< \o o q‘-.-l'-"'I:IJ"'._ ]
1528/102 i oy
2922/102 e i
ENVIRONMENTAL CHEMISTRY AND M”m = lj'r
APPLIED SCIENCE ; bad
Oct/Nov. 2018 S
Time: 3 hours e MO P

THE KENYA NATIONAL EXAMINATIONS COUNCIL

DIPLOMA IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY
MODULE 1

ENVIRONMENTAL CHEMISTRY ;.-'{NT} APPLIED SCIENCE
K
3 hours

| N

®
W

£
p.
£

3

2054
INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
answer bookler;
nun-programmable scientific calcuwlator
This paper consizis af TWO Sections; A and B.
Ansvwier ALL rhe q::.:.e‘r!.l'-rmd.' i Section A and any THREE guestions from Section B in the answer
bookler provided
Each guestion in Section A carries 4 marks while each questions in Seclion B carries 20 marks.
Maximuim marks for each part of a question are as indicated,
Candidates should answer the questions in English.

This paper consists of 5 printed pages,

Candidates should check the question paper to ascertain that
aull ibe pages ure printed as indicated and that no questions are missing.
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SECTION A (40 marks) " P INDE % }]
Answer ALL the guestions in this section, ey
1. Deerive the S1 unit for K in the equation £;.h"fl‘.'..-‘ll{.n!:u.fl":l',-"z where (), L A .-:-.Ta.nd:-:

represent quantity of heat, time, cross semﬂn area, change in temperature and thickness
respectively. (4 marks)

2 A fish weighing 25 kg swimming at 1.20 m/s suddenly swallows a 3 kg fish that was initially
stationary. Neplecting any drag effect of water, determine the speed of the large fish just aficr
swallowing the smaller one, (4 marks)

3 A tivlon rope used by mountaineers clongates 1.2 m under the weight of a 68.0 kg climber. 1f
the rope is 45.0 m in length and 7.0 mm in diameter, determine its Young modulus,
{4 marks)

4. An incompressible fluid of density 800 kgm™ was pumped through a cylindrical pipe al a rate
of 10 litres per second, 1F the such-un of the FIWH # diameter of 8.0 cm, determine the:

(o). How speed; ‘ i;t‘“’ (2 marks)

- (b}  mass flow rate of the fluid, Q\;“y (2 marks)
S5Y

3. (@)  StateHenry'staw. Q&7 (1 marks)

(b State three causes of deviation from Henry's law. (3 marks)

. 25 em’ dilute sulphuric acid completely neutralizes 16.1 cm’ of a solution containing 1.8 g
sodium carbonate in 250 cm?® of water. Caltulate the molarity of the dilute sulphuric scid.

{f.wi. of sodium carbonme = | 06), : (4 marks)
i fa)  MName iwe sources of encrgy for the earth. (2 marks)
{b}  Deseribe the big band theory of the origin of the solar system. (2 marks)

5. Solve the quadratic equation 7° = r—20=10 by the method of completing the squares.
4 marks)

2528/102

2922102 P
OediMow, 2018




9. Solve the following simultanecus équations.

I=y=T-3r ; *“Hm I.

3 ! -_-;‘I',-' Fid
2y + 8- 6= 3y +5 S e
1l (4 marks)
0. Solve the following equation without using a caleulator or mathematical table. (4 marks)

: _ln 18 X Jog
YEEsE IEEmlE+z

SECTION B (60 marks)
Answer any THREE guestions from this section.

1. {(a} Waterenters a house at speed of 2.0 m@\&ughu pipe with a diameter of 3.0 cm at an
absolute pressure of 6.0x10° pascals: The water then flows through a 1.2 cm diameter

pipe to a second floor bathroom 5.5 wetres above the ground. Determine at the

bathroom pipe the: x;};”’

("’t«%
(M  fHowspeed; 7 (3 marks)
(if)  pressare; A% {2 marks})
(iir)  volumetric flow rate. {2 marks)

() Amnicalp:ndu]mismhﬂmnbnhufmasﬂkgismmchedh:raa.t:iugmﬂcm]nng
and made to revolve in a horizantal circle of radius 50 cm. Determine:

(i) tension of the siring: (3 marks)
(11}  period of motion. (4 marks)
() The resistance of a metal is 2.56 Q at jce point and 2.86 Q steam point. Determine the
temperature when resistance is 2,75 Q (2 marks)
(d)  Determine the magnitude of the resultant force acting on a body as shown in Figure 1,
(4 marks)
1,
20
Gir
0
Figure |
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. (a) The arrangement of two lenses in microscope are such that objective lens and eye
piece lens of focal length 10 cm and 8 em respectively, are placed 66 cm apan.
An object 2 .cm high is placed 12.0 em to the left of objective lens. Determine, for the
image viewed through the eye piece lense:
(i) position from both objective and eye picce lenses, {5 marks)
(1) EIZ0; (4 marks)
(1ii)  pature. {3 marks)
(b)  The temperature of 4.50 litres of ideal pas drops from 373 K 10 275 K. If the volume
remaing constant and the inftial pressure is stmospheric, determine:
(1) the final pressure; {2 marks)
(1) number of moles of gas. {2 marks)
fe)  Calculate the lemperature at which a tungsten filament that has an emissivity of 0,50
and a surface area of 2.5 107 m" will radiste energy at the rate of 25 watts in a Toom.
{2 marks)
(d)  Calculate the force on a conductor nf’l@m 75 cm carrying @ current of 2 Ain a
magnetic ficld of 3 Tesla; = .{:{\ {2 marks)
o
130 (a6} Tablo 1 shows the molar quﬁ}gﬁ\riﬂes of some 1ons at infinite dilution.
oo NN
7 (,/; :
Table 1 o2
len H* Lt Na® Ag” L NO
AEeM i mal™! 550 30 50 62 76 71
B Marne two factors that affect molar conductivity of an fon at infinite dilution.
(2 marks)
(i} If the molar conductivity of sodium ethanoate at infinite dilution is 91 Sm*maol,
caleutate the molar conductivity of ethanoic 2cid at infinite dilution. (6 marks)
(iii}  In aconductometric titration. 10 em” of 0.01 M AENO, solution was added in
5.0 cm’ portions to 30.000 om’ of 0.02 M HCl solution.
(I} Draw a labelled skeich graph of the titration curve, {4 marks)
[} Explain the shape of the curve in {1). e {6 marks)
3 :
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{b)
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The variations in molar conductivity with concentration for agueous solutions of two

monocbasic acide X and Y are as shown in table 2. Explain these variations, (2 marks)
Table 2
Concentration in 1G9 0.5 {0 10
mid/dm” : =
Molar conductivity in - |For X |0.0426 | 0423 00421 (00412 00391
Sm'mol ™ ForY (00400 |00068 |00049 |00016 |0.0005
(i) State the law of mass action, (2 marks)
(i)  State two instances when the law of mass action is not obeyed. (2 marks)

{i) Name four factors that affect the position of equilibrium for & system in a state
of dynamic equilibrium. {4 marks)
{it)  Name two types of chemical nquili@ (2 marks)
\ /’
In an experiment 8. 10 moles uf'h}'dr gﬂs 15 mixed with 2,94 moles of 1odine ot
448 *C in a three litre vessel. AL eq@lilmum 5.64 moles of hydrogen iodine is present

in the reaction vessel, LEqula'tu.lfﬁc value of the equilibrium constant. (10 marks)
"
Q}\l
Determing the turning points of the curve . y=2"~ Te* + 4z 40, (8 marks)

Determine the denivative of y=2¢" — 62"+ 12:~ 7 from the first principles.

{7 marks)
Simplify the equation; -
95 % 47 _ 16xI5 7 i 0 -
B T : g Sy
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