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1 1 (support)
(reaction)
1 @2 \(F
® 3 @4 B
4 2. 40mm 800N (averagetendle stress)
® 200 kPa @ 300 kPa ® 400 kPa @ 500 kPa
1 3 120 N A 120 N

O (moment) ( sin60” =0.866 cos60” =0.5)
® 1500 Nm ® 1780 Nm
® 2250 Nm @ 2550 Nm
3 4 336MPa
(modulus of eadticity)

® 50 GPa @ 60 GPa ® 70 GPa @ 80 GPa
2 5, F=3-4]-12 cosq,
® -12/13 @ 3/13 ® -4/13 @ 3/14
16 1 2 (equivalent system)
0] 1 2
@ 1 2
® 1 2
@ 1 2
3 7 F N 1140 N 3 kN

. C A
® 1137 N
@ 1143N
® 1860 N
@ 4140 N
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Fc
2 8 Xy A dA O r
(areamoment of inertia)

(DJO:(‘IdA ®|Xy:(‘)xydA ®IX:deA @Iyzc‘j(dA
3 9 14 N-m
O 449 @ 66J ® 88J @ 99J

3 10.
of inertia)

® 0.2025(10 ®) m*
® 0.54(10°)m’
®0.135(10 °) m*
@ 0.0506(10 ®) m*

40N-m

2 11

(U1®2)
Ok(x - x,)/2
3 12.

® -7.2kN-m
@ 7.2 KN-m
® -9.6 kN-m
@ 9.6 kN-m

QK(X - x5)/2

4 13. 0.6m

@ 70 rad/s® @ 60 rad/s?

4 14.
® AB
® AC

2 15. R
(radius of gyration) k,

@ 2R

3 16.

@

@dM/dx =0

®

@

@ R/2

4 17. 200mmx30mm

(centroid) y ?
@® 1155 mm
@ 1255 mm
® 155.5mm

@ 157.5mm

2 18. (cantilevered beam)

® Eld?v/dx* = M(X) 2
® Eld?v/dx® = M (X)

el

(bending moment)M=12 kN-m My M

J

(area moment

40N-n?

(spring rate) k

( D x ( 2 1 2

O k(X - %) Dk(x - %)

kN-m

10 3m/s

® 10rad/s? @ 6 rad/s?

(shear force)
@ BC
@ CD

8 kN 8kN
|——6 m4l~2 m%Z m-|
AT D
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,» PR*/2 y I, 3,12 y

® R4 @ R4
(moment) M
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200 mm

i 5
30 mm

| T I 200 mm
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gy

30 mm

P El M (X) =- Px (V(x))

@ Eld?v/dx* = M(X)

@ Eld*v/dx® = M (X) 2



3 19 (column) (critical stress) 2 33
® ®) < (yielding strength) ©) ®)
® (slenderness ratio) 2 34
@ SAYA
1 20 o) 400mm (rod)OB o) s % o @ @
s (Op 4 35
v 8radls a  40rad/s’ OB Gog T :
(aOB)n 0.200 m%zlzﬁ_b\{ (an3),,
® 12.8 m/< e @ @
® 10 M2 Cos == 1 3s. (potential flow)
<OB/t
® 8 mis 3® 37 ?
® 1.6 /s B\
3 21 m @ @
' 1 38 U
y A v V)= Sy 9
@ @
A 1 39 u
® g/5 @ my/3 ® g3 @ 2g/3 U
2 22, (bodly) (static equilibrium) ] ® 05 ®1
¢ :
(balance of forces) 4 _J 1 40 U
O] (trandation) @ (rotation)
® (acceleration) ® (deceleration) ® 05 @1
2 23, 10 10 rad/s 60rad/s 10 1 41
@® 60.3 @ 55.7 ®51.9 @ 46.2
4 24 b-b (average shear stress) ( @ ®)
sin60” = 0.866,cos60° = 05) b 20mm 1 42
@ 286.3kPa s ® ®
@ 374.9 kPa 800 N <—— /\\[—\ i 4 43
@ 125 kPa i b L 20 mm @ 10 ® 30
@ 2165 kPa 1 44
12 P d, Q d, ® 05 @1
(work) 2 45 (u)
®© P Pd,/2+Pd, @ P Pd, +Pd, ©
® Q (Qdy +Qd)/2 ® Qd,/2+Qd, ® 150 @
3 26 (Reynolds number) 2 46.
O] @ ©) @ @ @
1 27 (Froude number) 1 47.
@ @ ©) @ (completely turbulent)
3 28. @ @
® S1 @ 2 o3 @ 4 3 48
3 29 5 5 0.015 0.004 (completely turbulent)
@ @
® 0.16 @ 0.32 ® 047 @ 0.63 1 49.
1 30.
@ @ ® @ @ @
3 31 2 50.
O] @ ©) @
1 2 @ 100% @ 94%
O] @ ©) @

157.5 ®

®
(major loss)

®
(velocity potential)
®

©)

® 15

® 15
(stream function)

®
®
® 45

® 15
(x) u=15+0.5x
C=300+10x
151.5

®
(laminar)

®
(laminar)

® 65%

(minor loss)

@ 2

@ 2

@ 60
@ 25

x=15
@ 165

@
(turbulent)

@
(turbulent)

@

@ 50%



