W

o} A. Select the correct option and complete the following

|

| b rate of reaction is

I‘i_ species

1.\11) )1

\!iii) c) independent of initial concentration
\-\ v) © Addition of chemicals reduces the surface
\.v) b) surface tension

ai,ivi) ¢) 2mry = Mg

vii) b) Phosphorous

i) b)P’

l ix) b) Boron-Silicon \

Ii‘.\ X) a) Na;COs

xi) by p-block

\‘i xii) ¢)non availability of the d-orbitals

| xiii) a> Mese

xiv) ¥ 2

I'ttxv) ay ick%}mu!

1\)Wi) a> 2-

xvii) > Trochive

xxiil) ) ¢ namhome?

Se.

-

independent of the concentration of the reacting

tension of a Hiquid

U
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1.(O Match the following
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for the rate constant of a second order reaction of

Q.2 (A) Derive an expression
reactants having equal concentration .
Second order reaction is when the rate of the reaction
second powet of the concentration of the reactant. Th
by the concentration of tWo reactants
A — products
1 mark

Rate = k [AF

dm’ be the initial concentration

is proportional to the
e rate 18 influenced

of the reactant at time

Let ‘a’ mol/
ant react at timet and get converted to products

X mol/dm’ of the react
(a-x) mol/dm’ will be the concentration of reactant at time t 1 mark
Rate dx/dt =k (a—::c)2 where kK’ is the rate constant
X=X | t=t
[dx/(ax) = K Jdt
x=0 =
(@x) * constant =Kt .eeoemmeeerrers eq (1)
substituting in eq 1)
3 marks

when =0 .... ¥70 ..
- constant = —1/a

Substituting — 1/2 :n constant in eq (1)
1/(a—X)— 1/a =kt
= x x 1
a (a-x) 1
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" Q2. (C) i) Half life time : Half life time is the time it takes for the concentration of a
- reactant to fall to half of its original value 1 mark

ii) Half life time method for the determination: 4 marks
The time at which one-half of the substance has disappeared is determined and the
experiment is repeated with different initial concentrations of the reactants. The
order (n) is then determined where ‘a’ is the initial concentration
(tiz hee 1/ a !

oot all? S otp-ka'" - logtyy = logk +(1-nja

A plot of graph of log t;, vs logagivesa straight line with a slope (1 —n).

From the slope the order (n) of the reaction can be determined.

If half life at different concentration is given i.e (typ )1 and (ti2 ), then

(tizh < I/ & U and (tin) < UV & =1 then

(tin)1 = é;i:

(tiz) &
. Order of Reaction (n) is

logtya)y — (gt 2k
logn, — logay

=

Q2B Given [ (min) 982 1596 1938 |1429
% remaining 96.5 | 803 |71.0 {59.2
To determine order:
Solve: k= 2303 log a_ 1 mark
1 (a—x)
i) For a=100 a-x = 96.5 t=9.82
k= 2,303 log(100/96.5) = 3.628x10 -3 min“\
9.82
ii) For a=100 a-x = 80.3 t=59.6
k= 2.303 log(100/80.3) = 3.681x10 3 min™’
59.6
iiiy For a=100 ax =71.0 t=93.8 > 2 marks
k= 2303 log(100/71.0) = 3.652x10 3 min™’
93.8
iv) For a=100 a-x =59.2 t=142.9
k= 2.303 log(100/59.2) = 3.669x 10~ min™
142.9 J
% The order is equal to 1 1 mark
> The mean rate constant = (3.628 +3.681+ 3.652:+ 3.660 )x 10°?
4

~3.657% 10 "> min™ 1 mark
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1
N.B. : 1
|

Definition - 1 Mark ' |
Equation - 1 Mark L
Diagram- 1 Mark

Procedure- 2 Marks

Surface tension is defined as the force in (Newton) acting along the
surface of liquid at right angles to any line of unit length (1 m)

Procedure
iy Clean the stalagmometer with chromic acid mixture,
wash with water and dry it.

ii) Attacha small piece of rubber tube having a screw pinch
cock at the upper end of the stalagmometer.

iii) Immerse the lower end of the stalagmometer in distilled
water and suck the water 1-2 om above mark ‘A’ Adjust
the pinch cock so that 10-15 drops fall per minute.

iv) Clamp the stalagmotmeter, allow the water drops to fall
and start counting the number of drops, when the
meniscus crosses the upper mark ‘A’ and stop counting
when the meniscus passes mark ‘B;.

v)  Repeat the exercise to take three to four readings.

S e Lt vi) Rinse the satalagmometer with alcohol and dry it. 1
_ _.f-".f_‘_;,_ ff vii) Suck the given liquid in the satalagmometer and count
et N | the drops as in case of water. "
‘ viii) Let ny be the wumber of drops formed by the given
liquid with density d; and surface tension Y1. ‘-

ix) Let be the number of drops, d2 density and Y2 L
surface tension of the reference liquid. Then, ‘]

l
I

Lk, talsing

vy Y2= tadi/mds
X) Knowing the densities of two liquids and the value of
surface tension of one of the liquids, surface tension of
other liquid can be calculated. 'l

Capillary ————
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Refrachle Indea — The ~fachie index of
~abo of

a medroum 'S G{G—F‘ned as  Ahe

Velouty F ught ‘n vValcum fba that 10

e wmediurm . —> 4 nar K
50‘11}.[{0{) - ;
(ven n= L6 d=0-87 qom |
Mw =78 .
Motar ¢ frachen
2
Rm = n—| . M s MK
Nt 2 A
2
Clrg)l'r'l_.
= 0-382] x 89.6551

|

, -
Molar ~efachon = 3076710 tm ol

°-87 > 2 MAKS

s

— | M




3 marks

. which flows like 2 liquid but has some
its molecules is called liquid

ement of

uid crystals- They f
onian They have thread like structure
e, p-methoxy cinnamic ack

______._...---—______.--f._.._

R
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Marks
CI_. No. | A,lk’ 6 .
Q.5.(A) Given k=6 x 10 % 5!
* Let initial concentration=a Final concentration (a-x) =(1/10) x a
To determine : t and t
Solve: k= 2.303 log a_ 1 mark
t (a =x)
i) To determine time
6x 10> =2.303 log [a/(1/10 xa)] 2 marks
t
t = 2.303 xlog 10/(6x 10 %) = 3. 84 seconds
ii) tin =0.693 /’k 1 mark

=0.693/(6x 10 %) = 1.15 seconds 1 mark
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