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111 x 111=12321
1111 w1111 = 1234321
+ 13111 x 11111 = 123454321
113111 x 111111 = 12345654321

1111111% 1311111 = 1234567654321
1111111 %x 1111111} = 123456787654321
111111111 x 111111111 = 12345678987654321

-

tin e

(MSCE

R .

(St MICHAFLS’ Gt 8" SECONDARY SCHOOL-MANGOCHE),

. “Learnm from yesterday, live for today and hope for tomorrow’

- For more info:

g 1 AR GRS
S - S TR R R SN



https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

5,

Downloaded for

from

- For more info:



https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

oo A S SRR S S S A WA R R B e

,.
'

. Downloaded for

ACKNOWLEDGEMENT

I would like to thank all members of Staff of St Michaels’ Girls Secondary for the

P

encouragement and moral support rendered during the time when this booklet was

wriiten.

! also wish to thank the following for typing this work: Norah Mwase, Wisdom

Mwase and Patrick Nyirenda.

1 would like to thank the following teachers for editing this work:

Kumalo Mtambo (Bsc(Ed)-Mzuni) — Physical Science teacher based at St Mary’s
Girls Secondary School.

Esther Nthumbo (Bse(Ed)-Mzuni) — Physical Science teacher based at St Michaels
Girls Secondary School. ' '

Frank Kazembe (Bsc(Ed)-Mzuni) - Physical Science teacher based at St Michaels’
 Girls Secondary School.

Boldwin Kayira (MA, BSc-Unima) - Physical Science teacher based at St Michaels’
Girls Secondary School.

For more information:

Contact Number:0881786014

E-mail:goomsyy@yahoo.com

from - For more info:


https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

Downloaded for FREE from www.kizitochikuni.com - For more info: contact@kizitochikuni.com


https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

2011 QUESTIONS
What is meant by “free fall” of an object? {i1madk 5)
State two furces that act on an object falling in the air. (Zmarks)

Figure 1 is a velocity-time graph showing a journey ‘made by a cyclist.

30 . \

» A \

Velocity (mfs) /

10 pd

o i 2 3 4 5 6
Time(s)
Figure 1

Caiculate the acceleration from P 1o Q. a - (3marhs)

Give two types of semi conductors. (2marks)

Explain the difference in total resistance between similar resistors connected in series and
4 then in parallel. ' {4marks)
; c. Give any one method of demagnetising a permanent magnet. (1mark)

d. Tigure 2 is a diagram showing an experiment on electromagnetism in which a current

- T carrying wire passes through the centre of a c:m:l1 on which iron fillings were sprinkled.

| , compass—__ | -

ég |___fieid lines shown by
iron fillings

5! card

Straight wire .
Torrent direction
Figure 2
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{i) Draw an arrow in the tompass to show the direction of field line. (1 mark)
(ii) What would happen to the direction of the cornpa-ss needle if the direction of
Current was reversed? (1 mark)
(iif) Give a reason for your answer in 2d (ii.) (1mark)
3. a. )] Define molar volume of a Bas. | (2 marks)

(i) Calculate the number of moles of sulphur dioxide occupying 120 dm? at room
temperature and pressure, (Molar volume a room temperature and pressure is

24 dm?), {3 marks)
b. (i) Define an acid according to Lowry/Bronsted theory. {1} mark) .
(ii) Desc;,ribe how 2 hydronium ion (H30") is formed. (2marks) #
c. Explain why bond breaking is endothermic while bond maling is exothermic. (4 marks)
d. (i) Mention any twe ways of preventing corrosion in metals. (2 marks)
(ii) Calculate the oxidation number of nitrogen (N) in a nitrate ion (NG3) given that
the oxidation number of oxygen (O)is-2. . (3 marks)
4. a. {D) Siate three ways in which atoms attain stability. (3 marks)
’ (i) - Explain how ionic bonding occurs. ' | (3 marks)
b. Table 1 shows atomic nﬁmbers and boiling points of some elements represe:nt;:d by

letters D, Q, T, X and Z,

Table 1 . ’ !
Element Atomic number Boiling point
D 3 1342 -
Q 13 2467 I
T 16 445 £
X 18 -186
- Z 19 760
Q) Identify any two letters that represent elements which belong to period 3 of the ey
periodic table, (2marks) f;?"' o
(i)  Which element is in gaseous state at room temperature (25°C)? (1 mark) .
(i) What type of bonding would exist when element Q reacts with element T. , '
(1 mark) : { | l
) Write down the chemical equation for the reaction that would occur between D }
and T. (1 mark) 1
5. a (i) Give any two properties of polymers. | (2 marks)
(i) Explain how condensation reaction oceurs, : (2 marks)

b. Mention any two properties of alkanols.
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Ethanol (CHaCH,OH) changes to ethanoic acid (CH,COOH) in the presence of
atmospheric oxygen {O1). :

(i) ‘What is the function of atmospheric oxygen in the reaction? (1 mark)}
(i) Write a balanced chemical equation for the reaction (3 marks)

Figure 3 shows structures of some organic compeunds P, Q, R and 5.

C c—C = —(—
A f . ﬁ j (—¢
] .
P Q R 3
Figure 3
® Name the organic compounds labeled Pand Q. - (2 marks)
(i)  Identify the structure which is an isomer of compound Q. (1mark)
(iiiy  QGive a reason for your answer in 54 (ii). (1 mark)

(iv)  Explain how compound P could be distinguished from compound R using
bromine solution. . (3 marks)

State any two factors that affect gas pressure. ) (2 marks) ~ -
Explain why walls of :i""c’i‘.a_mi:arc-built thicker at the bottom. (3 marks)

A rectangular container whose base area is 9 cm’ 1s filled with 27 g of water. Calculate
the pressure exerted at the bottom of the container in N/erm?. (Acceleration due to gravity,
g =10 m/s/s.) _ : " {4 rharks)

State the difference between a transverse and longitudinal wave. (2 marks)

Explain how the focal length of a convex lens can be- determined using a distant object.

—(3 marks)
State Any two differences between a “camera” and a “human eye’’. {2 marks)
) Define “nuclear fission”. (1 mark)

(i) Write down two symbols representing isotopes of hydrogen. (2 marks)

e. Explain why a charged leaf electroscope is not suitable for detecting beta
radiation. ' (2 marks)

Thorium ( %% Th) decays by alpha emission to radium (*23Ra).
() - What do the numbers 228 and 83 represent in **iRa. " (2 marks)

(i)  Write the nuclear equation for the decay of thorium ( B2oTh). (3 marks)

MW ASE PRODUCTION (2011) - Page 3
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With the aid of tabeled diagrams, explain the difference between waves passing through
narrow and wide gaps. ‘ (6 marks)

T

SOLUTIONS TO 2011 QUESTIONS
Falling of an object with gravity only and with uni form acceleration,
Weight, fluid friction (air resistance)
a=(v—u)/¢

- L)
(30 ;})m/s
5

10m/s?
Intrinsic (pure) and Extrinsic (impure) semiconductors -

The total resistance between Similar resistors that are connected in series ig always
greater since the length is increased Compared 1o the tota] resistance in paralle] cireuit
which is low since thickness is increased,

Heating or hammering or dropping repeated]y.
)] draw an élmw in clockwise direction in the compass,
{ii) The direction of €ompass needle would alsg reverse,

(i} Thisis due to the reversing of direction of field lines since current direction wag
. also reversed,

6] Volume of a Eas occupied by one mole of a gas at S.T.p orR.T.P,

volume o f gas (504)

(") Number of mole ofa gas = volume of one male of gas qr r.tp

120dm3
24dm3/ mole

= 5 moles.
)] It is defined as 5 proton donor,

{ii) A hydronium jog is formed when 3 water molecule which acts as Lowry-
Bronsted base accepts a proton donated by an acid,

MWASE PRODUGCT o0 2o11y
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C. Bond breaking involves the taking in of heat from the surrounding to the systemn which is
used to break the bonds hence endothermic while the formation of new bonds involves
the releasing of heat encrgy to the surrounding from the system hence exothermic.

d. 6] Electroplating, oiling {greasing), covering with plastic, painting, galvanizing.
(any two of the above)
(i) Oxidation number of Nitrogen in NOy
N+0 =NOy
N+3(-2)=-1
N-6 =-1
N ==+5
4. fl. 0] losing of outermost electrons
Gaining of elecirons “
Sharing of cutermost electrons.

61} Metals lose valence electrons and become positively charged ions while non-
; metals gain the electrons and become negatively charged jons. So ionic bonding .

occurs due to electrostatic atiraction between the positively and negatively
charged ions. '

b. ()  QTandX
(i) X
(i)  Electrovalent (Tonic) bonding

@) 2D+T ——— DT

5 a (i) poor conductor of electricity and heat
Do not corrode
Do not react with acids
(any two of these)
; (i) it oc‘cuxs when two different monorners react and form a long chain polymer and

a small molecule usuaily water is lost in the process.
b. React with sodium metal to produce hydrogen gas
Resact with oxygen

Solubie in water

React with carboxylic acids to form ester %
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Does not conduct electricity. {any two af these)
) To oxidize an ethanol,
(i)  GH;OH +0, T+ CH;COOH + H,0
(i) P= cyclopentane
Q= but—2-_ene or 2-butene.
(i1) S.
(1) They have the same molecular formula but different structures,

{iv) Compound R decolorizes bromine solution due to the presence of double bond
while compound P does not change the colour of bromine solution.

Temperature and volume

Force exerted
P S
Area

s ation due ¢ i 27 027N
= Mass x acceleration gue 0 gravity =27g xlOm/s/s =9m2 =O.O3N/cm2.

area 1000

Image distance of an eye is fixed while that of 5 camera changes.

Eye normélly opens while a camera is closed except when taking picture, (any two of these)
(i) | Isthe splitting of heavier nucleus of an atom to form light nuclei,

)y 1H2H,3H or H-1, H-2, H-3 (@ny two of these)

Beta radiation Causes little ionisation of ajr henice cannot neutra] ise the leaf electroscope,
(i) 288 = Atomic mass or fmass number or nucleon number.

88 = atomic number or number of protons

(i)  ®,Th " Ra+ e
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! 8. a. An increase in temperature in semiconductors makes the electrons that are in valence
band te jump into the conducting band through the forbidden gap hence the number of
~ electrons in the conducting band increases which reduces the electrical resistance.

] obstacle 1 obstacle

b. : it
:> narrow gap L ] ] wide gap

Waves which are passing through a narrow gap are mare curved(diffracted) than the
waves passing through wider which are less curved(diffracted). At the same time the
wavelength for waves passing through narrow gap is reduced while for wider gap is not

v

affected. : -
2010 QUESTIONS
f 1. a. Q) Why are liquids used in hydraulic machines? ’ (3 mar
“ (i) Give any two examples of ﬁydraulic machines. (3 marks
b. (i) Define ‘absolute zero’. (1 marks}
(ii) A gas ocoupies a volume of 200cm’ at 273K Calculate the temperature of the gas;
if its volume increases to 300cm? at constant pressure, (3 marks) 7
c. (i) State any three properties of metals. (3 marks)
fii) Explain why potassium is more reactive than sodmm {2marks)
d. Figore 1 is a diagram of nuclei of c-i:iements R and Q.
R Q
; Fi;gure 1
0] Write down the electronic éonﬁgurations ofelements R and Q. (2marks)

(iH To which period and group of the pcr:odtc table does element R belong?
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(ii1) Draw a dot and crogs diagram of the eompound that would be produced when R
reacts with Q.

State any two uses of sulphates.

(2marks)

State any two advantages of electroplating a metaf. (2 marks)
Below is part of;;:[ispiacement series of metais,

Calcium (Ca)

Magnesium (Mg)

Zinc (Zn) Increasing reactivity

Iron (Fe) ’

Copper (Cu)
Q)] which metal would displace all other metals from their solutions? . (2 marks)
(ii) Give a reason for the answer in 2.b. i), {(Imark)

(iii)  What would happen if a piece of magnesium metal was placed in copper sulphate

Water reacts with the carbonatt: ion according to the following chemica] equation;

HZO (’}+ Coz-J(ﬂll),s_ —b oF (rq) "("HCO;— (aq)
Give one conjugate acid-base pair in tie reaction, (Zmarks)
Define “oxidation” in terms of oxygen content in a substance. {1 mark)

The chemical equation below shows displacement reaction between zinc (Zn) and lead

nifrate  (Pb (N Osh).
Zn +Pb (NO;), T Zn(NO;»h +Pb
Name the reducing and oxidizing agents in the reaction. -
Reducing agent: ’ | (1 mark)

Oxidising agent: {1 mark)

MWASE PRODUCTION (2011)

V - For more info:
. Downloaded for from

I

=)

e
T



https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

i Figure 2 is a i
rusting of iron.
iron nail boited water
salty water iran nail
X Y z
Figure 2
{0 Why was anliydrous calcium chioride used in tube Y7 {1 mark)
(i) Why was water in tube 7, boiled? (1 mark)’
(ii)  State any two conditions necessary for rusting of iron. (2 marks)
3. a. () Mention any two examples of scalar quantity, {2 marks)
(i) Describe how veclors are represented on paper, 2 marks)-
b. Figure 3 is a diagram showing a person rowing a beat on a lake,
irection of s
Directt ; peassiel e

movement o e —

» hoal ~ ' ;

. \SC\ i

. /_5 T
EEe
, — e
Figure 3
3. b. {i) Explain how rowing causes the boal to move. (3 marks)
(i1} Which Newton’s law of motion is demonstrated in the diagram? (Imark)
{Zmarks)

e —

. Downloaded for

i) Mention any two forces acting on the boat.
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4, a 0 What are Dolymers?

(1 mark)
(i) Mention any two uses of Polythene. (Zmarks)
(ii)) Give any Properties of Plastics. {(3marks) 5
b, (i) Give three Properties of éaj'boxy!ic acid, (lm&rfcs) ¢
(i) Mention any two natura] Sources of carboxylic acids. (Qmarks)
c (D) Define ¢ "isomers”’, (Qmarks)
| (i}  Draw s&uctural formuiae for the four isomers of butang) (C/H,0H),
(#marks)
(i) Write down the condensed formupg of pentane. (Zmark5)
d. Ethanol (C,1,0H) reaets with ethanaic aciq (CH,Coop) Aecording 1o the foliowirg

chemical €quation.

CH;COOH +Cz HsOH ‘K’. ——— + Hzo

(i) Complete the €quation,

tleRE L,

ey

2 @)
(i) i
(i) g

b, g

g

£
@
(ii) [ for activity to drop from 30 ¢ 15 ;

disintegration per second (2 marks)

C. Name the particleg emitted when radiyem (ss°Ra) decays to radon (s "Ru) (2marks)

& Mention Any twe applianceg that use the principle of electrostatics. - {2 marks)

ey
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Figure 4 is a diagram of electric circuit.

b.
1]
A
N N G S e
N A A A A A =
Figure4 .
{1) Name the part labt-aied X. {1 mark)
(i1) What would happen if the part labeled X is brought close 1o iron fillings?
(1 mark)
(iiy  Give reason for your answer in 6.h. (ii). {2 marks)
(iv) What is the role of the iron bar in the circuit? (1mark)
c.  Define “electrical power”. (1 mark)
d. An electric bulb is marked 240v, 60w. :
(i) What is the meaning of “Z40v and 60W?’ (Z-m
(i) Calculate the heat dissipated by the bulb, in joules, if it operates for 8 minutes.
. (2 marks)
g. A step down transformer has 1200 turns in the primary coil and 50 turns in the seconda
coil. Calcutate the voltage in the secondary coil if the voltage in the primary coil is 240
(3 mark
f. Explain how a transformer works. (4 mark
g State any three differcnces between a real image and virtual image. (3 mark
£ {it) An object 6cm long is placed 30cm in front of a converging lens of focal leng
, 10cm. Use the lens formula to calculate:
(1).  lmage distance {4 mz
(2).  Magnification of the object (2 me
h. () State any two factors which affect frequency of an oscillating pendulum.
{i1) Mention two characteristics of an oscillating system. 2= /
7. a. Explain how an image is formed by a convex lens. {fﬂ; !
oo - R # = }

e I I SO Tl i ST TS PP
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b. W_Eth the aid of a labeled diagram, explain how a silver Spoon could be electroplated

a (i)

(ii)

cathode (I Imarks)y
8. a. Explain how constructive interference oceurs in waves. (Bmarks)
b Explain using kinetic theory of matter, why clothes dry faster on 5 sunny day than on a
cloudy day. (4 marks)
c. Explain why propanoic acid (CZHSCOOH) conducts electricity when dissolved in water
while propanol (&3H;0H) does not. : (2 marks)
d. Explain how polythene is formed. (BmarkS)
e. Describe how expansion and contraction of metals is used in shrink fitting, (3marks)

SOLUTIONS TO 2016 QUESTIONS

Liquid particles are close to each other such thar they cannot be compressed
hence pressure is tranSmitted through the liquid.

Hydraulic brakes/hydrau[icjack or hydraulic press or hydraulic fork 1ift or
hydraulic steering wheels. (any rwo of these)

. The lowest possible temperature at which molecules Cease to move since

substances do not have interna energy.

(i)

(i)

d. (1)

i (”)
(iif)

L

L— . Downloaded f
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V)= 200cm’ T, = 273K,V; = 300cm® T, =}

_VizT: _300x273
Tz——T— T ons - =409.5K

react with halogens, solid st room temperature, high melting and bailing point,
insoluble in water and undergo cortesion.(any three af these)

Potassium has more number of shells compared to sodium as such it can easily

lose its outermost electron since the outermost electron experience less nuclear

R=238,1 or R =3:8:1
Q=2,87 orQ=2:87

Period 3.Group 1

(-] |

11) o Page 12
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e Helium is a group eight element with valence electrons of 2 because has maxinum
number of electrons in the outermost shell.
f_ Sulphates are used for making of: fertilizer

medicine

plaster of Paris

fungicides
pesticides (any oo gf these)
2, a Reduces corrosion, Improves appearance of a melal and worn out meta] surfaces are

given an extra thickness.{ary rwo of these)
b. (D Calcium(Cn)
(i) This is because Ca is above the other elements in the reactivity series/most reactive,

(i) Magnesium metal will displace copper from the copper solution.

c. HCOy /CO™,
H,0/ o
d Oxidation is the gain/increase of OXygen content in a substance,

e Reducing agent: Zinc (Zn)
Oxidising agent:Pb™ or Lead icy,

-

f To absorb moisture
A
(i) To remove dissolved oxygeh*from water/to remove air from water.
(iii) Presence of water and presence of air/ozéygen

3. & (i) Examples of Scalars: mass, distance, speed, density, temperature, tim?, volume, area et
(army two of these)
Fad

(ii) It is represented by straight line with an arrow.

’ b. (1} Rowing a boat pushes water backwards and the water regets by pushing in the opposite
direction or water exerts an equal but an opposite force on the boat.

(if) Newton’s Third Law of motion,
(iii) Weight, upthrust, water resistance, air resistance e.t.c . (any #wo of these)
4, a. (i) Polymers are fong chain molecules or combination of mqnomers, Or polymers are

compounds which are formed when monomers join together
T il ot gt e T . i o W
: Page 13
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(iiy Making of plastic sheets,mes/1, plastic tarrying bags, plastic bottles, plastic Dlates/bottles
Polythene fubes. (any nvp of these)

(i) -Resistance to ajr. Do not react wiip air. Do not bi odegrade. Do not corrode/rust

H C ,
(i) CHs(CHy)ycH, | )
d @ CH3COOCH2CH;,_
(i) Esterification
a. (1) protons and neutrons
(ii) They have unstable nucleus, emit radiations, they decay (transmutaze), detected by
magnetic ﬁéld.(any two of these)
(iif) —Radiotherapy/treating of cancer celis
-Sterilisation of equipment
-Thickness gaupe .
Food preservation _
-Tracem in Agriculture/industries
~Carbon dati ng/Archeology. (any two of these)
b (D

activity

time(days)

MWASE PRODUCTION (2017) | Page 14
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6. a.

b.

. Downloaded for

(1) Time ar 12-4= 8days

An alpha particle,

0 —Photocopier
-Inkjet printer
-Paint Sprayer

-Capacitor

-Flue ash precipitation

-Electrostatig precipitators,

() Itis known as a coil

or sofenoid.

(1i) The iron fillings get attracted,

=28,800)

Vo=, XV, N, =

MWASE PRODUCTION
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1_2 11
v 30 v 1S
v=15cm
@m=v/u
15
=—==0.5
30
k. () length of a pendulum, material (type of string), amplitude change.

{ii) amplitude,frequency,period, equilibriem.(any two of these).
7. a. tight from an object converges after passing through the convex lens and
forms an image at a point of intersection of the rays.

b. The experiment is set as shown on the diagram below:

Materials: cells, ammeter, switch, spoon, copper chloride solution and a container

Procedure: set up the apparatus as shown tn the fig below

-when the switch is closed, current starts flowing in the circuit .The cathode
becomes negativ'ely charged thereby atiracting the positively charged copper
, ions from the solution. This results into gaining of electrons and coating the
cathode (spdon) according to the equation: Cu2* + 2e — Cu
8. a. Constructive interference occurs when a crest/trough of one wave overlaps with a
crest/trough of another wave hence making the amplitude to increase,

b ciothes when heated during the day causes water molecules to gain kinetic energy

thereby moving at higher speed and escaping at a higher rate from the clothes.

_. Downloaded for from : - For more info:
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propanoic acid ionises in water while propanol does not.

double bond of ethene motecules breaks. The molecules formed then combine to

form fong chains

a large metal axle is fitted in to a smait hole on another metal by first dipping the

larger metal (axie) into liquefied gas (e.g. liquid nitrogen) cooled at -196°C in

order to shrink it. Then the axle is fitted into the hole and expands to produce a

tight fit upon regaining its normal temperature.

2009 QUESTIONS

Define “electron configuration™. {(1mark)

Tigure 1 is a graph of atomic radius across the periods against atomic number for some

elements in the periodic table.

AR

el
Zh

I
B
b

fe -

ud
vt s
RS ISR Y vt Showl

e o P

Figure 1
(i) To which group of the periodic (able does element O belong? (Imark)
(it Give a reason for the answer to 1.b.(i) (1mark)
(2marks)

(iii} Why is there a sudden increase in atomic radius from F to Na?

In terns of atormic radius, exptain the difference in reactivity between F and Cl.

(iv)
{v) Give two differences between the type of bonding in Lithium metal (L) and

Chlarine gas (Clg). (2marks)

- I’age 17
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Mention Ny two uses of Sufphyr.

(2marks)

(Zmarks)

i

T e
—————

T

{iv i
) Give the charge on 4 Be ion. Qm&rks}
: (1 mrark)
2. a i
Figure 2 shows part of a ray diagram
Lens

) |
| Figure 2

(i) Com

plete the ray gi
' Y diagram g show the Position of the {
(i1) Caiciiate the magnifi o (3 o

Canuon of the image.
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(2marks)

(Zmarks)

;
-
E

b.

Displacement (cmZ—\ A /\

Figure 3 is a diagram of a wave with frequency of 2Hz.

|V

-8 Distance (cm)
Figure 3
() Name the type of a wave shown in Figure 3. (1 mark)
(iiy  Give any two properties of s wave. (Zmarks) !
(i) ~ What is the wavelength of the wave? . (1 mark)
(tv)  Caleulate the speed of the wave. (2 marks)

c. Figure 4 is a diagram of slide projector.
lamp slhide(olsject) i
, > screen
s =
/ TE@Y p
. \
Concave JUTIT condenser projection
fens
Figare 4
I (1) State the function of each of the foliowing:
' Concave mirror: {mark)
Condenser lens: ) {1 mark)
{ii) Describe the nature of the image formed on the screen {3 marks)
3. 2. Define “radioactivity” (2 marks)
. MW';;E?PRODUCTI T Pa 1
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b. Name three types of radiation, (3 marks)
- } T Mention any twe instruments that are used o detect radiation. (2 marks) -
| ¢l (1) How do the chermical Properties of the 1sotopes of ueaaium ol apg 29 52U
l compare’?
_ (i) Give reason for the answer to 3.d. () {2 marks)
‘ e, Mention any e natua! source of radiation. [t mark)
i f A racho active source has half 1ifs of 30 minutes Calculate the fracrion ef¥ after 2 hours. §
! :
1 ! a What do the tilowing electrical symbols stand for?
. g
] (i) I (Vrnark)
- :
] N
¥ i _
‘5 h. In a circuit a 603 resistor and a 3Q resistor are conpected 111 parallel and an =0 resisior is :
- connected in series with them. ;2
i -? (i} Draw a circuit diagram using the given information. (2 marks) §
) 3 (i) Calculate the total resistance in the circuit. (5 rnarks) §
o : ) . 3
- ¢ Figure Sis & diagram of an electric circuit for a house, ¥
X

N 2507 ‘O\OT
: § @ sz S3

, %]OOW 100w 100W
H oy :

Figure 5

AL

e

He

N

B
| S

_Ti (i) What type of circuit is shown in the diagram? {I mark)

®

? {ii) Give twvo reasons why this type of circuit 1s preferred for wiri nghouse. (2 marks)

(ii)  Explain the tmportance of including the part labeied X in the circuit in Figure 5.
4

(iv) Give any ore appliance where device X 15 used. (I mark)

A=

{2b1£5.,mm.m_,mh

i
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(2 marks) - q
i ZlégzU
(2 marks).
(1 mark)
ter 2 hours.
(Imarl)
i
- l
{ tmart) |
ssistar is /
2 marks) /X
> marks) / J a
b.
c.
d
f ¢
/f .
!
!
I
k)
S) f v
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Brown Green Biack Gotg

o 1| =] i

Tolerance: Goid = 59,

Silver = 199

Q

Figure g
(D What is the resistance of the resistor P? (3marks)
{ii) What is the advantage of using resistor P in 5 circuit than resistor @ (I mark)
State any three uses of ethanoic acid (3 marks)

Why is ethanoic acid regarded as a weal electrolyte? ’ (1 mark)

(i) What is the meaning of (2++) op Fe?* (aq)? (1 mark)
(ii) What is the oxidag on number of sitver before reaction? (1 mark)
(1i) Which has beep reduced? {(1mark)
(iv)  Give reason for the answer jn 5o (iif) (lmark)
(1) Write down the general formula for carboxylic acids. (1 mark)
(ii) What is the formula and name of the smaliest carboxylic acid? (2 marks)
(i) How would the boiling point of butane COmpare with that of 5 carboxylic acid of
similar size? (I mark)
(2 marks) -

(iv) Explain your answer to 5.£(iif)

Ty

o1y
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State any three ways of managing plasiics wasies, T3 macks:)

g
H 3 Define resultant vector. ( Trrsark)
b. Why ts speed a scajar quantity while velocity is a vector quantity? (Zmarks)
C. Two forces of magnitude 240 N and 420 N are being used to pult a hoar at an arxgrle of
60°C to each other Find the resultant foree by using a scale diagram. (Use a scale cf ;
cm to represent 100 N) (Tmarks)
d (i Define gas pressure’ ( Benarh)
(it} trive any three uses of gas nressure. (3 marks)
(ui) Why does gas pressure in a closed cofeainer increase when the lemperature of the
gas 15 increased? (4 marks)
e Table 2 shows results of an experiment that was done to demonstrate a gas law.
Table 2
Pressure (Pa) 0.9 .1 13 15 )
Temperature (*C) 0 iso 100 150
i Plot a graph of pressure against temperature, {6 marks)
(i) Use the graph to find pressure of the gas when temperature was 120°C (1 markc)
7 a Explain any three characteristics of thermaoplastics. (6 marks)
b. Explain any two advantages of recycling organic compounds, {4 marks)
c Expilain why thermosetting can be heated and moulded only once. (5rnarks)
8 L What is an ‘electrolyte’? (2 marks)
b. With the aid of a well labeled diagram, describe an experiment that can be caitied out to
compare the ctectrical conductivity of potassium nitrate Solution and potassium chioride
solution. (I3 marks)
SOLUTIONS TO 2069 QUESTIONS
[ a It is the amangement of electrons in the shells of 2n atorm.
b. (D) It belongs to group 6. ‘
(it) It has six electrons in the outecmost shell.
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(iii) 1t is because F has two shells while Na has thres shells.

(iv)  F is more reactive than Cl because the atomic radius of F is smaller than that of
Cl. This then causes the outermost shell of F to experience more nuclear binding
force attracting additional electron easily.

) Lithium forms metallic bonds while chlorine forms covalent bonds and also

Lithium forms stronger bonds than chlorine.

c. (i) It is used in manufacturing of:
» sulphuric acid’
s p!nstids
» fungicides
e matches
s drugs
e sulphur concrete or added to cement
e vulcanization of rubber
: e fertilizers (arzy two of these)
@)
> solid at room temperature
* > non-metaltic
¥ does not conduct glectricity
» yellow color at room temperature -
» low melting point (any two of these)

d. (i) by gaining three electrons

(it} Tt is easier for N to gain three electrons than losing five electrons

(i) L0
vy 2+
2. a. {i)
J\‘ 5
! 1
. | |
L U I
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(i1} Image height =2 c¢m
Object height =2 cm

magnification = megehelght
gL} - object height

. ZCm
2em
. =1 -
" E : b. 6] Itis a transverse wave
{ii} These are:
» interference
> reflection
> ) refraction
> diffraction (any two of these)
(iii) 2m

(iv) Speed =Af =2x2

=4m/fs

c. '€)) concave mirror: to increase light intensity being directed to the condenser lens
Condenser lens: to concentrate light on the slide

(iD) Real, magnified, inverted.

3 8. A process whereby an unstable atomic nuclei disintegrate resulting into emission of beta,
alpha, and gamma particles.
b, These are: alpha, gamma and beta particles.
c. These are;

>  Geiger-Muller tube

» cloud chamber

> spark counter

> ionization chamber

> gold-leaf electroscope

> photographic film
> bubble chambers (ary fwo of these)

d. () They have similar chemical properties.

(i) Since the number of valence electrons of the isotopes are the same.

LTI M e sy waN R TS

WASE PRODUCTION (2011) T e
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Chemical propertics of elements depend on the valence elecrons
e natural -COSMI rays

“BAMMA rays from the earth
st : 1
f 1°"30min = >

. . 1 oo 1
2 30min = Lopl L
277 T

. . 1 1
3" 30 min = E(}f; =

8
4 30min =161 1
27787 15
|
F i
f
’ 4. a. (1) Capacitor
r
I (11} Rheostat/variable resistor

b ()

1 1 1
} SR =hl et o

efa,

-]
g

Total resistance = 80 + 280
=100
- c. - (1 Paraliel circuit
(i) -Bach component can be controlled independently.
-Adding more bulbs in the circuit does not affect brightness of the bulis.

-If one bulb blows up, the others still function.

{iii)  When too much current flows in the circuit, device X melts thereby stopping the

Flow of current in the house circuit

three pin plug, elecinc kattie, fridge, cooker {uny anc of s

o
ol

(iv)  Tncludes pressin

cmrepya

Page 25
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o=

(0 150 £ 5%

(i) P has 2 greater accuracy

-solvent

-consumed as vinegar

-used in manufacturing of asprin, estecs, synithetic fibre, vanish

-cleaning agents (any three of these)

it tonises partially in water

CH;COOH iy + H:0(1) = CH,00" (ag) + H;O7 (&)

Because ethanol molecules have the OH - group which is also present in water Txolecule,
(1) It means Fe has lost 2 electrons.

{ii) Oxidation number of +1_

() silverion (Ag").

(v} Its oxidation number hﬂs decreased from +1 to zero. Or it has gained an e~fectron,
(i) CGHz, . yCOOQH.

(iH HCOOH (methanoic acid).

{iii) A Carboxylic acid has higher betling point than butane.

(iv) A Carboxylic acid has higher intermolecular forces due to presence of O group
(hydrogen bonding) '

—Recycling
—Encincraﬁng
-land filling

-Reusing

-Degradation

A single vector whose etfort is equal to the sum of two or morce vectors.

Speed is a scalar quantity because has magnitude only while velocity is a vectar quantity
because has both magnitude and direction.

(2011) ‘ Page 26
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Using a scale diagram = 580M

stule.
d. (i) force exerted by a gas per unit area
(i) -airships
- syringes
ctron, ; -bicycle tyres
(i} ~ When the temperature is increased it makes the molecules gain kinetic energy as
a resuit they move fiaster and bombard the walls of the container more often and
harder and this increases pressure.
e i Graph of pressure against temperature
group
t-6
-—/
i, 4
12 |
) — |
Pressure (Pa)) .5
/ iF
o % 7
0-6 }1 i
ity oA ,,ﬂir
|
0-£ ;'
e e |
26 0 20 40 60 L) 160 120 140 160 TrEn
Temperature (°C)
T Y P T e B T T hggtirg e Siee e PoTEOEy m%m“ o By
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(i) [.38 + (.01 Pa
7. a -Hexible therefore do not easily hreak
~streteh under tension because molecules are able to sljde Dver =ach other
—solt hence melt at jow temperature
b. -The recycled materials serve as raw materials for ma King other products hences redyce
expenses,
-Recycling Organic compounds reduce poliution to the enviroament

c. Thermoplastics haye polymer chains which are linked or bonded to each other tesy Live a
Cross-hinked structure and so the chains are held fomly in place as such no softerj ng

takes place on further heating.
s & A substance which conducts electricity when in sofution or motten form.

b. Materials- cells, beaker, wires, ammeter, KNQ,, K] solutions,switch and clecticadies

Set up the apparatys as follows:

—

Ly
h

Pre o
Irl'E
iy

1)

)

2008 QUESTIONS

L a Element X has atomic mass of 39 amu and atomic anumber of 19
() How many protons are in the atom? (lmark)
(it} What would happen if element X was mixed with water? (timark)

- For more info:
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D
g

|

i
t
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(ii)

Give a reason for YOUr answer to .. (ii). {Zmarks)

Magnesium and Chiorine can be represented as “ Mg and L respectively

(1)

{ii)

What are the vaiences of Magnesium and Chlorine?

Magnesium ({mark)
Chlorine (! mark)

What is the molecular formula of the compound as a result of Magnesjum
reacting with Chiorine? {({maris)

£70Up 4 and oxygen in group 6 of the periodic table, {(4marks)
(D) What type of bonding exists in carbon dioxide? {Imark)
(in) Give a reason for Your answer to 1., {ii). (lmark}

Table I shows the mel ting poinis of metals A, B, C and D.

(i)

(i)
(i)

MWASE ProD UCTION (201 1)

from

Which metal wouyid be most suitable for making a filament of 5 bulb? (1 tnark)
Give a reason for the answer to 1.4, (). (Imark)

Sulphuric acid (H;SO4) can be used 85 & dehydrating agent. Name the products in

the dehydration of sucrose (C,H,,0, ). (Zmarks)
Give any four uses of Sulphuric acid. (4marks)
Define focal length of a convey lens. - {2marks)

State any two ways of determini ng focal length of 2 convex lens. (2marks)

Page 29
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(1) An object 10cm high is placed 25 cm from the centre of a convex lens of oy eq)
length of 10 cm. Draw a ray diagram to show the position of the images forgped.

(Scale: | em to represent S cm). (6ma_rk5)

b Figure t is a diagram showing a mass hanging on a spriag. If the mass is pullesd to> point
A and released, it vibrates between point A and C through the rest position, B

SPrING =— —_— .
mass
| I —

—A
Figure 1
(i) Calculate the initial amplitude of the vibration. - {(Zmrrarks)
(it) At which point does the vibrating mass have the highest kinetic energy? (Irerark)

{1ii) Describe how potential energy and kinetic energy change as the mass is vibrating

from A to C. (dm arks)

(v} Give two reasons why a mass would eventually stop vibrating. (2marks)

3. & Define “nuclear fusion”. (Zoxarks)
‘(‘ b. The equation below shows the fussion of 2 heavy hydrogen.

2|H ""ZgH‘P‘ 32Hf.‘. +[gn

(3] Name the products (Zmarks)
(it} Identify the type of radioactive decay. ( Lmarkc)
C. Uranium ™%»U, decays in a series as follows:
Stﬂg& I: BB”U > mgoTh
Stage 2™ Th—» 2, Pa
(1) Which partficle are emitted at sach stage?
Stage 1: - {Imark)
Stage 2: ( tmark)

(ii) Apart from the particles meationed in 3.c. (1), what else is emitted at each stage?

MWASE PRODUCTION (2011) Page 30
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G

nt

|
J
[
'

Muller counter, the in jiigf count rate

$ the count rate is §. Calculate the haif [ife of the source. (6marics)
' lon is | Sg/em® were diluted with distiljeq water by

rasing its volume to 80cm’ Calcuiate the concentration of the new sofution {3rnarks)

E (Ialculate the empirica! formula of an organic compound containing 48.0g of carhon, 12.0g of
hydrogen and 32.0g of oxygen. (RAM of C=12, H={ and O=16). {Tmarks)
4. a Figure 2isad 1agram of a transformer.

100G turps 50 turns
Figure 2
i Name the type of transformer shown i the diagram. (imark)
ii.  Givea reason for the answer to 4.a(i). (Imark)
lil. Calculate the output voltage of the transformer. (3marks)
b.
i Whatare semiconductors? {Tmark)
.. Explain how raising the temperature of semiconductors affects thejr electrical
conductivity. (Zmarks)
¢ Figure 3 is a diagram of 4 transistor, Y i
X
Fignre 3
i Name the parts marked X and v (I mark)
i Give any two uses of transistors {Imark)
ey M n .
Page 31

MWASE PRODUCTION (2012)

- For more info:
. Downloaded for from


https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

() Why “diodes™ are sometimes referred 1o as “rectifiers™? (Emarks)

forward biased. (Bmarks 3

¢ Figured sy diagram showing a charged rod brought close to a metal can on an jngy, Lator

—
Cl;lﬂ"j - :f Ea
Yod S
[ TT— CQ 298
++
-
/ /@kv msulator
Figure ¢

. Complete the diagram by tndicating the induced charges on the can. (2marks)

. Why was the can placed on an insulator? (Zrnarks)
2 Define “isomers”. ‘ {Lrnaric)
b.  Draw structiral formulas for the 2 isomers of butane (CsHyp) - (Zmarks)

. Namethe isomers drawn in 5 b (i) (Zmyarks)

¢ TigureSisa diagram of an experiment set up

plastic bag

conical flask
glucose (C,H, 120%)
Figure 5
. Narme the process that would ocour in the flasic ’ {imark)
. Write down the balanced chemica] equation of the process named i 5.c.(t).

(3marks)
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d.  State any two disadvantages of synthetic polymers {(2marks}

Table 2 shows boiling points and sofubility of some alkanols in watesr

y iS f e,
Table 2 _
tor, } Name rB_Oi'}EgLQOiﬂt ') Solubility h
! Methanol 165 Most soluble )
| Ethanol 73 Soluble o
| Propanol 97 Partially solubfe )
Butanol 117 ' __{ Insoluble ]

|
(1) Explain why the boiling points of alkanols increase from m cthanoi to butanol.
{Imarks)

(1) Explajn'why ethanol is more soluble in water than propano i, (3marks)

Complete the following equation to show the reaction betweer methane and

£ (i)
chlorine.

CH, +C; -—» + (Zmarks)

il.  Name this type of reaction. {1 mark)

{ 1mark)

{ii.  Give any one use of alkanes.

6
2. State any two factors that affect the terminal velocity of a free falling object in air.
b. Figure ¢ is a diagram showing an object falling at terminal velocity. F, and F, are forces
acting on the object.
F,
} *
.' ¥,
o Figure 6
: . Name the forces F, and F,. (Zmarks)
: i What would be the relationship between the magnitude of F, and F, at termipal
, ’ velocity? (1 mark)
c.  State Newton’s second law of motion. (1mark)
i d.  An object of mass 200kg accelerates uniformiy from rest to a velocity of 20m/s in 4
f seconds. Calculata:
; i, Acceleration of the object. ) (Zmarks)
2marks)

i Force required to produce the acceleration in 6. d. (i)

MWASE PRODUCTION (2011)
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P e e .

& Describe an Sxperiment thar can be done o distinguish octane from OC Eepya

(Smarks)
B, What s the differepce between oxid

ation and reduction in terms of e:iec:tron Tansters

([mark)
¢ Explain how each of the follow UE prevents rusting of jron,
i Painting (4marks)
. Galvanizing (Smarks)
8
& EBxplain wh ¥ candie wax melrs when it is heared (Jmar[cs)
b. With the aid of a welf labeled diagram, descripe how a manormere; workss gg measure gas
pressure ([2marks)
SOLUTIONS TO 2008 QUESTIONS
L a. ) io
(i) Element 3 would react wish water.
(i} Element X has one electron in jrg outermost shell, as such cap easily lose it and
feact with water tp Bive an alkaline so] ufion and hydrogen gas '
b. ® Magnesiym =2,while Chiorige = 1
(iD Mgcl,
c. (i)
(iD Covalent bonding
(i) Electrons are shared and this involves nonmetalljc elements.
. d. H B
(I} To resist melting when fed hot, the flament wire needs to have high mekting point
e. ) CHrbon(C) artd water (FL O

(1) - Itisuged 0 — manufacturing of fertilizer.

- car batteries i
- as dchydrating agent
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1 rks)
r?
ark)

i

irks)
rhs)

ris)
% Bas
wrka)

ind

(1)

(i)

(iit)

b (i) tris 10em (fromAtoBorBtoC)

- o manufacture meial sajrs (suiphares)

artificial Mibeys

- steel

- detergenss ang sgap

the ten,

-Using tens formula meth

Iths the distance between the eptical center of the conves

od

-usmg distant object method

-using plane mirror method ( any twe of these)

(1) Atposition B

(iii) At position A lowest kinetic energy and ma

(any two of these)

le ns and the focal point of

Ximum potential energy. Moving from A

{(iv) Becauvse a certain amount of energy is canverted to heat and sound €nergy. Also

a. s the process by which multiple aucle: join together to form

b ()

because of friction with air

Helium and neutron.

(i) Itisan atpha decay.

c. (i)

Stage i an alpha particle

Stage 2: beta particle.

{itj energy

a heavier nycleus

-mh%

e
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d.  Taking the folfowing measures:

sources should only be handled by forceps provided and never touched by Bvand

- Radiation should never be pointed towards a person.
- Food should not be taken where the sources are being used.

- Never smoke near a radioactive source,
- wear rubber gloves, and hands should be washed after the sources have begp put

away safely.

(@ny three of these)

& Number of half ives = n, Initja! count rate, Ay, = |28
Final count rate, A, =8 /
oy
An
128 50
8
I6=2"
24 :__zn
; 4 =p
Halflife = 164 = 4 minutes.

f Calculation ¢, = 15g/cm’
Vv, = 60cm’,
Va = 80em® 7 CixVi=Cyx Vv,

Cz = (15gem™ x 60cm’Y/80cm?

=11.25gem™
g The empirical formnula is C:HgO and is found by using the method shown belo w
Element mass Bumber of moles simplest mole ratio
C 43 48g/12gmol™ = 4mol 4mol/2mol =2
H 12 g/ tgmol™ = [2mel 1Zmol/2mol =6
O £P) 32g/16gmol™ = 2mol 2mof2mol = |

Ratio C: H: 0 =2:6:1 which makes the empirical formufa to be: C;H;O

—
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-used as rubricating oils. (any one of these)

6. a. shape of an object falling and mass of an object.
b. (i)r Fy: upthrust
Fy weight
(i) F, would be equal to F, at terminal velocity.

(in)

Tt states that force acting or an object of constant mass is directly proportional to
the product of its mass and the acceleration.

U = Oms",V = 20ms™,t = 4s,

~U _ {20-0)ms—? K
g =YY o QOO o 5y
t 45

F = ma = 200kg x5ms™ = 1000N

7. a. The following materials would be required: dropping bottles, bromine solution, testtubes,

Octane and Octene in separaté beakers.

Procedure: - using 15 drops of bromine placed in two separate clean testubes.

o each testtube separately add 3 drops of test liquid (octane and Octene).
-observe the results in each testtube and record in the table.

If the liquid decolorizes the bromine solution from brown to colorless, then it
contains & C= C bond and it is an octene.But if the liquid under test does not
change the color of bromine solution then it does not contain C = C bond and it is
an octane. '

b. Oxidation is loss of elecirons while reduction is the gain of electrons.

c. @
(i)

= TWASE PRODUCTION (2011)
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Painting: This prevents direcl contact of air and water with iron or steel.

Galvanising: This involves dipping the Tron metal into molten zinc. When
exposed to air and water, the thin Jayer of the more reactive zine metal coating

the iron object stowly corrodes and loses electrons to the iron, thereby protecting

it. This process continues ever1 when rmuch of the layer of zinc has been
scratched away, so the iron continues 10 be protected. )

When heated the candle wax particles gain kinetic energy, hence they vibrate
more and more. This increased vibration weakens the bonding (IMF) between the

molecules. As such, the molecules move freely from the fixed position and they
slide over each other.
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b. Using manometer to measure £as pressure

gas supply

Each surface of the liquid is acted on equally by atmospheric pressure and the
levels are the same. If one side of the tube is connected to the gas supply, the gas
exerts a pressure on surface A and level B rises until the gas pressure is equal to
the sum of atmospheric pressure and the pressure due to liquid column BC.

The pressure of the liquid column BC therefore equals the amount by which the
EAs pressure exceeds atmospheric pressure. This is equal to 1044 (in Pa) where ’
is the vertical height 6f BC (in m) and d'is the density of the liquid (in kg/m®).

2007 QUESTIONS

1. a. Polymerization of ethene can be represented by the following equation:
oA 1 i
= FG e e EEE

H _ H H
Q)] Name the polymerisation represented by the equation, (1 mark)
, (i) Describe how polymer is formed from ethene molecules. (3 marks)
(i)  Give two examples of artificial polymers. (2 marks)

b.  The following are formulae of Some organic compounds: ’

A. CH;CH,CH,CH,OH
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'B. CH;CH, CH,
C. CH,CH,CH,COOH
. D. CH,CH,CH=CH,

E. CH;CH,CH,CH,

6) Identify one organic compound which is an alkanol. (1 mark)
(i) Which compounds belong to the s;.lme homologous series? (1 mark)
’ (iif)  Explain why a solution of compound C conducts electricity. (Zmarks)
(iv)  Draw a full structure of compound D. (1 mark)
(v) Name the compound D. {(1mark)
C. (i) Give three differences between thermosetting and thermoplastic polymers.

(i) State two ways of disposing off plastics waste to avoid pollution, {2 marks)
{ii)  Give three advantages of plastic materials over metallic materials. (3 marks)

2. a, Give two factors that affect the frequency of a vibrating spring. (Zmarks)

b.  Figure 1is a diagram of a wave,

A
Displacement(cm) 9\5 I 1[2\\5 - »

Time(sec)
Fipnre 1

; 6] Name the part labelled A. (Imark)
(i) Calculate the frequency of the wave, (Zmarks)
(i)  Calculate the velocity of the wave if its wave length is 50 m. (2marks)
c. 1 State any three similarities between a camera and 2 human eye. (3marks)

(i) What is the function of an aperture in a camera? (Imark)
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An object is Placed 15 M away from a convex lens of focal length 10 cm,

(D
€))
(iif)

Ammonia is an Cxample of 5 strong base.

O
(i)
(iif)
0]

(i)
(iii)
(iv)

A 300 mg tablet of a drug completely dissolved.
of the drug is. CoH;0, B

() Calculate the numbey of moles iﬂnfhe-“tgb |

(i)

A current of 24 flows through an.eie;im i itage supply of 240V
Calculaie the: | 1 '
(i) Resistance of the el;ment - _ . (4 marks)
@) Power dissipated by the heater - (2 marks)
() Costof running the heater for 3 hours if the cost of electrica] energy is K5 per
kWh, : (4marks)
(i) Give one advantage of alternate currenf over direct current, (1 mark)
(i)  State any &wo causes of energy loss a transformer. - (2 marks)
(i)  How can each cause of energy loss mentioned in 4.b, (i) be reduced? (2 marks)

from

Using the leng fonnula, calculate the image distance, 4*'17&1-% .:
Calculate the Magnification of the image. (mary]
What s the natyre ofthe image produced? . (miary]

What is 9~ Strong baser . (Imark)
Write a chemical equation to show the ionisation of ammonia in water. (3marks)® )
Identify one conjugate acid- base pair from the equation in 3.a. i) Imark) |

Draw an energy !evel diagram for the 5f9_lgey\gigg_:ggelnical reaction;

NaOH,,, +HCey,, TNACE.,, +HHOY). AH==57 kj Anol (3marks)
Is the reaction in 3, b-m_QBQQ@qmic .;}_ni-;xo.tﬁéljlﬂ‘ic? (Imark) _
Give a reason for the.aqu{er:to":f b.(i (Zmar ks)
What is the meaning of(aq) and (g (2marks)

» and O=]4) (4_mark's)
tre. (%arks)

Calculate the conce!ﬂraﬁoﬁiﬁf
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ark) |
arks)
k) K
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(D)
(i)
(i)
(iv)

@

12v

Figure 2 s diagram of ap electric circpjt

Figure 2
IF S, is closed and 5, is Open, calculate the read|
Ammeter-
Voltmeter

Which two elements ¢ap form positive ions?

Give any three Properties of ejement A

from
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7. a. Draw full structures of ethanol| (C2H;0H) and water (H,0). (2 marks)

b, Explain the difference in boiling points between ethanol and water. (5 marks)
c With the help of a labeled diagram, describe an experiment that can be done to Separate a
mixture of ethano] and water, (8 marks)
8. Describe the following radioactive processes: alpha decay, beta decay and gamma emission. In
the description include atomic numbers, penetrating power, ionizing ability and behavior in
magnetic and electric fields. -
Alpha decay: (5 marks)
Beta decay: (6 marks) ]
Gamma emission: (4 marks) '
SOLUTIONS TO 2007 QUESTIONS
I. a 6} Addition polymerisation.

(i) This is formed when a number of ethene molecules break one of their double

polymer (polythene).

(iii)  These includes:-polythene

A B 5 AN L e b rm bt =

-polyvinylchloride

-polystrene

-perspex

~ttylon

~polytetrafluroethene

- -terylene (any two of these) ,
b. ) A ' : _ ] -

(i) EandB

(i} Because it can lonize in water hence ions are free to move,

e Bt
= S

$ (ivy cecoe=c

{v) but-1-ene

ai. ;
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melt (decompose).
Thermoplastics are flexibie and stretches when ben: while thermosetting are rigid

Thermoplastics can recycled while thermosetting cannot be recycled.

{i1) “recycling
-landfilling
-incineration (any two of tﬁese)
(i) Plastics can be used as electrical or heat insulators than metals
Plastics do not corrode than metajs
‘Plastic can easily be dyed while metals are not easily dyed,
Materials produced from plastics are lighter than those from metals which are
heavier, (any two of these)
These are : mass on end of the spring : i
material of the spring-force constant.
6] crest
(i) 0.5Hz
() V=0="2x50m = 25m/s
(i) camera and an ¢ye both use converging lenses.
‘ both have light sensitive parts. An eye has a retina while a camera has fiim,
both inside surfaces are black
{ii) Tt allows light from an object to enter the camera.
0] 1-1, =+ = Where U=15cm, f= 10cm, V =7
r_r_1
10 15y
%"—- %=% Hence V = 30cm
() Magnification:(M) =¥ = jg;: =2
(i) -real, magnified and inverted

from
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(i)
Gii)

(if)
(i)
(iv)

(i)

(i)

(i)

. Downloaded for from

NaQOH (a

tt 15 a substance that ionises in water to release OH igns
NH,y, + HiOp — NHy" () + OH oy

NH, " NH,

HyOf O

Energy leve diagram for the reaction,

AH = -57kj/mo}

NaCl (a
€55 Of redction
exothermic reaction

Because heat energy; has been released and AH is negative

(2q) means aqueous solution whije (D) means liquid

. massof a substance =mass _ 300mg =
ﬂUl’T_'leF ofmoles (n)= W A 180g/mot (300“000)g

0.3g _ -
180g/mot — 0-00166mol = 0.0017mol.

- number of moles n__ L80167moles
Concentration = 4 om - o ————— = 0.2
volume of salution v 0.01!

R= [E,where V =240v, [=27
R= —25'“—’- = 1200

P=Vl where V = 240v, 1 =2A

P=24va2A=480 Watts

time for running = 3hrs

cost of electrical energy:iK5.00,Power in Kw = 0.48kwW
lotal energy used = 0.48 x 3 = L44kwh

Total cost = [ 44kwh x k5.00/kwh = k7.20

Alternating current can be stepped up or down while divect current cannat be

stepped up or down.
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(i1) -leakage of field lines.
-eddy current.
-resistanice of the windings. (any fwo of these)

(iti) - by winding the primary on top of the secondary and having a ‘closed’ iron core.
- Eddy currents are reduced by making the core from thin soft sheets which are
insulated from each other so that their lotal resistance is high. A core made jn this
way is said to be laminated (layered).

-the coils are made from thick wires and large transformers are oil-cocled to
prevent overheating.

C. {i) the ammeter reading will be 1.2A this is found by:
. total resistance in series = 446 = 100
total voltage in series = 12v

Voltmeter reading = IxR=1.2A x4Q2=4.8Y
(in The voltmeter reading will be lowest {zero).
(iii) It is a short circuit; hence noflittle current is passing through 4Q resistor.

5. a ) ItisF
(ii) Elements C and D.
g (i)  Both they can easily lose their two outermost electrons  that require less energy

than gaining six electrons to become stable.

(iv)y  -Has very low density. '
-gas at room temperature.
-Low melting and boiling points.
-Cannot conduct electricity and heat.
-Chemically inert (any three of these)

b. (i) From point A to B the car is moving with constant acceleration.

From B to C the car is moving with constant deceleration.
From C to D the car is at steady speed.

(ii) Total distance = area under the graph = area of trapezium

(2 x e = (B 240
= 2000m
. %) Completion of horizontal line which is perpendicular to vertical line
A
12N
(i) horizontal component = 5.1cm, using scale: 1cm to 2N
=5.1x 2= 102N
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-~ Pressure in a liquid increases with depth,
- a hiquid find jis own level,
“Pressure at ong Jeye| (depth) acts equally in aj) directions.
“Pressure depends op the density of the liquid. (any rwo of these)
Pressure of water gt the bottom = dgh,where h = 20cm/1 00=0.2m
; d = 1000kg/rm*
8= 10m/s*
P=0.2x 10x 1000 = 20060Pa
The devices include: . hydraulic brakes/hydrautic Jack
- hydraulic press
- hydraulic fork lifis,
- hydraujic Steering wheels, {any Huo of these)

(i) Absolut_e temperature js 5 temperature Mmeasured with respect to absolyte Zero on
the Kelvin scafe.

(i) Degrees Celsius =K ~ 373 ;5= 346 273 = 272,85 °¢:
(N Magnessium(Mg) oo

Aliminium (Ah
(ii) they are higher in the Teactivity serjeg hence more reactive thap zine,

(i) Mgyt 2AENO;,, = Mg(NO,), + 2Ag,
(ii) Reducing agent: Mg
Oxidizing agent: Ag*

J 44
Structure for ethanol- H- ﬁ —‘g‘ O0—#

Structure for water-
oy,

The boiling point of water g higher thap that of ethangj because of the ratio of
OH 8roup. The -QY Broup Is responsibje for hydrogen bonding i both, but jt jg

thermometer
delivery tybe
mixture of ethanol 5
and water

S
collecting bottle %

- For more info:
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Heat the mixture of water and ethanol. Using a thermometer note
the temperature at which the mixture boils. At 78°C the cthanol

wili vaporize and be collected i the collecting bottle. What wil| be
remaining in the boiling tube will be water.,

Beta particle is represented by ‘e (B)-When released, these are of high energy electrons

which are negatively charged and substance reduces its atomic number by one. They have

Gamma particle is represented by symbol v.The gamma rays have no mass and carry no
charge. As such, they are the most penetrating. They can penetrate as far as 30cm thick of

lead. Since have no charge they cannot be deflected within magnetic and electric field,
They cannot ionise air around it. :

2006 QUESTIONS

a Given below are the general formulae some homologous series represented by letters P,
Q,Rand S.
P ,CnHzn .
Q: CiHaus
R C,,H;;,H-IOH
3. G Hy,,. COOH
()  Name the homol ogous series represented by letters Qand S, (2marks)
(i)  Which genetal formulae represent hydrocarbons? {(2marks)
(iii)  Draw the structure of a compound with three carbon atoms in homologous series
P. (2marks)
(iv)  Name the compound drawn in 1.4, (iif). (Lmark)
(v} Explainhowa compound of hormelogous series Q could be distinguished from g
compound of homologous series R. (3marks)
b. (i Write down all structural isomers of pentane. . (3rharks)
(i) Name the isomers in 1.b(1) (3marks)

U
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¢. Ethene (CzH,) reacts with bromine (Bry) in an addition reaction,

®
(i)
(iii)

Draw the structure of the product formed. (1mark)
Name the product formed in Le.(i). (Imark)
Why are addition reactions important in industries? Give two reasons.(2marks)

2. a. Halogens such as bromine (Bry), Chlorine (Cly), and Iodine (Iz) can be prepared by
_ reacting an alkali meta] salt with concentrated suiphuric acid in the presence of 3 catalyst.
Name any sait from which each of the following can be prepared,

() Br, (1mark)
(ii) C| {Imark)
(i) I (1mark)
b. State any two pfop;erties of halogens, . (2marks)
€ Draw an electron shelj diagram for a flucrine atom ("*sF). (2marks)
d, Armrange the €lements ' 1 5, ) .sBr in order of increasing reactivity. (3marks)
e Explain the difference in reactivity of the elements in 2.4, - - {Smarks)
f State any chemical Property of sulphur, (Imark)
g Explainwith the aid of diagrams why rhombic sulphur is more stabls than monoclinic
sulphur, (4marks)
3 a Define nuclear fission. . (2marks)
b. Name two particles found in the nucleus of an atom. {2marks)
c. Two radioactive samples showed the foilowing characteristics.
[ IFFECT ON GOLD LEAF | EFFECT ON CARD
SAMPLF, ELECTROSCOPE BOARD OF SAMPLE
A No effact Sample passes through
s :f B Discharged Sample blocked
() Identify particles emitted by samples A and B. (2marksy
(i) Why__ does the particle emitted by sample B get blocked by the card boar_d?
. (2marks)
MWASE PRODUCTION (2013] L —— Page 52
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e R

d. Figure 1 is a diagram showing radiation passing through an electric field.

pasitive plate

==

radiation Z
>
Y
negative plate
Figure 1
(i) Name the particles taking paths X, Y and Z. {Imarks)

(ii)  Explain why particles Z will deflect towards the positive plate. (3marks)

€. Al atmospheric pressure a mercury barometer reads 0.76 m. if one atmosphere equals to
101000 Pa, calculate the density of mercury, ' {(3marks) .

f. Figure 2 is & diagram showing & hydraulic machine being used to raise a load. A force of
30N is applied on pision A.

SON

pistion B

Piston A (surface area = 100cm?)

{surface area = 20cm?)

liquid
Figure2
(i}  Calculate the pressure piston A on the liquid, (Znarks)
(i)  How much pressure does the liquid exert on piston B? (1mark)
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4. a Figure 3 is a circuit diagram.

Figare 3
(i} Name the components labeled X and Y, (2 marks)
(i) Calculate the total resistance in the circuit. (5 marks)
(iii)  Calculate the current in the 3082 resistor, (2 marks)
(iv)  Work ouEthe voltage across the 100 resistor. (2marks)
b (D) Define kitowatt-hour, (2marks)
(i) The power rating of a television is 150 W. How much power in Kilowatt-hours
will it use if it is on for 10 hours? (3 marks)
(iify  If the cost of power is k5.00 per kilowatt-hour, what will be the cost of the
television in 4.d. (ii) for 10 hours per day for 2 days? (4marks)
3. & (i) Name the ion responsible for the acidic properties of a substance. (i mark)
@)  Why is carbonic ucid a weak acid while hydrochloric acid a strong acid?
2 ] (2marks)
b, Calculate the volume of 0.1 M sodium hydroxide that is needed to neutralize 20cm® of
0.1 M hydrochleric acid. (3marks)
c. Q) What does the symbol ===  meanina chemical equation? (1 mark)

(i)

PTGy

. Downloaded for from
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1‘.
Complete the following chemical equations:

1-HSO4‘(gq) + = H30+(aq) +

(aqy (2marks)

2. H]PO4(aq) + NHJ(') ——p + HzPO;‘"(aq} : (Zmarks)
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d. The following is part of an activity series.

Sodiumn A
Lithium
Magnesium .
Lead increasing reactivity
Hydrogen '
Copper

(i)  State whether (Cu)'v;fiil react with a solution of magnesium sulphate

(MgS0y). (1mark)
(i) Explain the answer to 5.d.(D). - (2 marks)
(iii) ~ Which element is the most electropositive in the reactivity series?(1 mark)
(iv)  Give areason for the answer to 5.d.(iii). (2marks)
€. (i) Write half equations for the reaction between silver nitrate (AgNOQO3) and
sodium (Na). ' (Zmarks)
- (i)  Name the reducing and oxidizing agents in 5.e. (i). (2marks)
6. a Define acceleration. (Imark)

b. The speed of a runner dropped from 80m/s to 60m/s in 4 seconds.

(iy  Calculate the average deceleration of the runner. (dmarks)
(i)  Ifthe runner maintained the deceleration in 6.b.(i), after how long did the
speed reach zero? (2Zmarks)
c. Figure 4 is a diagram showing waves on a IOpE XY.
‘ X 3 Y
‘ 1.8m
1 Figure 4
(i)  Calculate the wavelength. (3marks)
(ify  Iftherope, xyis swung up and down 20 times in 2 seconds, calculate the

y average speed of the wave. (4marks)
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d. Figure 5 is a diagram showing water waves approaching two slits S, and S in an
obstacle.

— S,

L Obstacle

Figure 5

(i)  Complete the diagram to show waves emerging on the other side of the

obstacle. o (3marks) .
(i)  State two properties of wave that are being demonstrated in the comploted '\
diagram. , (2marks)
(fii)  What would happen to the waves emerging on the other side of the
obstacle if the width of S; and S, were increased? (1mark)
7. a Describe how the thickness of a sheet of plastic could be controlled using

radiation during manufacture, (Smarks)

b. Explain, with the help of diagrams, the difference between constructive
interference and destructive interference. - (10marks)

3. a A metal ball is released on the surface of rubricating oil in a tail glass tube. Explain the
change in velocity of the ball as it falls through the oii to the bottom of the tube.(8marks)

b. Derive a formula to show that the pressure of a liquid depends on its density and depth.

{Tmarks)

SOLUTIONS TO 2006 QUESTIONS

I a ()  Q=alkanes 1o
S = carboxylic acids g

) 7 (ii) Pand Q
(iit)
.y
H H .
(iv}  propene
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" (iify  These are:KI or Lil

Downloaded for

(v)  Either by using solubility test. R with smaller number of carbon'atoms dissolves
in water while P does not dissolve ,Or by using sodium meta! which reacts with
R while P does not react with sodium.

()  C-CLCC C-C-C-C C{"C

(ii) n-pertane 2-methylbutane 2, 2-dimethylpropane

L0
§); H"‘E& g— H
T T
(i) 1, 2-dibromoethane.
(i) - used in manufacturing of ethanol for industrial purposes.

used in production of plastic pipes.
also sometimes help in production of alkancs.  (any two of these)

(i) These are ; KBr or NaBr
(it) - These are :LiCl or KCl

~These elements are colovred and darker going down the group

-They exist as diatomic molecules, for example Cl, Br; and I,

-They show a gradual change from a gas (Cl,), through a liquid (Bry), to a solid (I,).
-They farm molecular compounds with other non metallic elements, for example HCI,
-They react with hydrogen to produce hydrogen halides. -~

-They react with metals to produce ionic metal halides,

-Reactivity increases as we move up the group. (any two of these)

Electronic shell for Flourine atom

The order is: I,Br and Cl

Chlorine is the most reactive element of them all, This is because it has the smaliest
atomic radius which makes it easy for the incoming electron to be attracted due to greater
attractive force betwecn the nucleus and the outermost shell. While Iodine is the least
reactive because of weaker attractive force between the nucleus and the outermost shell
since the radius is bigger. This makes it difficult to attract an incoming electron. Finally
Bromine lies between the two elements.
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f.  -Sulphur reacts with oxygen to form sulphur oxide {SO,)

-Sulphur reacts with hydrogen to form hydrogen sulphide(H,S)
-It also reacts with metals te form metal sulphides sgMg+ 8 —»MgS
{any one of these) :

monoclinic sulphur

rhombic sulphur

using the diagrams shown above, rhqmbic sulplwr has molecules that are closely packed
as such they are more stable and difficult to separate while monoclinic sulphur molecules
are spacely packed making it easy to separate ,hence very unstable.

3. a It is the splitting of a heavy nucleus into lighter nuclei and in process releasing energy.
These are: protons and neutrons. -

c. (i) A: gamma rays
B: alpha particles

(i) Because it is more massive and big.
d () X=alpha particle
Y= gamma rays
Z=beta particles

(ii) Since it is negatively charged, unlike charges attract and it.will be attracted
towards the positive plate

* €. density of mercury, d = p/hg

where p=10100Ps, g=10ms? and b~ 0.76m

101000Pa
0.76m x10ms—2

= 13289,5kgm™

f ()  Force (F) = 50N,Area (A) = 20cm?

- Jorce - 50Nn - b
P Area  Z0cm? -Z'SNfcm -
(i  2.5N/em? (pressure on piston A = pressure on piston B because pressure is *
transmitted through the liquid). i
MWASE PRODUCTION (2011) Page 53
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(i) X = battery, Y = fuse -
(ii) Calculating the total resistance: (10 + 20) Q = 3042 (in series)
1 1 1 1 A
Rr= PR + 55 (in paratiel)
=2 =1
Rr=% =13
Ry =150 i
(iii)  Currentin the 30 Q resistor = 0.4A/2(two equal resistors in parallel bave same
values)
=0.2A

(iv)  Voltage across 10 £} resistor = V =IR

=02Ax10Q

=20V
3] 1s the amount of electrical energy used by a 1 kilowatt appliance in 1 hour.
(it) Power = 150 W/1000 = 0.15KW, time = 10hrs

Total energy used = Pt = 0.15KW x 10 hrs = 1.5KWhrs
(ii)  Total time =2 x 10hrs = 20hrs, Power = 0.15KW
Total energy used = Pt=0.15KW x 20hrs = 3.0kwh
Cost of energy = 3.0kwh zX5.00 = K15.00
i -hydrog'en ion.
(if) 1t releases few hydrogen ions when dissolved in water as compared to
hydrochloric acids.
CiVi =GV

V3 CiVi)¥Cz = (20cm’ x 0.1M)/0.1M = 20em’

)
(i)

€y
(i)
(iii)

means reversible reaction.

1LHSOseo+ H0p ==  HiO%g * SO o

2. H3P04(nq)f NHim — NH4+(nq) + HaPOg ag)

Copper will not react with magnesium sulphate solution.

Copper is below magnesium in the reactivity series, hence less reactive.

Sodium (Na)

~ MWASE PRODUCTION (2011)
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Deriving a formula to show that liquid pressure depends on density and depth,
d =§ . where d = density, m = mass and v < volume, therefore

m = dv

F=mg, where F= force, g = acceleration due to gravity

Substituting I = dvg

Butv =hA, where h= hej ght and A = area

Substituting F = dhAg
dhag
A

hence pressure depends on depth and density of the liquid.

But p;éssure P——-; =
Therefore P= dhg .

2005 QUESTIONS

Q) Define the term diffusion. (2marks)
(i) In which state of matter does diffusion oceur more quickty? . (Imark)
(i)  Give a reason for your answer to 1 aii) (2marks)

coflon woal sasked in

concanizated HCY colioa woel sokedin
#onssaitrslod 117K
Figare 1
(i) Which of the two gases is lighter? (Imari)
(ii) Give a reason for your answer to b(j) (2marks)
(i)  When the experiment is done on a sunny day, it takes a shorter time for the
white cloud to form. Give a reason. 4 (2marks)
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¢. The volume of air in a container is 6 m’ and has a pressure of 4 atmospheres (atm) when the
temperature is 27°C. Calculate its pressure when the volume is reduced to 3 m’ and its
temperature raised to 177°C : {(4marks)

d. Figure 2 is a diagram of a compass needle placed under a connecting wire,

S N
Figure 2

{0 Draw arrows on the diagram to show, when the switch is closed, the direction of
movement of:
{1) The compass needle. (Zmarks)
2 The current.

(i) What effect would the following changes have on the movement of the compass
needle? ) -
(1) Reversing the cell (1mark)
(2) Increasing the number of cells (1mark)

e. Mention two devices which use electromagnets. - (2marks)

2. Table 1 shows the arrangement of some elements in the periodic table.

Tablel
H He
Li Be B|C|N|O ¥ Ne
- Na | Mg | Al | Si | P S Cl | Ar
' K Ca '
a. Draw the atomic structure of Cl. (3marks)

b. A certain element could be represented as 2 X;

, , (iy  To which group of the periodic table does element X belong? Give a reason.
. {2marks)
(i)  Identify element X in the periodic table. "~ {lmark)
C.

(i)  Write the chemical formula of the compound formed between Al and O.(1mark)

(i)  What type of bonding exists between Al and O atoms in the compound formed in
. ¢ (1)? Give a reason. (2marks)
d. Define the term aliotropes. (1mark)

e. State two allotropes of sulphur, Zmarks)
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f. Give the halogen used for: -
(i)  Sterilizing drinking water.

{1 marlc}
(i)  Photography {lmark)
Tabie2

ATOMIC NUMBER MELTING POINT BOILING POINTS
ELEMENT () O
Chiorine 17 -161 -35

Bromine 35 -7 59 )

iodine 53 i14 184

(i)  Explain the increase of meiting and boiling points from chlorine to iodine.

(3marks)

(i)  What would happen if a solution of jodine was mixed with an aqueous solution
of potassium bromide? Give a reason.

a. Define acid according to Lowry- Bronsted theory.

b. In a titration,20cm’ of hydrogen chloride solution reacted completely with 25cm’ of 0.2M
sodium hydroxide mixed with phenolphthalein solution.

(i)  Explain the function of phenolphthalein in the titration,

(i)  Which was the standard solution in the titration? Give a reason.

(3marks)

(Imark)

(Zmarks)
(Zmarks)

(i)  Write a balanced equation for the reaction between sodivm hydroxide and
hydrochloric acid.

(Iv)  Calculate the concentration of the acid.

(2marks)
(4marks)

a. Forces of 40N and 50N are acting at right angles. Draw a scale to find the resultant force.
(use a scale Of 1 cm to represent 10N). ‘

b. Figure 3 is a diagram showing of a set up used in an experiment that was carried out to

investigate how a feather and a metal would fall in a vacuum,

Yacuum

—q

Figure 3

———p {0 VACU

—

metal ball

glass tube

(i) Name the resuitant force acting on the ball,
(i)  State the direction of the resultant force indi.
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(iif)  If the feather and the metal ball were allowed to fall at the same time, draw in the
diagram to show the positions of both the feather and the metal ball before they

reach the bottom of the tube. (imark)
(iv)  Explein your answer to 4b (iii) above. (2marks)
C.
(i)  The halflife of a radicactive substance is 3 hours. What mass of the substance
would remain after 12 hours if the initial mass was 20g? (4marks)
i (i)  Why is it important to use l'ﬂlelSDtOpGS with a short half life as tracers in
) agriculture? - (2marks)
: (iii)  Explain why fission is a useful process in industry. (3marks)
d. Figure4 is a diagram showing the nuclei of two atoms.
e.
B
Figure 4 ' -
(i) Explain why these atoms react in the same way. {3marks)
(ii)  What are atoms of this type called? {1mark)
(iif)  To which period of the periodic table would zach belong? (1mrk)
(iv)  Explain the answer to d(fii) - (1mark)
5. a Figure 5 is a diagram showing how ethanol and ethanoic acid are produced.
gas A

water + sugar + yeast | fermentation R

B T T T

+ aqueous process B | pure ethanol | reaction C | ethanoio acid
. e —
! solution
: Figure 5
) 6 Give the names of
' (1) Gas A; (1mark)
(2).Process B; (Imark)
{3} Reaction C; {1mark)
(i) Name the substance that is used in reaction C. (Imark)
(iii) ~ What is the function of the substance in Sa (ii) . (1mark)

MWASE PRODUCTION (2011) : " Page 6t
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b. The following are structures of some orgarnic compounds.

He H 8}
?:‘g}?gn \C A H(iZC///
H—L L - =K - —L-
EEAE N 5 N
A H—(i:—u B
H
H
H ~ /H o ,i‘ !-Ii
f,C\ H—C-C-C-H
0/ H N R A
b E
(i) Name compound A
(ii) Which compound is soluble in water? Give a reason )
(i)  Write letters representing three compounds thal would not react with potassium,
a group | metal element
(iv)  Which one of the compounds A and E would have a lower boiling point? Give a
reasor. _
(v) Compound B is a monomer. Write an equation to show its polymerization.
(vi)  Give the name of the kind of polymerization in5 b(v).
(vit)  Givec ene use of the substance formed in the polymerization of compound B
(viii)  What is the state of D al room temperature?
(ix)  Describe a test that could be donei to distinguish the compounds D and E
(x)  Write the other isomers of substance A
C. Give two advantages of thermoplastics

6. Figure 6 is a diagram showing crests of straight ripples on water surface produced in a ripple

tank by a wave generator.

wave generator
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a.  What kinds of waves are represented by the crests? (Imark)
b.  What is the wavelength of the ripptes if there are 5 complete waves in a distance of 60

cn? oo (2marks)
c. Whatis the frequencyofthe ripples if four crests pass through point A in one second?
(Imark)
d. Calculate the speed of the waves (3marks)
€. What would happen to the wavelength if the waves moved frorm deep water to shallow
water? - (1 mark)
[ Explain answer to 6(e) (5tnarks)
Describe constructive interference in water waves, {(2marks)
h.  What is the difference between longitudinal and transverse waves? (2marks)
i. . What type of waves are radio waves? {1mark)
7 -
; a. Draw a labeled diagram of the apparatus that would be used to electroplate an iron nail
with copper using copper chloride as an electrolyte. © (4marks)
1. b, Explain what happens dur;r_;gzt’hp_nprocess of electro plating of the nail in {a). Support the
& T explanation with relevant chemical equations, : T 5o {1lmarks)
8. .
= 2. 6 KW of power is fed to a transmission cable of resistance 3 ohm. Calculate the power
i wasted in the cable if power is transmitted at 300V
(4marks)
fﬂ! b.  Describe an experiment that could be done to find out if electrical resistance of a wire
i varies directly proportional to its length. . . (1 tmarks)
SOLUTIONS TO 2005 QUESTIONS
i 1 a, (i) movement of particles from a region of high concentration to the region of low
. concentration.
i : (i) gaseous state diffuses faster.
- (iv) due to larger spaces and weak IMF between gas particles , this makes it easier to
_: diffuse faster.
P .
! b. () ammonia gas.
) (ii} it has moved longer distance in the tube than hydrochloric acid particles, hence
Pl ! ammonia is lighter than hydrochloric acid.
' - ' MWASE PRODUCTION (2011) o Page 67
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{iii) During sunny day, the temperature becomes high and this makes ﬂ"l_e particles to
", gain kinetic energy hence move faster making the reaction (cloud formation)
¢ . between the reactants to speed up. SR

e 5;—"& - %ﬁ ;where P, = 4atm,V, = 6m”T, =27 + 273.15 = 300.15K,V, = 3m’,
1 2
Ty =177 +273.15 = 450.15K.P, =7

' p,=l1vy T2 _4atmxem® x 450.15K
2 Ty, 300.15K x 3m3

P,=12 atm

d. (i) | )

I K oA

current direction

il
-

S N
———<>—o—o—_
S

(ii) Lthe direction of the campus needle will also reverse.

2. no effect
e. . The devices includes: electric bell, relay switch, fiood alarms, carbon imicrophone,

circuit breakers and telephone ear piece. (any two of these)

2. a. atomic structure of C2

F b. (i) It belongs fo group 4, because has 4 electrons in the outermost shell.
(ii) Itis Si
c. () ALO;

(i) - Itisan ionic (electrovalent) bond because it involves a metallic element and nop-
metallic element.
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J.
il

,
o ‘*’“:'"-3? ’:, .

A

._‘;)‘::'I"‘L_..m

Allotropes are different structural forms of the same element having the same physical
state.

These are: rhombic and monoclinic sulphur.
(i) sterilizing drinking water — Chlorine
(ify - Photography — lodine

(i) When moving down the group, atomic size increases similarly the atomic charges
increases. An increase in charges increages the intermolecular forces such that it
becomes difficult to separate, making the melting and boiling point to increase.

(i) No reaction would take place, because bromine is more reactive than Iodine, so
bromine cannot be displaced from its solution.

An acid is a proton donor.
o phenolphthalein solution is used as an indicator for an end point of the reaction.
(ii) Sodium hydroxide. Its concentration is inown {0.2M).

(iii) NB.OH(W - HC{(M) r——— NaCl’.(,,q) + HzO([)

c c . . .
(v) —;11 = —iﬁ, where C, = conceatration of an acid, V= volume of an acid,n, =
1 2

number of moles of an acid given by coefficient, Cj = concentration of a base,
V4= volume of a base.

1x 0.2M x 25¢cm®
Ci=————=0.25M
1% 20cm

Seale: 1em to 16N

40N o4

50N

The resultant force = 6.4cm x 10N = 64N

)  Weight
(ii) 1t is downwards
T MWASE PRODUCTION (2011) - © Page 69
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: )
(i11) ey

feather ' @ I: to vacuum pump
L1 E . 1

metal bai|

(vi) Because the acceleration due tg gravity is the same and there is no any resistance
force acting on both objects.

c. (D) Original mass, A,= 20g
Number of half lives = (12/13)=4 i

Final mass after decay = A, =?
A

(i)  Radioisotopes of short half lives are preferred as tracers so as not to cause

hazards if it coillects somewhere.

(i)  Ttis usedto produce heat for the production of electricity. Nuclear power stations
use uranium in fission reactions as a fugl to produce energy. Steam is generated
by the heat released during the fission process, .

d. (i}  This is because they are atoms of*the same element, as such have the same number

of electrons (7) in their outermast shefl which in this case determines their
reactivity, '

(i) Isotopes
(iii) period 3
(iv)  Because they have three shells.

5. a. (i) [. CO,
2. distillation process. | 1

3. it is oxidation process.

(i1 potassium permanganate,
(i) asan oxidizing agent, | .

h. (i It is 2-methylbutane
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(ii) C; because it is a polar molecule. (Presence of —-OH group).
(iif) A,DandE

- (iv)  E,because it has smaller molecular formula.
H ‘H H H

H Cl n Ci

(vi)  Addition polymerisation
{vii)  Making of PVC pipes
(viii)  Gas
(ix)  Using bromine test. Add some few drops of bromine solution ta both E and D.D
will change the colour of bromine while E will not change.
(x) Isomersofa

C-C-C-CC 'c.ch

n-butane 2, 2-dimethylpropane
¢. -Thermoplastics are easily moulded or formed into useful articles.
-they are flexible _
~thermoplastics can be coloured; (any two of these)

6. a, it is a transverse wave

distance = 60 = =3 =

=

c. frequency = number of cycles/unit time= 4—@355 =4Hz

d velacity = fA = 4Hz x 0.12m = 0.48m/s
e. The wavelength decreases when moving from deep to shallow water.

f. Water waves travel more slowly if they enter shallower water. When the waves enter the
shallower water there is no change in their frequency (as this depends only on the
frequency of the source/vibrator), The reduction in speed does however cause a reduction

’ - in wavelength, -

; o Constructive interference occurs when crests of two waves meet each other to form a
f bigger crest or when similar troughs meet to form bigger trough,

h. - longitudinal waves produces rarefactions and compressions while transverse waves
produce trough and crests.
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Anode (copper)

[
-In transverse, the disturbances causing the wave moves perpendicular to the direction of
the wave while in longitudinal waves, the disturbances causing the wave move parallel to
the direction of the wave.
-transverse wave can be transmitted though the vacuum while longitudinal wave that
cannot be transmitted through the vacuum. {any one of these)

- It is a transverse wave, ~

EX]

Cell

— e —a— .

Connecting wire

WA i ot e A

i bl T A e
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“iron nail

- Copper chioride solution

The following materials will be necessary for eiectroplﬁting of an iron nail; cells, cell.

holders, beakers, nail, switch, connecting wires, anode made of copper metal and copper
} chloride solution. :

Set up the apparatus as shown on the diagram above,

The metal to be coated is made to be the cathode .¢.g. nail and the metal to be used in
coating is copper (anode). The electrolyte used is copper chloride.

Wlien the switch is closed, current starts flowing in the circuit . The cathode

: becomes negatively charged thereby attracting the positively charged copper
: ions from the solution. This results into gaining of electrons and coating the
| cathode (nail) according to the equation; Cu?* + 2e — Cup.

At the anode, the chloride ions in solution lose electrons to the anode and are oxidize
according to the equation shown. 3

2Cl 4y ——— Cl, +2e"This will result in chlorine gas coming out of the solution.
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Power wasted in the cable, P = I’R

current passing through the cabie, I = P/v

P=PR=20x20x3
=400 x 3
Power wasted in the cable = 1200w
Effects of length on resistance,
The following materials would be required to carry out an experiment.

nichrome wire of different length (100,80,60,40,20)cm,ammeter,voltmeter, connecting
wires cells, celf holders .1 meter ruler.

Set up a circuit ag shown in the fig below,

cell ’ -

AV,

' voltmeter

Measure the 100em nichrome wire and connect at the gap XY.Close the switch and nete - - -
the ammeter and voltmeter readings. Record the results in the table, '

Repeat the same procedure but now using different length (80cm, 60cm, 40cm and 20cm)
and record the results,

Then calculate the resistance by using the formuila, R = %%.Note the relationship

between the resistance and the length of the conductor.

If the resistance changes when the length changes, then it means the length has an effect
on the resistance.
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