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CHEMISTRY — GENERAL
Paper: SEC-B-4

(Pesticide Chemistry)

Full Marks : 80

Candidates are required to give their answers in their own words

as far as practicable.

√õ∂±ôL√ø˘ø‡Ó¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±Ú øÚÀ«˙fl¬/

1 Ú— õ∂ùü ïı±Ò…Ó¬± ”̃̆ fl¬ó ¤ı— ı±øfl¬ õ∂ùü&ø˘ı˛ ïõ∂ùü Ú— 2 ŒÔÀfl¬ õ∂ùü Ú— 15ó
˜ÀÒ… Œ˚ Œfl¬±Ú› ı±Àı˛±øÈ¬ ï12øÈ¬ó õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1/ Œ˚-Œfl¬±Ú› 20øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› – 1×20

ïfl¬ó fl¬œÈ¬ (pest) fl¬œ∑

ï‡ó fl¬œÈ¬Ú±˙fl¬ (pesticide) ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ï·ó ·‘À˝ ı…ı˝+Ó¬ ≈øÈ¬ ëëfl¬œÈ¬Ú±˙fl¬ Œ¶xíí-¤ı˛ Î¬◊±˝ı˛Ì ±›/

ï‚ó ëŒı˛±ÀÎ¬ÚƒøÈ¬¸± ◊̋Î¬í (rodenticide) fl¬œ∑

ï„ó fl¬±Àı«±øÙ¬Î¬◊ı˛±ÀÚı˛ (carbofuran) ı˛±¸±˚˛øÚfl¬ ¸”SøÈ¬ (chemical formula) Œ˘À‡±/

ï‰¬ó õ∂±fl‘¬øÓ¬fl¬ fl¬œÈ¬Ú±˙Àfl¬ı˛ (natural pesticide) ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

ïÂó ÂS±fl¬Ú±˙fl¬ (fungicide) fl¬œ∑

ïÊó fl¬±˚«fl¬ı˛œ Î¬◊øæÊ±Ó¬ ¬ÛÓ¬ºÚ±˙Àfl¬ı˛ (effective plant insecticide) ≈øÈ¬ Î¬◊±˝ı˛Ì ±›/

ïÁ¬ó Bordeaux ø˜|ÀÌı˛ ”̃̆  Î¬◊¬Û±±Ú&ø˘ Œ˘À‡±/

ï¤ûó ’ı˛·…±ÀÚ±Ù¬¸ÀÙ¬È¬ fl¬œÈ¬Ú±˙Àfl¬ı˛ (organophosphate pesticide) ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

ïÈ¬ó DDT-¤ı˛ ¸•Û”Ì« Ú±˜øÈ¬ (full form) Œ˘À‡±/

ïÍ¬ó ΔÊı fl¬œÈ¬Ú±˙fl¬ (biopesticide) fl¬œ∑

ïÎ¬ó ’±·±Â±Ú±˙fl¬ (Herbicide) ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ïÏ¬ó ë’…±˘±Àflv¬±ı˛í Œ˚Ã·øÈ¬ı˛ ·Í¬Ú (structure) Œ˘À‡±/

ïÌó ˝“◊≈Àı˛ı˛ Œé¬ÀS ·…±˜±ø'ÀÚı˛ (gammaxene) acute oral toxicity (LD
50

) ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

ïÓ¬ó Œflv¬±øı˛Ú‚øÈ¬Ó¬ fl≈¬˝◊ÀÚ±Ú&ø˘ (chlorinated quinones) Œfl¬±Úƒ ÊœÀıı˛ ¬ÛÀé¬ ¸ı«±À¬Ûé¬± øı¯±Mê∑

ïÔó Œfl¬±Úƒ Î¬◊»À¸‰¬fl¬øÈ¬ ˜…±˘±Ô±À˚˛±ÀÚı˛ (malathion) ’±^« øıÀ˙v¯Ì (hydrolysis) fl¬ı˛ÀÓ¬ ¸é¬˜∑

ïó fl¬±ı«±øı˛À˘ı˛ (carbaryl) fl¬±˚«fl¬±øı˛Ó¬± fl¬œ∑

ïÒó ë’…±fl¬±øı˛¸±˝◊Î¬í (acaricide) ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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ïÚó ŒıÚøÊÚ Œ˝'±Àflv¬±ı˛±˝◊ÀÎ¬ı˛ Œfl¬±Úƒ ’±˝◊À¸±˜±ı˛øÈ¬ fl¬œÈ¬Ú±˙fl¬ Δıø˙À©Ü…ı˛ ı±˝fl¬∑

ï¬Ûó Œflv¬±ı˛±øÚÀ˘ı˛ (chloranil) Œ˚ Œfl¬±Ú› ¤fl¬øÈ¬ ı…ı˝±ı˛ Œ˘À‡±/

ïÙ¬ó ı˛±¸±˚˛øÚfl¬ˆ¬±Àı ¸—À˙vø¯Ó¬ (synthetic origin) ¤fl¬øÈ¬ ¬ÛÓ¬ºÚ±˙Àfl¬ı˛ (insecticide) Î¬◊±˝ı˛Ì ±›/

ïıó DDT-ŒÓ¬ Œflv¬±øı˛Ú ¬Ûı˛˜±Ì≈&ø˘ı˛ ¬Ûøı˛ıÀÓ«¬ ŒÙv¬±øı˛Ú ¬Ûı˛˜±Ì≈ Ô±fl¬À˘, DDT-ı˛ fl¬±˚«fl¬±øı˛Ó¬± ı‘øX¬ ¬Û±Àı Ú± ˝ò±¸ ˝Àı∑

ïˆ¬ó ¬Û…±ı˛±Ô±À˚˛±ÀÚ (parathion) ŒıÚøÊÚ øı˛— ¤ı˛ ¬Û…±ı˛± ¬ÛøÊ˙ÀÚ Œfl¬±Úƒ substituent Î¬◊¬Ûø¶öÓ¬ Ô±Àfl¬∑

2/ ïfl¬ó ¬Û…±ı˛±Ô±À˚˛±ÀÚı˛ ¤fl¬øÈ¬ Î¬◊¬Û˚≈Mê ¸—À˙v¯ ¬ÛX¬øÓ¬ (synthesis) Œ˘À‡±/ 3

ï‡ó Œfl¬±Úƒ functional group &ø˘ ¬Û…±ı˛±Ô±À˚˛±ÀÚı˛ ΔÊı øSê˚˛±fl¬˘±À¬Ûı˛ ÊÚ… õ∂À˚˛±ÊÚœ˚˛∑ 2

3/ ïfl¬ó ¬ÛÓ¬ºÚ±˙fl¬ (insecticide) ø˝¸±Àı øıøˆ¬iß Œ|øÌı˛ fl≈¬˝◊ÀÚ±ÀÚı˛ ı…ı˝±ı˛ fl¬œ∑ fl≈¬˝◊ÀÚ±ÀÚı˛ Œflv¬±øı˛ÀÚ˙Ú (chlorination)

fl≈¬˝◊ÀÚ±ÀÚı˛ øı¯øSê˚˛Ó¬±ı˛ Î¬◊¬Ûı˛ fl¬œ õ∂ˆ¬±ı ŒÙ¬À˘∑ 3

ï‡ó Œflv¬±ı˛±øÚÀ˘ı˛ (chloranil) ¤fl¬øÈ¬ ¸—øé¬l ¸—À˙v¯ ¬ÛX¬øÓ¬ ±›/ 2

4/ ïfl¬ó ëëŒıø˙ı˛ ˆ¬±· Ù¬¸Ù¬ı˛±¸˚≈Mê ¬ÛÓ¬ºÚ±˙fl¬ (insecticide) ¸øÍ¬fl¬ ’ÀÔ« ’ı˛·…±ÀÚ±Ù¬¸Ù¬ı˛±¸ Œ˚Ã· Ú˚˛, fl¬±ı˛Ì ¤&ø˘ÀÓ¬
P-C ıg¬Úœ (bond) Ô±Àfl¬ Ú±/íí øÓ¬ÚøÈ¬ ’ı˛·…±ÀÚ±Ù¬¸ÀÙ¬È¬ Œ˚ÃÀ·ı˛ ·Í¬Ú Œø‡À˚˛ (structure) ¤˝◊ øıı‘øÓ¬øÈ¬ı˛ ˚Ô±Ô«Ó¬±
øı‰¬±ı˛ fl¬Àı˛±/ 3

ï‡ó ô¶Ú…¬Û±˚˛œ õ∂±Ìœı˛ Î¬◊¬Ûı˛ ’ı˛·…±ÀÚ±Ù¬¸ÀÙ¬ÀÈ¬ı˛ õ∂ˆ¬±ı fl¬œ∑ 2

5/ ïfl¬ó ¬ÛÓ¬ºÚ±˙fl¬ ø˝¸±Àı fl¬±ı«±À˜ÀÈ¬ı˛ (carbamates) ¸±Ò±ı˛Ì &Ì±ı˘œ&ø˘ (general features) Œ˘À‡±/ 3

ï‡ó fl¬±ı«±À˜È¬ (carbamates) › ’ı˛·…±ÀÚ±Ù¬¸Ù¬ı˛±À¸ı˛ øSê˚˛±fl¬˘±À¬Ûı˛ Ó≈¬˘Ú± fl¬Àı˛±/ 2

6/ ïfl¬ó ’…±˘±Àflv¬±ı˛ (alachlor) fl¬œˆ¬±Àı ¸—À˙vø¯Ó¬ ˝˚˛∑ 3

ï‡ó ’±·±Â±Ú±˙fl¬ (herbicide) ø˝¸±Àı ’…±˘±Àflv¬±Àı̨ı̨ ¸Àı«±M˜ fl¬œ ’ı¶ö±ı̨ (optimum herbicidal activity) õ∂À˚̨±ÊÚ∑ 2

7/ ïfl¬ó øıÊ±ı˛Ìfl¬±ı˛œ Œflv¬±øı˛ÀÚ˙Ú (reductive chlorination), Ê±ı˛Ì (oxidation) ¤ı— øÎ¬˝±˝◊ÀE±Àflv¬±øı˛ÀÚ˙Ú
(dehydrochlorination) ’ı¶ö±˚˛ DDT-¤ı˛ metabolic product &ø˘ fl¬œ fl¬œ Ó¬± Î¬◊À{°‡ fl¬Àı˛±/ 3

ï‡ó ŒıÚøÊÚ øı˛—&ø˘ÀÓ¬ ortho-substitution Œfl¬Ú DDT-Œfl¬ øÚø©ç¬˚˛ fl¬Àı˛∑ 2

8/ ïfl¬ó ¬Û…±ı˛±Ô±À˚˛±ÀÚı˛ ·Í¬Ú-øSê˚˛±fl¬˘±¬Û ¸•Ûfl«¬ (structure activity relationship) øÚÀ˚˛ ’±À˘±‰¬Ú± fl¬Àı˛±/ 3

ï‡ó ¬Û…±ı˛±Ô±À˚˛±ÀÚı˛ ≈øÈ¬ ı…ı˝±ı˛ Œ˘À‡±/ 2

9/ ïfl¬ó fl¬±ı«±øı˛À˘ı˛ (carbaryl) ¸—À˙v¯Ì ¬ÛX¬øÓ¬ (synthesis) ıÌ«Ú± fl¬Àı˛±/ 3

ï‡ó fl¬±ı±«øı˛˘ › øÎ¬øÎ¬øÈ¬-ı˛ øı¯øSê˚˛Ó¬±ı˛ Ó≈¬˘Ú±˜”˘fl¬ ’±À˘±‰¬Ú± fl¬Àı˛±/ 2

10/ ïfl¬ó GABA receptor ¤ı— γ-hexachlorocyclohexane-¤ı˛ ˜ÀÒ… ·Í¬Ú-øSê˚˛±fl¬˘±¬Û ¸•ÛÀfl«¬ı˛ (structure-activity

relationship) ıÌ«Ú± ±›/ 4

ï‡ó ô¶Ú…¬Û±˚˛œ õ∂±Ìœı˛ ŒÀ˝ ¬Û…±ı˛±Ô±À˚˛±ÀÚı˛ Ê±ı˛ÀÌı˛ Ù¬À˘ ¸‘©Ü ¸ıÀ‰¬À˚˛ &èQ¬Û”Ì« metabolite-øÈ¬ı˛ Ú±˜ Œ˘À‡±/ 1
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11/ ’±Sê˜ÀÌı˛ øÚøı˛À‡ (target organism) fl¬œÈ¬Ú±˙Àfl¬ı˛ Œ|øÌøıÚ…±¸ fl¬Àı˛±/ õ∂øÓ¬øÈ¬ Œ|øÌı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/ 3+2

12/ ïfl¬ó Ù¬ø˘Î¬˘ (folidol) fl¬œ∑ Ù¬ø˘Î¬À˘ı˛ ı˛±¸±˚˛øÚfl¬ ·Í¬Ú (chemical structure) Œ˘À‡±/ 3

ï‡ó ˜±ÚıÀÀ˝ fl¬œÈ¬Ú±˙Àfl¬ı˛ ’Ú≈õ∂Àı˙ fl¬œ fl¬œ ˆ¬±Àı ‚È¬ÀÓ¬ ¬Û±Àı˛∑ 2

13/ ïfl¬ó ı≈È¬±Àflv¬±Àı˛ı˛ (butachlor) ı˛±¸±˚˛øÚfl¬ ¸—À˙v¯Ì ¬ÛX¬øÓ¬ (chemical synthesis) ¸—Àé¬À¬Û ıÌ«Ú± fl¬Àı˛±/ 3

ï‡ó ’±·±Â±Ú±˙fl¬ (Herbicide) ø˝¸±Àı ı≈È¬±Àflv¬±Àı˛ı˛ ˆ”¬ø˜fl¬± ı…±‡…± fl¬Àı˛±/ 2

14/ ïfl¬ó ı˛±¸±˚˛øÚfl¬ ·Í¬ÀÚı˛ (chemical composition) øˆ¬øMÀÓ¬ fl¬œÈ¬Ú±˙Àfl¬ı˛ (pesticide) Œ|øÌøıÚ…±¸ fl¬Àı˛±/ õ∂øÓ¬øÈ¬ Œ|øÌı˛

¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/ 3

ï‡ó ·…±˜±ø'Ú (gammaxene) õ∂døÓ¬ı˛ ı˛±¸±˚˛øÚfl¬ ¸˜œfl¬ı˛ÌøÈ¬ (chemical reaction) Œ˘À‡±/ 2

15/ fl¬œÈ¬¬ÛÓ¬º øÚ˚̨LaÀÌı̨ ÊÚ… ı…ı˝+Ó¬ õ∂±fl‘¬øÓ¬fl¬ (natural) › fl‘¬øS˜ (artificial) ¬ÛX¬øÓ¬ ¸•ÛÀfl«¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬Àı̨±/ 5

[English Version]

The figures in the margin indicate full marks.

Question No. 1 is compulsory, and answer any twelve questions from the rest (Question nos. 2 to 15)

1. Answer any twenty questions: 1×20

(a) What is a pest?

(b) What does the term pesticide mean?

(c) Give two examples of pesticide spray used in homes.

(d) What is rodenticide?

(e) Write down the chemical formula of carbofuran.

(f) Give an example of natural pesticide.

(g) What is fungicide?

(h) Give two examples of effective plant insecticide.

(i) Write down the major component of Bordeaux mixture.

(j) Give an example of organophosphate pesticide.

(k) Write down the full form of DDT.

(l) What is biopesticide?

(m) What is meant by herbicides?

(n) Draw the structure of alachlor.

(o) What is the acute oral toxicity (LD
50

) value of gammaxene for rats?

(p) Chlorinated quinones are most toxic to which organism?
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(q) Which enzyme hydrolyses malathion?

(r) What is the function of carbaryl?

(s) What is meant by “acaricides”?

(t) Which isomer of benzene hexachloride carries insecticidal properties?

(u) Give any one use of chloranil.

(v) Give one example of an insecticide of synthetic origin.

(w) If the chlorine atoms present in the DDT molecule be replaced by fluorine atoms, will the reactivity
of DDT increase or decrease?

(x) Which substituent is present at the para position of benzene ring in parathion?

2. (a) Give a suitable synthesis of parathion. 3

(b) Which functional groups are essential for the bioactivity of parathion? 2

3. (a) What are the uses of different classes of quinones as insecticides? What effect does chlorination have
on the toxicity of quinones? 3

(b) Give a brief synthesis of chloranil. 2

4. (a) “Most of the phosphorus containing insecticides are not organophosphorus compounds in the strict
sense because they do not contain any P-C bond.” Justify this statement showing structures of three
organophosphates. 3

(b) What is the effect of organophosphates on mammals? 2

5. (a) What are the general features of carbamates as insecticides? 3

(b) Compare the mode of action of carbamates with organophosphorus. 2

6. (a) How is alachlor synthesised? 3

(b) What condition is needed for optimum herbicidal activity of alachlor? 2

7. (a) What are the metabolic products of DDT under reductive dechlorination, oxidation and
dehydrochlorination conditions? 3

(b) Why do ortho-substituents on benzene rings make DDT inactive? 2

8. (a) Discuss the structure-activity relationship of parathion. 3

(b) Give two uses of parathion. 2

9. (a) Give the synthesis of carbaryl. 3

(b) How does the toxicity of carbaryl be compared with that of DDT? 2
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10. (a) Describe the structure-activity relationship between the GABA receptors and γ-hexachlorocyclohexane.
4

(b) Name the most important metabolite formed by oxidation of parathion in mammals. 1

11. Explain the classification of pesticides by target organism. Give one example of each. 3+2

12. (a) What is folidol? Draw its chemical structure. 3

(b) Write down the different ways how the exposure of pesticide to human body may occur. 2

13. (a) Briefly describe the chemical synthesis of butachlor. 3

(b) Explain the role of butachlor as a herbicide. 2

14. (a) How do you classify pesticides based on chemical composition? Provide one example of each. 3

(b) Write down the chemical reaction involved in gammaxene synthesis. 2

15. Briefly discuss the natural and artificial methods adopted for control of pests. 5


