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Q.

ANSWERS TO THE SHORT QUESTIONS

CENERAL FEATURES OF BORON FAMILY |

How the elements of group KIE-A show the valency of three?

Ams: The elements of group HI-A have three electrons n the outermost principal

guantum number. One of the electrons is promoted from s-orbital to one of
the p-orbitals and three unpaired electrons make the vaiency three.

Why the heat of sublimation im W-A group elements decrease down the
group?

Ams: It is-dve to the reason that the atoms of elements with greater atomic number

Ans
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are less tightly packed due to their bigger sizes.

) &3
- :r:‘ © . a “-,:} £ i :
B jom does not exist but A1 lon doges. Why? (Wultan 2011, Bahawalpur 2011)
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v The size of B(‘ ion is very small It has high charged density and

immediately forms the covalent bonding due to greater polarizing power,
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jon gives the tonic bonding and its sompounds are dissociated in water
. oy 5
o give A1 jons. :

Woew the nature of the oxides of the group Hi-A change from upper to
the downward direction? (Bahawalpur 2011)

Avis: B,0; is acidic in nature. AL, and Ga,O are amphoteric. pOs and THLO,
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are basic in character, -

BORON AND BORAX

The hydrides of boron have differemt struciures from the hydrides of
other family members. How? : {Multan 2011)
Boron gives polymeric hydrides having bridge structures. Byts and BaHio
have bridgé structures and they are electron deficient molecules. The
hydrides of other family members are not bridged molecules.

(ive the mames and the formulas of ditferent acids of boron, _
(Faisalabad 2010, Bahawalpur 2011, ¥, Abad 2012)

Ans: Boren gives four important acids. These acids are as follows: -

Q.7

(i)  Orthoberic Acid, HsBO; or B,C); . 3H,0 also called boric acid
(i) Metaboric Acid, HBO; or B,Ox-. H,O
(Ill) Tetraboric Acid, H;B,@G': €51 2?2{)1 . H,f:)
(iv) Pyroboric Acid, HeB4Oy or 28,05 . 3H0
Orthoboric acid is the most important and is also calied boric acid. It is a
stable compound while the other acids aie stable in solid state and change to
orthobori¢ acid in solution, ‘
How will you convert borie scid inta borax and vice versa?
(D, . Khan 201k, Rwp. 2611, Guj. 2012, Labore 2013, Guj. 2013)

Ans: When orthobaric acid 1180, is neutralized by canstic soda, we pel borax

AN By -+ 2MaEx coy MaaByOyy # THLOY
When borax is treated with concentrated LSO hen boric i s produced.



SEMICON})UCTOR

Q.47 Whmi’z elements and sompounds act as semiconductor?

{(Sargodha 2008, Muklian 2612)

Ans: Silicon, germanium and selenium are good semiconductors. The important
semicenductors among the compounds are PbS, SiC, CdS, eic '

Q.48 What is the cffect of temperature on semicenductor.

Ans: When a semiconductor is heated, its resistance decreases and conductivity
increases. Similarly when a semiconductor absorbs light, the eiecfrons
hecome more mobilized and conductivity increases.

Q.49 Define semiconductor. Give one example. (Gujranwala 2618, Multan 2812}
Ans: A semiconductor is a substance which has dzjj"eren!' resistances jor the
passage of electrical current under different circumsiances.

Examples:

Both elements and compounds can act as semiconduciors.

Flements as semiconductors:

(1)
(i1
(i1}

Germanium
Selenium

ui!iv”

Cempoumﬁs as semiconductors:

(1
(i)
(iii)
(ivy
v)

{vi)

Ans:

Q.51

Amns:

Q.sz

Ans:

Lead sulphide (PbS)- :
Silicon carbide {SiCy

Cadmium sulphide (CdS)

1ead teiluride (PbTe)

Gallium arsenide (GaAs)

Indium antimonide (InSb)

LEAD PIGMENTS

§ What are lead pigments? Give their common names as well.

(Sargodha 2006}

The importan it lead pigments are

(a} Pb,G (B)PLG . (€)PbOs  (APBO, (& White jead
How htharge changes its colour? . |
L itharge varies in colours from pale yellow to reddish yellow. Ac‘“a}ly it
has two forms: : : '
(2}  Rhombic (yellow) - (b) Tetragonal (red}
What is the formula of white lead? Give its properties and uses:
{Sarg. 2811}
Formulza of white lead is 2 PbCO; . Pb{ OH)Z It is white amorphous powder,

insoluble in water and highly poisonous. I is mixed with linseed oil and has
a good covering power.
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Q.8 How the so!uﬂnhty of borax changes with the change of temperature?

Ams: Borax is sparingly solublé in cold water. 3 grams is dissolved in 100 grams
' of water at 10°C. At 100°C, 99.3 grams of H;BO; becomes soluble in 100
grams of water.

0.9 How does the ta.mpera‘tanl e influence the water of crysta!lnzaﬁmn of borax?
Ang: Below 62°C decahydrated crystals are formed. Above 62°C octahedral
- crystals of pentahydrated borax are obtained.
Q.10 Justify that the aqmemxs solution of borax turns red litmus blue.
; (Multan 2011)
Ang: Na,B40;is hydmlyzvd by water to gl\«e H3;BO; and NaOH. Since the basc is
strong, so.the solution turns red litmus blue.
Q.11 How borax can be converted te orthoboric acid?
: (l\/lultan 2008, Faisalabad 201 1)
Ang: When borax is treated with HCI or H;SOy in the presence of water, then
| orthoboric acid is produced
Na,B40; + 2HCI + 5H;0 ———— INaCl + 4H;BO;
Na,B,0, + H,80,4 + SH,0 ——— N82804 + 4H;BO;
Q.12 Qutline the four use of borax. (Sarg. 2010, Mirpur 2011, Lahore 2012, Multan 2012)
- Ans: Borax is used: ' "
(1) . To prepare borate glass, which is heat resistant.
(ii) In the softening of water.
(iii) In borax bead test for the detection of metalhc cations.
(iv) In metallurgical operations.
{(v) Asa {lux in welding,
(vi) ‘In making washing powders.
(vii) In leather industry for tanning and dyeing.
(viii) In cosmetics, soaps, textiles, paints, medicines, match industry and as
' a preservative. '

BORAX BEAD TEST

Q.13 How the glassy mass-is produced from borax?
(Lahore 2008, Sargodha 2008, Guj 2008, Sargodha 2009, pr 2010, Faisalabad 2011, Lahore 2013)
Ang: When borax is heated, it swells up. When it is heated further, it melts into a
clear transparent glass

2N82B407 IOHzo — Na2B4O-; . 2NaB02 . i B203

glassy mass
Q.14 Which basnc radicals give the response to borax bead test? -
: (Sargodha 2008, Guj. 2008, Rwp. 2010, Lahore 2013)
Ans: There are seven basic radicals in salt analysis scheme wl'nch glve coloured
beads when borax bead test is performed. These radicals are Cu'%, Fe'*, ',
Mn'?, Co*, Ni*?, Cr*, They have different colours in the cold and hot states
in thu oxidizing and reducing flames.
Q.15 What is the nature of compounds which give colowred beads in borax

bead test? (Rawalpindi 2010)

Anx: Those metals which give the borax bead test are converted into the
metaboratos. These metnboeates appear in the form of beads., Thoy show
R 4'at a a2 h 2 8 Y | o " o » T W . a a
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- OXYACIDS OF BORON

016 Give the names and formulns for oxyacids of boron:
Ans: Orthoboric acid HyBO, '
Metaboric acid HBO,
Tetraboric acid H,B40;
Pyroboric acid HgB4Oo :
Q.17 How H[;B(Jh can be prepar ed from colemamite? ,
Ans: Colemanite is suspended in boiling water and 50U, gas 'is passed through if.
H;BO;y crystallizes out from the solution
Ca B0y + 250, + OH,O —— ~-*-—-> 2(‘&503 -6H 3803
Q.18 How H;BO; can be prepared from Na,B,04?
Ans: Borax is treated with calculated quantity of conc. HySO4. When the solution
‘ is cooled, H;BO; settles down in the form of precipitate.

, N32B407 + Ilngzz 5 5}{20’ T NazSOq ¥ 4]‘]@803 :
.19 How does HqB@g act as am acid? (Mnrpur 2011, Lahore 2011, D.G. Klhan 20“}
Ans: H3BO; reacts with water and releases u® 1ons from water. It accepts on®

jon and acts as a monobasic asid.
H;BO; + HyO ——» [BOH)]® +H®
.20 What is the effect of heat on H;BO;?

. Ans: When H;BQO; is heated, it releases water moleaulek inn three stages and B;0;
is produced in the long rumn. -

) 160°C
- H3BO, 3 HBOy + H)O
- 140°C _

AHBO, e —s HoB, O "i" H,O
Red

I‘IzB:;OT ey E'-———P ?B’! g}z + F‘I"O
heat '

#0.20A Give uses of beric acid. : (Rawa!pmdi 2010)

‘Ans: Orthoboric acid is used: - ~
(i) In medicines as antiseptic as dustmg powder in boric ointment and as
eye-wash. -
(i) In pottery as a glaze. The reason is that borate glazes are more fusible
than silicate glazes. They have high co-efficient of expansmn
(m) In candle industry for stiffening of wicks.

CHEMISTRY OF ALUMINIUM

Q.21 What are the important ores and minerals of Al? - (Lahore 2013)
Am ' Some important minerals of aluminium are as follows:

Feldspar KAISi;Oy

Mica (muscovite) - KHAlL (Si04)s

Kaolin (china clay) © HAL(SIO), . H,O

Bauxite : ALO; . 2H,O

Ci')/ﬂhtﬂ T‘Je’llA IF

w322 What is anodizing? (DG W hawn 200.5)
Ans: The layer of ALOY, an the surface of aluminiom e very il s thickoe.
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Ans:

Q.24

Ans:

Q.25
Ans:

Q.26
Ans:

Q27
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Ang:

0.29
Ans:

Q.30
Ans:

Why Al is not found free in nature? . (Multan 2008, Faisalabad 2011)

Aluminium reacts with oxygen vigorously and. this reaction is highly
exothermic. This heat can be used for the melting of those metals whosc
oxides are reduced by aluminium powder. This strong affinity of Al for O,
does not allow Al to be free in nature. «

How does Al react with dil, and conc. H,SO4?  (Sarg. 2011, F. Abad 2012)
Aluminium reacts with dilute and cone. H,SO; as follows:

- dil ' .
2A1+ 3H,80, R AL(SOq4); +3H;

2ALF+ 61,50,

One.
> AL(SO); + 380, + 6H,0

How does Al react with conc. HNO;? - (Multan 2013)

Conc. HNO; has no action on aluminium. A protective layer of ALO; is
- developed which does not allow aluminium to react with HNO; further.

How does Al become water soluble by using NaOH.  (Multan 2008)

Aluminium dissolves in alkalies with the evolution of hydrogen gas, anl
soluble aluminates are produced. The reaction is as follows:

2A1 + 2NaOH + 2H;0 ———— 2Na,Al0; + 3H,
GENERAL FEATURES OF CARBON FAMILY

How inert pair effect controls the oxidation state of Sn and Pb?
Sn and Pb can hardly promote their electrons from s-orbitals to vacant p-

orbtials, So they show the valency of two rather than four. Well C, 5i, G

do not show the inert pair effect.

How earbon on behaves differently from other members of its own
group. : (]Lahore 2010)
(i) Itis the hardest substance in its family. .

(i) It shows allotropy.

(iii) Tt shows catenation.
(iv) It is fundamental element in organic chemistry.

Mention various allotropic. modlﬁcatmns of elements of group IV-A:
The property of allotrapy is associated with all the elements of group IV A
except Pb. Carbon shows two, 91 two,; Ge two and Sn has three allotropu
forms.

“CO, AND SiO; -

What are the important ores of SiO,?
Important ores of silicon are as follows

Analeite (a zeolite) = NaAl(Si03); . H,O
Ashestos = (la Mga (S101)y
K aolin (china clay) < T LAL(SION, . O

Zueon ZrSi0y
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e .34

What are the different forms in which SiQO, exists in the earth’s crust?

(i) Rock crystal (iiYAmethyst quartz (Jil) Sméky quartz
-(iv) Rose quartz {(v) Milky quartz ' .
Why diamond is non-conductor of electricity? (Faisalabad 2010)

Graphite has layered structure. Free electrons are present in them which are
responsible for conduction of current. In diamond there are no free electrons.

What is quartz and what are its pr upertnes"’

Quartz is one of the common crystaliine form of ‘3102 it is. h'm britile, .
refractor and a colourless solid. '

Why is CO; a gas at room temperaiure while Si0), is a solid?

(Bahawalpur 2006, Sargodha 2006, Rawalpindi 2006, Sargodha 2008, Rwp. 2008, Sarg 2018, Mirpur 2011, '

Amns:

Q.35

Ans:

.36
Ans:

Q.37

Ans:

(.38

Ans:

. thm‘a 2082, Guj. 2013, Faisalabad, 2013, Muitan 2013, D.G. Khan 2013}
CO‘) gas at room temperature while S0, is a solid. The reason is that

-CO; exists in the form of discrete molecules which exist independently. In

case of Si0, there is a network ctrucwre It is three dimensional structure
giving a giant molecule. '

Explain: o ‘ k {Bahawalpur 2011)
{a) €O, is non-polar in natire, | |
(by €O, is acidic in character.
(a) €O, is a non-polar in natare, This is due to the linear structure of CQ,.
Both dipoles can cancel the effect of each other and net dipole moment is
ZEFrO _ - |

-8 4B B

O=C6=0

v
A)

{(b) - CO, is acidic in nature becayse it gives carbonic acid after dissolving
in. water. :

CO; - H;O e H)_CO},
1l SILICATES

What is silica glass? .

It is also called fused quartz. It is obtained by heating SiQ,. It has random
structure. When it is cooled, it is not crystallized readily. ‘ ‘
How sodium silicate is prepared? (Faisalabad 2013)

When Na,CO; is reacted with pure sand and heated in furnace, Na,;Si0; is
obtained. It Is called water glass or soluble glass.

What are the properties of water glass? | (Faisalabad 2013)

It is water soluble and its aqueous solution is strongly alkalme 10 used in
the preparation of chemical pardems wd s vsed o soap oonading (g
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Ans:

Q.42
Ans:

.43
Ans:

Qudd

Amss

What ave the uses of sodinm silicate? ' , ,

It is used as a filler in the manufacture of soap, as a fire proof in textile, in
furniture polish, in calicoprinting and in preservation of CEES. -
What is chemical garden? {(Faisalabad 2012, Faisalabad 2013)
When the crystals of various soluble coloured salis ke NiCl;, FeSQy and
CuS0; ete. are placed in a solution of water glass, there happens a beautiful
growth of crystals. This is called silica garden or chemical garden. -

What are the uses of alwminium silicates or clay? " -

It is used to make porcelin and china clay. Impure clay is used to make
bricks, tiles and stone wares. R : :
How the clay is hardened? _ o

Clay is soaked in water and it is hydrated with the passage of time. It
becomes more and more plastic in nature. On heating, water of hydration is
lost and hard rock like mass is obtained, : ~ e
Give the formula of talc or soap stone. Gives its properties and uses:

: ' (Faisalabad 2011)
MgsHy(8i03), is the formaula of soap stone. It is.greasy to touch and is used-
in making cosmetics and household articles. | |
What is ashestos? Give its uses? :

Asbestos is mixed silicate of Ca and Mg, with formula CaMg;(Si0;),.

- It is used to make incombustible fabrics and hard board.

Q.45

Amg:

(.46

SILICONIES

What are silicomes? Give their uses, .

- (Rawalpindi 2008, Lakore 2009, Lahore 2010, Multan 2011, Multan 2012)
The compounds of silica having long chains through oxygen atoms and
suitable number of alkyl groups are called silicones, Methyl silicones are the
most important '

CH, - CH;
| l
'“""O e Si""“‘ O....« Sl “*:—'0 ——
I !
- CH; CH;
Silicon oils are used:
(1)  For high temperature oil baths and high vacuum pumps.
(i) For low temperature lubrication, = 4 :
(v) The methylsilicones of high molar masses resemble rubber, They are
used in making rubber like tubing and sheets. 4 ‘
(vi) As insulating materials for electrical motors,
Why are lguid silicones preffered over ordinary organic lubricants?”

(Rawalpindi 2006, Guj. 2008, Lahore 2008, B. Pur 2009, Sargodha 2009, Lahore 20 19,

A

Sarg. 2011, Mirpur 2011, Fed. 2013)
There happens a ‘very small change in viscosity with the change in
temperature for silicones. When the temperature drops from 100°C to 0°C,
then the viscosities of petroleum oils which are used as [ubricants increase
their viscosity 100 times. Anyhow, viscosities of silicon oils increase less
than four tmes for this change ol temperature. fence, silicones are preferred
aover ordimnry oreatde labric nnte



