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Answer ALL (04) structured questions. Dxwven yds wHSO® (04) BEn o wuwsiy,

¢« Answer in ONLY one medium. Use ONLY the space provided to do so.
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* Mobile phones and any other electronic equipment [other than a non-programmable
calculator] are prohibited; switch off and leave them out.
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01, (a )erte down the sormula of u) Ammonium N‘.olybda*e {ii) Borax
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{(b) A student carrying out qualitative analysis prepares the sodium carbonate extract and carries
out the tests for anions in the usual manner after adding some dil HCL.

Even though no sulphate ions were present in the sample, a white precipitate was
~ observed. Give a possible reason for this observation.
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(12 marks)

Equal amounts of NH;Cl followed by NH4OH are added in identifying the
cations as their hydroxides in group three funder group separation technique
for cations]. What is the reason for adding NH4CI?
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(ity Reaction between an acidified Ferrous solution and Hydrogen Sulphide was expected
te give a black precipitate of FeS. HoWever, the black pfecipitate was not observed.
Based on a balanced eauation, comment.on this observation. ..
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(ili)  You are provided with an inorganic salt (X) containing the chloride of the following
cations Sr2%, AB*, With the aid of chemical test/s, stale how would you distinguish
between the two cations. - .
wndism S, AP 0@ BecisBd g gmadin (X) el men 920 sow g1m.
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(d} (i) “Chlorine water” test indicated the presence of lodide ions.

Write down the expected observation corresponding to the above statement and the
relevant balanced chemical equation. l
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(i) - In the test for halide ions, you are asked to add dilute Nitric acid, warm and then add S1lver
nitrate. Why do you add Nitric acid? e
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(28 maris)
Write down the expression for solubilily product for calciurn oxalate with the aid of a
balanced chemical equation. .
Suppose the solubility product of calcium oxalate is 2.5 x 10° mol? dm®, determine the
* concentration of calcium fons in a saturated solution.
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(12 marks)

(a) A student wanted to find the concentration of the weak acid A in the laboratory. He
decided to carry out a titration of A with the base B. Before the titration, he prepared a
standard solution of B by weighing the required amount and dissolving it in the required
amount of distilled water. .
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(i) . - State two important properties that B'shodld Rave for the titration to be successtul.
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List down the essential equipment and glassware necessary to prepare the standard

solution of B, :
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He measured ten milliliters of A using a measuring cylinder to a beaker and added two

“drops of phenolphthalein to it. Then he titrated it with the standard solution B. He

noted down the end point when the colour of the solution turned dark pink.
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Identify three errors from the above steps he carried out and state how each error can
be corrected. ‘
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On repeating the tltrdtson five tlmes in the correct way, he obtalned the following
results (in millilitres). ~ . :

© twenty five, twenty five point flve twenty four pomt five; twenty five point two,

twenty four point four,
8 ecds CBHD 88 vixlume 2O BBy vun yBOE e 8. (8.8.)
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(05 marks)

(10 marks)
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45! Why did he repeat the titration five times?
02 6B gmBivmiw 23 On v DdR wed 87

(II)  Tdentify the results he considered out of the five results. Tabulate only the
selected results and calculate the average end point reading.
e®® yAsE o 8x VY enddh onyny PALE wews woxTm. 88 endden
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(IIT) On calculating the concentration of the solution A, it was found to be 0.1500 M.

Calculate the concentration of the prepared solution of B. The stoichiometry of
ABis12. ‘
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To determine the concentration of the ion X*in a solutlon a student carried out an
iodometric titration using the method given helow,

“To a 20.0 mL of solution X*solution, add 10 ml. of the KI solut;on After 10 minutes, titrate
the iiberated iodine with 6.01 M Y>* solution using starch as the indicator.”
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{i) Write the two half cell reactions and hence, the balanced equatioh for the reaction
between Kl and X*. '
Kieso XM gm0 5880 v a60 yBBw vews Bd R sdmdames emOwis.

{10 marks)

(i1} State two important practices that the student should have followed to minimize foss
‘of liberated iodine from the flask. h '
goBst Drgd dendmeds! 80858 08 3 ©R® wews Gunw D8 anedne g

an Do Bodd eemnt (02) wews mdsim.
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(i)  When should the student have added the starch? Why?
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(iv)  The end point obtained for the above titration was 20.00 mL. Calculate the
' concentration of X™ solution. (stoichiometry between I2: Y3*=1:1)
Pum eMBwmrd e o grTneHess 8.8.20.00.60. X'  adaed

worfeens amme moEm. { hH: V= de8BeniBHe 1:11 ) _
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02,  Answer both Parts Aand B. A oo B om0 0end® BEnd; sswsim.

Part A

A student suggested an unknown compound in a jar to be either A or B.
Bunewsn D B ves» enes sectowsl A ewd B 8w vl 90 ewddm nege.

He dissolved the compound in methanol. Using small amounts of this solution the following

three tests were done.
@y O e@nemdd 8 Eumd, 99 b6 erndEdcd swn sdnves v wed @,

(i) Write down the inference for each observation,
Aixfuam dBemnmsl wew Rodme Swrlm,

No. Test Qbservation Inference

1. | Brzin CHaCla was Brown color of Br; solution
~dded. was decolorized. | s
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2. Brady’s reagent Was | An orangecolored

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

added. . precipitate was formed. [ o o
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Fehling’s reagent was | A red-brown precipitate
added and warmed.. | was not forn.ed S , T
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(i)  What would be your observation if you add too much Brz in CHxClz in Test No. 17

(iii)

(iv)

42

i

(vii)

st gom 1 sem O 8ys B /CHCl  §ude vmn med @ cred»
A8fume nd®xt ¢?

Name the chemical present in Brady’ y’s reagent.
T egd gﬂmadm@cﬁ qeé)oeg SesasBm mo@wd’om mg@a» ¢?

Identify the unknown Compound in the jar.
deest g weesdos wern osimy)

Draw the structure of the product formed in Test No.

uBes gom 1 8 wigs dced Oywe ggsim.

- Name an alternative test for Test No. 3 . .
wBxloem gom 3 wgw Dmds b&’%“’a%wﬁ m@ mdx{m.

Name another test to confirm the identity of the unknown compound.
evnesisn weewsdoed epmzmsmé) mwdc BBO wew wE B @825)53" oo 5n®
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(viii) What do you expect to observe in the test you name in vi?
28 9un vi 8 50 we vivmwud dcemedsly D RiKume Ol ¢?

(50 marks)

Part B

A solid contaminated with a small quantity of a yellow colored impurity was purified by
recrystallization using ethanol as a solvent. A small amount of activated charcoal was added
to the solution before heating.

2w s d gosdues 8o Deece? 8y BO. R gu.add § wm noadons, dnewod &0
Dwewnsy owe GHD ghb’c&’eﬁ@zﬁmdeﬁw WO 38, enw ¢l AR g Hwimnd ayd
& {activated charcoal jefSduont dmn mSs @&,

(i) Why cannot you use the Bunsen flame as a source of heat here?
e guwde Deewvst 088 arlusy oume ewiton emwimest g7

(ity ~ What is the purpose of adding activated charcoal?
Huworm gepd pE) dmp BBe® gdg e ndxf ¢?

(i1i) . Give two steps that can be takento miake hot filtration more efficient. |
camu® evd® (hot filtration) D& mberte® B8O B&kw on v Bwdd eemas (02)
wews? mSsis. | - ‘

2. - — U

(iv)  Give a possible reason for no crystal formation even after cooling the solution in an ice

bath, . - _
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“(v) ©  Explain why the following actions are not suitable.
son & ;B Bodsld pege 900 oy e¢sin.

s Pure crystals were washed with a small amount of hot ethanol.
8opdd) HO8m ¢ 48 OmemiE HoJdeweBs! eud®

e Pure crystals were dried in the oven.
wedD 803m wots g™ Bwd®.

(50 marks)

04. {a) At 25°C a student prepared a galvanic cell by placing a cobalt wire in a Co®* (aq) solution

and a nickel wire in a Ni** (aq) solution, and bringing the electrical contact between the two

solutions using a salt bridge. He tried, but failed to measure the emf of this celt using a
potentiometer with the electrical connections as shown in the figure. in this setup, the
galvanometer deflection was in the same direction wherever the pomt C was on the variable
resistor. Then, she made a change in the electrical connections and accurately measured the
emf of the cell to be 0.20 V. During the experiment, the potential difference across the
terminals of the working battery was found to be 1.00 V. [Assume that there were NG faulty
equipment in this experiment.]

25° Cc&é’%ﬁf@@u %898&%&’ Co mcs Co™ (aq) S8 gaé)%cozs) w2 Ni e Ni’ “(aq)

BB goa%wﬁ) B0 OO gd e e S 8{;335? ea@&)zi’&)mé)oa chen eunds athdewsy

@8 ®en G1EDRm ewmdues W g, VB Swed FEedH Fumdnd Bexst

O DmD s EwIBm® BwdBnei gdrdewnst 08 5.00.8 R0 asten ne g do
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DO 310500 &, C 20 cxlenve 8DEs yhesddme(variable resistor) ®» sd8m 808

Do ®Osed gon@ame{deflection) ©® @00 0D, gl vy g Bexsl

OB DmDes! edmid md emdsed 8,00.0 wew 020V e 2‘3686;33 epawﬁ (,rua ®EHI,
- eBuuem aSnd 8, Buomnd 8100ed gy aim gnd 3.90.0. 1.00 \4 @G &asfmc) .
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00402 .

' Working battery

g

) . Saltbridge [

' | Nis) Cols)

=

Varlable resistor -

‘Galvanometer”

©

(i} What chahgé in electricai connections has the student made?

Beys! w®dstOmbded B8ude 82T By mdm ce odmes RO e?

{ii) Giving reasons identify the positive terminat of the cell,
emdsed A age eun ecdut verw vuin.

(iii) Write down the spontaneous cell reaction (of the cell prepared by the student).
Beade D87 witw ¢ endved dDw-ldd emds yABweid Bw gD,
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{iv) What is the emf assigned to the cell reaction you have written in part (iii} above (under
the conditions the student carried out the expﬂnment)
- qun (i) emded § 83 Buwo gl @zs)d’@ g@@maa aec 8.90.8, mnos ¢? (Bybo
uxlsans 89 BHE BRO @donf 2)

(v} - Giving reasons state whether the emf of the cell will be 0.20 V at 40°C.
40°C e emdved 8.00.8 020V Ba vl 8 oufn a¢@x ¢fosin.

(50 marks)

(b} (i} In a Chemistry laboratory, you will be doing laboratory activities which requires the use
of hazardous chemicals. Name three common hazardous warnings.
Sesowm Bewr Dpmmdwn B, B Bg mI® Swawrnmd Burmdm® eMewmBuemd Cugd
w8n SwwRm ¢dn (hazardous chemicals) b R8BSO By 0. ARG cugd wewo
a2, 1088 (hazardous warnings) o 5@ wdzim.

(06 marks)

(i) One of the major guidelines to ensure a safe laboratory environment is proper disposal of
all chemicais. List down three guidelines of disposal of chemicals.
arcafwomnd dmawmawvﬁ P;Beadc.mf qwﬁ A8 wemo Onl zﬁ&S@q"csacazs&’ (gu;dplmes)

Sesacsdlm ¢Dn BO15] @3"*}:}6(.50 @am qr@u wew H¥eda (g mdelmes) oy (03) o
g Daim,

13




_________

(09 marks)

(iii) Explain why “You should never heat a liquid in a closed container”?
D B8O O " cDwsl Dam o mumnesd B S5 evume @8 dei emmssiensy
@8 48 vl8 mordn.

| {06 marks)
- {iv) lIdentify the following hazard warning symbols (1) and (.

LT (I') o (Il} w2 cugd sewr gRpd vWd® seexrts (hazard warning symbols)
wew OBIB,

(D) (06 marks)

(v) () What are the three major types of fire extinguishers used for different types of fires ?
BB8&umnd eEs WO oz BB waws ewig orltn dRemWO edmd (88 Boxm comde)
noval 5® mdsim.
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{b) " Out of the fire eXtinguishers you have mentioned above, name the type of fire
extinguisher which should be equipped in every research laboratory and aimost all
teaching laborateories,

un B8 sewst S ot 8B BO» comds gnlsy, m® Swwendas vbxe moidan
BE ol @ S Bewd cosldn duvrmmdan Be Bdw grn 8B Bdn cumdwme
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{vi} The following diagram shows you a picture of a student working in a Chiemistry lah. State two
laboratory safety rules violated by the student shown in the picture.
Bun Guees! eedmned dwedlim qucoodwasf e vifsamen! 8g mdm 895&5»3 &®8®
Swed gledn 888 Bydae S83 ﬁq q@m (violated) c5aaocw>as>ad egodzs?aazsmfﬁ BAE eemsl Bwo
DI,

~ (10 rnarks)
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