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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 5th Semester Examination, 2022 

DSE1/2/3-P1-BOTANY 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

The question paper contains PAPER-I, PAPER-II and PAPER-III. 
The candidates are required to answer any one from three papers. 

Candidates should mention it clearly on the Answer Book. 

 PAPER-I 

ECONOMIC BOTANY AND PLANT BIOTECHNOLOGY 
 GROUP-A / িবভাগ-ক / lewg-d 

1. Answer any five questions from the following: 1×5 = 5

 িনmিলিখত েয-েকান পাঁচিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS ik¡p iz”ug:dks mÙkj ys[uqgksl~ & 

(a) Name one centre of origin of wheat.
 গেমর উৎপিtর একিট েকেndর নাম েলখ। 

 xgq¡ (wheat) dks ,d mRifÙk dsUnzdks uke ys[uqgksl~A 
(b) Write the full form of ELISA. 

 ELISA-এর পুেরা নাম েলখ। 

 ELISA dks iqjk uke ys[uqgksl~A 
(c) Write the botanical name of clove.

 লব  গােছর িবjানসmত নাম েলখ। 

 ykSaxdks oSKkfud uke ys[uqgksl~A 
(d) What is totipotency? 

 েটািটেপােটিnর সংjা দাও। 
 Totipotency ds gks \ 

(e) Give the scientific name of one fibre yielding plant.
 একিট ফাইবার উৎপাদনকারী উিdেদর িবjানসmত নাম েলখ। 

 ,mVk Qkbcj (fibre) mit xfjus ouLifrdks uke fnuqgksl~A 
(f) Define gynogenesis. 

 Gynogenesis-এর সংjা দাও। 

 Gynogenesis-ykbZ ifjHkkf’kr xuZqgksl~A 
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(g) Write the source of Taq polymerase used in PCR.

 PCR-এ ব বhত হয় Taq পিলমােরজ উৎেসচেকর উৎস েলখ। 

 PCR ek O;ogkj xfjus Taq polymerase dks Jksr ys[uqgksl~A 

(h) Name one oil yielding plant. 
 একিট তল উৎপাদনকারী উিdেদর নাম েলখ। 

 rsy (oil) mit xfjus ,mVk cuLifrdks uke fnuqgksl~A 

  
 GROUP-B / িবভাগ-খ / lewg-[k 

2. Answer any three questions from the following: 5×3 = 15

 িনmিলিখত েয-েকান িতনিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS rhu iz”ug:dks mÙkj fnuqgksl~ & 

(a) Write the scientific name of tea. Describe the processing of tea. 1+4
 চা-গােছর িবjানসmত নাম েলখ। চা-pিkয়াকরণ বণনা কর। 
 fp;kdks oSKkfud uke fnuqgksl~A fp;k mRiknudks iz”kks/ku (Processing) ykbZ o.kZu 

xuZqgksl~A 
(b) Write the scientific name and uses of the following plants: 

(i) Gram  (ii) Soybean 
2 2

1 +2 2
1

 িনmিলিখত উিdেদর িবjানসmত নাম ও ব বহার েলখঃ
(i) েছালা (ii) সয়ািবন 

 fuEufyf[kr cuLifrdk oSKkfud uke vfu iz;ksxckjs ys[uqgksl~A 

(i) puk (Gram) (ii) HkVekl (Soyabean) 
(c) Write a short note on importance of biotechnology in human welfare. 5

 মানবকল ােণ জব pযুিkর grt সmেক একিট সংিkp টীকা েলখ। 
 ekuo dY;k.kdks fufEr biotechnology dks egRockjs fVdk ys[uqgksl~A 

(d) Define micropropagation. Describe the different steps of micropropagation. 1+4
 মাইেkােpাপােগশন-এর সংjা দাও। মাইেkােpাপােগশেনর িবিভn ধাপ বণনা কর। 
 Micropropagation ykbZ ifjHkkf’kr xuZqgksl~A Micropropagation dk fofHkUu pj.kg: 

o.kZu xuZqgksl~A 
(e) Distinguish between Southern blotting and Northern blotting. 5

 Southern blotting এবং Northern blotting-এর tলনা কর। 
 Southern blotting j Northern blotting chp Hksn xuZqgksl~A 

  
 GROUP-C / িবভাগ-গ / lewg-x 
3. Answer any two questions from the following: 10×2 = 20
 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ 
 fuEufyf[kr dquS nqbZ iz”ug:dks mÙkj fnuqgksl~ 

(a) What is endosperm culture? Describe the process of endosperm culture with 
suitable diagram. Mention its significance in crop improvement. 

2+6+2
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 এেnাsাম কালচার িক ? উপযুk িচtসহ এেnাsাম কালচার পdিত বণনা কর। ফসেলর উnিতেত 
এর তাৎপয উেlখ কর। 

 Endosperm culture ds gks \ Endosperm culture dks izfØ;kykbZ mi;qä fp=lfgr 
o.kZu xuZqgksl~A ;ldks egRo okyh lq/kkjek ds N mYys[k xuZqgksl~A 

(b) Mention the botanical name, family and uses of the following plants: 

(i) Cotton (ii) Ground nut (iii) Wheat (iv) Black pepper 
2 2

1 ×4= 10

 িনmিলিখত উিdদgিলর িবjানসmত নাম, ফ ািমিল এবং ব বহার উেlখ করঃ
(i) tলা (ii) িচনাবাদাম (iii) গম (iv) কােলা মিরচ 

 fuEufyf[kr cuLifrdks oSKkfud uke] ifjokj (family) vfu iz;ksxykbZ mYys[k 
xuZqgksl~A 

(i) dikl (Cotton)   (ii) cnke@ewaxQyh (Ground nut) 

(iii) xgq¡ (Wheat)   (iv) xksy-efjp (Black pepper) 

(c) In forensic science, with which molecular technique a criminal can be identified. 
Name the technique. Describe the technique in detail. 

1+9

 ফেরনিসক িবjােন যার সাহােয  আণিবক েকৗশেল একজন অপরাধীেক িচিhত করা যায় — েকৗশলিটর 
নাম দাও। িবsািরতভােব েকৗশলিট বণনা কর। 

 dqu vk.kfod izfo/kh (Molecular technique) }kjk forensic science ys vijk/khykbZ 
ifgpku xNZA R;ks izfo/khdks uke ys[uqgksl~A R;ks izfo/khdks foLrkjflr o.kZu xuZqgksl~A 

(d) Describe gynogenesis process of haploid production in plants. 10

 হ াpেয়ড উিdদ উৎপাদেনর জন  গাইেনােজেনিসস pিkয়ািট বণনা কর। 

 ouLifrek haploid mRiknu xusZ gynogenesis izfØ;kykbZ o.kZu xuZqgksl~A 

  
 PAPER-II 

ENVIRONMENTAL AND INDUSTRIAL MICROBIOLOGY 

 GROUP-A / িবভাগ-ক / lewg-d 

1. Answer any five questions from the following: 1×5 = 5
 িনmিলিখত েয-েকান পাঁচিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS ik¡p iz”ug:dks mÙkj ys[uqgksl~ & 

(a) What is aerobiology? 
 এেরাবােয়ালিজ িক ? 
 Aerobiology Hkusdks ds gks \ 

(b) Which heavy metal is responsible for the incidence of Minamata disease? 
 েকান ্  ভারী ধাt িমনামাটা েরােগর জন  দায়ী ? 
 dqu Hkkjh-/kkrq (heavy metal) feukekVk jksx gqudks dkj.k gks \ 

(c) Write the name of a bacterium that helps in the formation of Curd. 
 দই pstিতেত সাহায কারী একিট ব াকেটিরয়ার নাম েলখ। 
 ngh cukmus bacteria dks uke ys[uqgksl~A 
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(d) Define pasteurization. 

 পাstরাইেজশেনর সংjা দাও। 

 Pasteurization ykbZ ifjHkkf’kr xuZqgksl~A 

(e) Write the full form of COD. 
 COD-এর পুেরা নাম েলখ। 

 COD dks iqjk uke ys[uqgksl~A 

(f) Write the full form of VAM. 

 VAM-এর পুেরা নাম েলখ। 

 VAM dks iqjk uke ys[uqgksl~A 

(g) Name one antibiotic producing bacteria. 
 একিট অ ািnবােয়ািটক উৎপাদনকারী ব াকেটিরয়ার নাম েলখ। 

 Antibiotic mRiknu xusZ ,mVk bacteria dks uke fnuqgksl~A 

(h) Name one free-living Nitrogen fixing bacteria. 

 একিট মুkজীবী নাইে ােজন সংবnনকারী ব াকেটিরয়ার নাম েলখ। 

 ,mVk LorU= thou ;kiu xusZ ekVksdks bacteria dks uke ys[uqgksl~ tlys Nitrogen 
fix xNZA 

  
 GROUP-B / িবভাগ-খ / lewg-[k 

2. Answer any three questions from the following: 5×3 = 15

 িনmিলিখত েয-েকান িতনিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS rhu iz”ug:dks mÙkj fnuqgksl~ & 

(a) What is leghaemoglobin? Briefly discuss the role of nitrogenase enzyme in 
biological nitrogen fixation. 

1+4

 েলগিহেমােgািবন কী ? জিবক নাইে ােজন িsিতকরেণ নাইে ািজেনজ এনজাইেমর িমকা উেlখ কর। 
 Leghaemoglobin ds gks \ Nitrogenase enzyme dks Hkwfedk tSfod nitrogen fu/kkZj.k 

xuZqek ds N] NksVdfjek o.kZu xuZqgksl~A 
(b) Describe the industrial fermentation process for the production of citric acid. 5

 সাইি ক অ ািসড উৎপাদেনর জন  িশl সnান pিkয়ার বণনা দাও। 
 Citric acid mRiknudks vkS|ksfxd fd.ou izfØ;k (industrial fermentation process) 

dks o.kZu xuZqgksl~A 
(c) Differentiate between solid state and liquid state fermentation. 5

 কিঠন অবsা এবং তরল অবsা সnােনর মেধ  পাথক  েলখ। 
 Solid state vfu Liquid state fermentation ek> Qjd ikuZqgksl~A 

(d) Describe the role of microbes in sewage and domestic waste water treatment 
systems.  

5

 পয়ঃিন াশন ও গাহs  বজ  জল পিরেশাধন ব বsায় জীবাণরু িমকা বণনা কর। 
 Sewage j ?kjsyq (domestic) waste ikuhdks mipkj (treatment) gsrq microbes g:dks 

Hkwfedkckjs o.kZu xuZqgksl~A 
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(e) Discuss the process of bioremediation of contaminated soil. 5

 দূিষত মািটেক পিরেশাধেনর েkেt বােয়ািরিমিডেয়শন pিkয়া আেলাচনা কর। 

 nwf’kr ekVksdks tSfod mipkj xfjus izfØ;kdks o.kZu xuZqgksl~A 

  
 GROUP-C / িবভাগ-গ / lewg-x 

3. Answer any two questions from the following: 10×2 = 20
 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS nqbZ iz”ug:dks mÙkj fnuqgksl~ & 

(a) Differentiate between the following: 

(i) Fixed bed and fluidized bed bioreactors 
(ii) Freeze drying and spray drying. 

5+5

 িনmিলিখতgেলার মেধ  পাথক  েলখঃ 
(i) Fixed bed এবং fluidized bed bioreactors 
(ii) Freeze drying এবং spray drying. 

 fuEufyf[kr chp fHkUurk NqÍkmuq gksl~ 

(i) Fixed bed j fluidized bed bioreactors 

(ii) Freeze drying j spray drying. 

(b) Write short notes on: 

(i) Microorganisms as indicators of water quality 
(ii) Isolation of microbes from contaminated soil. 

5+5

 টীকা েলখঃ 
(i)  জেলর gণমােনর সূচক িহসােব অণুজীব 
(ii)  দূিষত মািট েথেক অণুজীেবর পৃথকীকরণ। 

 fVdk ys[uqgksl~ & 

(i) lw{ethog: ikuhdks xq.kLrj lwpddks :iek 

(ii) lw{ethodks vyxko (isolation) nwf’kr ekVksokV 

(c) What are different methods of immobilization? Mention its applications. 5+5
 Immobilization-এর িবিভn পdিত সmেক েলখ। ইহার pেয়াগ উেlখ কর। 

 fLFkjdj.kdk fofHkUu rfjdkg: ds ds gqu~ \ ;ldk iz;ksxg: o.kZu xuZqgksl~A 
(d) Write short notes on: 

(i) Continuous fermentation 

(ii) Role of microbes in the production of Industrial products. 

5+5

 টীকা েলখঃ 
(i)  kমাগত সnান 

(ii)  িশl পণ  উৎপাদেন জীবাণুর িমকা। 
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 fVdk ys[uqgksl~ 

(i) fujUrj fd.ou 

(ii) vkS|ksfxd mRiknuek lw{ethog:dk Hkwfedk 

  
 PAPER-III 

ANALYTICAL TECHNIQUES IN PLANT SCIENCES 
 GROUP-A / িবভাগ-ক / lewg-d 

1. Answer any five questions from the following: 1×5 = 5

 িনmিলিখত েয-েকান পাঁচিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS ik¡p iz”ug:dks mÙkj fnuqgksl~ 

(a) Give the full form of PAGE. 
 PAGE-এর পুেরা নাম েলখ। 

 PAGE dks iqjk uke fnuqgksl~A 

(b) What is central tendency? 

 েকndীয় pবণতা িক ? 

 Central tendency ds gks \ 

(c) Name two radioisotopes used in biological research. 
 জিবক গেবষণায় ব বhত হয় এমন dিট েরিডওআইেসােটােপর নাম েলখ। 

 tSfod vuqlU/kkuek iz;ksx xfjus nqbZ radioisotopes dks uke ys[uqgksl~A 

(d) What is chromosome banding? 

 েkােমােজাম ব ািnং িক ? 

 Chromosome banding ds gks \ 

(e) Write the full form of TEM and SEM. 

 TEM এবং SEM-এর পুেরা নাম েলখ। 

 TEM j SEM dks iqjk uke ds gqu~ \ 

(f) Define mass spectrometry. 
 Mass spectrometry-এর সংjা দাও। 

 Mass spectrometry ykbZ ifjHkkf’kr xuZqgksl~A 

(g) Write down the full form of TLC. 

 TLC-এর পুেরা নাম েলখ। 

 TLC dks iqjk uke ys[uqgksl~A 

(h) Name one marker enzyme. 

 একিট Marker enzyme-এর নাম েলখ। 

 ,mVk Marker enzyme dks uke ys[uqgksl~A 
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 GROUP-B / িবভাগ-খ / lewg-[k 

2. Answer any three questions from the following: 5×3 = 15
 িনmিলিখত েয-েকান িতনিট  pে র উtর দাওঃ 

 fuEufyf[kr dquS ifu rhu iz”udks mÙkj fnuqgksl~ & 

(a) Differentiate between light microscopy and fluorescence microscopy. 5

 লাইট মাইেkােsািপ এবং lেরােসn মাইেkােsািপর মেধ  পাথক  েলখ। 

 Light microscopy j Fluorescence microscopy chp fHkUurk NqÍkmuqgksl~A 

(b) Discuss in brief the terms X-ray diffraction and X-ray crystallography. 5

 এk-ের িড াকশন এবং এk-ের িksােলাgািফ সmেক সংেkেপ েলখ। 

 X-ray diffraction j X-ray crystallography ykbZ o.kZu xuZqgksl~A 

(c) Explain the chi-square test for goodness of fit. 5

 েযাগ তা িনণেয়র জন  Chi-square পরীkািট ব াখ া কর। 

 Chi-square ifj{k.k goodness of fit dks fufEr o.kZu xuZqgksl~A 

(d) In the Mendelian dihybrid cross, following results were observed: 

(i) Round yellow seeds = 310 

(ii) Round green seeds = 107 

(iii) Wrinkled yellow seeds = 101 

(iv) Wrinkled green seeds = 32 

Calculate the chi-square and interpret the result. 

5

 েমেnিলয়ান ডাইহাইিbড kেস িনmিলিখত ফলাফলgিল পিরলিkত হেয়িছলঃ
(i)  েগালাকার হলুদ বীজ = 310 

(ii)  েগালাকার সবুজ বীজ = 107 

(iii)  kি ত হলুদ বীজ = 101 

(iv)  kি ত সবুজ বীজ = 32  
Chi-square গণনা কর এবং ফলাফল ব াখ া কর। 

 es.Mydk nqb”kadfj; cross dks ifj.kke fuEu izdkjdks voyksd xfj,dks fFk;ks & 

(i) BYyks igsayks fct = 310 

(ii) BYyks gfj;ks fct = 107 

(iii) pkSfj ijsdks igsayks fct = 101 

(iv) pkSfj ijsdks gfj;ks fct = 32 

Chi-square x.kuk xuZqgksl~ vfu R;l ifj.kkeykbZ O;k[;k xuZqgksl~A 

(e) What is autoradiography? Briefly discuss pulse-chase experiment. 1+4

 অেটােরিডওgািফ িক ? সংেkেপ Pulse-chase পরীkািট বণনা কর। 

 Autoradiography ds gks \ Pulse-chase ifj{k.kykbZ NksVdfjek o.kZu xuZqgksl~A 
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 GROUP-C / িবভাগ-গ / lewg-x 

3. Answer any two questions from the following: 10×2 = 20
 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ
 fuEufyf[kr dquS nqbZ iz”udks mÙkj fnuqgksl~ & 

(a) In a mathematics test given to 15 students, the following marks (out of 100) are 
recorded. 

15 জন ছাtেক েদওয়া গিণত পরীkায় িনmিলিখত নmরgিল (100-এর মেধ ) েরকড করা হেয়েছ 
xf.krdks ifj{kkek 15 fo|kFkhZg:ys fuEufyf[kr vad izkIr xjsdk fFk, (iw.kkZad 100 
okV) 

 41, 39, 48, 52, 46, 62, 54, 40, 96, 52, 98, 40, 42, 52, 60 
Find the mean, median and mode of this data. 

এই তথ র Mean, Median এবং Mode িনণয় কর। 

Mean, Median vfu Mode [kksTuqgksl~ fn,dks okVA 

10

(b) Discuss in detail, the working principle of ion-exchange chromatography. 
Differentiate between Native-PAGE and SDS-PAGE. 

5+5

 Ion-exchange (আয়ন এkেচ ) েkামােটাgািফর কাযকারী নীিত সmেক িবsািরত আেলাচনা কর। 
Native-PAGE এবং SDS-PAGE-এর মেধ  পাথক  েলখ। 

 Ion-exchange chromatography dks dk;Z iz.kkyhdks fl)kUrckjs foLrkjflr O;k[;k 
xuZqgksl~A Native-PAGE j SDS-PAGE ek> fHkUurk NqÍkmuqgksl~A 

(c) Write short notes on: 

(i) Merits and demerits of standard deviation 
(ii) Cryofixation. 

5+5

 টীকা েলখঃ 
(i)  Standard deviation-এর gণ এবং েদাষ  

(ii)  Cryofixation। 

 fVdk ys[uqgksl~ & 

(i) Standard deviation dks Merits vfu demerits  

(ii) Cryofixation. 
(d) Elucidate the principle and application of spectrophotometry in biological 

research. 
3+7

 জিবক গেবষণায় Spectrophotometry-এর নীিত এবং pেয়াগ ব াখ া কর। 

 thofoKkudks vuqlU/kkuek spectrophotometry dks ckjs Li’V ikuZqgksl~ vfu ;ldks 
fl)kUr j mi;ksfxrkdks mYys[k xuZqgksl~A 

 
——×—— 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /KrutiDev010
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


