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1-1.

The shaft is supported by a smooth thrust bearing at B and
a journal bearing at C. Determine the resultant internal T =
loadings acting on the cross section at E.

hN
o)
&5
9}
o

4t 4 ft 4 ft—-—4 ft
400 1b
800 1b
SOLUTION
Support Reactions: We will only need to compute C, by writing the moment
equation of equilibrium about B with reference to the free-body diagram of the Bx
entire shaft, Fig. a.
C+3Mp = 0; Cy(8) +400(4) — 800(12) =0  C, = 10001b N
Internal Loadings: Using the result for C,, section D E of the shaft will be considered. l 44t 1. 8 ft 4'f t
Referring to the free-body diagram, Fig. b, B _# C1‘, 8oolb
£3F=0; Ng=0 Ans. 4001b '
+13F,=0; Vi + 1000 — 800 = 0 Ve = —2001b Ans. (a)
C+3 Mg = 0;1000(4) — 800(8) — Mg = 0 v
Mg = —24001b-ft = —2.40 kip - ft Ans. M <
The negative signs indicates that V; and M, act in the opposite sense to that shown N N
on the free-body diagram. E
4pt A At

(r/aao It Boolb
(b)

Ans:
Np = 0,Vg = —2001b, M = —2.40 kip - ft
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1-2.

Determine the resultant internal normal and shear force in a b
the member at (a) section a—a and (b) section b-b, each of 30°
which passes through the centroid A. The 500-1b load is
applied along the centroidal axis of the member.

e’
500 b €——— 4 =500 1b

Sl a

b a
SOLUTION
(a) a
i
HIF=0; N,—500=0 500" 'F._"
a
N, = 5001b Ans. i
a
+{SF=0, V,=0 Ans.
©)
+ o] %
NPSE =0, N, — 500 cos 30° = 0
30 7 N.
N, = 4331b Ans.

5F, = 0; Vi, — 500 sin 30° = 0
Vi, =2501b Ans.

Ans:
(a) N, = 5001b,V, = 0,
(b) N, = 4331b, V}, = 2501b
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1-3.

Determine the resultant internal loadings acting on section
b-b through the centroid C on the beam.

900 Ib /ft

SOLUTION

Support Reaction:
1
C+3IM, = 0; Np(9sin30°) — 5(900)(9)(3) =0
N = 2700 1b

Equations of Equilibrium: For section b-b

1
HIE =0 Vyop + 5 (300)(3) sin 30° — 2700 = 0
V,_, = 2475 1b = 2.475 kip Ans.

1
+13F, =0, Ny_p — 5(300)(3) cos30° =0
N,_, = 389.7 b = 0.390 kip Ans.

C+3Mc = 0;  2700(3 sin 30°)
1
—5 (300)3)(1) = My—p = 0

M,_, = 36001b-ft = 3.60 kip - ft Ans.

Ans:

Vb—b = 2475 klp,
N,_, = 0.390 kip,
M,_, = 3.60 kip - ft
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*1-4.
The shaft is supported by a smooth thrust bearing at A and 600 N /m
a smooth journal bearing at B. Determine the resultant
internal loadings acting on the cross section at C. A — . —B D
=4
~lm-~lm-<~lm->~—15m—--15m
SOLUTION 900 N
Support Reactions: We will only need to compute B, by writing the moment 600(2,)1\]
equation of equilibrium about A with reference to the free-body diagram of the
entire shaft, Fig. a. A e -
1
C+3M, = 0, B,(4.5) — 600(2)(2) — 900(6) = 0 B, =1733.33N  —
Internal Loadings: Using the result of B, section CD of the shaft will be <
considered. Referring to the free-body diagram of this part, Fig. b, m Z-5m By [-5m
+3FE =0, Ne=0 ans. M 900N
+13E = 0; Ve —600(1) + 1733.33 — 900 = 0 Ve = —233N Ans. (a,)
C+IMe = 0; 1733.33(2.5) — 600(1)(0.5) — 900(4) — M= 0
Mc=433N-m  Ans. boo(N
The negative sign indicates that V¢ acts in the opposite sense to that shown on the Mcve'
free-body diagram. £ 1 .
Nc N |‘ I
M Zm I-5Ml
0.5m { oooN
57 =/733.33N
(b)
Ans:
Ne =0,
Ve = =233 N,
Mc = 433N-m
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1-5.
Determine the resultant internal loadings acting on the 60 1b/ft
cross section at point B.
SOLUTION
t Lag)y2)
4+ 3F, =0 Nz =0 Ans. 46:’4\*41 it
R S o<
— 0 1 _ My T~ s
+13F = 0; Vg — 5(48)(12) =0 jft!‘ .
”B \
Vy = 2881b Ans. 4
1
C+3Mp = 0; —Mp — 5(48)(12)(4) =0
Mg = —11521b-ft = —1.15kip - ft Ans.
Ans:
Np =0,
Vy = 288 1b,
Mp = —1.15kip-ft
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1-6.
Determine the resultant internal loadings on the cross C
section at point D. —
1m
F 2m
1.25 kN/m
b:) .
SOLUTION A D [E |B
1.5
Support Reactions: Member BC is the two force member. 0.5m 0.5m 0.5m m
4
+ =0; _Fpc(1.5) — 1.875(0.75) =
C+3IM, = 0, 5FBC(l 5) — 1.875(0.75) = 0 12505675 1
Foc
Fye = 11719 kN T B /
4 A ; Ay
+13F, =0, A, + _-(1.1719) — 1.875 = 0
5 o7sm | ofsm~
A, = 0.9375kN Ay
3
HE3IF =0 5(1.1719) —A =0
A, = 0.7031 kKN (AL
. 0‘7‘3’”‘ X M’”
Equations of Equilibrium: For point D —— 77
oisho%A Y
£H32F=0; Np-—07031 =0 09375 10l
Np = 0.703 kN Ans. '
+13F,=0; 09375 -0.625 - Vp =0
Vp = 0.3125 kN Ans.
C+IMp = 0;  Mp + 0.625(0.25) — 0.9375(0.5) = 0
Mp = 03125kN-m Ans.
Ans:
Np = 0.703 kN,
Vp = 0.3125 kN,
Mp = 03125kN-m
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1-7.
Determine the resultant internal loadings at cross sections C
at points £ and F on the assembly. L —

m

F 2m
1.25 kN/m
: : DA
SOLUTION A D |NE
. 1.5

Support Reactions: Member BC is the two-force member. 0.5m 0.5m 0.5m m

4
CH3IM, =0; —Fye(1.5) — 1.875(0.75) = 0
A 5 Fpc(15) (0.75) PO,

Fge = 1.1719 kN T F e
4 Ar : y A
+132F,=0; A, + 5(11719) — 1875 = 0 ’
o7sm | ofsme |
Ay = 09375 kN A,
3
£ 3FE =0 5(1.1719) -A, =0 P "
125008) =080 19 10
A, = 07031 kN ver ﬁ‘
VF AE M., H L i +
Equations of Equilibrium: For point F Mg e
N
+VSE, =0, Np—11719=0 ‘
Nr = 1.17kN Ans.
N+2E = 0; V=20 Ans.
C+IMy = 0; Mp =0 Ans.
Equations of Equilibrium: For point E£
3
I SE =0, Ng-— 5(1.1719) =0
Ng = 0.703 kN Ans.
4
+13F, =0; Vg — 0625+ g(1.1719) =0
Vi = —0.3125kN Ans.
4
C+IMp =0; —Mg — 0.625(0.25) + §(1.1719)(0.5) =0
Mg = 03125kN-m Ans.
Negative sign indicates that Vg acts in the opposite direction to that shown on FBD.
Ans:
Ng = 1.17kN,
Vi =0,
MF = 07
Ng = 0.703 kN,

Vy; = —03125kN,
Mg = 03125kN-m
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*1-8.

The beam supports the distributed load shown. Determine 4 kN/m

the resultant internal loadings acting on the cross section at
point C. Assume the reactions at the supports A and B are
vertical.

SOLUTION

Support Reactions: Referring to the FBD of the entire beam, Fig. a,
1
C+3IMy = 0; B,(6) — 5(4)(6)(2) =0 B, = 4.00 kN

Internal Loadings: Referring to the FBD of the right segment of the beam sectioned
through C, Fig. b,

+ SF, = 0; Ne=0 Ans.

1
HISF =00 Vet 400 - (@5 =0 Ve=275kN Ans.

C+SMe=0;  4.00(4.5) — %(3)(4.5)(1.5) ~Mc=0

Mc = 7875kN-m Ans.
3-(4)(6) kN
E2®  FG)ds)k
=~ = 3kfm
| ~~—_ M ‘e e
A - S “ * T
Ne
C
m 4m [5m < am

o) (b)

Ans:
N¢e =0,
Ve = 2.75kN,

Mc = 7.875kN-m
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1-9.

The beam supports the distributed load shown. Determine 4 kN/m

the resultant internal loadings acting on the cross section at
point D. Assume the reactions at the supports A and B are
vertical.

SOLUTION

Support Reactions: Referring to the FBD of the entire beam, Fig. a,
1
CHIM, = 0; B,(6) — 5(4)(6)(2) =0 B, = 4.00 kN

Internal Loadings: Referring to the FBD of the right segment of the beam sectioned
through D, Fig. b,

BKSF =0; Np=0 Ans.

1
+1IE =00 Vp+ 400 = S(1L00)(15) =0 Vp = -325kN Ans.

C+SMp = 0;  4.00(1.5) — %(1.00)(1.5)(0.5) — My =0

Mp = 5.625kN-m Ans.
The negative sign indicates that Vj acts in the sense opposite to that shown on
the FBD.
|
(4)(6) kN
z (L2)4) Faooe)kn
- = /.00 KN/m
r \“\\
| h S~
| -
o *Ei B
LM 4-m

@) (b)

Ans:

ND == 0,

Vp = —3.25kN,
Mp = 5.625kN-m
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1-10.
The boom DF of the jib crane and the column DE have a B D B A | F
uniform weight of 50 1b/ft. If the supported load is 300 Ib,
determine the resultant internal loadings in the crane on ft 8 ft 3 ft
cross sections at points A, B, and C. 5ft
300 1b
7 ft
SOLUTION / N
Equations of Equilibrium: For point A E
T 3F =0 Nys=0 Ans. P
+13F, = 0; V4 — 150 — 300 =0
V4 =4501b Ans.
C+HIMy = 0; -M, — 150(1.5) — 300(3) = 0
M, = —11251b-ft = —1.125 kip - ft Ans.

Negative sign indicates that M, acts in the opposite direction to that shown on FBD.

Equations of Equilibrium: For point B 50¢/1)=55016
E3F =0 Ng =0 Ans. l‘ds'v" """""""" | 3
+13F, =0; Vg 550 — 300 =0 ”h\L ?
Vs = 850 1b Ans. LA T s J];M
C+IMp = 0, —Mjp — 550(5.5) — 300(11) = 0
Mp = —63251b-ft = —6.325kip - ft Ans.
Negative sign indicates that Mp acts in the opposite direction to that shown on FBD. soa 6501k
Equations of Equilibrium: For point C S S—
L 3F =0 Ve=0 Ans. Lf”""z"’ 4
es5ft 1 GEf
+13F,=0;  —Nc — 250 — 650 — 300 = 0 V"‘L](*— Joot
M
Nc = —12001b = —1.20 kip Ans. Ne
C+HIMc = 0, —M¢ — 650(6.5) — 300(13) = 0
Mc = —81251b-ft = —8.125 kip - ft Ans.

Negative signs indicate that N- and M act in the opposite direction to that shown
on FBD.

Ans:

Ny =0,V, =4501b, M, = —1.125 kip - ft,
N = 0,Vp = 8501b, My = —6.325 kip - ft,
Ve =0,Nc = —1.20 kip, M = —8.125 kip - ft

10


https://ebookyab.ir/solutions-manual-mechanics-of-materials-hibbeler/

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

1-11.
Determine the resultant internal loadings acting on the CA1 ft
cross sections at points D and E of the frame. >
F
4 ft
75 b /ft
I © ° D
D B E G
l lthl lthl‘
11t 11t 1ft\30c
SOLUTION
Member AG: 150 b
4 0 — . —
C+HIMy = 0; gFBc(3) — 75(4)(5) — 150 cos 30°(7) = 0; Fpc = 1003.89 1b 5. Jscaylh
C+IMp = 0; Ay (3) — 75(4)(2) — 150 cos 30°(4) = 0; A, = 373.201b A k\r-‘- -t
A
M S—
3 o Al__Braitd
£ 2F =0, A — 5(1003.89) + 150sin30° = 0; A, = 527.331b T3kt 4 it ’D.|SO d
o
For point D:
H3IE =0 Np + 52733 =0 Y
521" Mo
Np = =5271b Ans. No
—0 v [Tk
+13F, = 0; 37320 — Vp =0 3‘13.101!’
Vp = =373 1b Ans.
C+3IMp = 0; Mp + 373.20(1) = 0 Lot 15 b
Mp = =3731b-ft Ans. |
e e ¢ !
P E
For point E: % 3Tt H
o t
+ 3F = 0; 150sin30° — Ny = 0 Iso!
N =17501b Ans.
+13F, = 0; Vi — 75(3) — 150 cos 30° =
Vg =3551b Ans.
C+IMp = 0; —Mpg — 75(3)(1.5) — 150 cos 30°(3) = 0;
Mg = =727 1b-ft Ans.
Ans:
Np = =5271b,
Vp = =373 1b,
Mp = =373 1b-ft,
Ng = 75.01b,
Vi = 3551b,
Mg = =727 1b-ft

11
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*1-12.
Determine the resultant internal loadings acting on the CA1 ft
cross sections at points /' and G of the frame. >
F
4 ft
75 1b /it
I © ° D
I G Y I
e 2 ft e 2 ft ]
11t 11t 1ft\30c
SOLUTION
Member AG: 150 b

4
CHEM, = 0; S Fpe(3) = 300(5) — 150 cos 30°(7) = 0
Re  rscapasett

Fr = 1003.9 1b A D) P

1
H

For point F: ‘| :
3t 1z#t|zpe
7 SF, =0 Ve=0 Ans.
Al 15016
N+2F, = 0; Np —1003.9 =0
Ny = 1004 1b Ans. Far =/003.9 1b
C+HIMy = 0; Mp=10 Ans.
For point G: FV;
I 3IE=0; Ng — 150sin 30° = 0 Mg N,
Ng = 75.01b Ans.

+13F,=0; Vg —75(1) — 150 cos 30° = 0

Vi = 2051b Ans.
C+SMg =0,  —Mg — 75(1)(0.5) — 150 cos 30°(1) = 0
Mg = —1671b-ft Ans.

Ans:

VF = O,

Np = 1004 1b,
Mp =0,

Ng = 75.01b,
Vs = 205 1b,

Mg = —1671b-ft

12
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1-13.

The blade of the hacksaw is subjected to a pretension force a
of F =100 N. Determine the resultant internal loadings
acting on section a—a that passes through point D.

SOLUTION

Internal Loadings: Referring to the free-body diagram of the section of the hacksaw
shown in Fig. a,

L 3E =0 N,_, +100 =0 N,_,= —100 N Ans.
+13F, = 0 V,e=20 Ans.
GHIMp = 0, -M,_, —100(0.15) = 0 M, ,=—-15N-'m Ans.
The negative sign indicates that N,_, and M,_, act in the opposite sense to that F=100N

shown on the free-body diagram.

Ans:
N, ,=-100N,V, ,=0,M, ,= —15N'm

13
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1-14.

The blade of the hacksaw is subjected to a pretension force a
of F = 100 N. Determine the resultant internal loadings
acting on section b-b that passes through point D.

SOLUTION

Internal Loadings: Referring to the free-body diagram of the section of the hacksaw
shown in Fig. a,

SE =0 Np—p + 100 cos 30° = 0 Ny_p= —86.6N Ans.
3E =0 Vi—p — 100 sin 30° = 0 Vp—p = 50N Ans.
CG+SMp =0; =M, , —10000.15) =0 M, , = —-15N-m Ans.

The negative sign indicates that N, , and M,_, act in the opposite sense to that
shown on the free-body diagram.

Ans:
Nb—b: —86.6 N, Vb—b =50 N,
Mb—b: —15N-m

14
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1-15.
The beam supports the triangular distributed load shown. 800 Ib /ft
Determine the resultant internal loadings on the cross
section at point C. Assume the reactions at the supports A
and B are vertical. :
___ N ~
B
D]
| \ 6 ft— \ !
6 ft 6 ft 451t 4.5 ft
SOLUTION
Support Reactions: Referring to the FBD of the entire beam, Fig. a,
1 1
C+IMp = 0; 5(0.8)(18)(6) - 5(0.8)(9)(3) - A(18) =0 A, = 1.80kip
Internal Loadings: Referring to the FBD of the left beam segment sectioned through
point C, Fig. b,
+ 3F, = 0, Ne=0 Ans.
1
+13F, = 0 1.80 — 5(0.5333)(12) - Ve=0 Ve = —1.40 kip Ans.
1
C+3IMe = 0; Mc + 5(0.5333)(12)(4) - 1.80(12) = 0
Mc = 8.80 kip - ft Ans.
The negative sign indicates that V¢ acts in the sense opposite to that shown on
the FBD.
08)(18kp L8 X kip +(0-5332)(1R) I:,pz
(G5)©8) )
TN ( = 05333 k:P[ﬁ(
/// | S~ ""‘I'
- | \\ //’ MC
- A 4 | 4 - y
L [ 4 N ¢
A ¢
. / VC
zft Veft |31 e &ft 44t
A} By Ay=/80kpp
@) (b)
Ans:
N¢e =0,
Ve = —1.40 kip,
M = 8.80 kip - ft

15
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*1-16.
The beam supports the distributed load shown. Determine 800 Ib /ft
the resultant internal loadings on the cross section at points
D and E. Assume the reactions at the supports A and B are
vertical.
) ___ N ~
B
D]
| \ 6 ft—] \ !
6 ft 6 ft 451t 4.5 ft
SOLUTION
Support Reactions: Referring to the FBD of the entire beam, Fig. a, 2L(08 ) (/8) ki f ,-zL ( 08 )(4 ) k’f
1 1 .
C+3Mg = 0; 5(0.8)(18)(6) - 5(0.8)(9)(3) - A(18) =0 A, = 1.80kip /”T\
/’AP N
Internal Loadings: Referring to the FBD of the left segment of the beam section /,,/// J } \\\
through D, Fig. b, f L
+3F =0; Np =0 Ans.
+13F, =0, 180 - %(0.2667)(6) ~Vp,=0  Vp=100kip Ans. I2ft 6ft I3t oft
. A-} B
C+3IMp =0, My + 5(0.2667)(6)(2) - 1.80(6) = 0 }
Mp = 920 kip - ft Ans. (a )
Referring to the FBD of the right segment of the beam sectioned through FE, Fig. c,
£ 3IF =0 N =20 Ans.
1
+13F, = 0; Ve — 5(0.4)(4.5) =0 Vi = 0.900 kip Ans.
1
C+3IMg = 0; —Mg — 5(0.4)(4.5)(1.5) =0 Mg = —135kip-ft Ans.
The negative sign indicates that My act in the sense opposite to that shown in Fig. c.
1 -
F0UDE p N _
=02667%phe Vo /'
44 Mp —0';4klf/}vt\
Ses E A2
1Y N.D NE BT
D V ===l
Ul (e
2ft LT
Af/'&ohf 15
(b) (¢)
Ans:
Np =0,
Vp = 1.00 kip,
Mp = 9.20 kip - ft,
Ng =0,
Ve = 0.900 kip,
Mp = —1.35kip-ft

16
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1-17.

The shaft is supported at its ends by two bearings
A and B and is subjected to the forces applied to the pulleys
fixed to the shaft. Determine the resultant internal loadings
acting on the cross section at point D. The 400-N forces act
in the —z direction and the 200-N and 80-N forces act in the
+y direction. The journal bearings at A and B exert only y
and z components of force on the shaft.

SOLUTION

Support Reactions:

SM, =0;  160(0.4) + 400(0.7) — A,(1.4) = 0

A, = 24571N
SF =0, —24571— B, + 400 + 160 = 0
B, = 31429N

SM,=0; 800(L1) — A(14) =0 A, =62857N
SF,=0;, B, +62857-800=0 B, =17143N

Equations of Equilibrium: For point D

SF, =0 (Np), =0 Ans.
SE=0;  (Vp), — 31429 + 160 = 0
(Vp), = 154N Ans.

SE =0, 17143 + (Vp). =0

(Vo). = ~17IN A
M, = 0; (Tp): =0 A
SM, =0;  171.43(0.55) + (Mp), = 0

(Mp), = —943N-m Ans.
SM,=0; 31429(0.55) — 160(0.15) + (Mp), = 0
(Mp), = —149N-m Ans.

Ans:

(ND)X = 0’
(VD)y = 154 N,
(VD)z = —171N,
(TD)x = 0’

(Mp), = —943N-m,
(Mp), = —149N-m

17
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1-18.

The shaft is supported at its ends by two bearings
A and B and is subjected to the forces applied to the pulleys
fixed to the shaft. Determine the resultant internal loadings
acting on the cross section at point C. The 400-N forces act
in the —z direction and the 200-N and 80-N forces act in the
+y direction. The journal bearings at A and B exert only y
and z components of force on the shaft.

SOLUTION

Support Reactions:

SM, =0;  160(0.4) + 400(0.7) — A,(1.4) = 0

A, = 24571N
SE =0, —24571— B, + 400 + 160 = 0
B, = 31429N

SM,=0; 800(L1) — A(1.4) =0 A, =62857N
SF,=0; B, +62857-800=0 B, =17143N

Equations of Equilibrium: For point C

SF, =0, (N¢)y =0 Ans.
2F =0 —24571 + (V¢)y, =0
(Ve)y = —246N Ans.

SE =0, 62857 — 800 + (Vo). = 0

(Ve), = —171N Ans.
XM, = 0; (Te), =0 Ans.
SM,=0;  (Mg), — 628.57(0.5) + 800(0.2) = 0

(M¢)y = —154N-m Ans.
SM, = 0; (M¢), — 245.71(0.5) = 0
(M¢), = —123N-m Ans.

Ans:

(NC)x = 07

(VC)y = —246 N,
(VC)z = —171N,
(TC)x = 07

(Mc), = —154N-m,
(M¢), = —123N-m
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1-19.

The hand crank that is used in a press has the dimensions
shown. Determine the resultant internal loadings acting on
the cross section at point A if a vertical force of 50 Ib is
applied to the handle as shown. Assume the crank is fixed to

the shaft at B.

SOLUTION

SF =0 V), =0 Ans.
3F, = 0; (Na)y + 505sin 30° = 0; (Na)y = —251b Ans.
SF, =0, (V4), — 50 cos 30° = 0 (V4), = 4331b Ans.
SM,=0; (M), — 50cos30°(7) = 0; (My), = 303 1b-in. Ans.
IM, =0; (T4)y + 50cos30°(3) = 0; (T4)y = —1301b - in. Ans.
SM,=0; (My),+ 50sin30°(3) = 0; (My), = =751b-in. Ans.

Ans:

(VA)X = 0’

(N)y = —251b,
(V). = 433 b,
(M), = 303 Ib-in.,
(Ty), = —1301b-in.,
(My). = —751b-in.
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*1-20.
Determine the resultant internal loadings acting on the 2m ‘
cross section at point C in the beam. The load D has a mass
of 300 kg and is being hoisted by the motor M with constant -
velocity. A
SOLUTION
L SFE =0 Ne + 2.943 = 0; Ne = —2.94kN Ans.
<« X P C . 5 C
e
+13F, = 0 Ve —2.943 = 0; Ve = 294 kN Ans. T=- V— 7o
C+SMe =0,  —Mg — 2.943(0.6) + 2.943(0.1) = 0 29e3kn  28B6% {0;(;2'3" y
Mc = —147kN-m Ans.
2.9¢3% ] o
M. o m o
Ne ‘(“
[
2.943"

Ans:

N¢c = —2.94 kN,

Ve = 2.94kN,

Mc = —147kN-m
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1-21.
Determine the resultant internal loadings acting on the 2m |
cross section at point E. The load D has a mass of 300 kg
and is being hoisted by the motor M with constant velocity. .
A
SOLUTION
X 3F, =0 Ng + 2943 =0
Mg
Ng = =294 kN Ans. e
.___ai__._._-- e Ne
HSE =0, 2943 - V; =0 29420 R
e
Vg = —2.94kN Ans. 294z
C+3IMg = 0; Mg +2943(1) = 0
Mg = —2.94kN-m Ans.
Ans:
Np = —2.94 kN,
Ve = —2.94 kN,
Mg = —2.94kN-m
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1-22,

The metal stud punch is subjected to a force of 120 N on the 120 N
handle. Determine the magnitude of the reactive force at the
pin A and in the short link BC. Also, determine the resultant
internal loadings acting on the cross section at point D.

SOLUTION
Member:
C+3IM, = 0; Fyc cos 30°(50) — 120(500) = 0
Fge = 13856 N = 1.39 kN Ans.
+13F, = 0 A, — 1385.6 — 120 cos 30° = 0
A, = 148956 N
ESF =0 A, — 120 sin 30° = 0; A, = 60N
Fy = V1489562 + 602
= 1491 N = 1.49kN Ans.
Segment:
FSF = 0; Np — 120 = 0
Np = 120N Ans.
73F, = 0; V=0 Ans.
C+IMp = 0; My — 120(0.3) = 0
Mp = 36.0N-m Ans.

Ans:
Fge = 1.39kN,Fy, = 1.49kN,Np = 120N,
VD = O,MD =36.0N-m
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1-23.

Determine the resultant internal loadings acting on the cross 120 N
section at point E of the handle arm, and on the cross section
of the short link BC.

SOLUTION

Member:

C+IM, = 0; Fpc cos 30°(50) — 120(500) = 0
Fgc = 1385.6 N = 1.3856 kN

Segment:

YsE =o; Ng =0 Ans.

N+2E = 0; Vi — 120 = 0, Vg = 120N Ans.

C+3IMg = 0; Mg —120(04) = 0; Mg =480N-m Ans.

Short link:

ESE =0; V=0 Ans.

+13F = 0 1.3856 — N = 0, N = 1.39kN Ans. yafﬂﬂl 1zonN
C+IMy = 0; M=0 Ans. ¢

Ans:
Ng =0,V = 120N, My = 480N -m,
Shortlink: V =0, N = 1.39kN, M = 0
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*1-24.

Determine the resultant internal loadings acting on the
cross section at point C. The cooling unit has a total weight
of 52 kip and a center of gravity at G.

SOLUTION
From FBD (a)

3 ft 3 ft

(+3SM, = 0; Ty(6) — 52(3) = 0; Ty = 26 kip

From FBD (b)

C+SMp = 0; Ty sin 30°(6) — 26(6) = 0; T, = 52 kip ) {

From FBD (c) S

HIF =0 —N¢e — 52 cos 30° = 0 N¢e = —45.0 kip Ans.
+13F, = 0; Ve 4+ 52sin30° =26 =0; V=0 Ans.
CHIMe = 0 52 cos 30°(0.2) + 52sin 30°(3) — 26(3) — M- =0

Mc = 9.00 kip - ft Ans.

Ans:

N¢ = —45.0 kip,
Ve =0,

M = 9.00 kip - ft
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1-25.

Determine the resultant internal loadings acting on the
cross section at points B and C of the curved member.

SOLUTION
From FBD (a)
J+3F, = 0; 400 cos 30° + 300 cos 60° — Vp = 0
Vg = 496 1b Ans.
N+2F, = 0; Npg + 400 sin 30° — 300 sin 60° = 0
Np = 59.80 = 59.8Ib Ans.
CtiMy = 0; 300(2) — 59.80(2) — Mz =0
Mp = 480 1b - ft Ans.
From FBD (b)

/+3F, = 0; 400 cos 45° + 300 cos 45° — No = 0

Ne=4951b Ans.
N+XF = 0; —Ve + 400 sin 45° — 300sin 45° = 0
Ve = 70.71b Ans.

C+HSMy = 0;  300(2) + 495(2) — Mc =0

Mc=15901b-ft = 1.59 kip - ft Ans.

Ans:

Vg = 496 1b,
N = 59.81b,
Mp = 480 1b - ft,
Nc = 495 1b,
Ve = 70.71b,

Me = 1.59 kip - ft
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