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cHAPTER4 ENGINEERING FUNDAMENTALS SOLUTION MANUAL

GIVEN: Bx-'_a’.Zm, a=35°
FIND: «, By, B
SOLUTION:

w= 90° - 35 = 55°
By
B
E.w _E.MA
(7.2 m) (Tawm 35°)
=504 = 50m
By

Tam A =

By

L}

coe A=

4.2

GIVEN: o= 51°, By 4.9km
FIND: a By, B

SOLLTION:
A = Ga® _5‘6 - 530
B
T = =X
il Bax

7™ EDITION

B = By - A . Dkem
Tan Tows 39°

2 6051 =2 6 ) km

CoOe A = Box

B= B = &.051
A com a9°
+ 7.79 & 78 km

4.3

QWEN: YZ = Loxio% g
Finap: X2
SOLUTION:
8= 180% 25° 22°: 123°
Law oF SimeSs
xz | vz
= 3 By 258°

XZ = YZ {min Q)

=iy 25°

- (1.0 x106¢m ) (s 133°)
Sy 2S5®

= 1.7%10%m
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GIVEN : AC= 3.6x10°m

FIND: AB
SOLUTION -

¥ = 180°. 3|1°_ 239 126°

LAW of SineES
AB AcC
s X s~ 23°

AcC (sinY)
I 23°
(3.6 x103m>(5m 126°)
sig 23°

7.5 x10°m

AB

45

GIVEN: B 1S HORIZONTAL
x=31°, @=22° |Bl=29m
FIND: | KL, I\
SOLUTION:
LAwW oF SINES
8= 180°% «- 8
= 180°- 31°-22° = )27°
Ic| B\
sin X = sNng

7™ EDITION

1IC1 = BlsinY _(29m)(sim 1279
=N 8

= 61.83
AND
[AL

siN 22°

1=
SN & sSING

1Bl sinx
=N 8

=(29m)(siu 31°)

=N 22°
= 39.87
A = 40m ="
T = 62m 2°

AL =

4.6

FIND: R

SOLUTION::

Law oF CosnEs
IRI1%Z13P+1T|2 21shT) cos 35°

IRI*= (21)%(38)2- (2)(21)(38) cos 35°
IRI?z 577.63

IRl = 24.03

Law oF siweES
sin 35°
24.03

-1 T(21) a4 35 ] o
- —————— -
L8 SIN 4.0 3 20.0

R= 24 cm «— HORIZONTAL

SINX _
21
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47 GIVEN: VW=WX=XY
i2m VY= 20m

| L § FIND: XT, XZ

a2 i {]__ D —] RUNWY 5?;-_::‘%“ -
BUILDING o

T c= L (45 v12)¥m 2.5
AN \ - p= TAN (\O)_ 1A, 04°
D= 12 {45+12)= 684 om@ = X2 xz _XZ
% 6.8 x%10%m 20/3
- (33—9—) s 14.04°
= 1.62m & (6m
4.8
—r— 30m XT= @EIGHT)Z+(E>A$E)2-
2000'! S ]
] "By =J(2.5)% 4 (E_Q)z
] ¥ _4 RWAY &
&500m -
20 000 = 42m
2000 _ H+30 ZSB
Tan S= 20 OO0 = &S00

= (;g‘; )(6500) - 30

= 6.2%10°m

4.9 T
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AREA FORMULA :
AREA= = (A)(8) s~

<
B
A

FOR RST:
AREA = (1)(120)(20) sin
FIND: UT & AREA oF 2
SOLUTION: FOR RUT:
L.
AW oF COSINES AREA = (12-)(!30)(108-70)51
RT2 = (Rs)?*+ (s7)? 2
=6958.16 m
-(2)(ST)(RS) cos(RST)
= (120)%+ (90)? ToTaL AREA= || 852
-(2)(120)(90) cos 115° = L19x10% m?

RT = 177.84 m

RTz2%:=(RU)? 4+ (UT)?
- (2)(RU) (UT) cos(RUT)
= (130)*+ (uT)?
- (2) (130)(UT) cos 100°
= |77.84
(UT)%4+ 45.15 (uT)-16722=0
_-45152 J@5.15)- @) (- 16722)
2
-45.15 + 262.54
2

= - 153.85, 108.70

uT

S UT = |09m
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FiND :
AB & < ABC

SOLUTION:

Law oF CosiNes
ACZ2=(AD)?* +(CD)?
- 2(AD) (D) cos (ADC)
= (270)2 + (190)?
-2(270)(190) cos 75°
AC= 287.2m

FROM THE LAW OF
SINES:

SIN £ACD _  sIN 75°
270 287.13

~1|[270 o
LACD = SIN '[(—’—287.5) SIN 75]
= 65.2714°

THEN
(BCA = 90°-65.2T14
= 24.7286°

AGAIN FROM THE LAW
OF COSINES:

(AB)? = (AC)?+ (BC)
- 2(AC)(BC) cos (BCA)

= (287.13)%+ (160)°
- 2(287.13X160)cos 24.7286°

AB=156.80m 2 |56.8m

FROM LAW OF SINES:

SIN ABC - SIN BCA
Ac AR

- JAC
CABC= SIN' [ﬁ SIN BCA-}

-1 287.13
SIN 56 80

SIN 24.7286{]

130.0°
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EF=(665.262) (Ss-"‘%‘%o)
=495 . 65 m
RESULTS:
DE = 8ll.om
EF = 4957 m
FG = 548.3m
FIND: DE | EF, FG,EG EG =665.3m

SOLUTION :
LDEG = 180°%-55~ 87° = 3a8°
FROM LAW OF SINES:

SIN38° . sin87°
500.0 DE.

DE = (500) %—ig

= 811.022 m

12.32°
SIN38°_ siN 55° 22.73°

500.0 EG 4&
| s000m

SIN 55°

SIN 38°

- =
- 665.262m 5050 loom

EG=(500.0)

LGEF= 92°.38°54° &
L EGF = 134°-87°:47°

DeTERMINE ¢ H
THEN 4 GFE = I180°-54°47°

& GFE =79° 5m@=_'oo
3000
FROM THE LAW OF SINES
SIN 54° _ SIN 79° @ 5”\_"[3'2:0 = 1.910°
FG 665.262
[~}
SIN 54° = 22.73%12.32° = 10.41
FG=(665.262) =G T5° Sl . Bl )
SIN47°_ s 79° _ SIN 0.4
EF 665.262 3000
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4.13 con't.
30 ; -1
e oo siN (12.32-1.910)
SIN 10.41
= 3000m

H: 2000+ 100 + BC sun 22.73°

= 2000 + 100 +(3000XsiN 22.73)
= 3259m

414

RoTATING SAME DIRECTION

I7.5em = 10em

s 10Oaum
g

2.000 M —

cos L = 276%— = X = 87.85°

Y= 7.5 TAN 87.85 % 199.78em

TORRPOE (90-8785)n
= S e

s =3.2166 rad.

2(90-8185)7_ 3 104irad.
120

©z= -

LENGTH OF BELT ON

LARGE. PULLEY

L,=R,8=(17.5)(3.2166)
= 56.2905 cm

7™ EDITION

LENGTH OF BELT on
SMALL PULLEY
L, =R26,:(10)(3.2166)
= 3. 04l cm
TOTAL BELT LENGTH=
Li+Ly + 2Y =
56.2905+ 21.041+ 2(199.78)
= 486 9em

ROTATING OPPoSITE.
DIRECTIONS:

ASSUMPTION: NEGLECT

CROSSOVER INTERFERENCE
17.5+10 " o
cos@= = = B=82.10

X = 275 TAN 82.10% 198.18cm
LENGTH oF BELT OM
LARGE PULLEY

L= S
=(|7.5)[w+ 2~——(9°-82"°)ﬂ
[ 180
= 59.804 cm

LengTH oF BRELT OM
SMALL PULLEY

L2=R2 8,

= ((o) _”*2(90‘82.10)17
8o

= 24.174 ¢cm
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410 con't.

TOTAL CHAIN LENGTH

ToTAL BeLT LENGTH = (NO SLACK) = L,+Lz+2Y

s i als = 24.56 + 1.52 + 2(74.28)
o, ]
52806 + 34.174 + 2(138.18) . 1 R
———
490.3 cm
416
e 4s°
X
L
T Icm
1.3em
| _—BASE PL.
o_—tT L 'Zs-z.s= 5.0
" 7S 15 sia 45° = .'ct"‘-
o= o
= « = 86.18 -
P = S |.414 em
Y= 5.0 TAN 86.18 = 74 88cm =45
6= m+ 2 (96 -86.18) X+ 1L3em = L+ lem
il x= 1.414 + | -1.3=l.1lcm
. _ 2(%0-86.18)7
= Rl 2
LENGTH OF CHAIM oN 417
LARGE SPROCKET e
SIN 30%=
l—l = Ele| 5
mm
= (1.5) EHZ(?O"eb.Je)n] e
=x=
L= Smm
= 24.56 cm SN 20°
LENGTH OF CHAIN ON = 10.00 mm

SMALL SPROCKET X+4. Tmm = L. +Smm

L, = R2&; ) = 10.00+5 -4.7 = 10.3mm
2(20-86.18)r
- CZ'S)E"" == —J
= 7.52 cm
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418

4.19

1Okm/n =
Law ofF cosiNnes AN &
X = —_— = : o
(T)*= (300)™ (25)*- e TR
(2)(200)(3S) cos 128
al | km
TS = 31&.94 km/h 309°
LAW oOF SiNes d
SINX _ =sIN120° TRUE
300 3is.94 HEATING
‘ 200 o -. d
=3 s\N 120 TAN 30. 9% = —
= d= | TAN 30.9¢° = o. Down
= 54.55 8'S

STEA-M

—_——
TO REACH OPPOSITE BANK
DIRECTLY AcCRoss FROM

F= = 320 km/h N3SE

FOR A TRLE HEADING Dock , Mu'j'_r HAVE TRULE
HEAD
oF N 30°e 35 NG To BANK
&/ I
\ov’ G km/h
300 &%
T.H
5 6
SMB T —
LAW OF SINES @ 1o
SINED . =INE = s % = 36.87°
300 35

g= sy: [is_‘_ SIN 600]: se
3ICO

(60°+ 5.& =65.8°)
PiLoT SHoulD FLY NAE
FOR. A TRUE HEADING OF
Nsote

JE——
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CHAPTER 4
420
A
\“/_
$/a
g
QS.
%J
125 km /h
SIN &= _Ig_g_
&00
A= gN ['_ZE. = 12.02°
SO
Tan & = 125
Qs
o 12
GBS =50, _m SETST
TAN 12.02
HEADING MUST BE SI12.0°W
TRUE gqROULND SPEED:sgjk,ﬂh
" —p
4.21 woksT case S8 - own" — 3

.

B0 P’”‘/h (3 {'\\ = ?oolF-;\:

%

T .t
Aibepm-- (o t55) (Goo) = 20.25 1 .._;45..
. T
Anu.mﬁq = Jj_(ﬁ-fﬂ)KOJ'm) 20,25t %
0150 —f

A, (4 Yio0oX1.000) ~0000 25~

-
= Q4875 vn

QY1) v 040815 = 2o.25
| x ® (9.7 oA

ADD ©.250 o
Hewgur = [TW6i+o25m = 20
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422 Moxs NTAN
@) C=mrd = 7(26)= BLLBE 1w

4aoma]szau$£-l 12, in
Ume [ 3

.
BEVoLuTen3 « 3_‘.?1'5_@&3 = 372 334 vev
Bl.caiq

< 3a4ZBNO tn

TouRLNG | .
C= wil27)= B4 8230(%

3.04/28%0" - BB T vev
Revowutans = B4 @130

TEnerce = 372 33¢ — 35039 © 1370 vev

by 21 1EeH . 2 TEEN4
| eev : 2 2V

Q%_?_o )(o_gg‘) = SBbl Rev

(@) (1omm= 6.6929 w 5
S= 2y s 42.0529 tw

Mouarmend |

Rev of ciianiumest « (©5)(372334)(0 0y-)

= IS82¢4T Rev.
TOTAL PEDAL Trzaver = Qgeu_z}(qq_m.m);n

= lO5027 my

= ERowmd ' .
ma OO m i = 480 A

2= 1Mo vam,

ToomNg .
Rev oF CHamwresls (OS5 (BsBsm)(oay)= /SZ38/ v
TOTAL PeoAL TRAvEL = QS?.S&JGLZ 0328 )1

. = 1OLI3Tm
MA = 4Bom - 4
I (5T g, = A
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423

XF [.(34%\:'('-200)" ] '?-’- 2018 n, eq
ForR LaniFieuzaToN SHowN, 20 WM‘/“‘. z“..

veep 2E2% = Qoo Lweae Pr

Ity 1Y aarewed. MATL

— "}
(aoo) () = 158.33 # “savep iy E‘”

p . it
é swen = (15833 #3)(3.20 b/ ) 0.20/t0) ¢ Lz
- lo L 3-5 q‘-:z-. B,GW v

Co'mmy (T ')

424 -
A Lo’ 200"
QC‘L) L" R O, YOno i x -J‘-
" smts Tager =~ o -
sn = ’-OOD" 5000

VEPNY = ©.707] ~ 0.2500 N
= Q l ’¥E E’ L o'. SO0

®) pes st 19

[ ——ie

L1
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425 | asone N AR Frucnon a
Y=o, =0 o
@) v=owm/s v= -]'j —
dom b

&) vEY, ealx-x,) _L_

T
=
- o=
= .5
ai.,?_gm)m _-—.'_-':‘

€)  iSm/ls Dowwwano

@) V%evoaa(xx.)
Ve sy 2son)od)
= 3.8 m/s

£ VVe o BLTTHIS_ goq.

—— S

o 9- &7 ——
426
\g‘:‘mls i
z (28 YSJJ»IS'):‘I.ZQ(.?A]; xzf:ﬂ‘- "—-:_N\'— B o

)

V = (?-GKas (5°)= 270459/ | .
[ =

u.l l‘ -+z.q(c3~’je)

V= f@z«q )i +Q—X—?s&7)&r-qi)
= 23299 mis {
V=V +at
-{: = —&3.299-7. Z‘l-(..?
= = 31ls
@) (B.s  2205mk) = B4 125m
YES WTH {Om TO SPARE

) 3ils
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LS
4.27 V‘-"-c.u"('"?)(‘i'éb) (6320)
= 6.003619 m°
AVoLey, =o.012e7em’

VL sy (TN (155)
= 0.00Z17 m’

Voo ()5

(0.01847 4+ O.ouzrf)(l.f)

X = T ( 23EB Y- -
- 3N
= O. T2 ™
= 32,26 o
428 S0 Tins frocolb V2.2 4y
[ton | 1

Cyuniper.
0.320m
- k—0i2om
l ’ ,g!rm Livg s
"’u“o.oln,
24 Anie.
O.}d‘l-au

= z.unorl‘j Catl

EnERgY = (Z-MNO")(C--zwo‘) = .36 w0 - J

e WL stsexo™J

Enragy

. 34Cxs0 ©

=040 oL 40%.’:
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4.29

Posvrza = L1205 Am  Vzitoy
Par = 2.75%g % n., d = o.c08m
L= roonowm

V=TT ’Qz%

I~ ;—%  A=m(d)

‘I‘: VTT (i)t

AL

Teopen <LV CEY ) 4
7 wes *)(Iooos)

I, = Qoevit (e b
@75‘&0-3)(10000)

Dieceeevte = 12.50-7.8v = ¢ 1A

= 7854

4.30 . . 3
Na St ™ l’lb 50'\95
hb = .9
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