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TOPIC 1

Molecular Weight Averages

5questions - Easyl | Medium3 | Hard1 - PYQ frequency: Occasional

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427




ABC CHEMISTRY CSIR-DEC 2011
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 1 of 18

Q 1 The osmotic pressure (1) of a polymer sample at different
concentrations (c) was measured at T(K). A plot of (11/c) versus ESTIMATED TIME
c gave a straight line with slope (m) and intercept (c'). The 2-3 min
number average molecular weight of the polymer is (R = gas
constant). DIFFICULTY
Medium

CONCEPT TESTED

Molecular Weight Averages
(ROI(C) N ’

PYQ FREQUENCY

©)(RT) Occasional - 4 papers

REVISION PRIORITY

RT EXPECTED LEVEL
Part B/ Part C

MEMORY HOOK
mRT ‘N for Number (harmonic), W for Weight (arithmetic)'.

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q1 - Question 4



ABC CHEMISTRY CSIR-DEC 2011
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 1 of 18

° Correct Answer B (c')/(RT)

[ CONCEPT ] SHORTCUT | EXAM TRICK

Equal masses of two polymers: Mn is the harmonic mean,
Mw the arithmetic mean of the two molar masses.

Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a
mixture with weight fractions wi: 1/Mn = Z(wi/Mi), Mw = ZwiM;.

COMMON MISTAKE

Using mole fractions in the Mw formula or weight fractions in
the Mn formula.

[ LOGIC | WORKING ]

Apply the key idea: Equal masses of two polymers: Mn is the harmonic mean, Mw the

arithmetic mean of the two molar masses.
° Check each option against it — only (B) is consistent: (c')/(RT) EXAM TIP

Mw/Mn for ideal step-growth at high conversion =1 + p = 2;
for ideal living polymerisation = 1.

MEMORY TRICK
‘N for Number (harmonic), W for Weight (arithmetic)'.

FINAL: (B) (c')/(RT)

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q1 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2011
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 1 of 18

Why the Other Options Are Wrong Correct answer: B

(RY)l(c’)
@ Why (B) is the key — Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a mixture with weight
fractions wi: 1/Mn = Z(wi/M;), Mw = ZwiMi.

RT
@ Ruled out: Using mole fractions in the Mw formula or weight fractions in the Mn formula.

mRT
@ Ruled out: Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal living polymerisation = 1.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q1 - Distractor Analysis 6



ABC CHEMISTRY CSIR-DEC 2014
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 2 of 18

QUESTION INSIGHTS
Q2 | o

For a polydispersed macromolecular colloid,
osmometry gives

1-1.5 min
Easy

. . Molecular Weight Averages
weight-average molecular weight

. Occasional - 4 papers
number-average molecular weight

both weight-average and number average molecular weight
Part B

MEMORY HOOK
viscosity-average molecular weight ‘N for Number (harmonic), W for Weight (arithmetic)".

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q2 - Question



ABC CHEMISTRY CSIR-DEC 2014
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 2 of 18

° Correct Answer B number-average molecular weight

[ CONCEPT ] SHORTCUT | EXAM TRICK

Equal masses of two polymers: Mn is the harmonic mean,
Mw the arithmetic mean of the two molar masses.

Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a
mixture with weight fractions wi: 1/Mn = Z(wi/Mi), Mw = ZwiM;.

COMMON MISTAKE

Using mole fractions in the Mw formula or weight fractions in
the Mn formula.

[ LOGIC | WORKING ]

Number average molecular weight is determined by osmometry. Explanation as

extracted from the printed page; notation may be imperfect.
° Therefore the answer is (B). EXAM TIP

Mw/Mn for ideal step-growth at high conversion =1 + p = 2;
for ideal living polymerisation = 1.

MEMORY TRICK
‘N for Number (harmonic), W for Weight (arithmetic)'.

FINAL: (B) number-average molecular weight

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q2 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2014
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 2 of 18

Why the Other Options Are Wrong Correct answer: B

weight-average molecular weight
Why (B) is the key — Number average molecular weight is determined by osmometry. Explanation as extracted from the printed
page; notation may be imperfect.

both weight-average and humber average molecular weight
Ruled out: Using mole fractions in the Mw formula or weight fractions in the Mn formula.

viscosity-average molecular weight
Ruled out: Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal living polymerisation = 1.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q2 - Distractor Analysis 9



ABC CHEMISTRY CSIR-DEC 2014
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 3 of 18

UESTION INSIGHTS
Q3 A sample experiment revealed that PVC formed in the

medium has (M») = 13, and (M_w) = 16, where (Mnx»)

ESTIMATED TIME

stands for the number average molar mass and (M_w) 2_3 min

for the weight average molar mass. The variance of Mn

will then be DIFFICULTY
Medium

CONCEPT TESTED
Molecular Weight Averages

PYQ FREQUENCY

3 Occasional - 4 papers
REVISION PRIORITY

@ 1 EXPECTED LEVEL

Part B/ Part C

MEMORY HOOK
87 ‘N for Number (harmonic), W for Weight (arithmetic)'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q3 - Question 10



ABC CHEMISTRY
Mr. Aniket Bhardwaj

B Molecular Weight Averages

CSIR-DEC 2014

Medium MCQ

Question 3 of 18

° Correct Answer A 39

[ CONCEPT ]

Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a
mixture with weight fractions wi: 1/Mn = Z(wi/Mi), Mw = ZwiM;.

[ LOGIC | WORKING ]

Variance = (Difference between molar mass and weight molar mass) xmolar mass =
(16-3)x 13 = 3x13=39 Here molar mass represented xi and weighted molar mass fi . In
this question data set and there frequency is not given. All the final values are given.
So, variance = E x Z — E(x) Explanation as extracted from the printed page; notation
may be imperfect.

° Therefore the answer is (A).

FINAL: (A) 39

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427

SHORTCUT /| EXAM TRICK

Equal masses of two polymers: Mn is the harmonic mean,
Mw the arithmetic mean of the two molar masses.

COMMON MISTAKE

Using mole fractions in the Mw formula or weight fractions in
the Mn formula.

EXAM TIP

Mw/Mn for ideal step-growth at high conversion =1 + p = 2;
for ideal living polymerisation = 1.

MEMORY TRICK
‘N for Number (harmonic), W for Weight (arithmetic)'.

Q3 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2014
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 3 of 18

Why the Other Options Are Wrong Correct answer: A

3

Why (A) is the key — Variance = (Difference between molar mass and weight molar mass) xmolar mass = (16-3)x 13 = 3x13=39
Here molar mass represented xi and weighted molar mass fi . In this question data set and there frequency is not given. All the final
values are given. So, variance = E x Z — E(x) Explanation as extracted from the printed page; notation may be imperfect.

1
@ Ruled out: Using mole fractions in the Mw formula or weight fractions in the Mn formula.

87
@ Ruled out: Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal living polymerisation = 1.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q3 - Distractor Analysis 12



ABC CHEMISTRY CSIR-DEC 2017
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 4 of 18

QUESTION INSIGHTS

Q4= A polymer has the following molar mass distribution
Number of molecules Molar mass (g.mol-1) 50 5000 75 :
6000 The calculated number average molar mass (Mnx) 3-5min
of the polymer is
Hard
@ Molecular Weight Averages
5200
£600 Occasional - 4 papers
@ 5800
Part C (high merit)
MEMORY HOOK
6000 ‘N for Number (harmonic), W for Weight (arithmetic)'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q4 - Question



ABC CHEMISTRY CSIR-DEC 2017
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 4 of 18

° Correct Answer B 5600

[ CONCEPT ] SHORTCUT | EXAM TRICK

Equal masses of two polymers: Mn is the harmonic mean,
Mw the arithmetic mean of the two molar masses.

Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a
mixture with weight fractions wi: 1/Mn = Z(wi/Mi), Mw = ZwiM;.

COMMON MISTAKE

Using mole fractions in the Mw formula or weight fractions in
the Mn formula.

[ LOGIC | WORKING ]

Apply the key idea: Equal masses of two polymers: Mn is the harmonic mean, Mw the

arithmetic mean of the two molar masses.
° Check each option against it — only (B) is consistent: 5600 EXAM TIP

Mw/Mn for ideal step-growth at high conversion =1 + p = 2;
for ideal living polymerisation = 1.

MEMORY TRICK
‘N for Number (harmonic), W for Weight (arithmetic)'.

FINAL: (B) 5600

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q4 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2017
Mr. Aniket Bhardwaj MCQ

B Molecular Weight Averages Question 4 of 18

Why the Other Options Are Wrong Correct answer: B

5200
@ Why (B) is the key — Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a mixture with weight
fractions wi: 1/Mn = Z(wi/M;), Mw = ZwiMi.

5800
@ Ruled out: Using mole fractions in the Mw formula or weight fractions in the Mn formula.

6000
@ Ruled out: Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal living polymerisation = 1.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q4 - Distractor Analysis 15



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 5 of 18

|
Q5 The correct expression for the product (Mn -
M_w) [M» and M_w are the number average ESTIMATED TIME
and weight average molar masses, respectively, =3 min
of a polymer] is DIFFICULTY
Medium

CONCEPT TESTED

@ N-1S; Ni M Molecular Weight Averages
| | I
PYQ FREQUENCY
NS N M2 Occasional - 4 papers
| | I
REVISION PRIORITY
@ N/Zi Ni Mi EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK
N/Zi Ni M2 ‘N for Number (harmonic), W for Weight (arithmetic)".

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q5 - Question 16



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 5 of 18

° Correct Answer B N™Z; Ni M2

[ CONCEPT ] SHORTCUT | EXAM TRICK

Equal masses of two polymers: Mn is the harmonic mean,
Mw the arithmetic mean of the two molar masses.

Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a
mixture with weight fractions wi: 1/Mn = Z(wi/Mi), Mw = ZwiM;.

COMMON MISTAKE

Using mole fractions in the Mw formula or weight fractions in
the Mn formula.

[ LOGIC | WORKING ]

Apply the key idea: Equal masses of two polymers: Mn is the harmonic mean, Mw the

arithmetic mean of the two molar masses.
° Check each option against it — only (B) is consistent: N71Zj Ni M2 EXAM TIP

Mw/Mn for ideal step-growth at high conversion =1 + p = 2;
for ideal living polymerisation = 1.

MEMORY TRICK
‘N for Number (harmonic), W for Weight (arithmetic)'.

FINAL: (B) N™*Zi Ni M?

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q5 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Molecular Weight Averages Question 5 of 18

Why the Other Options Are Wrong Correct answer: B

N7*Zi Ni M
@ Why (B) is the key — Mn weights each chain by number, Mw by mass; B = Mw/Mn measures the spread. For a mixture with weight
fractions wi: 1/Mn = Z(wi/M;), Mw = ZwiMi.

N/Zi Ni M;
Ruled out: Using mole fractions in the Mw formula or weight fractions in the Mn formula.

N/Zi Ni Mi?
@ Ruled out: Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal living polymerisation = 1.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q5 - Distractor Analysis 18



TOPIC REVISION

5 PYQs - Last-minute revision

Molecular Weight Averages

TOPIC SUMMARY IMPORTANT FORMULA SHEET

Mn weights each chain by number, Mw by mass; B = Mw/Mn Mn = ZNiMi/ZN;

measures the spread. For a mixture with weight fractions wi: 1/Mn = . Mw = ENiM2/ENiMi
> (wilMi), Mw = ZwiM;.

° 1/Mn = Z wilMi ; Mw = X wiMi
° b = Mw/Mn

FREQUENTLY ASKED CONCEPTS COMMON MISTAKES & QUICK NOTES

Mn and Mw from a two-component mixture Watch out:
Which method measures which average Using mole fractions in the Mw formula or weight fractions in the Mn

i ) formula.
Dispersity of step-growth polymers (B - 2) Mw/Mn for ideal step-growth at high conversion = 1 + p = 2; for ideal

living polymerisation = 1.

MOST-REPEATED PYQs & EXPECTED IN EXAM
PYQs in this topic: Q1 Q2 Q3 Q4 Q5

Expect 1 question(s) next session on Molecular Weight Averages.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427



TOPIC 2

Polymerisation Kinetics

3 questions - Easyl | Medium2 | Hard 0 - PYQ frequency: Occasional

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427




ABC CHEMISTRY CSIR-DEC 2019
Mr. Aniket Bhardwaj Medium MCQ

B Polymerisation Kinetics Question 6 of 18

QUESTION INSIGHTS

Q6 The degree of polymerization at t = 10 h of a polymer
formed by a stepwise process with polymerization rate AU EDRME
constant of 3 x 10-2 M-! s-! and an initial monomer 2-3 min
concentration of 50 mM is SIEEICULTY
Medium

CONCEPT TESTED

@ - Polymerisation Kinetics
PYQ FREQUENCY

o Occasional - 3 papers
REVISION PRIORITY

@ 550 EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK

505 'Initiator up — Rate Vup, Length \".

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q6 - Question 21



ABC CHEMISTRY
Mr. Aniket Bhardwaj

B Polymerisation Kinetics

CSIR-DEC 2019

Medium MCQ

Question 6 of 18

° Correct Answer A 55

[ CONCEPT ]

Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f
kd[l]/kt)"%; kinetic chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn =
1/(1-p).

[ LOGIC | WORKING ]

° Apply the key idea: Rate « [M][1]"%: doubling initiator raises rate by v2 but halves chain
length.

° Check each option against it — only (A) is consistent: 55

FINAL: (A) 55

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427

SHORTCUT /| EXAM TRICK

Rate « [M][I]"%2: doubling initiator raises rate by V2 but halves
chain length.

COMMON MISTAKE

Forgetting that termination is second order in radicals (hence
the square root).

EXAM TIP

High DP in step growth needs p > 0.99 — exact stoichiometry
and removal of by-product.

MEMORY TRICK
'Initiator up — Rate Vup, Length 1"

Q6 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2019
Mr. Aniket Bhardwaj Medium MCQ

B Polymerisation Kinetics Question 6 of 18

Why the Other Options Are Wrong Correct answer: A

65
Why (A) is the key — Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f kd[l]/kt)"%2; kinetic
chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn = 1/(1—p).

550
@ Ruled out: Forgetting that termination is second order in radicals (hence the square root).

505
@ Ruled out: High DP in step growth needs p > 0.99 — exact stoichiometry and removal of by-product.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q6 - Distractor Analysis 23



ABC CHEMISTRY CSIR-JUNE 2012
Mr. Aniket Bhardwaj MCQ

l Polymerisation Kinetics Question 7 of 18

QUESTION INSIGHTS
Q7 | o

During the addition polymerization, the
reaction proceeds via

1-1.5 min

Easy

Polymerisation Kinetics
Step-growth process

. . . Occasional - 3 papers
Free-radical chain reaction

Cascade process
Part B

MEMORY HOOK
Addition reaction 'Initiator up — Rate Vup, Length \".

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q7 - Question



ABC CHEMISTRY
Mr. Aniket Bhardwaj

B Polymerisation Kinetics

° Correct Answer B Free-radical chain reaction

[ CONCEPT ]

Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f
kd[l]/kt)"%; kinetic chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn =
1/(1-p).

[ LOGIC | WORKING ]

° Apply the key idea: Rate « [M][1]"%: doubling initiator raises rate by v2 but halves chain
length.

Check each option against it — only (B) is consistent: Free-radical chain reaction

FINAL: (B) Free-radical chain reaction

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427

CSIR-JUNE 2012

MCQ

Question 7 of 18

SHORTCUT /| EXAM TRICK

Rate « [M][I]"%2: doubling initiator raises rate by V2 but halves
chain length.

COMMON MISTAKE

Forgetting that termination is second order in radicals (hence
the square root).

EXAM TIP

High DP in step growth needs p > 0.99 — exact stoichiometry
and removal of by-product.

MEMORY TRICK
'Initiator up — Rate Vup, Length 1"

Q7 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2012
Mr. Aniket Bhardwaj MCQ

l Polymerisation Kinetics Question 7 of 18

Why the Other Options Are Wrong Correct answer: B

Step-growth process
Why (B) is the key — Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f kd[l]/kt)"%2; kinetic
chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn = 1/(1—p).

Cascade process
Ruled out: Forgetting that termination is second order in radicals (hence the square root).

Addition reaction
Ruled out: High DP in step growth needs p > 0.99 — exact stoichiometry and removal of by-product.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q7 - Distractor Analysis 26



ABC CHEMISTRY
Mr. Aniket Bhardwaj

B Polymerisation Kinetics

CSIR-JUNE 2014

Medium MCQ

Question 8 of 18

Q8 In radical chain polymerization the quantity
given by the 'rate of monomer depletion,
divided by the rate of propagating radical

formation' is called

kinetic chain length

propagation efficiency

propagation rate constant

polymerization time

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com -

9212142427

QUESTION INSIGHTS

ESTIMATED TIME
2-3 min

DIFFICULTY
Medium

CONCEPT TESTED
Polymerisation Kinetics

PYQ FREQUENCY
Occasional - 3 papers

REVISION PRIORITY

EXPECTED LEVEL
Part B/ Part C

MEMORY HOOK
'Initiator up — Rate Vup, Length \".

Q8 - Question 27



ABC CHEMISTRY
Mr. Aniket Bhardwaj

B Polymerisation Kinetics

CSIR-JUNE 2014

Medium MCQ

Question 8 of 18

° Correct Answer A Kkinetic chain length

[ CONCEPT ]

Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f
kd[l]/kt)"%; kinetic chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn =
1/(1-p).

[ LOGIC | WORKING ]

° Apply the key idea: Rate « [M][1]"%: doubling initiator raises rate by v2 but halves chain
length.

Check each option against it — only (A) is consistent: kinetic chain length

FINAL: (A) kinetic chain length

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427

SHORTCUT /| EXAM TRICK

Rate « [M][I]"%2: doubling initiator raises rate by V2 but halves
chain length.

COMMON MISTAKE

Forgetting that termination is second order in radicals (hence
the square root).

EXAM TIP

High DP in step growth needs p > 0.99 — exact stoichiometry
and removal of by-product.

MEMORY TRICK
'Initiator up — Rate Vup, Length 1"

Q8 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2014
Mr. Aniket Bhardwaj Medium MCQ

B Polymerisation Kinetics Question 8 of 18

Why the Other Options Are Wrong Correct answer: A

propagation efficiency
Why (A) is the key — Free-radical chain polymerisation: initiation, propagation, termination. Rate Rp = kp[M](f kd[l]/kt)"%2; kinetic
chain length v = Rp/Ri « [M]/[I]"Y2. Step-growth: Carothers Xn = 1/(1—p).

propagation rate constant
Ruled out: Forgetting that termination is second order in radicals (hence the square root).

polymerization time
Ruled out: High DP in step growth needs p > 0.99 — exact stoichiometry and removal of by-product.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q8 - Distractor Analysis 29



TOPIC REVISION

- 2 . . 3 PYQs - Last-minute revision
Polymerisation Kinetics

TOPIC SUMMARY IMPORTANT FORMULA SHEET

Free-radical chain polymerisation: initiation, propagation, termination. Rp = kp (f kd/kt) % [I]NY2 [M]
Rate Rp = kp[M](f kd[l]/kt)"¥%; kinetic chain length v = Rp/Ri « . v = kp[MJ/(2(f kd kt)\4[I] V%)
[M]/[1]"v%. Step-growth: Carothers Xn = 1/(1—-p). o

Xn = 1/(1-p) (Carothers)
° D=1+p

FREQUENTLY ASKED CONCEPTS COMMON MISTAKES & QUICK NOTES

Order in monomer and initiator Watch out:
. Kinetic chain length I;orgettmg that termination is second order in radicals (hence the square
. oot).
: Carothers equation High DP in step growth needs p > 0.99 — exact stoichiometry and
° Chain transfer removal of by-product.

MOST-REPEATED PYQs & EXPECTED IN EXAM
PYQs in this topic: Q6 Q7 Q8

Expect 1 question(s) next session on Polymerisation Kinetics.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427



TOPIC 3

Polymer Chemistry - General

10 questions - Easy 2 | Medium 8 | Hard 0 - PYQ frequency: High

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427




ABC CHEMISTRY CSIR-DEC 2019
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 9 of 18

QUESTION INSIGHTS
Q9 | o

In a polymer of N monomer units, the root T ATED T
mean square separation between the two ends 2-3 min
is proportional to

DIFFICULTY
Medium

CONCEPT TESTED

Polymer Chemistry — General
NY2 y y

PYQ FREQUENCY
High - 6 papers

REVISION PRIORITY

N3/2 EXPECTED LEVEL
Part B/ Part C

MEMORY HOOK
NZ 'Osmotic counts Numbers; Light weighs Weight'.

® 06 06

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q9 - Question 32



ABC CHEMISTRY CSIR-DEC 2019
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 9 of 18

° Correct Answer A N2

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (A) is consistent: N/2 EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (A) N2

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q9 - Answer & Explanation



ABC CHEMISTRY CSIR-DEC 2019
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 9 of 18

Why the Other Options Are Wrong Correct answer: A

N
Why (A) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

N3/2
@ Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

NZ
@ Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q9 - Distractor Analysis 34



ABC CHEMISTRY CSIR-JUNE 2011
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 10 of 18

Q 1 O There are several types of mean molar masses for polymer and
they are dependent on experimental methods like: (1) ESTIMATED TIME
Osmometry (2) Light scattering (3) Sedimentation. Correct 2-3 min
relation between mean molar masses and experimental method
is: DIFFICULTY
Medium

CONCEPT TESTED

Polymer Chemistry — General
M, Rightarrow (3), M_w Rightarrow (2), M_z Rightarrow (1) V 4

PYQ FREQUENCY

High - r
M, Rightarrow (2), M_w Rightarrow (3), M_z Rightarrow (1) gh - 6 papers

REVISION PRIORITY

M, Rightarrow (1), M_w Rightarrow (2), M_z Rightarrow (3) EXPECTED LEVEL
Part B/ Part C

_ _ . MEMORY HOOK
M, Rightarrow (1), M_w Rightarrow (3), M_z Rightarrow (2) 'Osmotic counts Numbers; Light weighs Weight'

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q10 - Question 35



ABC CHEMISTRY CSIR-JUNE 2011
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 10 of 18

° Correct Answer C M, Rightarrow (1), M_w Rightarrow (2), M_z Rightarrow (3)

[ CONCEPT ] SHORTCUT | EXAM TRICK

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b = Mw 2> Mn always; B = 1 only for a perfectly monodisperse
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg. sample (e.g. proteins, living polymers).

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

l
[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample
(e.g. proteins, living polymers).

° Check each option against it — only (C) is consistent: M,, Rightarrow (1), M_w
Rightarrow (2), M_z Rightarrow (3)

EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (C) M, Rightarrow (1), M_w Rightarrow (2), M_z Rightarrow (3)

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q10 - Answer & Explanation 36



ABC CHEMISTRY CSIR-JUNE 2011
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 10 of 18

Why the Other Options Are Wrong Correct answer: C

M, Rightarrow (3), M_w Rightarrow (2), M_z Rightarrow (1)
Why (C) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

M,, Rightarrow (2), M_w Rightarrow (3), M_z Rightarrow (1)
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

M,, Rightarrow (1), M_w Rightarrow (3), M_z Rightarrow (2)
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q10 - Distractor Analysis 37



ABC CHEMISTRY CSIR-JUNE 2012
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 11 of 18

QUESTION INSIGHTS
Q11 | o

The number-average molar mass (M_N) and T ATED TIE
weight-average molar mass (M_w) of a polymer 2-3 min
are obtained respectively by

DIFFICULTY
Medium

CONCEPT TESTED

. . Polymer Chemistry - General
Osmometry and light scattering measurements

PYQ FREQUENCY

. . High - 6 papers
Osmometry and VISCOSIty measurements g p p

REVISION PRIORITY

Light scattering and sedimentation measurements EXPECTED LEVEL
Part B/ Part C

MEMORY HOOK
Viscosity and light scattering measurements ‘Osmotic counts Numbers; Light weighs Weight'

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q11 - Question 38



ABC CHEMISTRY CSIR-JUNE 2012
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 11 of 18

° Correct Answer B Osmometry and viscosity measurements

[ CONCEPT ] SHORTCUT | EXAM TRICK

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b = Mw 2> Mn always; B = 1 only for a perfectly monodisperse
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg. sample (e.g. proteins, living polymers).

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

l
[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample
(e.g. proteins, living polymers).

Check each option against it — only (B) is consistent: Osmometry and viscosity
measurements

EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (B) Osmometry and viscosity measurements

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q11 - Answer & Explanation 39



ABC CHEMISTRY CSIR-JUNE 2012
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 11 of 18

Why the Other Options Are Wrong Correct answer: B

@ Osmometry and light scattering measurements

Why (B) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

Light scattering and sedimentation measurements
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

Viscosity and light scattering measurements
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q11 - Distractor Analysis 40



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 12 of 18

QUESTION INSIGHTS
Q12 | o

The intrinsic viscosity depends on the molar T ATED TIE
mass as [n] = KMa. The empirical constants K 2-3 min
and a are dependent on

DIFFICULTY
Medium

CONCEPT TESTED

@ solvent only Polymer Chemistry — General
PYQ FREQUENCY
polymer only High - 6 papers
REVISION PRIORITY
@ polymer-solvent pair EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK
@ polymer-polymer interaction ‘Osmotic counts Numbers; Light weighs Weight'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q12 - Question 41



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 12 of 18

° Correct Answer C polymer-solvent pair

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample
(e.g. proteins, living polymers).

EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

Check each option against it — only (C) is consistent: polymer-solvent pair

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (C) polymer-solvent pair

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q12 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 12 of 18

Why the Other Options Are Wrong Correct answer: C

solvent only
Why (C) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

polymer only
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

polymer-polymer interaction
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q12 - Distractor Analysis 43



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 13 of 18

QUESTION INSIGHTS
Q13 | o

The stability of a lyophobic colloid is the
consequence of

1-1.5 min

Easy

. Polymer Chemistry - General
van der Waals attraction among the solute-solvent adducts

High - r
Brownian motion of the colloidal particles e LS

insolubility of colloidal particles in solvent
Part B

MEMORY HOOK
electrostatic repulsion among double layered colloidal particles ‘Osmotic counts Numbers; Light weighs Weight"

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q13 - Question



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 13 of 18

° Correct Answer D electrostatic repulsion among double layered colloidal particles

[ CONCEPT ] SHORTCUT | EXAM TRICK

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b = Mw 2> Mn always; B = 1 only for a perfectly monodisperse
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg. sample (e.g. proteins, living polymers).

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample
(e.g. proteins, living polymers).

Check each option against it — only (D) is consistent: electrostatic repulsion among
double layered colloidal particles

EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (D) electrostatic repulsion among double layered colloidal particles

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q13 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 13 of 18

Why the Other Options Are Wrong Correct answer: D

@ van der Waals attraction among the solute-solvent adducts

Why (D) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

Brownian motion of the colloidal particles
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

insolubility of colloidal particles in solvent
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q13 - Distractor Analysis 46



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 14 of 18

QUESTION INSIGHTS
Q14 | o

The correct form for a simple Langmuir
isotherm is

1-1.5 min

Easy

Polymer Chemistry - General

8 = (Ky)42 High - 6 papers

0 = Ky/(1 + Kp)
Part B

MEMORY HOOK
B =(1+Ky)/Kp ‘Osmotic counts Numbers; Light weighs Weight'.

®©@ e 6 e

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q14 - Question



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 14 of 18

° Correct Answer C 06 =K_/(1 +K,)

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (C) is consistent: 8 = Ky/(1 + K) EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (C) 6 = K /(1 +K,)

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q14 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj MCQ

B Polymer Chemistry - General Question 14 of 18

Why the Other Options Are Wrong Correct answer: C

0=K,
@ Why (C) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

0 = (Ky)42
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

0=(1+K,)K,
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q14 - Distractor Analysis 49



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 15 of 18

QUESTION INSIGHTS
Q15 | o

The average end-to-end distance of a random T ATED TIE
coil polymer of 10° monomers (in units of 2_3 min
segment length) is

DIFFICULTY
Medium

CONCEPT TESTED

@ 106 Polymer Chemistry — General
PYQ FREQUENCY
High - 6 papers

Lof gh - 6 pap
REVISION PRIORITY

@ 104 EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK

102 'Osmotic counts Numbers; Light weighs Weight'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q15 - Question 50



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 15 of 18

° Correct Answer D 103

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (D) is consistent: 103 EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (D) 10°

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q15 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2015
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 15 of 18

Why the Other Options Are Wrong Correct answer: D

10e
@ Why (D) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

10s
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

104
@ Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q15 - Distractor Analysis 52



ABC CHEMISTRY CSIR-JUNE 2016
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 16 of 18

Q16
The condensation of hydroxy acid produces a polyster e
with the probability of linkage at both ends being p. 23 min
The mole fraction of k-mer chain formation is
DIFFICULTY
Medium

CONCEPT TESTED

Polymer Chemistry — General

) y ;
PYQ FREQUENCY
High - 6 papers

Do gh - 6 pap
REVISION PRIORITY

@ p"k-1(1-p) EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK

Pr-1 'Osmotic counts Numbers; Light weighs Weight'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q16 - Question 53



ABC CHEMISTRY CSIR-JUNE 2016
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 16 of 18

° Correct Answer D pg-1

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (D) is consistent: py-1 EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (D) Pi-z

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q16 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2016
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 16 of 18

Why the Other Options Are Wrong Correct answer: D

prk
@ Why (D) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

p(1-p)"k-1
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

p"k-1(1-p)
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q16 - Distractor Analysis 55



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 17 of 18

QUESTION INSIGHTS
Q17 | o

For a monodisperse polymer, the number- T ATED TIE
average molar mass (M_N) and weight-average 2-3 min
molar mass (M_w) are related according to

DIFFICULTY
Medium

CONCEPT TESTED
Polymer Chemistry - General

PYQ FREQUENCY
High - 6 papers

REVISION PRIORITY

M w>M_ N EXPECTED LEVEL
Part B/ Part C

MEMORY HOOK
M_w < log M_N 'Osmotic counts Numbers; Light weighs Weight'.

OMOBONO

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q17 - Question 56



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 17 of 18

° Correct Answer B M w=M N

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (B) is consistent: M_w = M_N EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (B) M.w=M_N

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q17 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 17 of 18

Why the Other Options Are Wrong Correct answer: B

M w<MN
@ Why (B) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

M w>MN
Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

M_w<log M_N
Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q17 - Distractor Analysis 58



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 18 of 18

QUESTION INSIGHTS

molar mass 20,000 g mol-! and fifteen molecules of ESTIMATED TIME

molar mass 10,000 g mol-!. The number-average molar 2-3 min

mass (g mol-!) (Mx) of the sample is EEICULTY
Medium

Q 1 8 A polydisperse polymer sample has ten molecules of

CONCEPT TESTED

Polymer Chemistry - General
13,000
PYQ FREQUENCY
High - r
14,000 gh - 6 papers
REVISION PRIORITY
@ 15,000 EXPECTED LEVEL
Part B/ Part C
MEMORY HOOK
16,000 'Osmotic counts Numbers; Light weighs Weight'.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q18 - Question 59



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 18 of 18

° Correct Answer B 14,000

[ CONCEPT ] SHORTCUT | EXAM TRICK

Mw = Mn always; B = 1 only for a perfectly monodisperse
sample (e.g. proteins, living polymers).

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity b =
Mw/Mn, degree of polymerisation, tacticity and glass-transition temperature Tg.

COMMON MISTAKE

Averaging molar masses arithmetically when weight fractions,
not mole fractions, are given.

[ LOGIC | WORKING ]

Apply the key idea: Mw = Mn always; B = 1 only for a perfectly monodisperse sample

(e.g. proteins, living polymers).
° Check each option against it — only (B) is consistent: 14,000 EXAM TIP

Osmometry gives Mn, light scattering gives Mw, viscometry
gives Mv (Mn £ Mv £ Mw).

MEMORY TRICK
'‘Osmotic counts Numbers; Light weighs Weight'.

FINAL: (B) 14,000

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q18 - Answer & Explanation



ABC CHEMISTRY CSIR-JUNE 2017
Mr. Aniket Bhardwaj Medium MCQ

B Polymer Chemistry - General Question 18 of 18

Why the Other Options Are Wrong Correct answer: B

13,000
@ Why (B) is the key — Polymers are characterised by average molar masses (Mn, Mw, Mz, Mv), dispersity B = Mw/Mn, degree of
polymerisation, tacticity and glass-transition temperature Tg.

15,000
@ Ruled out: Averaging molar masses arithmetically when weight fractions, not mole fractions, are given.

16,000
@ Ruled out: Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv (Mn £ Mv £ Mw).

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427 Q18 - Distractor Analysis 61



TOPIC REVISION

10 PYQs - Last-minute revision

Polymer Chemistry - General

TOPIC SUMMARY IMPORTANT FORMULA SHEET

Polymers are characterised by average molar masses (Mn, Mw, Mz, Mn = ZNiMi/ZN;
Mv), dispersity B = Mw/Mn, degree of polymerisation, tacticity and . Mw = ENiM2/ENiMi
glass-transition temperature Tg. o D= Mw/Mn > 1

° DP = M/Mo

FREQUENTLY ASKED CONCEPTS COMMON MISTAKES & QUICK NOTES

Number vs weight average Watch out:
. Dispersity index Averaging molar masses arithmetically when weight fractions, not mole

. ) fractions, are given.
Chain vs step growth Osmometry gives Mn, light scattering gives Mw, viscometry gives Mv

° Tg and crystallinity (Mn < Mv < Mw).

MOST-REPEATED PYQs & EXPECTED IN EXAM
PYQs in this topic: Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18

Expect 2 question(s) next session on Polymer Chemistry — General.

( Mr. Aniket Bhardwaj By ABC Chemistry ) - www.abcchemistry.com - 9212142427



FOR STUDENTS AND EDUCATORS

Government Jobs and Examination News

Keep track of every notification in one place.

@ Government Jobs Examination News

Latest vacancies By category Latest updates Exam calendar Admit cards

By state Results UG entrance exams PG entrance exams

Chemistry jobs Government Jobs Blog NET, SET & PhD exams School board exams Examination News Blog

Scan to Explore Scan to Explore

4ab.in/government-jobs 4ab.in/examination-news

Vacancies, admit cards, results and exam dates: all in one place

( Mr. Aniket Bhardwaj By ABC Chemistry) | 4ab.in/educators | @abcchemistry24 | 9212142427


https://4ab.in/government-jobs/
https://4ab.in/government-jobs/
https://4ab.in/government-jobs/
https://4ab.in/government-jobs/exams/
https://4ab.in/government-jobs/chemistry/
https://4ab.in/government-jobs/blog/
https://4ab.in/government-jobs/
https://4ab.in/government-jobs/
https://4ab.in/examination-news/latest/
https://4ab.in/examination-news/calendar/
https://4ab.in/examination-news/latest/?e=admit-card
https://4ab.in/examination-news/latest/?e=result
https://4ab.in/examination-news/tier/ug/
https://4ab.in/examination-news/tier/pg/
https://4ab.in/examination-news/tier/research/
https://4ab.in/examination-news/tier/school/
https://4ab.in/examination-news/blog/
https://4ab.in/examination-news/
https://4ab.in/examination-news/
https://4ab.in/educators/

FOR EDUCATORS

Teach from the Question Bank, one question at a time

Find the right questions, teach them in class, then take them with you.

Q 1 Find questions Q 2 Teach one by one &, 3 Export
. PPTX, DOCX, PNG (zip),
Browse Question Bank HTML, Markdown
Question search Show each question to Take the paper home after
students on the board, in your class.
own order.
Topic packs
B R, soc
y papers — Social groups
3 + . .
w Question Paper Analyser S} Al question paper generator Paid

Lifetime free for educators, except Al tools

Scan to open Question
Bank

DIl

[=]:

4ab.in/educators/?m=qgb

L

Many more coming soon

( Mr. Aniket Bhardwaj By ABC Chemistry) | 4ab.in/educators | @abcchemistry24 | 9212142427


https://4ab.in/educators/chemistry-question-bank/
https://4ab.in/educators/search/
https://4ab.in/educators/topic/
https://4ab.in/educators/?m=qb
https://4ab.in/educators/chemistry-question-bank/#docs
https://4ab.in/educators/chemistry-community/
https://4ab.in/educators/analyse/
https://4ab.in/educators/?m=qb
https://4ab.in/educators/

TUTOR-BRANDED TEACHING TOOLS
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Thermodynamics

Laws and State Functions

Q1. 1 mol of CO2, 1 mol of N2 and 2 mol of O2 were mixed at 300 K. The
entropy of mixing is

(A)6R1In2
(B)8RIn2
(C)8RIn2/ 300
(D)16R /In2

CSIR-NET, December 2011
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