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Chapter 1 Solutions

Problem 1.3-1

N
L=42m qy=175— P = 225N My = 410N-m

m

Reactions

_
+ZPL+= ﬂ — 421.446.N

(1 4
TF,=0 A= L:-qg]-1+—_-P—B}_=130_429-N

2

M.V and M at midspan of AB - LHFB is used below

Npig = 0
19 L _
lﬂJ.td = AI"_E T? =37.46.N
M -M E L L RN
mid = Mo * Ay :':'1'\3'1_J_ s
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Problem 1.3-2
N
L =4m Ay = 160 — = 200-N I'-.-ID = 380N-m
m
Reactions
¥ = 20N
YF =0 By- —P--120
1 1 "k 4 L
EM._-,L =0 B‘r. = —-’71'-.{[: F [ —-qﬂJ-L-r —J - —-P-[L g —} =—38.333.N
4 ¥g] L2 \3) s 2 )

~
3| =

[+
':I'J
I

o
H

\ 4
g J|-I_ - —5-P -B,=198333.N

M, WV and M at midspan of AB - LHFB is used below

‘\'mid=[]
%
[ qg L
Vinid = —qﬂ -:=—41.66?}T
J 2
1 L{2L ) 4 N e B _
Maid = Mo = AT - 005 |;E]‘z'??[;;]‘“”m
Check using EHFB
3 . M
‘\.mid—B‘—:-P=DN Kmid_TT:_B‘m —? —41.667TN
-1 490 L['l L L 4 |’I_ T
E‘L‘Inﬁd = T T?tg _TJ x = B},-E = E-P-lE + E =5310-N-m
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Problem 1.3-3

(a) APPLY LAWS OF STATICS

3F, =0 C,=N,-N,=220N

1
FBD of BC: ZMg =10 Ce= L—{D} =0
1

1
Entire FBD: ZMy =0 = E[_MB} = —22.66TN

SF,=0 A,= —B,=2266TN

Reactions are |A, = 227N| [B, = —227N| |C,=220N| |G, =0|

(b} INTERMAL STRESS RESULTANTS N, VW anp Matx =45 m
Use FBD of segment from A to x = 4.5 m.
SF,=0 |N,=N; — N; = 220N]|
ZF,=0 [V,=A,=227N|
IM=0 [M,=A,45m)=102N-'m|
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Problem 1.3-4

(al APPLY LAWS OF STATICS
SF, =0 Ac=0
FBD of AB  SMp=0 M,=0
1

1 7
[200 N-m — — (80 N/m) 4 m(—) 4 m} = —75.356N
Im 2 3

Entire FBD EMe=10 D, =

|
ELE;=D C,= 3 (B0N/m)4m — D, = 235556 N

Reactions are A, =10 |G, =236N| [D,= —T756N|

(b) INTERNAL STRESS RESULTANTS N, V. anp M arx = 5m

3
Use FBD of segment from A to x = 5 m: ordinate on triangular load at x = 5 m is 1 (80 N/m) = 60 N/fm.

SF, =0 N,=—-A,=0
—1
2F,=0 — —[(S80N/m + 60N/m)I m] = —70N [V = —70N| Upward
. | 2 i |
M =0 M= —My — S (ONm)Im(Z1m ) — = (60Nm)l m{1m | = —36667 Nm

(break trapezoidal load into two triangular loads in moment expression)

[M = —367N-m|] CW

() REPLACE ROLLER SUPPORT AT C WITH SPRING SUPPORT

Structure remains statically determinate so all results above in (a) and (b) are unchanged.
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Problem 1.3-5
(a) STaTICs
. 1 200N
FBD of AB (cut through beam at pin): EZMg =0 A, = ﬁ[_MA} = = = —66.667 N

Entire FBD: EZMp =10 Li=3m

4 1 L) 1 2
Co=—|=PUSm)+ —qly| L+ = ) + - @y Ly + =L, | — My — A(3L,)) | = 464333 N
y = 3mls S ™ 24’11(1 3) 2-?11(1 31) A y( 1)]
SF, =0 D,—2P+ (g +a)li—A, —C,——81.16IN so D, = > _ s036N
¥ ) 5 2‘11 qa) L y ¥ - £ tan(ﬁ(]°} 4
3
IF, =0 A= SP~ D, =57674N
CHECK
3
A, =5TIN  A,= —66TN  C,=4643N A+ D;= 108N P_=108N
4.1
D,=503N D,= —872N A+ G+ Dy =3105N TP+ (g1 + @)L = 3105N

(b) Use FBD oF AR oMLY, MOMENT AT PIN IS ZERO

Fp. = —A, Fg,=—51614N Fp,=—A, Fp,=66667TN |Resultantz= VFg? + Fp?=882N

() ADD ROTATIOMAL SPRING AT A & REMOVE ROLLER AT € APPLY EQUATIONS OF STATICAL EQUILIBRIUM

11 2 1 1 4 (3
Use FBD of BCD: ZMp=10 D, = E[EQZLI(ELI) 7t EQILl(ELl) + EP(ELI)] = 145N
1

—D},

D, = = —83716N
T tan(60°)

50

4
Use entire FBD: ~ XF, =0 A, =—(q + gLy + 5P — D, = 1655N

| e b | =

EF,=0 A,==P—D,=10L716N

Use FBD of AB:  EMp=0 My, = My + AL, = 6965 N'm

So REACTIONS ARE [A, = 191.7N] [4, = 1655N| [My, =697N-m| [D,= —83.72N| [D,=145N

RESULTANT FORCE IN PIN CONMECTION AT B

Fp.=-A, Fp=—A, |Resulantz= VFy'+ Fp’=253N|
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Problem 1.3-6

(a) Stancs
EF_\,={1 R3y, =20N — 45N = -15N

1
' = — — ® 2 -
IM;=0 Ry =7—(0NX2m)=20N
BF, =0 Ry = —Rs, + 60N =40N

(b) MEMBER FORCES IN MEMBERS |1 and 13

Number of unknowns: m =13 r=3 m+r=16
Number of equations: j= 8§ 2j=16 So statically determinate
e e e S 20N 45N A TrUSS ANALYSIS

@ ; @ (1) 2Fy=0 atjoint4s0 Fjp=0

= 8 (2)XFy=0 atjoint8soFp=0
(3] EFH =0 atpmlS SOF_l — _Rﬁl =—20N
= @ > m (4) Cut vertically through 4, 11, 12, and I;
use left FBD: sum moments about joint 2
5
3 () |,
(5) Sum vertical forces at joint 3; Fy = — Ray

1
Fuy =555 (R — Fy) so
3
2m L I m Fo=25N

3

Section cut for left FBD

(6) Sum vertical forces at joint 7 Fyay=45N—-Fo=20N  [Fj3 = V3ZF3y = 283N]
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Problem 1.3-7

(a) StaTics P=45kN Li=3m
ZF,=0 A, =0

SMy=0 E,= #[3.0(3 m) + 2P(6m) + PO m)] = 22.5kN

ZF,=0 A, =3P+2P+P—E, =45kN
(b) MEMBER FORCE IN MEMBER FE
Number of unknowns: m=11 r=3 m+r=14
Number of equations: i=17 2j= 14  so statically determinate

TrUSS ANALYSIS

(1) Cut vertically through AB, GC, and GF; use left FBD; sum moments about C.

3Im

Fop: = Fgr > >
V05m)? + 3m)

FGFJ:{"‘L-S l'.l'.i] = FGFy{G Il'l} = A.}.l’ﬁ l'l]) = 2TkN'm

0.5m

Fgry = Fgr
5 V0.5 mP + (3m)?

Ay(6m)
im 0.5m

—6m
V(0.5 mf + (3m) " V(0.5m)? + 3m)?

3m

Fgrx = For > 5
V05mP + 3m)

so0 Fgp= = T.821 kN and

4.5 m

= T.714 kN

VEm? + (1 m)p?

Im

(2) Sum horizontal forces at joint F: Fpgy = Fgpe = T.714 kN Fpg = Fpg, = B.132kN

Frg = 8.13 kN
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Problem 1.3-8

{a) StaTics
XF. =0 F.=0

|
SMp=0  Dy=7—[3kN(6m) + 6kNGm)] = 6 kN

ZF, =0 F, =9kN + 6kN + 3kN — D, = 12kN
ib) MEMBER FORCE IN MEMEBER FE
MNumber of unknowns: m=11 r=3 m+r=14
Number of equations: i=7 2i=14 So statically determinate
Truss aNALYSIS
(1} Cut vertically through AB. &0, and GF: use lefi FBD: sum moments about D to get Fiop =0
(2) Sum horizental forces at joint F Frep,=—-F,. =0 50
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Problem 1.3-9

c=25mP = 90kN
smi 60deg)
sin( 80deg)

c=2198m b =

sinf 40deg)
sinf 80deg)

c=1632m

EMy = P% — P-b-cos(60deg) — 2P-b-sin(60deg) + B_.c =0

P-b-cos(60deg) + 2P-b-sin(60deg) — P—%

B

y c
Joint A
Fom = Ty — 99 441.kN F

Al sinf 60deg) A0
Joint B

—B‘.
EBC' = —— =-133976-IN
sinf 40deg)
Fgp = —Fp-cos(40deg) = 102.632-kN
Joint D
- =—94151.kN

Frarm =
DC ™ cos(90deg — 72.923deg)

a-sin{ BCD)
s ACD)

=1.632-m

=86.118-EN

¥y

A, =-B, =-86.118kN

Ay =0

= —Fﬁc-coa{ 60deg) — A= —49 7. kN

- v (5] 20

m{_ﬁiﬂ{ﬁﬂd&gj £ ] =47.077-deg
CcD 2 =

[ ]

-cos(G0deg) = 1.478-m

ACD = as

180deg — 60deg — ACD = 72.923-deg

_ | sin{40deg) ¢
BCD = asu.l{ —————.— | =32923.-deg

.:‘

D 2.

ACD + BCD = 80-deg
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Problem 1.3-10

Geometry b =3m P = 80kN
f k!
a = sin(60deg) | ————— | =4.042m
\ sin40deg) /

Lin = sin(80deg):| —J = 4.596m

. |\ sin(40deg) |

o 2 P
(5Y el ) e
Lpg = t\? .-| +Lap — _-\: I,"ELAB]'C':'S'{GO eg) =4.06m
b b
Lpg 3 gz

- = — 50 DBA = asin -zinf 60deg) | = 18.662-deg

sin(60deg) s DBA) | Lpe _
and CBD = 40deg — DBA = 21338.deg ~ ADB = 180deg — 60deg — DBA = 101338 .deg
CDB = 180deg — ADB = 73.662.deg
Reactions

YF, =0 A =-2P+2P=0N
™M 0 B L 2.P b 111 60d \ Pb (60deg) 2-P-{b-sm{60de §| 71.329.kN

My = T e s Mk (b-cos(60deg)) + 2-P-(b-su( gJ)j=a 329
YF =0 A =P-B_=8671.kN

IMod to find member forces

Joint A AD = —JH =-10.013-EN AB = —A_ - AD-cos(60deg) = 5.006- kN
sinf G0deg)

2. P-smf60deg)
cos(90deg — CDB)

=141.322 kN

Jaint D - sum forces normal to & along line ADC DB

DC = AD + 2-P-(cos(60deg)) — DB -cos{CDB) = 42 204.kN

; 1
Joint C CB = —————(-2.P + DC-cos(60deg)) = —181.319-kN
cos(40deg)

Joint B check —AB — DB-cos(DBA) — CB-cosi40deg) = 0N

DBE-sin(DBA) + CB-sin(40deg) — B, =0N

10
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Problem 1.3-11

Reactions c=25mP = 90kN
sinf G0deg inf 40d
o B0, 3a0mn g o SIA0EE), o esaem
sin( 80deg) sinf 80deg)

My = P-% — P-b-cos(G0deg) — 2P-b-sin{ 60deg) + B}.-c =0

P.b-cos(60deg) + 2P-b-sin(60deg) — P-—
=

Bﬁ_ = c =86.118-kN A‘ = —Bﬁ. =—86.118-kN

AC: Mo3 - cut through AC and AD. use LHFB

SMp = 0 —A.V-% —.-—‘LE‘-sin{ﬁﬂdeg}-% _0
- =99 HLKN
s 60deg)
BD: MoS - cut through BC andf BD, use RHFE b= w.c =1632m

sin( 80deg)

SMc =0  B(c — b-cos(60deg)) — BD-(b-sin(60deg)) — 0

B,-(c — b-cos(60deg))
N b-sin( 60deg)

BD =102.632-kN

11
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Problem 1.3-12
Reactions b=3m P = B0KN

A -0 A = 8.671kN B, = 71.329kN

AB: MoS - cut through AD and AB, use LHFB

b . b, b
Y¥Mp =0 AB-E-sm(ﬁﬂldeg) - AXE-smfﬁl}deg} = A}.-E-ms(ﬁ{}deg) =10

i B s b &
—t ‘%{?%m' 60deg) — -\1: -cos{ 60deg) I|

AB = e = — = 5.006-kN
[:-siu{ 6ﬂdeg}J
f L
DC: MoS - cut through DC and CB, use upper FBD a= siu{-:SDdeg}-| . | =4.042m
| sin(40deg) /
DC, = DCcos(60deg) DC,, = DC-sm(60deg)
IMp =0 --DCx + 2-P)-(a-sin(40deg)) + (DCy, + P)-(a-cos(40deg)) = 0

—{-DC-cos{60deg) + 2-P)-(a-sm(40deg)) = (DC-sin{60deg) + P)-{a-cos(40deg)) =0

Collect and simplify, solve for DC

: AN cos(40.0-deg) — KN-sin( 40.0-
R 1.0-(80.0- kN -cos(40.0-deg) — 160.0-kN-sm(40.0-deg)) RN

cos(60.0-deg}-sm(40.0-deg) + sin(60.0-deg)-cos(40.0-deg)

12
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Problem 1.3-13

(a) FIND REACTIONS USING STATICS m=73 r=29 m+r=12 j=4 Jji=12
m+r=3j s0 truss is statically determinate
4 1] 08P 1] 2
Fip = -3 o4 = 0 €40 = | | PA = PEAQ =| —-0.6P faoc = 4 fop = 0
0 5 Tag 0 0 0
EM=0
C, 4C. + 3.0P _3
Mﬂ_rUAXPA-l_rDCX C +!’OB>< B 4010—23 20 EM1=0 g‘l‘v'BS C‘._=TP
C; G
SM, =0 gives
EF=0
a, B, C; B, +C,+0,+ 08P 5
Ro=Ps+ || +|B]|+|G]|=| 8 +C +0,+ —06P 50 ZM, =0 gives O‘=TP
0, B; C; 0 +E
5 4

METHOD OF JOINTS Joint O EF. =10 0.,=10 EF,. =10 a,=0
JointB  EF,=0 B,=0
Joint C EF. =0 C,=0

For entire structure: XF, =0 gives |B, = —08P ZF,=0 C,=06P - B,=0, G, =06P

(b) ForcE 0 MEMBER AC

Va1 52 3Va1|P V. Val
ZF, =0 atjointC:  Fyc =¥|C;| = TH ac = 2 ZUMP tpoglon 2 2041 = 0.96

13
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Problem 1.3-14

(a) FiND REACTIONS USING STATICS M = 4 r==%8 m+r=12 j=4 3j=12

m+r=3j s0 truss is statically determinate
] L 0 A, 1] O, 0,
Foa = 0 Fop = 0 For = 0.6L ."::,1_ = A_‘. Fg = .B_\- F‘- = —=2P Ft) = O}.
0.8L 0 0 P B. 0 0,
EM =0
Resultant moment at O
—0.84,L
J'l‘fD= rmXFA + FGHXFB + rGCXFC = (]'SAxL = B:L X0 EM‘,=D g!'\"ES A1=0
B,L —06C.L
EF=10
Resultant force at O
A+ C. + 0,
Ro=Fog+Fs+Fp+Fr=|Ay+ By + Oy — 1P
ra e it e S
METHOD OF JOINTS Joint @ ZF.=0 a.=10
B,
sofrom ZEF. =0 and ZEM,=0 Ac=rgg = —125P

JointB  EF, =0
JoitC  XF, =0 C,=0

(b) Force v MEMBER AB

EF.=0 aljointB Fap= (OBLy +Lzlﬁj |8 = |P| ALY+ = 1.601
e R AR 0.8L : = 0.8L =

Fap = 1601 P tension

14
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Problem 1.3-15

(a) FIND REACTIONS USING STATICS m=73 r==6 m+r=49 Jj=3 3j=9

m+r=3j So truss is statically determinate

3L 0 0 —2p B, c.
g = 0 Fop = 4L roc = 2L FA = A_‘. FE = B}. Fr= C_\.
0 0 4L A 3P P
EJ‘l‘f = 0
Resultant moment at O
4LP —ACL 1
Mg= rOAXFf’l"' FGBXFB + ?‘U{'XFC= 4(_‘11[. —BA:L S0 EMI=U gi‘r'CS C"=TP

3AL — 4B L — 2GC,L

ZF=10
Resultant force at
B +¢C.—2P
Rg=Fy + Fg+Fec=| A+ B, + G 50 ZF. =0 gives A, = —4.0P
A. + 4P

METHOD OF 10INTS
3
Joint A EF: =10 FAL'_'; = _AE. =40pP S0 F.-l{'_\' = F.-‘lC; =20P FAI'__.T = EF‘.-.(; =30P

4 8P
3F=0 Fppe——2P—Fse, = —30P—2P 50 Fyp = oFyg — —40P ——

8P
IF=0 A= ~(Fipy+ Fpq) =5 + 40P+ —20P [A,=467P

(b) ForcEe 8 MEMBER AB

—— f 20\? 5P 25
FAE= Fﬂﬂx_'l_F.l‘-Ey— FAB= —1\'I 53+ (—) P=—- — = 8.33

3 3 3

Fup= —833P| compression

15
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Problem 1.3-16

(a) FIND REACTIONS USING STATICS m=3 r==6 m+r=9 j=3 3j=9
m+r=3j 50 truss is statically determinate

L=2m P=5kN
3L 0 0 A, B, €.
rgy = 0 rop=|4L roc = 0 Fy=]A, Fp=1]0 Fe= C_\.
0 21 4L A. P =P
XF =10
AJ.' + B.'K + C‘,‘l
Resultant force at O Ro=Fy+Fg+ Fpr= Ay + G5 S0 IF.=0 gives A, =0
A,
RESULTANT MOMENT AT A
-3L —-0.6 -3 L
TAC
nc=| 0 € = =| 0 ng=| 4L
4L Iracl 0.8 A7
[ 40-EN-m - 8-C_-m
) -24
My=rgpXFp+ rycX Fe= 4-B;m+8-fxm Mpyeyc=— 648, -240kN so BI‘='a-kN= —3.75kN
-$Bym-6Cym
(b) Force in MEMBER AB
g . V29
Method of joints at B EF, =0 Fapg,=—-By |Fyp= 3 Fap. = 6.73 kN

16
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Problem 1.3-17

(a) APPLY LAWS OF STATICS

EIM,=0 |[Ty=T, —T,=1270N:m

(b) INTERMAL STRESS RESULTANT I' AT TWO LOCATIONS

Cut shaft at midpoint between A and B at x = L,/2 IM,=0 [Typ=—-Ty=—1270 N'm|
(use left FBD).

Cut shaft at midpoint between B and Cat x = Ly + Ly/f2 EM,=0 [Tgc=T,=1130N-m|
(use right FBD).

17
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Problem 1.3-18

(a) REACTION TORQUE AT A Ly =075m Ly=1075m f; = 3100 N-m/m = 1100 N'm

Statics M, =0 Ty=—hL; + T =—1225N-m Ty=—1225N-m
{b) INTERNAL TORSIONAL MOMENTS AT TWO LOCATIONS
L
Cut shaft between A and B Tix)=-T4 — hx T](?I) =625 N-m
(use left FBD)
. I
Cut shaft between B and C Tax) = —Ty — 1 ol Ly + ? = — 100 N-m
{use left FBD)

18
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Problem 1.3-19
(a) StaTICs
-1 N
ZFg =10 A,=TI3ODE 3.70m = —2405 N
ZFy=10 A, +C, =0

SMpgppc=0  Cy= —247N A

= —C,= 47N
2.75m 4 Y

I N ;)
SMA=0  Ma=680N-m + (1300 —|3.70m(3370m) — ¢,275m = 5932 N'm

A, = —2405N A

y = —24TN My =5932N-m C,=24TN =

(b) INTERNAL STRESS RESULTANTS

N,=-A, = 247N "T\M
v

1300 — |1.0m = 2220 N
{3?0 ) m
X
1/ 1.0 N 1 x=10m
M= ~My — Ad0m = {75130 — )1.0m(10m) = 3586 N'm
2\3.70 3 e

N,=24TN  V,=2229N M,= —358N-m <«
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Problem 1.3-20
(a) Stamcs

3 1
SF,=0 A, =7(200N) + (80 Nfm) 4 m = 280 N

e

| 4 | |
EMBRHFB =1 D}. = E lg (200 N} (1.5 m) + E{Bﬂ N/m) 4 m(id m)]

= |51.1 N = use right hand FBD (BCD only)

4
SF,=0  Ay= —D,+5(200N) = 889N

4 3 | 2
ZMy =10 My = E(E{Jﬂ N)(1.3m) — E{EO{] N)i4m) — D,3m — ELSD Nim) 4 m(?i m) = —1120N"m
(b) RESULTANT FORCE IN PIN AT B Fa,
LerT HanD FBD (SEE FIGURE) ol
Fp, = —A, = —280N Fp, = —A, = —889N

Rigut Hanp FBD

3 1
Fp,=—(200N) + — (80 N/m)4 m = 280 N
2 2 ~4m

4
Fpy = 5(200N) — D, = 889N

Resultanty = V' Fp” + Fp,? = 280N

Left hand FBD
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Problem 1.3-21

N
L=435mq, =175— P =225N M, = 400N-m
m
1 L 4 L 3 1 2L

EI"L"ID = —I"-'.[D + EL]DL; = ;P? + EPL - EqDL 3 NE A}L =

1 E 4. .4.. 3 1 21,

—I"r.[cl + E-{]D-L-; F EP? + EP‘-L = E-{]D-L- 3

i".,} = =—173.076-N

L

1 4 3
D= —A},+ ?-qU-L + ;P =724951-N

~1 3 e
B = T.qD-I_ + ;-P =—236.875-N

. 1 L% < .
ledAB = A'Y_ :TT ==266.045-N led =0
Nmidag = 0
L
L 1%L 2 | _
ILI]]]III].":":.B = Td:i} + :"'L}__-T = TT?T =—33.639-N-m
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Problem 1.3-22

N
L=4m qy = 160-— P = 200N My = 380-N'm

m

Reactions

N 1
¥F, = 0 .qx=1[E-PJ—;qG-L=—sow

k. 1 b f
3 O D W P P S bl | 08 a8

i AT U LT R

)3 o ¢"‘ri-P1—1166?"‘~I
SF, = Ay=-Dy+2{P| =1l

Column BD intemal forces and moment at mid-height - cut through column. use lower FBD (D on your left)

H

iy

L=

-1 "0

""-'?

Npig = ~Dy=-308333N Viud = - -30N Mg = - :

o |
I-.I||--

!
2

|u|r—|
|4-|[""

J = -53333Nm

L.uln—-

22
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Problem 1.3-23

{a) StaTICS
1 13 -1
EM, =0 C,=—{1900N——0.75m) = 570N GGy ==28 N —
Lac 25 2
ZF, =10 A, =-C,=285N = (resultant of C; and C, acts along line of strut)

$F,=0 A, =1900N — C, = 1330N  «

{b) INTERNAL STRESS RESULTANTS N, V, M (SEE FIGURE)

_ 1900N
0.75m

Components of w along and perpendicular to door:

4 N 3 N
W, = —w = 2026667 — W, = —w = 1520 —
5 m 5 m

Distributed weight of door in —y direction: W

= 2533.333 il
m

3 4
Ny = w05 m) — SA, — A, = ~221667N

4 3
Ve=—wy(05m) = TA; + $A, = —19ON

0.5 4 3
M, = —w,(0.5 m}Tm — SA05m) + £A4,0.5m) = 95N'm

[N, = —222N| |V,= —190N| [M,=95N-'m|
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Problem 1.3-24

(a) Starics
M, =0
1
10 kN (6 m) — 10 m(ﬁ)(s m) + 90 kN'm + E(6m) — E3m = 6E,m — 3E,m + 150 kN-m — 30 VIkN-m
so  6Em — 3Em + 150kN-m — 30 VZkN'm = 0 IC"
—(150 kN-m — 302 kN-m) -
o —E 4RE= — —35858 kN [0y X
: Im iy
ZM s = 0 < right hand FBD (CDE) - see higure.
—90 kN- 3m
(E; + E)3m = —90KkN-m 51+g.=Tm=—3akN N
D 3m E
o (EX) _ (—1 z)‘l('—ﬁ.sss kN) - ( —~8.05 ) e L |
£ \g 11 ~30kN ~21.95
9 kN-m
[E.= 805kN] [E, = —22kN|
|
¥F,=0 Ay=—E + 10kN — leN(—) — 1098 kN A, — 1098 kN
V2
I

3F,=0 Ay=—E + 10kN (—) — 20.07kN A, = 29.1kN

(b) Ricut Hanp FBD Co=—E =805kN C, = —E,=22kN

Resultant- = V€2 + G2 = 23.4kN
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Problem 1.3-25

{a) StaTiCs

EF. =0 E. =0

1
300 mm
2F, =0 E, =2250N — A, = 7815 N

EMg =10 A, = [—2250 N(750 mm)] = —5625 N

Ay = —5625 N E. =0 E,=T8T5 N -~

(b) Uske UPPER (SEE FIGURE EELOW) OR LOWER FBD To FIND sTRESS RESULTANTS N, V, anD M aT H

D E EF, =0 V,=E, +2250N=2250N
a_ T ZF,=0 N, =E,=T78I5N
g EMy =0
- sasgy  ME= —(180 mm)(2250 N) — E¢(180 mm + 240 mm) + Ey(150 mm)
NG Cable : TN
S i N, =7875N  V,=2250N M,=716N-m <+
o

&

25


https://ebookyab.ir/solution-manual-mechanics-of-materials-gere-goodno/

https://ebookyab.ir/solution-manual-mechanics-of-materials-gere-goodno/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

Problem 1.3-26
(a) STamics
: 4
ZF. =10 A_r=E:4DDNJ = 320N A, =320N
Use left hand FBD (cut through pin just left of C)

I =3 4
EMe=10 Ay = EHT(M N) — EHU{F N}]{B m}l] =—240N A, = —240N

: 1 ) 3
Use entire FBD IM-=10 E.,.=q—[»1¢.[?m‘1 + (?4(}01\])(3 m}w = —192N E, = —192N
R & 1  Eli : 1 -
3
ZF,=0 Co=—Ap— E;— E[Llﬂ[] Nj= 192N C, = 192N
3
{b) N. V, ann M just RiGHT oF C: USE RIGHT HAND FBD F plex = 400 N (—) = 312348 N
B V& + 5
4
Fmb]c]r' — EFc-nhch = 249878 N

|Ne = —Fapiex = —312N|
|V= _Fcablc:l' = 'E_v = —5?,@N|

M= (Fapey + E,)(5m) =

{c) RESULTANT FORCE IN PIN JUST LEFT OF C; USE LEFT HAND FBD Ar=320N
4 3 3

3 4
F&=—AJ+(§ j)mrq:—zmm FL—}.=—A}.—(?+;)4[HJN=—320N

Resc = VFe” + Fo,t = 400N
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Problem 1.3-27

(a) Stamcs W= 650N

_ ) 1.2m B _ 650.0 N cos(30.0°)
EMy =10 B, (0.6 m + 1.2 msin(30%) + W{T{cos{'_’:ﬂ"}}] = 0 solve, B, = 50 200 & 10
650.0 N cos(30.0°)
o Be=-75 sin(30.0°) + 1.0 —28LAS8N
S L T ( (l:r.@ + 0.6 + 1.25in(30%) )) .
X = — Asin(30°) + B; + Tcos(30°) + T cos| arctan| 3 ooy =
SF,—0  Acos(30) + Tsin(30°) + Tsi ( (IJ.9+IJ.6+ l.Zsin{Bﬂ"}))_w
¥ cOs S1 sin| arctan 12 CD,S(E [}':')
in(30°) 30°) + ( : (0.9 + 0.6+ 1.2 sin(3n°))) i
— S COs COs| arclan
(A) B 1.2 cos(30°) (—Bx)
- 09 + 06 + 1.2 sin(30°
& cos(30%)  sin(30°) + sin(a:ct.m( i })) W
1.2 cos(307)

A\  ( 250.09 N
T 310412
SUFPPORT REACTIONS

|B, = —281.5N| [A=2501N
Ay = —Asin(30°) = —125N A, = Acos(30°) = 216.6 N

VAZ + Al = 250.09N

(b} CapLE FORCE 15 T (NEWTONS ) FROM ABOVE SOLUTION T=3104N
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Problem 1.3-28

(a) Stamics

RiGguT-HAND FBD

1 ]1 |
EMF,in =10 E, = —[—{3 kKN/m) 4 m(—:i m)] = 1.333 kN E, = 1333kN

6ml2 3

Enmire FBD
LT 1 2 1
ZMy =0 G = a[—E}.IEm + (16 kN)4m + (1.5kN/m)é m(3m) — E[Bkam]-i m(gat m)J = 0.833kN
Cy = 983 kN
EF_,,. =0 A, = —C, — E, + (L5kN/m) 6 m = —2.167 kN Ay, = —2.17kN
1

EF, =0 A, = —16kN +E{3I»;me)4m=—10kN A, = —10kN

(b} RESULTANT FORCE IN PIN] USE EITHER RIGHT HAND OR LEFT HAND FBD {CUT THROUGH PIN EXPOSING PIN FORCES Fpy
AND Fpp ) THEN 5UM FORCES IN X AND ¥V DIRECTIONS FOR EITHER FBD

LHFB: RHFB:
Fp,= —16kN — A, = —6kN Fp, = %!'3kNa’m}4m=6]-;N

Fpy = —A, + (1L5kN/m) 6 m = 11.167 kN Fpy,= —C, — E, = —11.167kN
Resultantp = V Fpi + Fpy = 12.68 kN [Resultantp = 12.68 kN]|
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Problem 1.3-29

(a) Statics Py =220N P> =180N

(b)

ZF. =0 0, = —Pjcos(15%) = —212.5N ZF,=0 Oy, =P, = 180N

SF,=0 0, =Psin(15°) = 56.94 N

M, =0 Mo, = P2 150 mm + Pysin(15%)(178 mm) = 37.1 N-m

ZMy, =0 Moy = Pysin(15°)(200 mm sin(15%)) + Pjcos(15°)(150 mm + 200 mm cos(15%))
Mg, = 759 N'm

IM.=0 Mg, = Pycos(15°)(178 mm) = 37.8 N-m

O,= 213N 0,=180N  0,=569N
Mo, =3T1N-m Mg, =T759N-m Mg, = 37.8N-m <

INTERNAL STRESS RESULTANTS AT MIDPOINT OF OA

N,= —0, = —180N

V,=—0,=2125N V.= -0,=—569N Vo =VV2+ V2 =220N

T, = —Mp, = =759 N-m

M, = Mg, = —37.1N'm M,=—-Mg, =—378N-m M., = VM? + M’ =53N'm
Ny= —180N Vi = 220N

T, = —759N'm  Mp=53Nm <
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Problem 1.3-30

Forces
P.=60N F.=—-45N M, =120 N'm gp = 75 Nfm
P, 60 0
Fe=10]=| 0 [N Ry=| A,
P —45 A,
VECTOR ALONG MEMBER CD)
1.5 — 2.5 —1 —0.436
me=| 2—=0 |=|2 Irec|= 2291  ege=—"==| 0873
0 — (—0.5) 0.5 “".E{" 0.218
{a) STATICS (FORCE AND MOMENT EQUILIBRIUM)
0 0 P, D, I
EF=10 Ay |+ 0] +|O|+]D,]=0 resultant of triangular load: Ry = EE}U 2Zm)=T5N
Ay R, P D,
D,
where D, | = Dege
Dq'.
SOLVING ABOVE THREE EQUATIONS:
, e
EF, =0 D, = —P, so D= D= 137T47TN D.=—60N
EEC,
ZF,=0 D, = epc, D |D, = 120N |Ay = —D, = —120N|
BF.=0 D, = egc, D D.=30N VDI + D+ D = 137477 N
so A, =—-D.—Ry— P, A, = —60N
EMA =0
My, P, 0 0
May | + e XD +racX| 0 |+ | M| +r,X]| 0 |=0
My. P 0 Ry
25-0 D, —60 60
rne=| 0-0 |m D=|D, D=| 120N |[D|=137477TN ryexD=|—45|Nm
-05-0 D, 30 300
0
15 -0 P, —90 0 100
rac=| 2-0 |m racX| 0| =] 675 |) Tep (2 m) reX| 0 |=]| 0 |[Nm
0-10 2; —-120 0 Ry 0
My, P, 0 0 70 My, -70
My, —| rAEXD + racX| 0 |+| My | +rX]| 0 —142.5 | N-m My | =] —142.5 |N'm
M. P. 0 Ry —180 M. —180
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