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H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

1ot
N
bt

cHAPTER 01 | HH

1.1 15 day
1.2 499 s

13 32174 1L

S

14 14.59 kg

15 1 280 (= 981 MPa) > 1psi(=6.9kPa) > 1Pa
mm

16 Tl ofef Jhl2 UEhd 2 9ot

Pa-s —X8_
m- s
1.7 y°F = %(m C)+ 32

1.8 Bk, oyx], 2%, &2, 4=, A&, A
19 s = 7km, d = 4i + 3j [km]

1.10

111 @

112 O

113 b = 1.52a, ¢ = 0.62a, d = 1.09a



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

114 @

1.15 5.98 N

1.16 898.4 N

117 £%7] : 0.158 7] ¢4, o]¢t7] & 0.105 71 %

1.18

07] 59 LE(T)e LHSA QT L& (hatweeo] TRt 2aFTH L8 0md
SxlolAY €57 15 C Y O, 1% 11 km7HAS 1km %0Pd wjojc} @t of

6.5
6.5 CWE A2 ol Moz e AT(C] = ()1t < (Ahm)9)

Zol Uepd £ glong 1% 10kmolAY &%+ oF —50 C7}F o)




H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 02 | 1} &l

21 m, = 14,594 g

my = 1,000 g
my = 453.6 g
m, =10 "g

22 F, = 100N
Fy,= 981N
F,= 451N
F, = 0.00981 N

F,> F, > F, > F,

2.3 5,579,983.85 N =~ 5,580 kN ~ 5.6 MN

24 275,794.9 l? ~ 275.8 kPa, 276 kPa

m
25 78.51b

26 T, = 8w, T = 4w

R

2.7 WOotEAlS 4y = 0.61, L20PRAS 4, =~ 0.10

28 @1 @

29 221.55 N

210 7, = 100N, s, = 1m

211 £,

W/2=50N, s, =2m

212 242 N 10157
m

2.13 66,135 1b



N2 Srenorzroioi

b P Hanbit Academy, Inc.
214 W, = AW,, W, =0.25W,
2.15 246 N
216 F,= W, F,= W/2, F,= W/2, F, = W/2

217 F= 0.075W, W= %F

218 40N, s, = 3m
219 325N, s, =4m

2.20 30 kgf (= 294.3N)



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 03 | 2XIgl &l

3.1 (—)6.2i — 47.2j [kgf]

3.2 82.767 kgf, (—)8°

33 R =(—)22.1i + 156.1j [N], 157.7 N, 98.1°
3.4 QtASHA] ot

35

3.6

3.7

3.8 870 N




H3 or

39 6 =60°, N=454N

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

P, ~ 44.6 kN, P, = 62.3 kN
P, =(—)35.7i — 26.8j [kN], P, = 55.7i — 27.9j [kN]

R, =1640.0N, R, = (—)480.0 N

T= 81.7kgf, N=29.9kgf

o = 103.06°, F = 205.3 N

B =17.589° ~ 7.6°

259.2 N

Nyp = 129.9N, N, = 303.1N, N, = 100.0 N
P=3047N

P = 866.0 kgf, R = 1,000 kgf

T, = 30kgf. T, = 40kgf, 7. = 84.6kgf, 7}, = 91.4kgf,
T, = 40 kgf, T, = 20.7 kgf, d, = 1.745d

Fy, = T.071kN, F., = 13.660 kN, Fy. = 15.273kN, Fj,c = 6.831 kN,
Fyp =5.069kN, Rjy=10.998 kN

x

°
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H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 04 | 22Xl BEHIE

41 M, =196.4kN - m

42 My, = (—)500V/3kN - m, My, = (—)50v/2k N - m

43 981k N - m

44 324.6N
45 100N
VA o A o
A A
100N 100 N
1
1
v g — Y g
CA ~ = C ™~
i 100 N-m
46 50N 50N 50N
1
YA BY A vaj_l_UO N'm
A
sonl  son 4 SON N
Y i 50N l
Y — Y g
CX = C O ™
i 50 N-m
500

A7 T= 30046 kgf, A, = —= kel = 166.7kgf, 4, = 50 kgf

4.8 B jss 28.98 kN - m
Y 5, 311,1(\_,-"'.’;"1 \;,:/\ IOkN
o= 158\ > P
) A 300 A a=15°
30° i %P
49 M = Tj



N2 Srenorzroioi

L= FA&  Hanbit Academy, Inc.

410 M, = Wylcos22°i, My = (=) Wylcos22° i

411 R, = 20jkN, M, = (—)920k kN - m

412 0.514 N

413 N. = 600N, N, = 700 N

414 N, =15.2kN, N, = 46.8kN, N, = 22kN, N, = 8kN

415 z=3m

55
260

416 15 X2, H=
417 My, =1.18N - m, My, = 430N - m

418 B,=11.00kN, A, = 8.66 kN, A, = 6 kN

419 7}, = 0.535 tonf, N = 0.965 tonf, N; = 2.121 tonf, N; = 1.414 tonf

420 P, = 0.382kN

421 T = 6.6 kaf = 64.7N

w
422 F . = ——
mn 2\/§

11

4.23 El



H3 BrelorFroin

L= FA&  Hanbit Academy, Inc.

CHAPTER 05 | HHEZA

51 AB : 0, AC : 91&, BC & CD : ¢+%

5.2 YA BC7} o]z ¥ &7} =it

52

Fye = —kN ~ 1.77 kN

53 F,, =577.35 N (%5), F. = 288.68N (217)
Fyc = 57735 N (U3), Fyp, = 577.35 N (945)

54 F,. =0.96kN (91%), F,, = 1.25kN (9%), F,, = 1L.OKN (34%)

55 A9t FolA 9] y vk vk @ ZbzF 1/3 kN, 2/3 kN

V2 _
Fyy = =3 = 04TLRN (%5)
_ 2 o] &
56 Fup = =5~ ~ 0471KN (?19)

57 TIE EA E
(]

58 510 EajA
Fepy = 462N (9173), Fop = 107.7N (%F), F, = 107.7N (%)

59 u}7] EzjA
Frg = 60.0N (1), Fopy = (-)16.9N(EF), Fyg = 974N (217%)

5.10 x [ 5-66]o14 =o] X|(1.8 m)t A A (R4 55)
EE|no] EgA
B} DE: 7.7N (=), ¥A) KP: 107.7N (21%), 2x} JK: 53.9N (2

o
~—

511 & BG, A CG

5.12 3 [Hint] $=8X+= 57]o|ct.
A Bl F2H D), 24} JF, 2] CJ, £ G]

_10_



H3 Brsy

5.13 107}

(Zraial

Hanbit Academy, Inc.

514 F,, = Fop = 1,000N (%5), Fy = 866N (U4), Fi, = Fyz = 866 N (2174),

F.; = 500N (%), Fyy = Fye = 500N (45), Fy, = Fg = 0N

515 % [ 5-71]914 2 AFB = 2FEC = 37°
Fop = 1,143.9N (&%), Fyp = 517.8 N (2%)

5.16 x EgjAZ2 LAst=
F 5

517 Fjx = 1,077.4N, Fx = (=)51.6 N, F.p = (—)51.6 N

518 F., = (-)77.4N, F.; =51.6N, Fjx = 1,051.6 N

519 ®x BC: 505N (3= ), A1 BE: 0N, £x} EF: 505 N (%)
520 W,

min

= 450N, Fyp = (5)112.5 N, Fye = (—)246.2N, Fyp = (—)150.5N

-11 -



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 06 | HA 11X} RHIE

6.1 169,765.3 Pa

N

6.2 p = 3,922.66 % w = 98.59 —
m m

6.3 W= 154,134.4 kgf = 1,511,542 N = 1,511.5 kN, 7.122m

64 (z, y) = (0cm,2.292 cm)

3R
6.5 A
a+b
6.6 3
7 11
6.7 T 0.389a, 18~ 0.611a

6.8 (60 mm, 48.5 mm),
Q, =60,932 mm®, @, =75,398 mm"®

6.9 (0.65 cm, 1.46 cm)

610 71— 7 L BRFBRAL — — 2R
) Y7 3r 2R+t R T

6.11 (z,y) = (6.20 cm, 3-89 cm)
4

6.12 SR

6.13 (z,y) = (0 mm, 22.8 mm)

6.14 (z,y) = (0mm, 6.79 mm)

6.15 (z,y) = (15 mm, 10 mm)

- 12 -



H2 Sreiorzroial

L= FA&  Hanbit Academy, Inc.

6.16 (z,y) = (6.68 mm, 25.99 mm)
}7 60 — &
lo
L )

35— |10

9

v
RloTi x

60

©
R20

6.17 x A 27 Baplo] MAZA RS AL, [H9] @ mm]
(,y,2) = (174 mm, 55.1 mm, — 50 mm)

6.18 (z,y, z) = (20.8, 33.3, 7.5) [mm]

6.19 Q,_, = 634,672 mm’, h =132.2mm
6.20 BHA : 4r’aR, AR : 21%aR?

6.21 m = 31,2984 g =~ 31.3 kg

6.22 (z, y)= (31.83,17.44) [mm]. V= 196,343 mm® = 196.3 cm® = 196.3 cc

6.23 3,211,000 ¢

6.24 ;= 999,819 mm® ~ 1,000 cc. h = 39.93 mm

_13_



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 07 | A 2X} RHIE

71 Ap = 529.2kPa
72 — M

73 I, = 54.9kg - m

7.4 29,166,666.7 mm*

75 1= 771%315(1 - i?) ~ 1.8684 Rt

™

76 I = 13.57R* =~ 42.41R*, V/13.5 R ~ 3.67T4R
7.7 %(ri — ), 6i4(d;§ — ')
78 d, = 98.4mm
79 I, = 161,592.1 mm*, I, = 79,068.2 mm*
7.10 100 mm

Rt

7.11 5

712 I, = I,,— d,d,A

Ae | 1, d, d, L, Ly lem"
o b’h?/24 h/3 b/3 | —b*R*/72 —40.5
@ | —v’n’/24 h/3 —b/3 b’h?/72 40.5
© b’h?/24 —h/3 —b/3 | —b*h*/72 —40.5
0 | —v’h*/24 —h/3 b/3 b2h2/72 40.5
713 [, = %R“ ~ 0.3927R"

-14 -



7.14 2,700,000 mm*, 38.73 mm
715 7, = 9,061,839 mm", 40.64 mm
716 I, , = 85,973,333.3 mm"

717 I, = 103,750 mm*
I, = 69,687.5 mm"*
I, = (=)65,625 mm*

718 7, ... = 154,518 mm*, 7, . = 18,920 mm"
719 V3
7.20 3.2%

_15_
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H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 08 | 3X}Rl &la} QHE

81 r, =6m,
=cos '(1/3) =70.5°, 6, = cos '(—2/3) =131.8°, 6, = cos '(2/3) = 48.2°

82 a = c0571% ~ 70.53°

_ 1
83 a = cos '—= = 54.74°

V3

84 A XB =270i+ 60j — 130k, |A<B| = 305.6
B <A = (—)270i — 60j + 130k, |BxA| =305.6

85 F = 2i + 5j [kN], M, = 24j — 18k [kN - m]
86 R = 1,750i [N], M, = (—)23,625k [N * m]
87 R =(—)1,000§ [N], (zp 2p) = (3.25m, 1.4m)
8.8 =W x: AB, AD, AE, GD, GE, GF
89 R EF, x| EH, 2&] CG
8.10 ¢ = 122.57°, M, = 60j — 130k [kN - m]
811 x 571 27k [Zo] T : m]

M. =3.03i + 1.50j — 0.60k [kN + m]

|IM¢| =343kN - m
8.12 T, = 386.3N

8.13 N, = 424.4 kgf

814 5 A £ AYAE A U @, 715 CD7L AREoF F A 2718 FakAle.

Ne = 459.4 kgf

_16_



8.15

8.16

8.17

8.18

8.19

8.20

H3 or

Fyy = Fep = 3kN, T, =2+/5 = 4.472kN

9o R) BAgH 9 oy Bx, (UHog) FH % oH

TaiEx): AB, BC, DH, EF, EG, EH, FG, GH

—

# 2l 27 RYRATL obd BAIE FolM A% ¥AAE oAl

2R} AE, BD, CH

M, =103 [N + m]

giorzraial

A& Hanbit Academy, Inc.

F,, =~ 416.6 N, F,; = (—)117.9N, Fp,y = 666.7N, Fp. = (—)408.2 N,

Fpy = (—)408.2N, F; = (—)166.7N

Fyp = Fyp = 3062N, Fy, = 375.0N, Fye = 375.0N, F;; = 250.0N,

Fuy = T07.1N, Fy = 750.0 N

-17 -



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 09 | Of|L{X|2} OFE!

91 W,_,=50J], E, _,=50]

92 Wy, =50J, Wy= (=)150], W, =0J, E,_ =200]
93 W, . =3,500J]

9.4 2,868 ]

9.5 5,230 3

9.6 82kJ

97 P, = 221.74N

98 P, .. = 360.0N

99 P=125.0N

9.10 P=53.6N
9.11 —cota

912 k= 71.9N/m
9.13 150,021 N

9.14 5 B 24 Avt WAS ol27] gt 2x LA, )2t

Win = 266.7 N, 328.9 N
9.15 23.45N - m

9.16 1/, = 31.1N - m

917 P_. = 202.5N

_18_



N2 Srenorzroioi

b P Hanbit Academy, Inc.
918 P = 1,3224N
9.19 4, = 0.325
9.20 1M, = 12.28N - m

921 7,=235IN - m

_19_



H3 BrelorFroin

L= FA&  Hanbit Academy, Inc.

cHAPTER 10 | &2 dst

101 x 2A| 24 o, 25 Mes JAl(rigid body)2 7Hd et

% =1.88
10.2 10,000 N = 10 kN
10.3 1,000 ue
104 127 GPa
10.5 6, /d, = 0.5

106 7, =1.155kN, 7; =1.152kN

107 * A 274 [2d 10-37]%F 22 T mge] BC 2&o] 2kN/me] AEE5H50]
ZVHRIAL Q). ef—=fotofi ot A=A Aot A|A AQF Col|A{] v
oA L. B BA= FAl(rigid body)= 7o
% & Bojl Qe W RQJIE AIA

R. = 42kN, R, = 1.8kN

1O
=

108 4, = 1kN , G,—ﬁkN~13125kN A, = G,=1.3125kN , F; = 2.333kN

109 = 2A] »74: [29 10-39] [Zo] : m]
A,=1kN, B=2y2 kN ~ 2.828kN, A, = 2kN

10.10 * A A [ 10-40] [Zo] : m]

1 kN/m 1 kN/m 0 2 4y [m]
AV B AW

W h kN-m] 2

2kN  2kN 2kN 2

0 x [m]

- 20 -



H2 Sreiorzroiol

Hanbit Academy, Inc.

10.11
v b
P2
p p O 0sl i
b, el v b. 4 b TR
=i —_
A e’ At !;/l‘,jﬂ/[). ™’
0.5P 0.5P 0.5P Pll4 T3 N
o T
10.12
.b
p/2
y 05P  05P y 0.5P Ofosi T o7 ™
Ay e )P .
0.5P_0-31 0.]41 O.SP—! 0.5P1, 031 | " s
%oz T omir®

[ 10.11]9] Aztel v] @ mf 7bg SE2iA Apol;

- 4PBO] A9 HUHEB(0.3] < z < 0.7))04] M2 o] =},
- 4PBY] ¢ FUYRRONAN B ZWEL dAsiot

1013 x wA] 27 [2™ 10-43] [Zo] : m
A, =160.7N, A,= 60N, C,=90N, C,= (90 +50v2)N = 160.7 N

10.14
_ 900 _ 0 "
= T 10 20 30 40 50 60 70 80 90
£ 60.0 : 10
— g -
T
= 300 -
= g =-20
G 00 £ =
2 0 S &30
2 2300 ! /
i =
£ -60.0 5 40 \ /\/
= 53 \_/
-00.0 e -50

1015 % 24 2% . EEEGD YL O A ACO] ofE AHSEAES Jeju BE
srelo] 27]% AL

-21 -



200 N 200 N
A} B A} B
—3 o= o Ax(_ TD DT _>Bx
S’-. 100 N 100 N
T ¢ E
3 y
“ D C
__T 40 cm ¢ dﬂl_)x
100 N 100 N
400
Aw:Ex:TN7 A,= C,= 100N, E,=0
10.16 y; ~ (—)2.60 mm,
4 _
Tap Z%MPa ~ 133.3MPa (%45), ocp = 3
10.17 o,, = 50 MPa, 7,, = (—)50 MPa
a7 50 MPa

10.18 |7, | = 133.3

10.19 o,, , = 30N/mm’ = 30 MPa

10.20 v ~ 1.3 mm

max

40.7 N/mm?” = 40.7 MPa

1021 7,

- 22 -
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Hanbit Academy, Inc.

MPa = 233.3 MPa (21%)



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

cHAPTER 11 | S

11.2

11.3

114

115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

t=3s

T, = 201.3m

T, = 20N, T, = 50N

a=0.2g

s = 67.Tm

a = 02879 = 2.82m/s’, T, = 238.8N

a=~1415m/s? (+yWaF), T~ 11.44g ~ 112.2N

ay ~2.15m/s”, ay =(-)0.24m/s*, ac = 4.54m/s*, T=574N
P ~ 1181N

tmin = 1.7 S

wpy = 5.8rad/s

Bax = 2.55m, v =~ 7.07m/s

I, =38.69kg - m’, k, ~ 2.54m

ac = 0.981m/s?, a; ~ 1.96 rad/s”

v, = (53251 — 75v/3j [Imm/s] = (—)325i — 130j [mm/s]

s = 0.0725m = 72.5 mm

- 23 -



H3 BrelorFroin

Hanbit Academy, Inc.

11.18 w, ~ 100.7 rad/s
11.19 w, = 12.36 rad/s. w; = 8.92rad/s

11.20 w,

R

2.914 rad/s

- 24 -



H2 Srerorzroial

L= FA&  Hanbit Academy, Inc.

CHAPTER 12 | RIS

121 f =54.2Hz
122 7' =10.02s, f =50z
123 k= 8,041 N/m

124 ¢ — 2,000 -8

125 § = 21.45 mm

12,6 k., = 5k

eq

127 mz + kxr =0

12.8 mi*0 + mglsinf + kl’sinfcosf = 0 = mi*0 + (mgl + ki*)§ = 0

I\ I, \?
1 2
129 keq = kl(%) + k2(%)

1210 § + SHL=3mg , _ 4
2ml

. 2T B Lo 2T
12.11 y—l—my—l-g—O =yt 1Y 0

1212 my + 4ky = F(t)

ki ky ~ 0
am(k, + k) Y

e [ ) e s ) -

12.15 [(m1+m2)ll mﬂ {9:] + [(m1+m2)g 0 Hel} = {0}

. C .

myly myly | |0 0 myg| |0, 0

_25_



1 1 1
12.16 [ml 0] Y Lo Lol Ly {91} _ {0}
' 0 maf |y, _ 1 __|_i Y2 0
ly ly 1y
1217 7mllf 0 91 N ka® +m,gl, — ka? {01} _ {0
Tl o0 myb| |6, — ka® ka® + mogly | 02 0
'm 0]z c 0]z 5k0:c_F(t)}
1218 L0 m] {y} * [0 2c] {y} * [0 4k] {y} N { 0
my 0 ?).1 2k, _2k1] {91} - {0}
1219 [o mJ[g?]J’[—%l 2k, + k| lyo] — 10
1220 |™ 0] " [2(c1+c2) —QCQ} ” N [2(k1+k:2)
. | 0 My |y, — 2c, 2¢y | |y, — 2k,
im0 0 [wn)  [kthth —k —k,
1221 |0 my 0 |Jayp + —k, ky + kg ks
|0 0 mg) sc5 —ky — ks kg + ky + ks

- 26 -
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