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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 6th Semester Examination, 2022 

DSE1/2/3-P2-CHEMISTRY 

INDUSTRIAL CHEMICALS AND ENVIRONMENT 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
All symbols are of usual significance. 

 Answer any four questions from the following  

িনmিলিখত য- কান চারিট  pে র উtর দাও 

10×4 = 40

1.  (a) Describe the manufacture of HNO3 in a flow diagram. 4
 pবাহ িচেt HNO3 উৎপাদন বণর্না কর। 

 ,mVk izokg js[kkfp= lfgr HNO3 dks mRiknudks fooj.k nsÅA

(b) Describe the sources and hazards of the following gases — 2×3 = 6
 িনm বিণর্ত গ াসgিলর উৎস ও িবপিt বণর্না কর — 
 fuEufyf[kr X;klg:dks lzksr vfu [krjkg: ckjs ppkZ xj &

 (i) Carbon monoxide / কাবর্ন মেনাkাইড 

(ii) Phosgene / ফসিজন 

(iii) Sulfur dioxide / সালফার ডাই অkাইড 
  

2.  (a) Write short note on sulfur cycle. 5

 সালফার চk সmেn সংিkp টীকা লখ। 

 lYQjdks ?kVukpØ ckjs NksVks fVIi.kh ys[kA

(b) What are sources of particulate matter? How do they affect human respiratory 
system (to be discussed with size)? 

2+3

 বstকণার উৎসgিল িক ? তারা িকভােব মানব াসযেntর উপর pভাব ফেল (আকার অনুসাের বণর্না 
করেত হেব) ? 

 ikfVZdqysV E;kVjdk lzksrg: ds gqu~ \ ;lys ekuodks “olu iz.kkyhykbZ dljh vlj 
xNZ (vkdkjdks fglkcys ppkZ xj)A 

  
3.  (a) Discuss primary and secondary air pollutants with example. 2+2

 উদাহরণ সহেযােগ primary এবং secondary বায় ুদূষক বণর্না কর। 

 mnkgj.k lfgr izkFkfed vfu f}rh; ok;q iznw’kdg: okjs ppkZ xjA
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(b) Photochemical smog formation do not occur in night. —Why? 2
 আেলাক রাসায়িনক ধায়ঁাশা রােt সংঘিটত হয় না – কন ? 

 jkrek QksVksdsfedy Lex vFkok /kqbjksdks mRiUu fdu gq¡nSu \

(c) How volatile organic compounds (voc) contribute to the formation of 
photochemical smog? Discuss with chemical reactions involved therein. 

4

 আেলাক রাসায়িনক ধায়ঁাশা সংঘটেন উdায়ী জবেযৗেগর অবদান কমন ? রাসায়িনক িবিkয়ার সাহােয  
বণর্না কর। 

 QksVksdsfedy Lex vFkok /kqbjksdks mRiknu xjkmuqek volatile organic compounds 
(voc) g#ys dljh ;ksxnku xNZA ;l ckjs O;Ir jkl;kfud izfrfØ;kg: fnb ppkZ xjA 

  
4.  (a) What are the major sources of air pollution? 3

 বায়ুদূষেণর pধান উৎসgিল িক ? 

 ok;q iznw’k.kdk izeq[k Lkzksrg: ds ds gqu~ \

(b) How does ozone generate in troposphere and stratosphere? 2+2

 েপািsয়ার ও s ােটািsয়াের িকভােব ওেজান উৎপাদন হয় ? 

 VªksikslQsj vfu LVªkVkslQsjek vkstksudks mIrUu dljh gqUN \

(c) Air is polluted during removal of sulfur from coal — Discuss. 3
 কয়লা থেক গnক দূর করার সময় বাতাস দূিষত হয় — বণর্না কর। 

 dksbyk okV lYQjykbZ gVkm¡nk ok;qdks iznw’k.k gqUN & ;lckjs ppkZ xjA

  
5.  (a) Why Earth temperature is increasing day by day? 3

 পৃিথবীর উ তা িদেনর পর িদন বাড়েছ কন ? 

 fnu izfr fnu ìFohdks rkieku fdu cnnS tknSN¡ \

(b) How does automobile exhaust play significant role to pollute air? 3
 বায়ুদূষণ করেত অেটােমাবাইল িন াশন িকভােব grtপূণর্ িমকা পালন কের ? 

 ok;q iznwf’kr xjkmuqek xkfM+ckV fuLdus /kqokys dljh egRoiw.kZ Hkwfedk [ksyN \ 
(c) Discuss the major regions of atmosphere. 4

 বায়ুম েলর pধান অ লgেলা বণর্না কর। 

 okrkoj.kdks izew[k {ks=g: ckjs ppkZ xjA

  
6.  (a) What do you mean by radioactive waste? 2

 তজিskয় বজর্  বলেত িক বাঝ ? 

 jsfM;ks,dVhHk Qksgksj HkUukys ds cqf>UN \

(b) Describe the classification of radioactive waste along with their disposal methods. 4+2
 তজিskয় বেজর্ র ণীিবভাগ এবং তােদর িন িtর পdিতgিল বণর্না কর। 

 fruhg: ¶;k¡Dus i)fr lfgr jsfM;ks,dVhHk Qksgksjdks oxhZ dj.kdks fooj.k nsÅA 
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(c) Briefly explain about the origin of nuclear/radioactive waste. 2
 পারমাণিবক / তজিskয় বেজর্ র উৎসgিল সংেkেপ বণর্না কর। 

 U;wDyh;j vFkok jsfM;ks,dVhHk Qksgksjdks mRifrdks ckjsek laf{kIrek O;k[;k xjA 
  

7.   Write short notes on — 2 2
1 ×4 =10

 সংিkp টীকা িলখ — 
 laf{kIrek fVIi.kh xj & 
 (i) Waste water treatment / বজর্  জল িচিকৎসা / Qksgksj ikuhdks mipkj 

(ii) Hydrological cycle / জলিবদ া চk / gkbMªksykWftdy pØ 
(iii) Nuclear fission / কndকীয় িবদারণ / ukfHkdh; fo[k.Mu 

(iv) Solar energy / সৗরশিk / lkS;Z mtkZ 
  

8.  (a) Discuss the techniques for measuring water pollution. 5
 জলদূষণ পিরমােপর কৗশলgিল আেলাচনা কর। 

 ty iznw’k.k ekiu xusZ dsfg izfo/khg: ckjs ppkZ xjA

(b) What are the various types of water pollutants? State their consequences. 5
 িবিভn ধরেনর জল দূষকgিল িক িক ? তােদর পিরণিত বণর্না কর। 

 fofHkUu izdkjdk ty iznw’kdg: ds ds gqu~ \ f;uhg:dks ifj.kkeg: O;ä xjA 
 

——×—— 
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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 6th Semester Examination, 2022  

CC13-CHEMISTRY 

INORGANIC 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

All symbols are of usual significance. 

 Answer any four questions from the following 10×4 = 40 

1.  (a) Give the name and chemical formula of the yellow precipitate obtained during the 

confirmatory test of potassium ion. 

2 

(b) Why Pb(II) ion is tested in both group-I and group-II cations in qualitative 

inorganic analysis? 

2 

(c) What do you mean by interfering acid radicals? Why is it necessary to remove 

interfering acid radicals before group-III analysis? — Explain. 

1+2 

(d) What is common ion effect? Explain with proper example. 3 

   

2.  (a) What are chemical reactions involved in chromyl chloride test? Write the chemical 

equations. What are the limitations of this test? 

3+1 

(b) (i) Why lead sulphate (PbSO4) is soluble in ammonium acetate? 

(ii) Why the group-II centrifugate is boiled off with few drops of conc. HNO3 

before proceeding for group-III? 

2+2 

(c) How borate or boric acid is removed during group analysis? 2 

   

3.  (a) What happen when Friedel-Crafts acylation reaction is performed on ferrocene? 2 

  (b) When ferrocene is treated with excess acylating agent it gives 1,1′-diacyl product, 

whereas during similar alkylation reaction it provides 1,2-dialkyl product.  

— Explain. 

3 

  (c) Describe the structure and bonding of Zeise’s salt. Give two evidences in favour of 

the occurrence of back bonding in this compound. 

3+2 

     

4.  (a) Write down the role of Ziegler-Natta catalyst in polymerization of ethene. 3 

(b) Write down the products of ferrocene when it is treated with  

(i) n-BuLi  and  (ii)  HCHO and NHMe2 

2 
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(c) The observed V–C bond length in [V(CO)6] and [V(CO)6]
–
 are 200 pm and 193 pm 

respectively. — Explain. 

3 

(d) Why Rh catalyst shows better efficacy than Co-catalyst during hydroformylation 

reaction. 

2 

   

5.  (a) Define organometallic compounds and classify these compounds on the basis of 

bond types. 

1+3 

  (b) Write down the reaction and mechanism of Wacker oxidation reaction. 4 

  (c) Using 18e
–
 rule determine the values of m, n and metal present in the following 

examples: 

(i) ]Cr(CO))HC[( 66
6

nmη   

(ii) ])H)M(CHC[( 24255
5 η  

2 

     

6.  (a) Draw the structure of  Mn2(CO)10. 2 

(b) What is trans effect? — Explain. How can you synthesize any two isomer of 

[Pt(Br)(Cl)(NH3)(Py)] from 2
4PtCl . 

2+4 

(c) What do you mean by thermodynamic and kinetic stability? 2 

   

7.  (a) Explain the aromaticity of ferrocene. 2 

(b) Define the term hapticity with proper examples. 2 

(c) Explain synergistic effect in metal carbonyl compounds using VBT. 3 

(d) Using 18 electron rule find the number of M-M bond in the following compounds: 

(i) Fe2(CO)9 (ii) Mo2(Cp)2(CO)6 

3 

   

8.  (a) How Infrared spectra is used in order to identify the different binding modes of 

carbonyl group? 

3 

(b) Why group-II basic redical’s sulphides are precipitated in acidic medium but 

sulphides of group-IV elements are precipitated in alkaline medium? — Explain. 

3 

(c) Write down the confirmatory test of following acid radicals: 

(i) 

3NO  (ii) 2

4SO  

2+2 

 
——×—— 
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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 6th Semester Examination, 2022  

SEC2-P2-CHEMISTRY 

CHEMISTRY OF COSMETICS AND PERFUMES 
Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
All symbols are of usual significance. 

 Answer any four questions from the following  

িনmিলিখত য- কান চারিট  pে র উtর দাও 
10×4 = 40

1.  (a) Write down the name of the ingredients present in the talcum powder and also 
discuss about their functions. 

3+3

 ট ালকাম পাউডােরর উপাদানgিলর নাম েলেখা এবং তােদর কাযকািরতা ব াখ া কেরা।  

 Vkyde ikmMjek mifLFkr vo;og:dks uke ys[kh fruhg:dks dk;Zg: ckjs ppkZ xjA 
  

(b) What are the functions of “kaolin’ and “iron oxide” in a face powder? 4
 েফস পাউডার pstিতেত ক াওিলন ও আয়রন অkাইেডর িমকা কী ? 

 ,mVk Qsl~ ikmMjek ikbus **dsvksfyu~** vfu **vkbju~ vDlkbM** dk dk;Zg: ds gqu~ \ 
  

2.  (a) Describe the procedure for the preparation of vanishing cream. 3
 ভ ািনিসং িkম pstিতর পdিত সmেn সংেkেপ আেলাচনা কেরা। 

 H;kfufl³ Øhedks izLrqfrdks izfØ;k o.kZu xjA

(b) Name the chemicals required for vanishing cream. 3

 ভ ািনিসং িkেমর রাসায়িনক উপাদানgিলর নাম েলেখা। 

 H;kfufl³ Øheek pkfgus jlk;ug:dks uke ys[kA

(c) Differentiate between vanishing cream and cold cream. 4
 ভ ািনিসং িkম এবং েকাl িkেমর মেধ  পাথক  েলেখা। 

 H;kfufl³ Øhe vfu dksYM Øheek> fHkUurk NqÍk;kÅA

  
3.  (a) What is the basic principle for the preparation of permanent hair dye? Write down 

the main ingredients of a hair dye. 
4+3

 sায়ী cেলর রঙ  pstিতর মলূনীিত কী ? cেলর রঙ-এর pধান উপাদানgিল েলেখা। 

 LFkk;h ds”k j³~xdks izLrqfrdks eq[; fl)kUr ds gks \ ,mVk ds”k j³~xdks izeq[k 
lkexzhg:dks uke ys[kA 
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(b) What is the advantage of henna over synthetic hair dyes? 3
 cেল kিtম রঙ -এর েথেক েহনা ব বহােরর সুিবধাgিল কী কী ? 

 fØre ds”k j³~x HkUnk gsUukdks ykHk ds gks \

  
4.  (a) Explain the function of preservative and perfumes used in a shampoo. 6

 শ াmুেত ব বhত সংরkণকারী উপাদান এবং সুগnী dেব র কাযকািরতা ব াখ া কেরা। 

 ,mVk L;kEiqek ikbus laj{k.k xusZ oLrq vfu vÙkjg:dks dk;Zdks O;k[;k xjA 
(b) What is the main difference between cream shampoo and liquid shampoo? 4

 িkম শ াmু এবং তরল শ াmুর মেধ  pধান পাথক gিল েলেখা। 

 rjy L;kEiq vfu Øhe L;kEiqek> ds fHkUurk N \

  
5.  (a) What should be the characteristics of raw materials to be chosen for the 

preparation of cosmetics? 
3

 pসাধন সামgী dব  pstিতেত ব বhত কাচামােলর বিশ  সmেn আেলাচনা কেরা। 

 lkSUn;Z izlk/kudks izLrqfr xnkZ NukSV xfjus dPpk inkFkZg:ek dLrk xq.kg: gquqinNZ \ 
(b) Describe the cleansing action of shampoo. 4

 cল পিরsাের শ াmুর কাযpণালী বণনা কেরা। 

 L;kEiwdks lQkbZ fØ;kdks o.kZu xjA

(c) What is the chemical compound for which sandalwood oil gets its characteristics 
smell? Draw its structure. 

3

 চnনকাঠ েতলেক সুগnীযুk করেত ব বhত রাসায়িনক উপাদানিটর নাম ও গঠন সংেকত েলেখা। 

 lsUMygqM rsydks fo”ks’k xU/k R;lek ikbus dqu jlk;kfud ;kSfxddks dkj.k gks \ R;l 
;kSfxddks lajpukdks fp= cukÅA 

  
6.  (a) Tabulate various ingredients with their functions which are used in the 

preparation of commercial nail polish. 
4

 বািণিজ ক Nail polish pstিতেত ব বhত িবিভn উপাদানgিলর কাযকািরতা িলিপবd কেরা। 

 O;kolkf;d usy iksfyldks izLrqfrek iz;ksx xfjus lcS izdkjdk lkexzhdk dk;Z lfgr 
rkfydkek izLrqr xjA 

(b) Why essential oils are named so? What is the basic structural moiety of essential 
oil? 

2+1

 অপিরহায েতেলর নাম এrপ েকন ? এই েতেলর pধান গঠন অংশিট কী ? 

 ‘Essential oils’ Hkfu f;uhg:dks fdu ukedj.k xfj,dks gks \ Essential oil dks 
vk/kkjHkwr lajpfud eksbVh ds gks \ 

(c) What is pro vitamin B-5? What is its source? 2+1
 েpািভটািমন B-5 কী এবং তার উৎস কী ?  

 izks- fHkVkfeu B-5 ds gks \ ;ldks lzksr ds gks \ 

 
——×—— 

 


