
rc/A =TB/A T TC/B
rcja = b’AL
rg/aA=C- cosai + ¢ - sinaj'
rc/p=1a- cosﬁ —a- sz’nvj
So

bi = (c- cosai + ¢ - sinaj) + (a - cosyi — a - sinyj)

Compare j term on both sides

07 =c-sinaj —a- sinyj
c-stna = a - siny

C a

siny  stna

Without loss of generality
a b

sina  sinf

Therefore
a b c

sina  sinf siny



1.8

Given:A triagnle as shown

Find:
b? = a® + ¢ — 2ac - cos
Solution:
E
/ ”\
A 4 . ! > C
rc/A =TB/A T TC/B
g4 = (rB/a+7c/B)?
=7rpa+ 788+ 2rB/A TC/B
= |TB/A Tc/B “\TB/A||TC/B|COS(TT —
r5yal® + lressl* + 2+ |rpyallre sleos(r — B)
Since cos(m — ) = —cos 8

b? = a® + ¢ — 2ac - cos



1.11
Given:the force F', angle 0, a block with mass m and the system shown

Find:F' and 6 required to keep the system in static equilibrium

Solution:

1. System given

2. FBD for the system given

ZFy:2T—mg:0

r_™
2

Since tension in one rope is the same

F:Tzi
2

f can be any value



1.12
Given:F = 100N, d = 1.6m and W = 300N
Find:reaction force at the pin and angle 6

Solution:

ZM:F-Zd—M-cosG-dzO
F-2d=M -sinb-d

2F = M - sinf
g 2F 200 2
SIS T 300 3

2
sm—le(g) = 0.730rad = 41.9°

ZFx =F.sinf+F, =0
F, = —F - sin(41.9°) = —100sin(41.9°) = —66.7TN

Y F,=F cos0+F,—W =0
Fy=W — F - cosf =200 — 100cos(41.9°) = 125.5N

10

(ans)

(ans)

(ans)



1.13
Given:wind pressure p,,, tree trunk radius r

Find:Force and moment at the base of the tree

Solution:

1.FBD for the tree

—qodx

.

2.Integral element

11



> F,=p,Li+ Hi

H=-p,L (ans)
> Fy=Vj—qlLj
V=qlL (ans)

L L
ZM = Mk + / xsind] - pydri + / —(xcosl — - )i - (—qo)dzj =0
0 0 sind
1 1 L
M= isinﬁPWL2 - §c039q0L2 - % (ans)

12



1.14
Given:tree shown in Fig 1.10(a), the ground has slope with an angle «

Find:Force and Moment at the base

Solution:

1. FBD for the tree

Z F, = Hcosaj — Vsinai =0

i -y Sina (1)
cosa
Z F, = Hsinaj + Veosaj —qoLj =0 (2)

Substitute H by (1) in (2)

sino

V( - sitna + cosa) — qo L =0
cosa
sina cos’a

)—aqL =0
cosa  cosa

V(

1

V( ) —qoL =0
cosa

V = qoLcosa (ans)

sino

H=V = goLsina (ans)

Ccosx
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