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1. 11..lm1~~1JUn~n'li1~13.J11mj1L~n~11lJi111 LLfl:::~U'la~'Yln"llilPlL;)1~~'1~~1J'ltJl

2. un~ n'li1~13.J11ClL;hf'1i~'1~PILfl~'ltll'l;J41nPltu

"3. ;)~~~1Ji:lvi'l~3.JPI4 Part ~~ Part A Part B Part C LLfl:::Part 0 LLlJifl:::Part i:lf'1:::LL1..l1..lL~3.J20 f'1:::U1..l1..l113.J

"4. ;)~~~1Jvi'l~3.JPIi:l 9 ;)~ 13 WW1

5. 1~un~n'li1LL~lfl'l~vh~u1'1fl:::Lil~PI LLfl:::U~PI'I~1~~1Jl1..l;)~~~1J

~~-~flfl nr~ section .

., CIS
A::LLuu;tl~~~.~tJ A::LLUULlJl~

1. 4

2. 8

3. 8

'1'J~ 20



;Jtlfl 1 (4 f1::LL'U'U) L'Un11vi1'i4'm~!l Plm~1 f'1'.l12-JL'l.n.J1::~2-J'1I!l.:ln1ntllJl-tllJlri'ruru1tl.l 1vllil111i11I1UW2-J1tl.l1t1v1r5.:1~.h'U

U1L'.ltl.l~LLtJn 1vl LLlJl.:l'\l1il12-J.!l. LlJltJn11LnU;)!l~£'l41'U'.l'U1t1tJ'U~vIr5.:1~.h'U~ LLtJn1vl LLlJl.:l'\l1U12-J.!l. ~!l,r'.l L2-J.:ICJ£'llil1nn11~2-J

LnU;)!l~£'lL'U"ll'.l.:lL'.l£'l1L1.:1~'.l'U'1I!l.:l1''Uvi1.:11'Ul'U1!luL~!l'U2-Jm1f'12-J~tJ1'U2-J1 r.l1'U'.l'U 20 f'1f.:l 1~;)!l~£'lLU'Ur;i.:lif ('\I1'l.l'.ltJ ~'U

~!l,r'.lL2-J.:I) ~!l 168 95 96 170 104 96 108 102 128 104 127 102 126 102 160 140 156 160

128 LL£'l:: 160 1~'\I11,.h~n~IiI1n"JllJl~'.l!lth.:l~2-J l'U;)!l~!lhJif

n) f'l1L'n~tJ (mean)

'11) f'l1;j'fitJ31'U (median)

f'1) f'l131'UiltJ2-J (mode)

.:I) f'l1LdtJ.:ILU'U2-J1~131'U (standard deviation)

;Jtlfl 2 (8 f1::LL'U'U) fl1f'1'i"ll1'il"l'.lnn2-J~~~1'\11n11 ihri'.:I~lJla'ULIiI~11i1::;f!lLf'1i!l.:l~lJlV'l£'l1~~nl'\11)J ~'.lLL'Vl'U41'\11'l.htJl~

;)!l~£'l~1Lf'1i!l.:l~lJlV'l£'l1~~nif~12-J11t1~lJlV'l£'l1~~n 1~ L'n~tJ 48 ;"'U~!l,r'.l L3J.:I LL£'l::ilf'i1 LdtJ.:ILU'U3J1~131'U 2 ;"'U~!l,r'.l L3J.:I.. , ,
LL£'l::il4U LLUUn11LLliln LLIiI.:If'l1r.l1'U'.l'U;'UVl CJfl~1~ ~!l;'.l L3J.:ILU'Un1nL IiIn LLIiI.:ILLuu1.ln ~ "r'.l'\l1U1fl1 f'1'i"ll11~ LL'U'.l'V11.:1n11

~lJla'Ul1i1~1'\111nvi1n11'V1lJl~!lULf'1i!l.:l~lJlV'l£'l1~~nif 15 f'1f.:l LLfl'.lUlf'i1LdtJ.:ILU'U3J1~131'U't)J3J1nn~1 2.453 ;"'U~!l,r'.l L3J.:I

.••.. ~ ~..r ""... ..• ..r~"o 'U.,J.....r ""... ..•
nlil::~lJll'i'U LIiI"lI!lLf'11!l.:l'nlJlV'l£'l1~~n'U L'\I1f'11'U'.ltl.l'\l11f'1'.l13J'U11i1::L'U'Vlfl1 f'1'.l"ll1"1IiI::"lI!l Lf'11!l.:l'nlJlV'l£'l1~~n



oi'ilit 3 (8 P1::LLUU) 1\.1n1rih~{tJVl1-:1r)h\.lLfl"'~L~mntJn11L~'mA'\.I,:n\.lfl~~ihumJ,rn~m~nLllfl-:ln11fl~~ijLumJ~jjfi1

1"I,)1~lli1\.1Vl1\.1LLN~-:lflt11-:1~1 340 MPa ~-:I~I'l~flh\.l;'1~ Li:J\.ll;]') LLVl\.l~1",U1tJ1\.I,..1",1,..qj~'111tJtl1-:1rj1fl~~ijLUtJ~~'111tJ

f11tJ1\.1't1\.1jjfi1m1~LL~-:ILLN~-:I~jjfln~N~n11LLlilmLIil-:lLLtJtJtJn~ ,)},)tJfi1L'il~tJ 350 MPa LLfl~fi1LntJ-:ILtJ\.I~1~131\.1

LvhntJ 15 MPa 1~"'1m1~U11il~LtI\.I~~~~,)flt11-:1fl~~ijLUtJ~~1 5 i\.l v'hn11VlI'l~fltJLLN~-:lLLfb1,)}fi11"1,)1~U;j-:lUN~-:I



~t'l-~flfl nr~ section .

II a
f1tu.uu;1\A'"II'iI"'iltJ f1tLLUULIJIJI

4. 10

5. 10

'i'JJI 20

i'ilfl 4 (10 f1tLLUU) r.l1nm1~1'J'"l~t'll.JhN1'W~~~~n~"".l~t'l~LL"'~~~~ni'W 500 ~n (LL~fl:::~njjimfN:::Vlnt'lth~

" ""L~~t'l'Wn'W)'"l1ntN~1'W~~~~n~'WLL"'~LLmfoIl.Jrl1jj"1lt'l~hltJ1'WLnN'"25 ~n LLfl:::~~~n~'W450 ~n'"l1nb~~1'W~~~~n~'W

LL"'~~t'l~foIl.Jrl1jj"1lt'l~hJ~hULnN'"20 ~n ~1nVl11l.Jrl1m1LL'"lmL'"l~"1It'l~1.h:::'Il1nn.f~~t'l~tN~1'Wjjm1LL'"lmL'"l~Ltl'WLLl.Jl.J

1.Jn~1~1.J1:::~1NPi1Fl'J1~LL~n~1~"1It'l~~{;l~'J'W"1It'l~L~tJ1:::~rl1~tN~1'W~1 LLfl:::tN~1'W~2 N 1:::~l.JFl'J1~L~t'l2i''W98%

'"l1n'lh~Fl'J1~L~t'l2i''W~~n~1'J~1~11t1~~'1lll'1~~rl1 tN~1'W1{;l~~~ LL~'JLn{;l~{;l~'J'W"1It'l~L~tJ~1nnrl1n'W



.uti;! 5 (10 "~LLUU) ~1",f'lJm1ii LI"l11~1.fm1Lflflniffl Ll"lifl.:l4'n1"hi:JI"l,)1~L~u~1t.m11~~IJl'\.i1fl'l3J 'l~i:Jm1~LI"l11~1.f"nn

1'i11"l,)1~LLU1U1,)'\.l'!Jfl.:lm~1n.m11~~IJl'!Jfl.:lL~tJ~fl1''\.l''l1ml"lifl.:l4'n1 "'1nI'i11"l,)1~ LLU1Un'\.lfl "I"l'\.l"lh.:l 4,000 (1.:16,500

:a'\.l2niffl'l~ "I1nm1Ln'lJ;)fl2;jf'lm1~~IJl'!Jfl.:lLl"lifl.:l4'n1 25 1''\.l'Vi'lJ~1i:J1'i1~,)'\.lLntJ.:IL'lJ'\.l~1m31'\.l77 :a'\.l~fl1''\.l"I1n;)fl2;jf'l

c;i.:lm~'1,)1~U1~~1n.lm11'i11"l,)1~ LLU1U1')'\.l'!Jfl.:lLl"lifl.:l4'n1Vl1~c;i'lJ1"l')1~L~flJ'\.l 96 % "nn"ll,).:Ic;i.:lnfl1,)~1~11Cl~tt1'l~'l",~

iffl Ll"lifl.:l4'n1'l~",1fl hi



~f)-~flfl 1'i~ section .

., c:J
fl::uuu;l\.l'IIfl"fl1.J fl:: LLUUL'laJ

6 10

7 10

'l~aJ 20

o 0 1'"'' ~ 0 J( 1.J' 0../ 0 1" 1:' ...r ../1' ~" .•• 1:' •••fl1LLU::U1 ~t.lnl'ln~'VI1l1f)~f)1Jt.l1lf)~,)1~1Jf)~m::(;)1~1'11m~'VlmWl.ll'l~ LJ1Ylt.l'Vl~Ylf) f)~'lI1~ L~L1JtJt.l[1]1t.l~fl~1Jf)~

m::(;)1~1'i1m~ (t(;)m::~~1LL~t.l~1~-n(;)L"'lt.l)

oUfl 6.1 (2 fl::UUU) ~r.r(;)m1b~~1t.l~~~~tl~')tll'1f)~~,)L~f)fLLvi~~~~ri1~~"'l::QnlJi(;)~tll'1~L~mri1Jm1Ah~LLN~1tl~(;)

n!l~~1tJ "'l~~~~2-!~31tl Ho 'h~lJi(;)~tl~ttl~(;)LL1J1J~1 (type I error) LYll1::L1J1lJil'l~tltJ1~r.r(;)m1b~~1tlijl'1,)1~~(;)

L~tl1 (-lu1fi)..,
'IIU1"'&;1'Jfl!h~(n)!J,.fl -

S2X

GT200 5 97.4 78.8

CU159 7 110.0 913.333

.., ../1 J( ..Y. .;../" .•• , , ../../"
"'l~'Vl(;)~f)1J~~2-!~31tJ')1 L,)fl1L'nfltJtlm1~1')"'l"'l1J,)~ClI1If)~~~ritJ1Jf)~LI'11fl~tJ~f)CU 159 ~ 1'11~1nm1L,)fl1L'nfltJ1Jf)~tJ~f)

GT200 f)~ 10 1tl1Vi LVitJ1Jri1J~~2-!~31tl'Vl1~Lflf)mL1J1J~f)~~htl(two-sided-alternative hypothesis) tJ11'1,)1~LL~n(;h~



;~mh:l5j ••hhiLvhntJ 10 ~tnVl t(;ltJ1'b~;tJ,rtJ~1..rqj0.1 LL£'l~~~~~~1L'l£'l1;~n~1'l5jm1LL"'lnU"'l~UtJtJun~~5j••h

LLU,.u1'l'lJ (variance) hiLvhn'lJ



" •.• ~ :; .• 'l 0 •• - ~... ..I'1~ ••• " .,
"''it" 7 (10 flI~LLUU)n11I'1m~nI'lN"'U.:l 1Jl'V1'lLVit:lLU1tJULV1tJUL"H~1V1L"DU11"\t'l.:l~t:ltJ1.:1LL"fl::nflt:l.:l'llt:l.:lViUn.:l1'1..l"ll1tJUfl::

"'~.:I~tN.:I1'1..lLL~.:I"'~.:I "'l1mJ1::tlUn11ruL 'I..lt:l~"ViU~1 L'lfl1 m~1iiijn11LL'"In LL'"1.:1uuuun;j LL,)";1LLU1U1'l'l..l'llt:l.:lL'lfl1

~1",fl.J'V'nrn.:l1'1..l"'~.:Iij";1ilt:ltJ~1";1 LLU1U1'l'l..l~1",fuViUn.:l1'1..l"ll1tJun ~n~'"I1 ntl1'1111'tl~f'I1tl"ftlJl~~ ~'lt:lth.:l L'lfl1'11t:l.:l

., ., ... 'l~~ .,..r
Vi'l..ln.:l1'1..l"ll1tJ11 I'l'l..lLLfl::'IIt:l.:lVi'l..ln.:l1'1..l"'qj.:l14 I'l'l..l IWIJt:l3,lfl~1IM'I..l

, , 2 2
'"I.:IV1lJltlt:lUtl~l.l;j31'1..ltlJltJlnt:l3,lflYlun~n~~~~1'l1Jl LVlt:l"'1;)t:ltll1J~1 0"1 > 0"2 ",1t:l'l~ 1~1'b::~uutJ~1f'iqj

0,05



~'fl-£'IT"l~'" 1,r£'l section .

'" •• Pltuuuf1l;(lI'il"'iltJ PIt LLU U LPl3J

8. 10
9. 10

'l'J3J 20

Pluf1 •• PltLLUU1.ht'!ILfI'il3J (y)PltLLUULntJ (x)

1 5.2 1.0
2 5.6 1.5
3 4.3 1.5
4 5.9 1.5
5 6.1 2.5
6 3.8 0
7 7.5 3.0
8 4.5 2.0
9 2.1 0
10 7.3 3.0
11 4.2 0
12 7.4 4.0
13 4.6 0
14 5.0 2.0
15 8.2 3.5

'l'J3J 81.7 25.5



n. "'l\l".1flh r LLfl::flfitJ1[J~fl~Vifi~l~~h[J 100 x r2 Ldfl r ~fl sample correlation coefficient

'IJ. "'l\lL;lm.l~3.m11Cll1lClfl[J~t.jIri1".fuvh1.l1[J I'l:: LL'l.l'l.l~flUUfl1[J LV1fl3-l"'l1nl'l::LL'l.l'l.luiu

I'l. "'l\l1'i1'l.l,)Cl.l~tJ1lhunP!m~nl'l'l.l"'~\ll~I'l::LL'l.l'l.lLnu 4.5 I'l::LL'l.l'l.lL'lJ11'l,)11~I'l::LL'l.l'l.l~flUUfl1mVlfl3-lLVhh(~3-l~~

tJ11'l::LL'l.l'l.l~flU1~ LU'l.lLfl'IJ~1'l.l,)'l.lL6i3-l)

\I. "'l\l1'i1'l.l,)Cl.l~tJ1lhunP!n~I'l'l.l"'~\lill'l::LL'l.l'l.l~flUUfl1mVlfl3-l LU'l.l3.5 I'l::LL'l.l'l.lL'lJ1"'l::ill'l::LL'l.l'l.lLnULVhh

(lJi,)Lfl'IJ'h[J1'i1'l.l,)Cl.l~\lunP!nh>1ll11ut.jll~Lfl[Jil;\lil kxy = 165.85, ~ = 81.7,

n. (4 I'l::LL'l.l'l.l)

~ fl11 r = .



'D. (4 I'1~LL'\.n..l)

mfllJ. ~).Jm1tll'ltl'fl[J~1~Pi'fl =

1'1. (1 I'1~LL'\..l'\..l)

mfllJ. I'1~LL'\..l'\..l~'flU1flLvhriu

\I. (1 I'1~LL'\..l'\..l)

M.1J I'1~LL'\..l'\..lLiiULvhriu



i'i)fl 9 (10 f1::LL'U'U) L'Um1i31m~1L~'flLmmJLVlfJ1Jm1Lth..lLL~fl'IlJh.,l1i1Lil(;lL~fJ-3L'U~N ..:I'l'UL~'fltitiJLl.1A-3~rl-31fll'm1

1"1')1t1Ufl'fl (;lnfJ Ul Lf;1J'\i'fl3;lfl1~11l1Jm1t111l-3 L~fJ-3'11'fl-3LI"11'fl-3L~'flfJLLl'ifl~LI"11'fl-3 ~(;lfJ~t1 L,)fl1~lu1' (;l1~11l1J1"1')1t111l-3L~fJ-3~

•••••• I'" ~"'..... ::.... 1 ...~ ..r
LM'fl-3Lfl'flfJLL~fl~LI"11'fl-3LLfl~~(;l')(;ltl1LI"11'fl-3fl~ 10 P1N (;l-3LL~(;l-3'U~111-3C1(;l ~U'U

:;.J
1~11l1Jm1t111l-3L~fJ-3V1LI"11'fl-3~~'flfJ(L(;l~L1Jfl L'fl)I"1NVl

... ... ...
LI"11'fl-3n. LI"11'fl-3'11. LI"11'fl-31"1.

1 81 91 80

2 82 94 85

3 81 87 93

4 86 93 87

5 80 88 85

6 78 90 81

7 77 90 87

8 86 94 79

9 85 93 89

10 79 91 90

'i'UJ 815 911 856

"l-3Vl(;l~'fl1J~1~11l1JtrfJ~1..r C\J O.05 ~t)11~11l1J 1"1')1t111l-3L~fJ-3L~~fJ L'Umm1-31'U'1I'fl-3 LI"11'fl-3r.rm(L~'flfJ) vr-3 ~1t1 LI"11'fl-3~

1'i1-3n'Uii 1"1')1t1Ll.~n 1'i1-3n'Utlth-3iitrfJ~1..r C\J~1'fl hi

1. c.Jfl1,)t1'11tl-3jihl-3Ln~1'ULLl'ifl~l"1tlfltl,r ~tl 815.911 LLfl~856
2. c.Jfl1')t1'11tl-3jihl-3Ln~ (~ 30 I"1f-31')t1n'U ) ~tl 2582




