1. Below is part of the periodic table. The letters are not the actual symbols of
the elements. Study it and answer the questions that follow.
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i1i. Select the element that is the strongest red 1nM ent. Explain. (2mk)
Mus.. eas ((7

............................................................................................................

b. Study the table below and answer the questions that follow.

SUBSTANCE | M.P(K) B.P(K) ELECTRICAL
CONDUCTIVITY
SOLID MOLTEN

J 365 463 NIL NIL

K 1323 2773 GOOD GOOD

L 1046 1680 NIL GOOD

M 2156 2776 NIL NIL

. Which of the substances J, K, L and M represent the following;

.............................................................

.........................................................................
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. In terms of structure and bonding, explain why silicon (IV) Chloride (SiCly) is

a liquid at room temperature while %gnesi gCly) is a solid.
Y (2mks) .

glcl.,r Corvoin 61&({99&%o \ae ghuchave, ot

...............................................................

. The diagram below represents a charcoal burner. Study it and answer the

questions that follow.

Flame EiEER f{%kegionl

Charcoel Cé ram Region I
Q0

Ash

Region ITT

Air -

-
e

. Write equations for the reactions taking place at ;
syokS

(3mks) ;

. State the color of the flame.

(1m) 1M_€,_ / T/\

. The ash that collects in the lower compartment was dissolved in water and

filtered.
1. Suggest the PH of the solution. A
(1mk) =

. Carbon (II) oxide can be prepared in the laboratory by a process represented

below.

ConH2S04
(COOH) 2 » COz2 g+ CO@ + H20 o
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oXalle ac4 - ‘
ii. How would you remove carbon (IV) oxide from carbon (II) oxide? \/{/

mk
q%e )/”Vle, QASE2 U4 YL YT, ’]MWSLL@LL‘ KO H or NaOH

....................................................................................................

1. What role does concentrate Sulpi?VI) acid play in the reaction.
gbr;l(iuﬁ C/\@Lﬂr\f} C:Lg ) Qeyn{)\fef; G’/LE)VLQII:B ____ wWeLle

3. The diagram below represents a set-up that was to obtain dry nitrogen from

air. Study it and

answer the questions that follow.
Copper metal
Tube P

[ =T
[eacher.co.ke

A
Sodium =]
hydroxide — T —
solution

Solid Q

1. State the observation in fhitn /t;he tube P

(1mk) )% > o
,,,,,,,,,,,, ﬁ- bloew 60\'\0\[ s 1o /f'orrvw,c@_/

.............................................................................................

.........................................................................................................

ii. What is the purpose of NaOH@g)?

umk)TO Aksork.. 002 p \/f/ ..............................

111. Write an equation for the reaction which took pl%ube P

(1mk)
g jems— MV{J
................. 2 CL&I’Y(@L@ZVZCL»O@)

.

iv. Give the name of one impurity in the nitrogen gas obtained.
(1mk)

e Nokle. 9as..

v. Why is liquid nitrogen used for storage of semen for artificial insemination?

hrgene Y

(1mk) \//‘
e Wae.... Q.. Jew. demperaiie. v
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b. The set-up below was used to prepare nitric acid
Glass stopper

ey
R + Potassium Nitrate \[

Nitric (v) acid

| N

i. Give the name of liquid R . / @_ ) (1mk)
..... Concentected Bulphunc. WD Al | Lol

A\ W52, -
11. Write an equz;:ion for the reaction which took place in the gla‘ss/remrt.

(1nil<k)1\IO‘,_,> + Hso _— KHs0o

1. Explain the following

a. Nitric acid is not stored in transparent glass.
(2mks)

Eaﬁlj Obz,cam_"pose,_f, when Qox,}aos:z_ﬁ-l o 1‘9'/'-4’:
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4. The diagram below shows the set-up of the apparatus used by a student to
determine the enthalpy change of combustion of ethanol. The heat produced
by burning fuel warms a known mass of water.

Thermometer

Clamp
Metal calorimeter

Water

Draught shield B
Spirit burner

Liquid fuel

Results

Volume of water in the beaker = 500 cm?
Initial temperature of water= 120C
Final temperature of water = 31.5°C
Mass of ethanol burnt = 1.50g

Density of water = 1 g/cm3

Specific heat capacity = 4.2 Jg'1K"!

(a) Define molar heat of combustion. (1 mark)

..... Enlhalpy. . Chanae . dhadl Scewe. when 41%0@

—

By 8. Adhsimnie. 1a... @M?m[jtqm/t[\/]@x{jq%

(b) (i) Calculate the heat required to raise the temperature of the water from 12°C
to 31.5°C. (2 marks)

M C AT ATz 2\-5 ~12, -~
- a0 v b
19.6%
T &
o0 X 25 x\q6 N
- - — e
= 40,9507 or 4095 k3
= o
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(i1) Find the molar enthalpy of combustmr\l of ethanol. \/1 2 mar]rs)/
(C=12,H=1,0=16) R&ra G Hsou= 4 ¢ ..

Q5 A Y

Msles oY CxHgOH = 15 X#0-95 N2

T4 N o oo 32
= O 0326 nley =15256.) kTmol W
T’k 0-0%20b = %0-015‘16‘ CR. A
{ e, = 4, = - 1,256,1%4-qpTrol"|
(¢) An accurate value for AHc of ethanol is -1368 kdmol'l. State two sources of errors

for the low figure obtained. (2 marks)

..... x. ear losy 4o The  Sowsu- % 2 |- Al umtes| fbr

.....................................................................................................................

(d) Draw an energy level diagram for the \co/swn of ethanol. (3 marks)

‘%\ﬁ 2_60 "r%l«loo)‘/_)/

Y
‘WW’\

(e) Calculate the heating Val/e of ethanol from the above experiment.

(€ = 12.H = 1,0 = 16) (2 marks)
;\—nz_fe ui/ L

—2%. 31kTg™" /«‘/

(f) State one factor that one may consider when choosing kerosene as a fuel in Kisii
town. (1 mark)

X Easy y StoRge w)‘)/w
¥— Cocx %W(WQ )
X QQ.&C, %’C@ML%SA—\-{,\ rle - ngfa/g\ 7|Page
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5. a) Sulphur is extracted from underground deposits by a process in which
three concentric pipes are sunk down to the deposits as shown below

|

1.  Give the name of the process mentioned abov/ },lmark)
.................... YASC VO ess M. A

11.  State two physical properties of that makes it to be extracted by (gklis
method (2marks).

— lesse Oernser \n \Wateo (9

1. Whyis it;,/necessary to use superheated water in this process\(1mark)

.............. |©Mf>/l/tw6u[f>lxwf L A—

............................................................................................................

iv.  During Frasch process molten sulphur flows out through the middle pipe but
not through the outer pipe. Give a reason ( 1mark)

T-lf?d*wﬁbm

. _ .00 dhe nnadetle:
su\ﬁl/w\/' Q/;jwnof)—' go\\d\‘b (‘gm& Ve b ane l%\‘et?
iﬁﬁp a~a Wwd‘ vﬁlﬁn’\ﬁ‘th_cgu*u*me; wxﬁZizgl
WZWalh  Aeperarure |
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b. The diagram below shows part of the processes in the manufacture of sulphuric
(VD) acid. Study and answer the questions that follow.

Concentrated Sulphuric (VI) aéid.
&

Air
Sulphur (I i

l Sulphur (IV) oxide

+air
. Sulphur (V1) oxide
-------------- HEAT . e
CATALYTIC EXCHANGER ‘l, ngg:en:a
CHAMBER B ]

ABSORPTION
TOWER

(1mk) e

................... .E%}pft C%Lﬁyb(;;“‘J? SS(DZjE__”“_.nff:“””"””"““m

1i. What is t arole of conq/ltrated sulphuqﬂ’\%md in chamber A.(1 mark) gases -

................. lf? % nj.g& Mquwp@

iii. Name twogatalyst that can be used i fgatﬁiytm chamber B. (2 marks) Yoo s
SPotinamn, e B Pliyest s

1.  Write an equation for the formation of Sulphur (IV)‘O/xiie from Sulphur.
|

s

iv.  Give two reasons why during the manufacture of sulphuric (VI) acid,
Sulphur (VI) Oxide, is dissolved in concentrated Sulphuric (VI ) acid instead

of dissolving in water (2 marks)

rmmh&r’ ..... Cqs n.dens.e. o by (

c. Explain one way in whlch Sulphur (IV) oxide is a pollutant. }1 i /}
(Imark)

........... 2. Sszolves  n... moyeRa SV Al S 30, wWhie)
s o OB oo condott b SN 1, . WL .4 g 5
\ M@?@Ldtﬁe—a& : ..10.3 ......... Xyaen. . alr. . ounel

Comies Qown as A e
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d. What observation will be made when a few drops of concentrated sulphuric (VI)
acid are added to crystals of sugar? Explain your answer. / 'X/

LA Sugar dums 1o black
because.  Suacy s vecdace Ao
6. (a) Define solubility.
ark) .
S ‘ﬁq 12, \8.. e LA v, W\ASS
Neauareed 4o Sahuate |leeq. It dhe. S

(b) The table below shows solubility of two salts X and Y at varying temperatures.

Temperature 10 20 30 40 50 60 70 80 90
(°C)

Solubility of Y179 o | 66.0 |63.0 | 60.0 |59.0 |56.5 545 |53 |51
(g/100g water)

Solubility of X 1 19 o | 180 | 24.0 [31.0 [38.0 [48.0 |51.0 |74.0 |88.0
(g/100g water)

(1) Draw the graph of solubility against temperature. (3 marks)
10| Page
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(i1) At what temperature is the solubility of both X and Y the a?.e

.............................................

(1 mark)

\ncxmse,—m*‘cerﬂﬁarawﬁef .............................
(iv) What is the mass of Y that would dissolve ryﬁg of water at 480C? (1 mark)
L
2 e 9 ﬂ‘qo 1 | Page
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(v) Determine the solubility of sa\t X at 550C? / f/ (2 marks)
......................... 2.1 08 looaH,zrD/)
................... er‘?ﬁshwdon&’kef@@-\otvy

(vi)  State oneapplication of solubility. (1 mark)
-2 L CAC W~ W E = ol 20AF = frethmed Crgdia))wme

= Pundicanen St hmon Solt (g ore a%\
Gl

7. Study the flow chart below and answer the questions that follow.a(\Lx" w74

—

|

Ca(OH),

K Step 3 9

1 mole
L + H,O HCL.

Step [ GasJ R

Step 4
1 mole H,

Catalyst H,0O C,Hs | Ni, H, 150°C' CH;CH;

CH3;CH;OH |-
Step5 Step 6

i) Identify reagent Is - ﬁ/(lmk)
.................... Calcwm. .avbade. e,

(/,
ii)  Name the catalyst used in step 5 / L7 (1mk)
....................... Pheaphorse. 0. A%k

iii)  Draw the structural formula of gas J (1mk)

\C"-,":Cl /(/
SO

iv)  What name is given to the process that takes place in step 5
(1mk)
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