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CHEMISTRY – TEST – 11 – Polymer and Biomolecule (THEORY) (50 min.) (Candidates are allowed additional 10 minutes for only reading the paper They must NOT start writing during this time) All questions are compulsory Question 1 is of 10 marks having three sub parts all of which are compulsory. Question numbers 2 - 4 carry 2 marks. Question numbers 5 -7 carry 3 marks. Question numbers 8 carry 5 marks. The intended marks for questions or part of questions are given in brackets [ ]. Balanced equations must be given wherever possible and diagrams where they are helpful. When solving numerical problems, all essential working must be shown. In working out problems, use the following data: Gas constant R = 1.987 cal deg -1mol -1 = 8.314 JK -1 mol-1 = 0.0821 dm 3 atm K -1 mol -1 3 1 l atm = 1 dm atm = 101.3 J 1 Faraday = 96540 coulombs
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M. M. 30



Question 1: [A] Choose the most appropriate word to complete the following statement.



[3]



[ethylene glycol, teraphthalic acid, Cytosine, uracil, adenine, guanine, hexa methylene diamine, adipic acid, caprolactum] 1. Dacron is the condensation polymer of ______________ and ___________. 2. Nylon 6, 6 is prepared from ________________and__________________. 3. Pyramidine bases present in RNA are _________ and ___________. Ans: (i) Ethylene glycol, terephthalic acid (ii) Adipic acid, Hexamethylene diammine (iii) cytosine, uracil [B] Choose the correct alternative.



[3]



1. Natural polymer of rubber is derived from – (a) Propylene



(b) Butadiene



(c) Ethylene



(d) Isoprene



(c) Fe



(d) Cu



2. Vitamin B12 contains the metal (a) Mg



(b) Co



3. The peptide bond is a key feature in (a) polysaccharides



(b) proteins



Ans: (i) (b) Butadiene (ii) (b) Co (iii) (b) proteins [C] Answer the following



Ans: Vitamin B1 2. Give any two examples of enzymes Ans: Invertase, Zymase 3. What is polystyrene? How is it synthesized? Ans: Polystyrene is the polymer of styrene.



n



(d) vitamins



[4]



1. Deficiency of which vitamin causes beri-beri?



CH = CH2



(c) nucleotides



(-CH – CH2 -)



Catalyst n



4. What is PVC? Give the reaction for the preparation of PVC. Ans: PVC is Poly Vinyl Chloride. It is polymer of Vinyl chloride. n(CH2=CHCl)



Organic Peroxide High Pressure



(-CH2 – CHCl - )n



Question 2: What are polyolefin’s? Give the reaction for the preparation of same. [2] Ans: Polyolefins are the polymers of olefins i.e. compound having double bond. Eg. - Plyethylene nCH2=CH2 → (-CH2 – CH2 -)n Question 3: What type of polymers are proteins? What is the monomer units represent in them? [2] Ans: Proteins are condensation polymers. Amino acids are the monomer units of proteins. Question 4: How will you distinguish between glucose and fructose with the help of bromine water? [2] Ans: Glucose has aldehydic group whereas fructose has ketonic group. Glucose decolourises bromine water whereas no change is observed in fructose. Question 5: What do you understand by cross-linking in synthetic plastics? Explain with suitable example. What is the effect of heat on such plastics? [3] Ans: Cross – linking of syntheric polymers is seen when the monomers have 2 or 3 functional groups. They get polymerized and behave like thermosetting plastics. Eg – Bakelite. These compounds cannot be reshaped on heating inturn, they become hard and infusible. Question 6: What are amino acids? Describe their zwitter ion structure. What do you know about isoelectric point of amino acids? [3] Ans: Amino acids are monomeric units of proteins. Their molecule has both carboxylic acid group and amino group. Isoelectronic point arises when the zwitter ion does not migrate towards any electrode. + Zwitter ion is formed when the carboxylic group of amino acid loses its H ion and the amino group of the same ion + accepts that H ion. Thus, both positive an dnegative charge is present in the same molecule making it neutral. Question 7: What is the distinction between an aldoes and a ketose? How can you distinguish it by chemical test?[3] Ans: Aldose Ketose Carbohydrates with aldehydic group (-CHO) Carbohydrates with ketonic group (>C=O) They are also known as reducing sugars They are known as non – reducing sugars. They reduce tollen’s as well as fehling’s reagent. They do not reduce them. They decolourise bromine water. They do not decolourise bromine water. Question 8: [5] (a) Write short notes on the following: (i) polythene (ii) Teflon (iii) Nylon-6 (iv) Bakelite (v) Dacron or (b) What are vitamins? How are they classified? Why are vitamins essential for human being? Name the deficiency diseases of A, B, D and E vitamins. Ans: (a) (i) Polyethene → Ethene molecules undergoes polymerization under high pressure and temperature to form polyethene. nCH2=CH2 → (-CH2 – CH2 -)n (ii) Teflon → It is a monomer of tetra floroethene. It is also called Poly tetra floro ethane (PTFE) nF2C=CF2 → (-F2C-CF2-)n (iii) Nylon – 6 → Caprolactum polymerises at a temperature of 533 – 543 K to give Nylon - 6 O H + H2O → [- C- (CH2)5 – N -]n (iv) Bakelite → Monomers are phenol and methanol



(v) Dacron → Monomers are ethylene glycol and terephlalic acid. O n(HO – CH2 – CH2 - OH) + n HO – C



O COOH



450 K



(2n -1)H2O + [- O-CH2-CH2-O-C



O C - ]n



OR (b) Vitamins are a group of organic compounds which are required in a very small amount for the healthy growth and functioning of animal organisms. They are essential for our body because our body cannot synthesize them. We depend on plants for them as they can synthesize almost every vitamin. Deficiency disease of A → Xerophthalmia, night blindness Deficiency disease of B → Beri – beri, paralysis of legs, general weakness and loss of appetite Deficiency disease of D → Rickets, Osteomalacia Deficiency disease of E → Sterility, increased fragility of RBCs and muscular weakness
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