CHEMISTRY
FORM 4
OPENER TERM 3 2025
MARKING SCHEME

INSTRUCTIONS: Answer all the Questions

TIME: 1 HR 15 MIN
1.

Element Y has atomic number 17 while X has 12.

(i) Write electronic arrangement of X and Y.

X =% =\ Yo

Y & .
ol & \/ Ve
(ii) Name the type of bond and structure formed when X and Y reacts.  (2mks)
Eord ! IOF'HC o

|
Skrloe loric <trictie / Vo
(iii)_Draw a dot(e) and cross ()%‘f(ilagr i b\oféfé/

am of the compound formed in (jj

I — 3 -,z-t
| s O

2. The table below indicates the PH value of solutions labelled M,L.N,P and Z.

(Imk)

—_—

PH 4 14

1 10 7
solution M L

N P Z ™

(i) Which solution has the highest concentration 'of hydrogen ions? (1mk)

\9/ ccause & IS a < trong qcrnds
e ce e lofllses Copf ketely Lo

' \

Hreee o™ kydragen o0 Yo
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L}

- | . . ‘
aw oo \50111ﬁ0n can be used as an anti-acid? € . .. reason for your answer. \/
ﬂ becaguse +hey z{facu ey Neukra S

. S+ < N ikthouke USIg o raster<
3. In which homologougﬂseﬁei ’32) thf‘folloffving compounds belong? i‘”\i 4 ‘?{1 ~H

(1) CH; CH CH, H LiKeles \/ I/ (2 marks)

(if) CH3 CH, CH, OH

(FLkanets \/‘

4. The structures shown below represent two cleansing agent A and B.

o0 Na* - nat
R—cooNa*  R—<__ C-050; Na

b

A B

(a) Name the type of cleansing agent A. | (1mk)
Sodqr  detelgernt

(b) Which of the two cleansing agents is more suitable for washing in water containing

calcium ¢ ori?e? Give a reason. \/ (1 marks)
/2 2z .
E belaise the Soar Lathel <easiiy
| Wign  PHardueare

5. The apparatus below were used to separate a mixture of liquid A and B.

%,

State two properties of liquids that make it possible to separate using su 1
apparatus. | TI-:WL’/ e as/Ul"of Mus+t be MIS“DL(‘F/mark)
- =Tre Sensivy 04} e L a/uic{%
6.a) What property of concentrated sulphuric(VI) acid is illustrated by its action on:

(i) Sugar Y, mk)

(
(Nehddrating Frererey /‘/z/

(ii) Copper metal (Y2 mk)
OXidising Frererey \/\/,_\/
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b) Write the equat® . . the reaction of concentrated sulphuri. " yith cop

r metal.

U+ HasDy —— US04+ HY Vo amd
7. Ammonia {sﬂanufactumd in [ﬁ‘lg‘{}labcr process according t@tﬁc{:)cquation:—f‘

N?-(s) + 3H 2(g)

(a) How would the following affect the yield of ammonia.

\/

(i) High pressure.
e AL Faveu” forward

(1mk)

e dotlorl s ince

s 2 s LE—ULES
= (s NloleEo \/| (1mk)

(ii) High temperature.

—

he cauifibiom Wikl gshr-’r—l: to khe L=
=

l=ecause e redgckiofl s PCDWMLI'('%.
(b) Name the catalyst used. {Vzl—_pﬂ{c:t-{ufd@ reackior] —f.::wuuf l) |

Ca cacamse |

8. X grams of anhydrous sodium carbonate was dissolved in water to make a 250cm’ solution.

25em? of the solution neutralized 20cm’ of 0.25M nitric acid. Determine the value of X.

| M A0 HeH M0z — Mg M Qe + LM+ H(ZD
a2/

D.00ZSK
2.1
z=s

= G&l €) S
of HIHOs |- ommorgefs|panes AT 2o
NolLes Lo | o0 . D‘W\ - .o-0 0-5" /‘ @MD
O zocrT | = 0.DOENIOLES =~ = Df'
9. Study the table below and answer the questions that follow. = D-o0IZSNPLES I")Glz(;@_g
Bond type Bond energy KJmol™ e \31::}0
c-C 346 D: OZSMPLEY
e \o bg|mel
= 610 — = bsg@amns
C-H 413 \
C-DBr 280
Br—Br 193
a. Calculate the heat change for the reaction; Cen f _{L
&gyl yeat ©
C2H4 + BI'2 P— CzH4BI2 goﬂﬂ?‘ —f’Dﬁ\/}ﬂ{‘JDﬂ (31’[11(5) :’-'f'cchcn
. ) >
Lon reakinlg erle@y -<Z- IC" = =
Lo Br-80 \ L | ) zysst-
T - Yy )43 et(Eor2) | =584
(i)t io 195 eyss | IS HAZIHCE 4
b. Name the type of reaction that occurred in (a) above. (Imk) = ~ lesi9 E
o

3|Page Ewothem< reactior] (
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10. The Solvay process is used to manufacture Sodium Carbonate.

c. Name two raw matgrials for the prgeess. ' (1mk)
I Coke e /g‘fzj—? gﬂﬂﬂ‘/éqc%cb Ay
= u’m&S‘bDﬂ‘iLéﬂ Qi?) ‘§l Ao M _B‘JJO'
0

d. How is Sodium Carbohate obtained from Sodium Hydrogen Carbonate?

- Threugh  thervma dw?ff‘a”qlmk) D]L

e

Mg H=Dz eak
| GHC O —5 Meaaz<Qs § Q.+ HD
e. Name two main subs ce; that are recycled. ~ (1mk)
' ArM™M o] g = e =¥al®
2 oo (W) o% v ﬂﬂwo N K

11. Starting with copper turning. deseribe how a solid sample of Copper (II) Carbonate can be

prepared. . (3mks) -
Hedgt Comrer iming e 1 <Zorrer (1) oMl He
Add Nt ) acid Forrer ) oride  ard
Sk 4o e Al soLuE ol Aol ALy oo gk
<okior]l Lo a <Salutior) o+ . Fer (W HKagke. A
£ Leel e «soliHer) o obtdin <or l(n) carlboragkte a5

12.The following diagrams shows the structure of two allotropes of carbon. Study them andthe @skl

answer the questions that follow. e ary
MHa Oz a<
A B e ‘ﬁ Lrake
1
|
'

(a) Name the allotropes. (1 mark)
Yo
A QOiarae (}4/ |
B & rgrhiee
(b) Give one use of A. (%2 mark)

I Used hr Mc:rm‘w s Any o
z Used 1N mMaring L =ie | il

4|Papce
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(c) C il allotrope conducts electricity? Expla:... (1'% mks)

" i ”
g @3:210-56 < U<es ree VaglkerichH 5%
bording merlce o al,ac:mr‘i s Lﬁ'f’b

13. Explam what happens when b'lue lxtmﬁaper 1S dlppeas-n

hydrogen chloride is bubbled. | hee u\f {9
<ince huydmgen chleids
NAl= Lilmenzaerc
. (a) State Graham’s gas law of diffusion. 14, —<Hd€T K
g‘l‘f" <ior1 21 Al ga< 1S |Welsaell) repersiongl o
e _sadle oot |1 Jer ksl Nhen Fressure and
(b) Two contamers one with Nitrogen (IV) oxide and other with bromine simultaneouslytem /4

develop leaks, after 30 seconds, the smell of Nitrogen (VI) oxide is detected. How muchta/(& A=

ethylbenzene in which

m:g’ < M gngd2mk fs?

ES Mok (erll=&

longer will it take before bromine is detected. (N = 14, O = 16, Br = 80) (2mks)Kef =
0= — ~=o
o =
NINTH 02 =
V12
MU — 2s-gs,2E
14. Study the diagram below and answer the questions given below. ) 7
wereog

Oxygen —»—)

Hot Catalyst

{ j——— Conc. Ammonia

(a) The reaction between ammonia and oxygen in the presence of the catalyst continues

without further heating. Explain. ) ' (1mk)
g@CaMSS Hhe reaciivm ) S okhermi<
Fence +Hhe hege Predy Mq;ﬂ—tquﬂs@kmt/uﬂﬂg~
(b) Name catalyst X. (1mk)
[~ Latrrur ICOPFG\F/‘
(c) Write an equation for the reaction which takes place in the flask. (1mk)

H'TE—]’SDZ,"_}‘JIF"D\% |
sipaze (9 ©) ) =) new o1

-ZHO -+ Oz/ —’9‘81\-{0_2_,\/ ‘r(\\/

@ &
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15. The table below shows tne tests carried out a sample of water and the results obtained.

Sample | Tests Observation
A Addition of sodium hydroxide solution White precipitate which
dropwise until in excess dissolves in excess to form

colourless solution

B Addition of excess aqueous ammonia White precipitate

C Addition of dilute nitric (V) acid followed | White precipitate

by barium chloride

a) Identify the anion present in the water. (1mk)
sof L mal
b) Write the i 1omc equatlon for the reaction in C. (1mk)

P ol \s’Oq — gqsoM\m —

c) erte(thew()ormula for tﬁ-ne omplex ion in A.
[ﬂb(DHSM?ﬂ DH L;j/{?b DH\ ﬁ(_\y
16. One of the four types of oxides is amphoteric oxide. \r*f\\w
(a) What is an amphoteric oxide? LS grl_© Y lo{c., ""ld’klmk)
(eact WHN kokh geid and qSeS\M\L
(b)  Write the formulae of any.two amphoteric oxides. (1mk)
Az Q. ~= TED S [y
=D ANY
= W

17. Two half cells were connected as shown to form a voltaic cell. The reduction potentials
are given.

v
Iron — lead
| [—— salt
=== - bridee
onIl—[—" |- —
nitrate & “-T7-= 7 T-— LeadTr
nitrate
Ph , (ag) +2¢ ——— Pbyy E®=-0.13V
Fe¥ ag +2¢ —— Feyy) E®=-0.44V

6|Page
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- a) ""Calculate the e.m_
o eegfofthecell. . P:_D,lg\/_f,u,qq\,ilmk)
- E@Hrs '3-1,-\*4//\: to=sI
- oV (-0 “

b) Sodium chloride is used as the salt bridge. State the two functions of the salt bridge.
I CorPAlete the clircuit by Mgkring o 7 d2ks)

bLetudeerl the +wWwo solukioris i
= MdadiNtanN baglLance of charges m\?éébmwﬁcs
(1mk)

b) Show the direction of the electron flow in the external circuit.

\/lm!/ i ehe Jiagrar
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