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oeieeedcn o Sesd :
Qi LalsienbsTar  sllghEhTenDd Bpei®B  wenflBIILITeow
écience for Technology I Two hours

(coeess: R
% Rug 0 odmded 88nd: wuwasis.
eolod oged Hodn ddmed @ed SE® e Boxim.
cod vged Bhoe & e cuecd ¢ wicBcecy! Bod BEulxim.
1 80 50 emz o 028 gadmad (1),(2),(3), (@), (5) c» BErpeiDfst 8CE exd Oid @ migess ewd
88qc eniteen, vu CHDH0 oged oEer gieds coect o0 aloms (X) ewmg (Hddm.
#* 0D Gy SbacE g ech eneed.

EBC wdariDens! sum wgwsl 000 DoBo ams @ §7
(1) earewnd BB £DueeniBsl @b,

(2) B0 SmeewnBn [BCG ogws corodena.

(3) 2BJOE sevc A8 il grded euBuecidoEs.
@ E2B0DE sl 2.5 aumods BuEdnd.

(5) T8O aG-Bod ufems ughimme mod.

‘CutDnt end Buseme ©em ¢dan Hmo GE oS0 widn ng Audiud dned,
(1) Agrobacterium tumefaciens (2) Bacillus thuringiensis (3) Escherichia coli
(4} Corynebacterium giwtamicum (5) Erwinia uredovora

D88 Hedeneme o8dsibenst swm Hae Bczim. :
(A) Smemic, et ®cw 2900 vl 560 BmiB8 Sducmed ug§ 800d @8,
(B) Acetobacter @od Gluconobacter ©15m =0 Smemic, 185 g@cn 890 ud e vl ©.
{0) =99 BodBoed & toemic, ¢80 gdcn 200 ol 580 Sx8ndes RGOS,
Qwe IR gedy’ ST Dmed,
(1} (A)odé&s. (2) (B)weé&s. (3) (C)=ess. @ (A)oveo B)=@&. (5) (B)own (C)odds.

cudeddd ewsl Oslent ®OC metiwiiBelid miefed ¢?
(1) e®emieesd@s (Monosaccharide) (2) ©8eymcB& (Disaccharide) (3) 8£oa
(4 oonBercs (Polysaccharide) (3) Bfemieapdds (Oligosaccharide)

3@ Snndedn B¢ vwm Ymm Eeim.
(A) o BnedsBomon 5B axied 023 dfows Swadadn 082 u®&.
(B} Buag @ dungdads svweilgm 8 .
(C) Pmgdudmde agim wid wdc 3AOE 2 NdDCED D gug ©.
PO oie guedsl BOE Doed,
(D (A)=es. (2) (B)=@&s. (3 (O oes. @ (A oo (B)o®&. (5) (A)sws (C) ook,

Buio e Sugdabo ¢iin Sue mdged,

(1) O¥ame (pigments) @ces . - (2) B0E® (filling) mdm e@s .
(3) emd (wetting) 20 ®EH ©. 4 a&e® (binding) moom ecw o.
(5) ¢om (solvenis) e@@Ees .

»aut 2Edm Snpes e wypdend, (l)_
R. O R, OH R O
R—O—S=0
H,C—OH N N N en, I
O O O O
() @ ) )

eesd Bud olasitesss nos s 8 §?

(1) & coma 8568 & 2fucoed CO, Bewed 8o 8y emnad.
(7 Sc D8 cm eond 0858 v@as Socdo v o

3) Pu Hede oo cOnemiE qfcdnos .

(@) du Becd® oew D0t ep colegcme NaOH b,

(3) o gebdmBe emndn dcendd Bwdas.
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9. omenid Beugma eems 080 (apatite) wibo 8. 008 € 915080 @Byl 98c0 0o BB »cBOD
end dxed, : '
(1) 2w dced SeB88n «fDwba 2f) B5@ escmn @,
(2) 280 em0EOED I 0RO €3G0 3.
(3) Bog® miomors Smn 850 wewe o.
@ ©e0800¢ Be tombn gf) B8O eqwa o,
(5) EeLuvEd DlRmY =6 BB 3Ge00 ¢a.

. Cenadin gfcdna e®auiecs Beoni®rn, 060d100 o mge Bz ST 2> MR DS @ ey O
28 &2 _
(1) deooBm ¢@edno ensa®mo®nd (chemical supplier) mds B8O OB
(2) ¢One groues e o (Material Safety Data Sheet) waBme 883
(3) g=inlcheed (internet) @88 O
@) Bdeocmend nd 880 @8
(3) qge odoxsid apey (patents) sBBeme OB

com Dig ecnsim,

(A) CH, (B) O, Q) Ar (D) NH, (E) H,0
Pon DIEDES gedidaln B gdealvame 8 MR w1Sd grienf p@m $D0 ¢?
(1) (A), (B) e (C) 0085 (2} (A), (C) o0 (D) vO&H , ‘
(3) A), (D) wn (E) =08 4 (B),(C) om0 (D) 22885
(5} (O),(D) &30 (E) u®&

. eedd dtefn 8k gds® (BOD) cam,
(1) o> o¢ Sgesdss ofs de Bolon 8o 8 gf exdBs u&renad.
(2) de Sufom 85m Sed 48 BB D mzs e Bodn 8 y@resad,
(3) de Befun 80 sl 483 BB G mes ne vlewitne nim 88 BeIeHns,
@) ¥c Boon 83» &a%8 833 882 mw 24 13 ne sBewitme mom OxBss SN
(5) Fyesds? BB o HBu@em @B 008 socie B=Smdens oo ofewdsme ndm D88
£®0emca8,

- ©em e08spwe gipnedsl emigsten exndaco 01 5@ a0 0150 29¢ ezt

28 s Sleaedd 8o BLADD o BOwm ®sxi) auo.

von § ¢1f doul8 guecsl oos Oxles? o e?

(1) emigziamn enBuged scewio egmmd OB giledxs? gy,

(2) emgton @ured s.eniy ecznzg quo.

(3) emcsisn eu®sred meED Boced g wwewin 8. S M8 «.

4) emigxiemn wloeed gides siem lsced g seenio 8.

(5) wcm w®sco 05 quterd B.add owadoss ewagy o Ne®s.
(=1t
Y etee
caoan émaqafma
wlocn e@sca

- KCIO; 8 Seuidmns vwm gfBcedst effo o .

2 KCIO, (8) m=——3 2KCI (s) + 3 0,
Cxieadm @ KCIO3 2186 88t ogf Sl 5 ne BrdBedey Ofc 523 Becdm L. Ygw Bond 5 e no|
D8 B8 3 Besgdm B 8O Band 10 pe KClO; 8 £30@01 Bewlds Beomd dyed,
(1) 0.20 mol min™! (2) 0.33 mol min! (3) 0.50 mol min!
4) 0.53 mol min! (5) 0.80 mol min-! :

- g8 w0 o o0 Bgom GO vl BBE gBe wB o
OH ~(aqg) + H * (aq) =—>» H20 (O 55.7 kI mol
HCl 48cald 100.00 ml g@rescs £:856 NaOH svercas o 588w »Be® § Suches me BOILe
5.57k] 8e. HCl g esed efegic Omed,
(1) 0.2mol dm> (2) 0.8 mol dm™> (3) 1.0 mol dm=
@ 1.5 mol dm (5) 2.5 mol dm

Bl Bogde egw 888 sl (secondary metabolites) Sedesocencs 888¢ vun Dol aemwn.
(A) 8Bug ® mecin 880 Besweoss swgeds Suerdens me wi o. _
(B} Bowmd eseecdn o8n Sddodoa BE ednd woewid ¢ 83a o8 «. )
(O 01008 ywowss gmo gEL &8s 88 GweHind s.dedees SBe® 2Danmds emSm.
PUD 2R gREds BMHOE Oned,
(1) (A)=o8s, (2) (B)as®&. (3) (C)v&8s.
@ (A oo (C) =08, 3) (B)ee (C) =08.

)
[t B30 Deao.
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17. ¢Owed w0 D302 @@con o wiln o LB Folos vcostn. e68
BdE wew ewigy vxfan dwindn giGcs 9dce G wdves? eesiD) gum.
008 230 418 DOOE Lrg@w @GEOH TS BGu S edn wele
o D8 gee Omed,

1) Ases, (2) Bod®&s,
(3) Codé&s. (4) Dedss.
(5) E=eé&.

Resvewrs @ [0eed (A) 80 wecO (B) um o8 ®¥os G sdvess 300 .
Hoee 80 21ecd 0 ¢d Bded ;B ¢d Oped,

(1) V7km
(2) 5km
(3) 7km
4) 1l1km
(5) 25km

. Ged gfebnm gimicnd Bde emeeiOm A, B, Cw D ece weme 06 g8 e

wnds 806D o gro.

D omeged o Dmed,

(1) I5m
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(5) 40m

9m
6ml|4d |B D

130 femy ) —wfe——20m —>{

. wmed gda 7 cm w =689 154 cm® £) satf Sadmrd e ¢ Dmed, (T = 2—72 eEes BEnsim.) -
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JT
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@ 22 @ 32
v b4

5 V32

. Dardmozed G0 BT dwed gEedm §10wd egdemmdas gf B800 oEy®
od g, eemaded 88 d¥odcs doed,

(m = 2,_72—@@65 BEHEI.)

(1) 231 m?

(2) 1386 m?
(3) 2541 m?
@ 14520 m?
(5) 15246 m?
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23. Gwwed ABC Semieied oloscs oo ACD Sewmieiod DbedEa
©@im 28, AB: AD gmeme dmed,

B

. W00 Bdogmeos On s¢® § nbtisnas 4168w 86@ wuem o ¢ BRsRdms
gEGoe pddam gursind gde r, (o) 6. o r, (B00) 02 w BRGNS Boes Sresed
808 80edd 0300 wlemd qum. 330w REd Bgec 7 m’ = Oxfwe 8O pddn ne el
Bgeied co (§00) emdes ¢?

@) (—"—

b 4

2

¢!

gom & g ¢eg8n w.dnm Oxdled 8DnmBs 5 28, 8 gus Dxed,
1
. on Ogd 88x94,2,9,7,8,14,12,11,19,17,23 cam s nemed e@Bn wedvm OxiiBo ¢88 qm.

4y 4

5y 5

2880 ©.dnim OutiBed SQBmBE, el Emed o OLBMBED EOMmE O B0 e ©us CE o808 edmw
8¢ dmed pdn vBed god glm e e?
(1) osi8c 1 (2) oviBe 2 (3) oxife 3 @) ox8e 4 (5) o=¥8w 5

- g@ewnd gde 0.5 m Om dadees 6 m s~ edvens? mfes 11 m micw: edic mieon Buewars B @0 ® grS

00 glehe Dmed, (:r = —27& eEe ta@mm’m.)

(1) 35 (2) 105 3) 15 @ 21 (5) 42

- om 6ol ¢ grecs ploan oddfon gmn eP8 con®ae (optical storage device) Dot o &?
(1) ¢s®) 978 (Hard Disk) (2) ROM (3) RAM
4 CDROM (5 USB

. o8oen 8408w cnm egnst cop® ocmaim.
(A) oo goo® (B) CRT e®Sods (C) DVD inozpa (D) Pendrive
Pom Ctg® gRedsl egm o Yhcm (Bfde © s cun® e ¢? g
(1) (A) e (B) o®&s 2) Aeon (Cues (3) (B)eoew (C) @&
4 (B)ewn (D)seds 5 () e (D) es®&

. OSemmd sl 00 83 cbzmz%@ﬁf eEs wgsidn cred. :
(1) o (network) (2) URL (3) Google 4D =08 g0Ba (website) (5) guiobhee

. o9@ BF ;200 w@imsess’ w8 mdm 5 ecis wimd
(1) @88 (2) HTTP {(3) HTML (4 FTP

. oD qEedn g gunedy voen e@ewyr® nddBwem (operating system) g mobiaar Sxless @ ¢?
(1) oedds @8 viwenms acrien BE®
(2) OB gBG:3e®d (web browser) c=8@
(3) 28 RAM me®momdenc
4) 00 dmewz’ ©uf Dot wymeg® (word processing) Sagmocowes 7B
(5) 900 Daews? O grinlidic a®RuiDmDan uele

(5) URL

J
[caes 80P Deak.
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33. O¢t wpane® § Portrait ewsd Landscape @823 890m
(1) ZmamB8a (orientaion) (2) ©9®rencs (size) (3) BBeyEm® (layout)
(4) 8& 8S (margins) (5) qopor Dfme (font type)

. Dexd eroe® enil ne ghq von ot owgm® endsl ecm @ PD®WMD B8 eI 1B VOm euded
015 g vl Omed 9@ ¢? _
(1) =@¢ezdmes (Dictionary) (2) Seedcess (Thesaurus) (3) ewxde (Find)
(4) w8@¢eqe (References) (3) ¢ozmef Bedmog® (Format Painter)

. Sendd e (email) eng® w@dxibews vom ogws! e ecmeim.
(A) «@oOm ¢ Bag ® Bensd mene RSO @80 @ (g ey ADD twdn ne vl .
(B) By moies cr1@a o 96 goos Boye o 918D Dol ewd »e vl o.
(C) Bens oo E0e® & Svu ngwesd me gry emdd 808 ofdbn 8.
Gron gEe gruedsl 8ot Dmed,
(1) (A)ese&. 2) (B) =@&. ' (3) (C)=a&.
@) (A)ew (B) @8, (5) (B) e (C) =885,

gz 36 wo 37 son qfedn sd®ur Do On Bem® 8 gim. B

(i) =B8e0wn Bwd ginda ww g&édﬁac.s 88o D10 Boema
(i) e 5 ne vbuded 8 § a8 dmmae
wmma 55O wcws HEBrencs 23 gy,

E60 gunon (CO¥E0) ﬁ))OJE’} (ﬁrl.@amb) BR60 5 O Go8 dnos )
30

¥ NN N SR PO R IO R TR

C2 w0 D2 ende ned gog o88c can o130 o gmes ne g o8nda 8@@8@5‘! 2@z B eyzp &7
(1) A2/B2ws (A2*A2*5)/B2 (2) A2/B2x0 (A2*A2*5)/A2

(3) B2/A2z00 (A2*A2*5)/A2 4y A2/B2 0 (A2%A2YC2

(5) B2/AZ w0 (A2%5)/B2

@¢y 3¢ eDIETumbs wew fedide 8w Duthed BBEme quifed widn e v PhNS cOo gudmd Hboe

(1) 20 yedomodes (Ple chart) (2) e elide (Histogram)
(3) BEB e:0ww» (Scatter diagram) (4 eboh oo (XY diagram)
(5) @ gedmoccs (Bar chart)

. tman spton o 9 Re® 2 3% m ¢l ¢S o »8, &8 uiend owmmny 88e® § 8gdm e¢dews dxed,
1 3% : (2) 4% (3) 6% 4 9% 5y 27%

. Bedion 2 QOm Smumid m® m83nm 2o 20 m 6. wB8a B e (Oved ghedimm® 1.7x 1078 Qm =8,
OB witind Obndea dmed,

) 17x10%m? (@ 20x10~*m? (3) 34x10%m? (@) 17x103m? (5) 34x10%m?
e Ban 88083 TION m™ eso 2840N m™ £20 Xesoo Yz ocmrd 00 od» @ om @ Bavcudws g8 8¢
e 88xY 48 u28. Xow ¥ 8 Bud a8 gpomas dned,
(1) 1:2 2) 1:3 3) 1:4 ) 3:1 35 4:1

. 29¢ dledcs A D BeR sundzs 98 nedds £ O Hime v ebacSs fcma ¢b. 088 DEme sgws gheD
£ S0 Dmed,

2 3
W Loa’ @ P4 @3) PAY @ pav (5) PAY
. @5&5 waces 0.1 mHg » 80mamd 8ecBo o Besiiman & GAds B8RS 748 ¢ ©8x cred. 85cndm §
edesasicn eo@soma 72 o &, Gesla wmada 13600 kg m™ en @ousos ocein 10N kg ¢ @ weged ofedmd
Dmed, .
(Hh 001W (2 0.02W (3 1.00W @ 120W (3) 725W )
' [weeud 800 Do
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43, 3¢E vomm 230V,60 W eces ¢80 ¢S god 9a 230V ew 50 Hz 868 t10g@=0 82530 »d qro. son & g
0@ e3EzaTIm.
(A) com ebn euecm sl Bwd guinda 460V 8.
(B) B¢l vom udtn B Se@mideus’ gcedn 80 &8 gledite 960 2.
(C) =@ nuaces ne & © BeR vwm psl oem Ddd 100 1de= gms .
pun e D8 KO0 Oned,
(1) (A)=®&s. (2) (B)=o&. (3) (C)=es&s,
@ (A) oo (B) =8, (5) (B)esw (C) a0,

. BBeewx 180 N namoemig num asfgar Gmed euxiDr g1 o8 Som
gedocs ndg nix Ced. nememg nom wuigs O wbee Ace IONS.
c.am"@@c}f DDEe esesd o 45° » emidos eigd 8, 85 B8 vides
8o 48 e g Ace po erigs OB emegd 88y ¢if ndm cBan Ace

8Ee08:3, (cos45° = gind5° = -Jl—f—)

(1) 45N e 180N @B, (2) 902 Now 180N e8.
(3) 9O Nexn 18042 Neb. (4) 90N e 270N 5.
(5) 9042 N e 270N 9.

. Gwsed ¥ S w08 288nE s®ceme (bicycle pedat) 45 N 2 dmwmid Bcwss
emiem e, mOE Simed (pedal amm) 8o 26 cm 0@, Swsd0 (shaf) ez cam
Dp1dbme Dmed,

(I) 058 Nm (2) 1.73Nm
(3) 117Nm - (4y 829Nm
(5) 1170Nm

. SOs dOm gedend emba nocos Gited eusid g BOEs Wit nlin giecs 8oL i gl mew]
n&xl emnye ohiwazs g 208, 5O yedow v dm cfesc & ndeed 8Ome P »8, ydw gedowr Sv Om
crtenen € 80me s ¢7

(1) P-2dv* 2 P+2d° (3) P+dad’ ‘=e _
@) P-4aat (6) P-12av°

. 00 ne BeBo udetiuen BEOO g ¢l 00iE0ums ewig 0. e8ud ednd dped,
(1) edeofees dwioed 8fgtenss 418 B w8 vwHa D1erEded «.
Q) pecmedis g ¢dmd mEg B66D o ebiElumidns gdas Be o.
(3) 96823 Buic D0 01800 wEetdde Hewn .
4) B¢ Bcw L8 miurfe® ece wleyuass 5080 .
(5) Bexst dmm 083 alm eLIESwmds Bugds Hexw .

. Gied tedn it ¢d 0didBum Bel exddcnd, gBeditn R, O Hiesd cxdmama
em & DO O denmd gBedids R o wsimicn 288 nuls «8xids 0d. Bug @ »8d
eDm edme sfbdas ©0 ;18 »8, eRced ySeciDe @ ¢?

1 1. N
(1) RS+§Ra | 4] R +6R % +R

5 a 5 [4]
RR RR
—ya (5) —5@&
R +6R R +6R
a N By a

. 080 clated € doed DBEG mies dabmad 4.2x 10°Tkg! K 28, swn sewst gma ggeds’ eos Oned
298 &? :
(1) e lgod2]n D onl oo ey 50 08 ceanids 1°C823 gug «d.
(2) i lkg ®42]m mos aB g@enos ey 50 98 cdamuida | °C 853 gue ob.
(3) deo 1kg© 1.0)m e a8 geiemos) ooy 50 08 cdasda 1 °C 8 gog «f.
@) dee 1kg o 42x 102 I o a8 y@ios seg 50 08 cdenitn 100°C S qug a8,
(5) dBeo lkgd42x 10P I 20 moes @S g@rencons eneng 80 O8 cdensidw 273 °C B8 gug of.

. docBied cpeas BBeD gmd goed ¢adBde, SediBce v S148dc oSenmd cngiemdSh O o8 3z
g 50 88083 Sheurd Dy cidned, ’
(1) ©8nw, DBan Wedpe wv oyn 01 ed.  (2) £oaw Wedye, O8oe w® eyim LKd @8.
(3) ©Bmw, egdm Dikd ww HBID dedpa ed. (1) ogbo LD, HEB- ww HBaM Hedns eb.
5) 9Pam Pedmw, egibn DICD v DEBG &D.

@
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RO ¢ Bn BEnc Acrewmedisly e Bm A0 ¢ weomsim.
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A 6O - DRHOD OB )

amBovin

80@ ® nd»dHED BEnc; 688 oged ® woonlm. ot

e pHdh

i

1. =om A oo B o wdost 88 88 eenc quemd eqmd ewnni®y gro.

(@) (i) A =0 Bogmo oxim.

(V) eeddndE g mborl ecopd o8 wdxim.
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