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PSF 2303/PSE 2303 - CHEMISTRY I - 2011/2012-

LEVEL 2- ASSIGNMENT TEST II (NBT)

DURATION : 1 HOUR

DATE : 2012 — 03 — 12(Monday) TIME : 3.00 p.m.- 4.00 p.m.

Answer all the questions
Choose the most correct answer to each question and mark a cross over the answer on the given
answer sheet Any answer with more than one cross will not be counted. Each correct answer will
carry 3 marks. 0.5 marks will be deducted for each incorrect answer. -

Gas constant, (R) = 8314 J K" mol”

Avogadro constant , (L) 6.023%10% mol™!

Plank constant, (h) 6.63 x 10 Js

no

Velocity of light, (c) =3 x 10® ms™

Standard atmospheric pressure,(IT) = 10°Pa

Loge(X) =2 .303 logo(X)
1 atm = 1% 10° Nm?

Part A — Multiple choice Questions (marks 3% 15 = 45 marks)

1. The emf of a simple cell was found to be 1.2V under standard conditions. The following
standard electrode potentials are given. {Please note that the letters are not the usval
symbols for the elements concerned.)

P*/P -1.8V

Q*Q +0.3V

R7R  -0.9V

S*/8 0.3V

What were the two electrodes of the cell? .

(a) Pand Q (b) Pand$ (c) Q and R (d)QandS  (e)Rand§

2. The following standard half cells are connected;

Cd¥(aq)+2e —» Cd(s); E°=-0.40V
Agiag) + ¢  — Ag(s); E° = +0.80V
What is the potential of the cadmium electrode relative to the silver electrode?

(a)-2.00V (b)-1.20V (c) -0.40V (dy+0.40V (e) +1.20V



9. Which of the following trends occur going down the elements in group 27

(a) The solubility of the hydroxides increases

(b) The first ionization energy increases

(c) The solubility of the sulphates increases .

(d) The stability of the carbonates to heat decreases
{e) The ionic radius decreases

10. Which chemical reaction happens to chlorine in the following reaction;
Cly(g) + Ho0(l) —  HCl(ag) + HOCl(aq)
(a) oxidation (b) reduction {c) disproportionation
(d) decomposition (e) hydration

11. Which set of compounds show, in order of increasing boiling temperature
(a) CHa, HF, HCI (b) HF, CH,, HCI {c) HCI, HF, CH,
(d) HF, HCI, CH,4 (e) CHy, HCI, HF :

12, Which compound gives a green colour in a flame test,
(a) Barium carbonate (b} Lithium nitrate (c) Potassium bromide
(d) Sodium chloride (e) Calcium sulphate

13. Going across the periodic table from sodium to aluminium,
(a) the melting temperature increases
(b) the radius of the atom increases
(c) the radius of the metal ion increases
(d) the bonding in the element changes from metallic to covalent
(e) the first ionization energy decreases

14. Which of the following products is not obtained commercially by the electroiysis of
concentrated brine? ‘
(a) chlorine (b) hydrogen {c) oxygen
(d) sodium chlorate  (e) sodium hydroxide '

" 15. Which one of the following properties of Group IV elements increases on descending the
group?

(a) the acidic character of the oxides

(b) the covalent character of the chlorides

(c) the ionization energies of the first two electrons

(d) the melting points of the elements

() the stability of the oxidation state Hi
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Part A — Multiple choice Questions (marks 3% 15 = 45 marks)

1. The emf of a simple cell was found to be 1.2V under standard conditions. The following
standard electrode potentials are given. (Please note that the letters are not the usual
symbols for the elements concerned.)

PP -1.8V

Q¥1Q +0.3V

'R 09V

s*/8 0.3V

What were the two electrodes of the cel]? .

(a) Pand Q (b) Pand S (¢)Qand R (d)Qand S (e)Rand S

2. The following standard half cells are connected;

Cd¥(aq) +2¢ — Cd(s); E° =-0.40V
Agfag) + ¢  — Ag(s); E°=+0.80V
What is the potential of the cadmium electrode relative to the silver electrode?

(2) -2.00V (b) -1.20V (c) -0.40V (d) +0.40V (e) +1.20V




. The standard elelctrode potentials of Ag'(aq)/Ag(s) and Zn**(aq)y/Zn(s) are +0.80V and
-0.76V, respectively. Which of the following conclusions can be drawn from these data?
(a) Silver displaces zinc from a solution containing zinc ions ' '
(b) Silver is an oxidizing agent
(c) Zinc has a greater tendency than sitver to form positively charged ions

(d) Zinc ions can act as a reducing agent.
(e) Silver ions has a greater tendency than zinc ions to form positively charged ions

During an industrial electrolysis to obtain aluminium, both hydrogen fluoride and carbon
monoxide may be evolved as undesirable by-products.
What are the sources of these gases?

Source of hydrogen fluoride Source of carbon monoxide
(a) the bauxite in the elecirolyte the anode
(b) the bauxite in the electrolyte the cathode lining
© the cryolite in the electrolyte the anode
(d) the cryolite in the electrolyte the bauxite in the electrolyte
(e) the cryolite in the electrolyte the cathode lining

. The hydrolysis of RBr {where R = (CH3);C-}by hydroxide ions proceeds in two steps.
RBr — R + Br  slow ’
R*+ OH" — ROH fast

Which one of the following rate equations is consistent with this scheme?
(a) rate = k[RBr}? (b) rate = k[RBrj{OH’] (c) rate = k[RT)[OH]
(d) rate = k[OH'] (e) rate = k[RBr]

. Which one of the following correctly represents the units of the rate constant k for a first
order reaction?

@@s' - (b) mol dm™ s () mol dm™ §
(d) mol™ dm’ s (e) mol™ dm® 5™

. Ifthe rate of decay of a radioactive isotope decreases from 200 counts peer minute to 25
counts per minute after 24 hours, what is its half-life?

(a) 3 hrs (b) 4 hrs (c) 6 hrs (d) 8 hrs . (e) 12 hrs

. The rate equation for a reaction is given by; rate = k[A][B].

If concentration units are mol dm™, what are the possible units of the rate constant, k?
(a) mol dm™ ™ (b) mot" dm® 5! (c) mol” dm® 5™

(d) mol ™' s”! (e) s



9. Which of the following trends occur going down the elements in group 2?

(2) The solubility of the hydroxides increases

(b) The first ionization energy increases

(c) The solubility of the sulphates increases '

(d) The stability of the carbonates to heat decreases
(e) The ionic radius decreases

10. Which chemical reaction happens to chlorine in the following reaction;
Cly{g) + HO(I) — HCl(aq) + HOCl(aq)
(a) oxidation (b) reduction (c) disproportionation
(d) decomposition (e) hydration

11. Which set of compounds show, in order of increasing boiling temperature

(a) CH,, HF, HCI (b) HF, CH,, HCI (c) HCI, HF, CH4
(d) HF, HCI, CHy4 (e) CHy, HCI, HF : '
12. Which compound gives a green colour in a flame test,
(a) Barium carbonate (b) Lithium nitrate (c) Potassium bromide
(d) Sodium chloride (e) Calcium sulphate

13. Going across the periodic table from sodium to aluminium,
(a) the melting temperature increases .-
(b) the radius of the atom increases
(c) the radius of the metal ion increases
(d) the bonding in the element changes from metallic to covalent
(e) the first ionization energy decreases

14, Which of.the following products is not obtained commercially by the electrolysis of
concentrated brine? ‘
(a) chlorine (b) hydrogen (c) oxygen
(d) sodium chlorate  (€) sodium hydroxide '

' 15. Which one of the following properties of Group I'V elements increases on descending the
group? ‘
(a) the acidic character of the oxides
{(b) the covalent character of the chlorides
{c) the ionization energies of the first two electrons
(d) the melting points of the elements i
(e) the stability of the oxidation state Il



Part B Structured questions (55 marks)

1.

The E° values for the following reactions are given below,

Cr(ag) + 22 — * Cr(®) -0.90V
Zn*(aq) +2¢ > Zn(s) .76V
crfag)+e T  Cr*(aq) 041V

(i) Write the equation for the reduction of Cr*" jons to Cr** ions with zinc.
(i) Write down the equation for the reduction of Cr*" jons to chromium metal with zinc.
(iii) Calculate the E°y values for each of the above reactions.

(iv) Which one of the above two reactions is feasible. Give reasons.

2. Consider the following table, which shows data for the reaction between reactants A and B.

Expt. [A] (B] Rate
| /mol dm™ /mot dm™ / mold m s
l 1.0 0.50 0.0020
2 0.50 0.50 0.0010
3 0.50 1.0 0.0040

(i) Define the term order of a reaction.
(ii) Determine giving reasons, the orders of reaction with respect to A and B. Hence write the

rate equation for the reaction.

(iii)Calculate the value for rate constant and give its units.

(iv) Complete the following nuclear reactions.

g sLi+7?7 = JH+ jHe

b BU+x - BiThty o fPatz o HU
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v DT AnswcrGmde—AssignmentTestII
Part A ' | |
e b 3)_-;': 4).:- 5)e  6)a - 7)d b 9)a,d--- I{])_c._-’_
"'11)e lZ)a 13)d e 185)e | e

'.’Parti"B'.":" . _ . T
sy C"EJ' 'f' e = ‘-'-'TH o (ier*t+ZneCr
 Zme Zntti 2 ' . In 2 Intt 4 2a it
2+ e zc:-=++ o Crivt ImeCrd Zn®
(i”) FUF reaction (l) R Fur reaction (il) : i
- E cell m'041'-(97‘5) 035V R E ce =090~ (—976)=-0 I4V_'.”_

(w} Reaction (1) hasa pusztlve E%u value and reactlon (u) has 8 negatwe E%u va!ua. So .
" reaction (1) is feamble o . _ .

2 (1)’I11e sum of tha powers m Wthh the cuncentratlons are rmsed in the rate equatlon OR
-~ Number of species (reactants) involved in the rate determmmg step,
R '(n) Order with respectto A=x ~  Order with respect to B= y
-+ - Rate equation; R = k[A]”[B]" . '
For exptl =3 0.0020 mol dm™ 5 = k[1.0 mol dnt ’]"[0 5 ‘mol dm ]?--—(1)
. For expt 2 =3 0.0010 mol drr* s = k[0.5 mol dr*1[0.5 mol dm*[—(2)
o ForexptB e 0.0040 mol dm™ s = k[0.5 mol dny 3]"[1 0 mol dm’ —0)

- k[iﬂmoldm"s]’m&mel—émﬁ-}ﬂ 00020 mal dm-as**i, -
@ %[0.5 mol mn-a]*W 0.0010 moldm™~?s™1
S W=y =1 PR R
Drderwnth respecttoA—l g ST
' (2) W[&Smm dm*ﬁ]v 0.0010 moldm—35-1
6} k—fe-s-aaal-dm—-}![LUmuldm"i*]s' ~ 0.0020 moldm 251

o @rei=riy=z

Order with respecttoB=2
‘Rate equation; R=k[A][BT . . _
_ - (iliy Substitute in to one of the above expressmns, :
E, g. From expression (3); 0.0040 mol dm* 51 = K[0.5 mol dmy }[1 0 mol cum"’]2

: _ . 0,0040 moldm=E g7
[0 5 mol-dmT%] (1.0 mol? dm"‘]

k = 0.008mal 2 dm® 5=1

S ()a SLi+ - 4 gﬁg o

b, Question was removed,



