Chapter-8
Structur e of Atom

1 Mark Questions

1. What is meant by an atom?
Atom:- The smallest unit of a substanceis called an atom.

2. What is electronic configuration?
Electronic configuration:- The arrangement of electronsin shells, sub-shellsand orbital’s of an
atom is called electronic configuration.

3. Namethe sub-atomic particles of an atom?
The sub atomic particles are Electron, proton and neutron.

4. How many coloursaretherein arainbow?
There are seven colours namely violet, indigo, blue, green, yellow, orange and red (VIBGYOR) in a
rainbow.

5. What isthe value of speed of light in vacuum?
Speed of light in vacuum, c =3 x 10° ms™.

6. What istherelation between wavelength and frequency?
The relation between these quantitiesis given by, A a % (or) c=VA.

7. What is meant by an electromagnetic spectrum?
Electromagnetic spectrum:- The entire range of electromagnetic wave frequencies is known
as the electromagnetic spectrum.

8. What ismeant by a visible spectrum?
Visible spectrum:- The range of wavelengths covering red colour to violet colour is called
the visible spectrum.

9. What isa spectrum? How many types of spectrums ar e there?
Spectrum:- 1. A group of wave lengths or frequenciesis called a spectrum.
2. Spectrums are of two types. They arei). Emission spectrum  ii) Absorption spectrum.

10. What isan Absor ption Spectrum? (ASL) (TQ)
Absorption spectrum:- 1. Absorption spectrum is spectrum obtained when the substances absorb
energy.
2. It contains dark lines on bright background.

11. What is Emission Spectrum? (AS1) (TQ)
Emission Spectrum:- The spectrum of radiation emitted by a substance from its excited state is an
emission spectrum.

12. When do we get Atomic line spectra?
Atomic line spectra arise because of absorption or emission of certain frequencies of light energy.

13. Writethe Plank’s equation?
E=hv. Where E = Energy of radiation.
v = frequency of the radiation absorbed / emitted.
h = Planck's constant.
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14. What isthe value of Planks constant?
Plank’s constant, h = 6.626 X 10**Js (or) h = 6.626 X 10" erg.sec

15. Who introduced the éliptical orbits?
Sommerfeld.

16. Who developed the quantum mechanical model of an atom?
Erwin Schrodinger.

17. What is meant by an orbit?
Orbit:- The path of the electron around the nucleusis called an orbit.

18. What isan orbital?
Orbital:- The region of space around the nucleus where the probability of finding the
electron ismaximum is called an orbital.

19. What are degener ate orbitals?
Degenerate orbital’s:- Orbital’s which have same energy are called degenerate orbitals.

20. How many spin orientations are possible for an electron in an orbital?
Two spin orientations are possible for an electron in an orbital i.e., clockwise and anti clock wise.

21. Which electronic shell isat a higher energy level K or L? (AS2) (TQ)
L shell isat higher energy shell. Since, it isfor away from nucleus than K-shell.

22. Thewave length of aradio waveis 1.0m. Find itsfrequency? (AS7) (TQ)
Given :- Wavelength of radio wave (Av) =1m
Speed of light in vacuum, c=3 x 108 ms™
Frequency, v = ?

Formula:- c=Av =3 x10° =1 x v.
~v=3x10°Hz.
23. State Heisenberg principle of uncertainty?

Heisenberg' suncertainty principle:- “It isnot possible to find the exact position and velocity of
electron simultaneously”.

24. Which type of spectrum israinbow?
Continuous spectrum.

25. The electron configuration of Helium is 1S%. Writethe information conveyed by it?
He (Z=2) = 1¢’
Where '1' denotes principa quantum number
'S’ denotes angular momentum quantum number
'2' denotes the number of electrons present in that orbital.

26. Writethe values of magnetic quantum number for the sub shell d.
1. The angular momentum gquantum number (1) for sub shell dis'2'.
2. S0 magnetic quantum number m=2l+1=2x2+1=5.
3. The'ms valuesare-1,—-1,0,+ 1, + 2.



27. What isthe maximum valueof 'l' for n = 4?
1. Given,n=4.

2.0l=n-1=4-1=3i.e, 'f' orbita
28. Write the electronic configuration of calcium atomic number 20?
Ca(Z = 20) = 1s* 2&” 2p° 3? 3p° 45°

support this?

29. Following orbital diagram shows the electron configuration of oxygen atom. Which rule does not

0(z=8) = [14][14] [ne]ny]

(!
18 282  op®
Hund' s rule. Because degenerate orbital’ s are filled by one electron after pairing takes place.

So the currect electronic configuration of Oxygen is
15t 5t

2p®
30. 1. An electron in an atom hasthe following set of four quantum numbersto which orbital it
belongsto and name that element?

n il

(AS1) (TQ)
m| me

210|0 1

2. Writethefour quantum numbersfor 1s electron?

+ -
2
1. It belongs to 2s™.
2. nil|m|m
1/0/0 |41
2

31. Why are Bohr's orbits called stationary orbits?

Aslong as the electron is revolving in an orbit its energy is same. Hence these orbits are called
stationary orbits.

32. Among Red and blue colourswhich is having high energy? Givereason?
1. Blue colour having high energy.
2. Thisis because the wavelength of blue colour is less than red colour.

3. The colour with lower wave length has higher frequency.
33. How many m, values are possible for | = 3?

1. The possiblem, valuesforl =3 are, 21 + 1 =2(3) + 1 = 6+1=7.
2. They are-3,-2, -1, 0, +1, +2, +3.
34. We observeyellow light in street lamps. Which will produce yellow light?
Sodium vapours produce yellow light in street lamps.

35. Which quantum does not follow from the solutions of Schrodinger wave equation?
Spin quantum number.



2 Mark Questions

1. What information does the electronic configuration of an atom provide? (AS1) (TQ)
Electronic configuration:- The arrangement of electronsin shells, sub-shells and orbital’s of an
atom is called electronic configuration.
The electronic configuration of an element gives,
1. Vaency of the element.
2. Which block does the element belongs to.
3. Which period does the element belongs to.
4. Which group does the element belongs to.
5. Reactivity of element.
6. Comparative size of the atom.
7. Metallic character of the element.

2. What isnl * method? How it isuseful? (AS1) (TQ)
1. The short hand notation of electronic configurationisnl *.
2. It gives the information as shown below,
3. Innl* method, n= Principle quantum number.
x= number of electronsinin orbital.
| = Azimuthal quantum number or angular momentum guantum number.

3. a. How many maximum number of electrons can be accommodated in a principal energy shell?
b. How many maximum number of electrons can be accommodated in a sub shell?
¢. How many maximum number of electrons can be accommodated in an orbital?
d. How many sub shellswill be present in a principal energy shell?
e. How many spin orientations are possible for an electron in an orbital? (AS1) (TQ)
a ‘2n” Where n is the principle quantum number.
b. 2(2I +1), Wherel =0,1,2,3....
c. 2.
d. (21 +1), Wherel =0, 1, 2, 3....
e 2

Note: - The spin orientation of the electron is clockwise (1) and anticlockwise () direction. They are
represented by +§ and - % :

4. In an atom the number of electronsin M shell isequal to the number of electronsin theK and L
shell. Answer thefollowing questions? (AS1)(TQ)
a. Which isthe outer most shell?
b. How many electrons aretherein itsouter most shell?
c. What isthe atomic number of an element?
d. Write the electronic configuration of the element?

a M-Shell.

b. 10 eectrons.

¢. Atomic number = 20.

d. The atomic number of the element is 22.

e. 1S° 25 2P° 357 3P° 45% (or) 2, 8, 10.
Note:- No. of eectronsin ‘M’ shell = No. of electronsin K shell + No. of electronsin,L shell = 2+8= 10.
Total no.of electrons = No.of dectronsin ‘M’ shell +No. of electronsin K shell + No.of eectronsin L shell.

= 10+2+8=20



5. Rainbow isan examplefor continuous spectrum-Explain? (AS1)(TQ)
1. A group of wavelengthsis called a spectrum.
2. When white light isfalls on atransparent material the white light split into sequence of colours.
3. The colours are Violet, Indigo, Blue, Green, Yellow, Orange, and Red (VIBGY OR).
4. A similar spectrum is produced when arainbow forms in the sky after arain shower.
5. It is caused by dispersion of sunlight by ting water droplets present in the atmosphere.
6. Such a spectrum in which there are no sharp boundaries in between coloursis known as
continuous spectrum.
7. S0, rainbow is aso a continuous Spectrum.

6. How may dliptical Orbitsare added by Somerfield in third Bohr’s Orbit? What was the pur pose of
adding these elliptical Orbits? (AS1)(TQ)

1. Sommerfeld modified Bohr’s atomic model by adding elliptical orbits.
2. He added two dlliptical orbitsto Bohr’sthird orbit.

Purpose of adding elliptical Orbit:- 1. Bohr’s model failed to account for splitting of line spectra.
2. In an attempt to account for the structure of line spectrum, Sommerfeld modified Bohr’s atomic
model by adding elliptical orbits.

7. Writethefour quantum numbersfor the differentiating electron of sodium (Na) atom? (AS1)
1. The atomic number of Sodium (Na) is 11.
2. Electronic configuration is 157 25? 2P° 35",
3. The differentiating electron is 3s orbital.
4. The four quantum numbers of Na are,
Orbital | n | | m
3s 3 0| 0| &+

N | =
=

8. Fallowing orbital diagram showsthe electron configuration of nitrogen atom. Which rule does not

support this? (AS1) N (z=7)=
18* 28> 2p3

1. Hund s ruleisviolated in the above e ectronic configuration.

2. According to Hund’ s rule, electron pairing takes place al the available degenerate orbitals are
completely filled by one electron in each.

3. In the above e ectronic configuration pairing takes place, but degenerate orbitals can not filled by
one electron in each.

3. So, the correct electron configuration of Nitrogen is, 1S* 28° 2P 2R,' 2P," (or)

1s* 282  op3

9. Collect the wave lengths and corresponding frequencies of three primary coloursred, blue and
green? (A4) (TQ)
Red, Blue and green are the primary colours.

Colour | Wavelength | frequency

Red 700 nm 4.0x 10 Hz
Blue | 470 nm 6.4 x 10 Hz
Green | 530 nm 5.7 x 10 Hz

10. Which ruleisviolated in the electronic configuration? 1S° 257 2P*? (AS2) (TQ)
1. Aufbau principleis violated in this electronic configuration.
2. According to Aufbau principle, Electron entersinto orbital of lower energy.



3. The powest energy of the orbital is calculated by the formula (n+¢).Where,
n = Principle quantum number.
¢ = Angular momentum quantum number.

4. Among 1s, 2s, 2p; 1s has least energy.
5. So 1s orbital must be filled before the electron should enter into 2s.

11. Writethe differences between Orbit and Orbital?

Orbit Orbital
1. The path of the electrons which revolves around | 1. Theregion in space around the nucleus where
the nucleusis called orbit. the probability of finding the electronis
maximum is called orbital.
2. Orbits are circular and non-directional. 2. Orbital’ s have definite shape. Except

's' orbital other orbitals are directional.

3. These are denoted by the lettersK, L, M, and N | 3. These are denoted by the letters s, p, d, and f
etc. etc.

12. Sreekanth said that, " The velocity of an electron and its exact position cannot be deter mined
at atime". Do you agree with this statement — explain?
1. Yes, | agree with the statement of Krishna. Because electrons are very small.
2. To know its position light of very short wave length is required.
3. This short wave length light interacts with the el ectron and disturbs the motion of the electron.
4. Hence it is not possible to determine its position and velocity accurately.

13. Writethe four quantum numbersfor the differencing electron of potassium atomic number 19?
1. K (Z = 19) = 15° 25" 2p° 35° 3p° 4s'.
2. Thelast electron enters into 4s orbital. So the four quantum numbers for 4s’ is as follows.
nil|m S

470[0 | +2con-2
t700-3

14. The Electronic configuration of an element 'X' is given as below, observeit and Answer the
questions? X = 1% 25°2p° 35" 3p° 4¢” 3d*
A) Namethe element ' X'
B) Which isthe outer most shell?
A) Name of the element X" is Scandium.
B) Outer most shell is'4'.

15. Writethe eectronic configuration of copper atomic number 29. Which ruleis deviated?
1. Cu (Z=29) = 1§” 2¢* 2p° 3¢ 3p° 4s" 3d™
2. Aufbau principleis deviated here.
3. Lower energy orbital ‘4s' isnot completely filled.
4. Because half filled and completely filled orbitals are more stable.

16. What information does principle quantum number give?
1. The principle quantum number is related to the size and energy of the main shell.
2. By increasing the principle quantum, number the size and energy of the main shell also increases.

17. Explain why electrons enter into 4sorbital but not 3d after filling the 3p orbital?
1. The (n+l) valueof 4s=4+0=4
2. The(ntl) valueof 3d=3+2=5
3. The (n+l) value of 3d orbital has more than 4s orbital.
4. According to Aufbau principle electrons are enter into 4s orbital after filling the 3p orbital.



18. How many dlliptical orbitsare added by Somerfield in third Behr’sorbit what was the purpose of
adding those elliptical orbits?
1. Two dliptical orbits are added to Bohr’ s third orbit.
2. To explain the complete model of atomic spectrum Somerfield added the elliptical orbits.

19. Why are chromium and copper exceptionsto electronics configuration?
1. The haf filled or fulfilled orbital’ s are in the outer most orbit is more stable.
2. So, the electronic configuration of Cr (z=24) is[Ar] 4s" 3d® instead of Cr (24) —[Ar] 45" 3d".
3. In the same way the el ectronic configuration of CU (z-29) is [Ar] 4s'3d™ instead of cu (29) 45?3d°.
4. Chromium and Copper redistribute one 4s electron to 3d they get half filled and fulfilled orbital’s
respectively both of them gets more stability.

20. What isground state and excited state? Does the electron remainsin the excited state forever?
1. Lowest energy state of the electron is known as ground state.
2. By gaining energy it moves to a high energy level called excited state.
3. The electron does not remain in the excited state forever.
4. By loosing energy the electron come back to its ground state.

21. What isground state and excited state?
Ground state:- The lowest energy of the electron is known as ground state.
Excited state: - The electron movesto ahigher energy level than that state is called excited state.

Examle:- Si (Z=4)
Si (ground state) = [Ne] 3" 3p* 3p," 3p° (or) [Ne] (14| | 1|1

3t 3pd 3pt 3pt°

Si (excited state) = [Ne] 3s" 3p.* 3p," 3p;' (or) [Ne] [11] [7 7 R

3 3p.d 3pst 3pd

22. Writethe electronic configuration of ‘Cr’ and ‘Cu’?
Cr (Z=24) = 15* 25" 2p° 35 3p° 4s' 3d° (or) [Ar] 4s' 3d®
Cu (Z=29) = 1¢* 2¢” 2p° 3? 3p° 4s" 3d™ (or) [Ar] 4s' 3d™°

23. Define wavelength and frequency?
Wavelength (A):- The wavelength (A) of the wave is the distance from one wave peak to the
next.
Frequency (v):- The frequency (v) of awaveis simply the number of wave peaks that pass

by a given point per unit time, expressed in units of reciprocal seconds (% or s?).

24. Writethelimitations of Bohr’stheory?
1. Bohr’ stheory does not explain the spectra of multi electrons.
2. Bohr,s theory does not explain the fine spectrum of hydrogen atom.
3. It does not explain the Zeeman effect and stark effect.
4. bohr’ stheory is not in agreement with heisenberg’ s uncertainity principle.



4 —Mark Questions

1. What isan orbital? How isit different from Bohr’sorbit? (AS1)(TQ)
1. Theregion or space around the nucleus where the probability of finding the electron is maximum
iscaled orbital.
2. Bohr’s orbit has a definite boundary and fixed energy at different distances from the nucleus.
3. They arecircular in shape.
4. Orbital’ s has no definite boundary.
5. It isaregion where we find maximum probability of electron.
6. The shape of each orbital is different.
7. For example, the shape of s-orbital is spherical and p-orbital is dumbbell and d-orbital is double
dumbell.
8. Bohr's orbit can accommodate maximum of 2n® electronsin it.
9. But orbital can accommodate only two (2) electrons.

2. Explain the significance of three Quantum numbersin predicting the positions of an electron in an
atom? (AS1)(TQ)
Each electron in an atom is described by a set of three quantum numbers n, I, m. These
numbers indicate the probability of finding the electron in the space around nucleus.

. Principal Quantum Number (n):- 1. It was introduced by Niel’s Bohr.

. It isdenoted by the letter ‘n’.

. The number of electronsin ashell islimited to 2n>. Wheren=1, 2, 3, ....etc.
. The shells are denoted by the lettersK, L, M, N, ...€tc.

. Principal quantum number gives the size and energy of the main shell.
Shells| K |L [M|N |O
n 112 |3 |4 |5

g b, wN|E-

. Angular-momentum Quantum Number (I):- 1. It wasintroduced by Sommerfeld.
. It isdenoted by the letter ‘¢’.

. Itisalso called as Angular momentum Quantum number.

‘I’ hasinteger values from 0 to (n+1) for each value of n. Wherel =0, 1, 2, 3, ....etc.
. Azimuthal quantum number gives the shape of the sub-shell.

. The sub shells are denote by the letters s, p, d, f, ...etc.

o Ul WwWNIN

¢ 0(1]2 1|3 |4
Subshel |s |p |d |f |g

. Magnetic Quantum Number (m)):- 1. It was introduced by Lande.

. It isdenoted by the letter ‘m;’.

. Magnetic Quantum number (ml) has integer values between - to +l including zero.

. For agiven ‘I’ value the magnetic quantum number has (2| + 1) integer values of ml

. It gives the information about the orientation of orbital’s in the presence of magnetic field.
. For example the orientation of the p orbitals are py, py, pz.

o Ul WNW

4. Spin Quantum Number (mJ):- 1. It was introduced by Uhlenbeck and Goudsmith.

2. It isdenoted by the letter ‘my’.

3. This quantum number refers to the two possible orientation of the spin of an electron, one
clockwise (1) and the other anticlockwise (1) spin.

4. The spin motion of the electrons are represented by +2l and - % :




3. State and explain with one example of Aufbau principle (Building up principle)?

Aufbau principle:- 1. According to this principle, the electron occupies the orbital having the lowest

energy.
2. The energy of the orbital was calculated by the formula (n+l).
Where n= principle quantum number.
I= Angular momentum quantum number.

Example:- Case-1:- 1. Consider the Hydrogen atom. It has only one electron.

2. The electron enters the * 1s orbital which has the lowest energy.

3. In terms of the quantum number, the incoming electrons go to an orbital whose (n+l) is minimum.

Case-2:- 1. If two orbital’ s have the same (n+l) value, the orbital having lower, n, values will be
occupied first.

2. For example the atomic number of the Scandiumis 21.

3. Twenty electrons can be accommodated in 1s, 2s, 2p, 3s, 3p and 4s orbital’s.

4. The last electron can enter into either 3d or 4p orbital.

5. The (n+l) value for these orbital’s are,

Orbital | (n+l) value

3d 3+2=5

4p 4+1=5

6. Bothe two orbital’ s have same (n+l) value. But for *3d’ orbital the‘n’ value isless (n=3) compare
tothe ‘n'value of ‘4p’ (n=4).

7. Therefore the electron occupies the 3d orbital.

8. Thus the electronic configuration of the Scis [Ar] 4s° 3d™.

4. State and explain with one example of Hund’srule?
Hund’s Rule:- Hund’ srule states that electron pairing takes place only after al the available
degenerate orbitals are occupied by one electron each.

Example:- 1. Consider a carbon atom (Z=6). It has six electrons.

2. Thefirst electron goesinto the * 1s orbital of the K-shell.

3. The second electron will be paired up with thefirst in the same ‘ 1S orbital.

4. Similarly the third and fourth electrons occupy the ‘ 2s orbital of the L-shell.

5. Thefifth electron goes into one of the three * 2p’ orbitals of the L-shell. Let it be 2px.

6. Since the three p-orbital’ s are degenerate (viz. 2py 2py, 2p,), the sixth electron goesinto 2py or 2p,
but not 2p.

7. Thus the electronic configuration of carbon can be written as, 15 25° 2p,* 2p,". (or)

5. State and explain Pauli’s exclusion principle?
Pauli’s exclusion principle:- Pauli’s exclusion principle states that no two electrons will have all the
four quantum numbers same.

Example:- 1. Consider a Helium atom (Z=2). It has two electrons.

2. The electronic configuration of Helium atom is 15>

3. 1f n, I, and ml are same for two electrons then ms must be different.
4. In the helium atom the spins must be paired.

5. Electrons with paired spinsare denoted by “1 1’

6. One electron has mg = +21, the other hasmg = —21 . They have anti-paralléel spins.



8. Writethevalues of Angular momentum Quantum number, M agnetic quantum number, number of
electrons present in the orbitals of principal quantum number '2'?

Principal | Orbital Angular Magnetic Number of
guantum | notation momentum gunatum electrons present
number gunatum number (1) in the orbital

number 20+1
2 2s 0 0 2
2p 1 -1,0,+1 6
9. Write‘m’and ‘I'values, for n=1, 2, 3, 4.
n I m
1 |0(s) 0
2 109 0
1(p) -1,0, +1
3 109 0
1(p) -1,0,+1
2(d) -2,-1,0,+1, +2
4 |0(s) 0
1(p) 1,0 +1
2(d) -2,-1,0, +1, +2
3(f) -3,-2,-1,0, +1, +2, +3
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Chapter-9
Classification of Elements - The Periodic Table

1 Mark Questions

1. How does metallic character change when we move? i. Down a group ii. Acrossa period.
(AS1) (TQ)
i. Aswe move down a group from top to bottom, the metallic character of el ements increases.
ii. Aswe move across a period, from left to right, metallic character decreases.

2. using the periodic table, predict the formula of compound formed between and element X of group
13 and another element Y of group 16. (AS2) (TQ)
1. Element X of group 13 Element Y of group 16
Vaency of X =13 Vaency of Y =18-16=2
2.Formula of the compound formed between X and Y is,

X

(X2Y3)

3.Define element according to Robert Boyle(1661)7?
Robert Boyle defined an element as any substance that cannot be decomposed into further simple
substance by a physical or chemical change.

4. What is meant by a Dobereiner’slaw of triads?
1. A group of three elements in which atomic weight of middle element is the average of first and
third elements.
2. This statement is called the Dobereiner’ s law of triads.
Ex:- Li, Na, K and Ca, Sr, Ba

5. Why lanthanides and actinides ar e placed separately at the bottom of the periodic table?
1. The properties of these elements does not coincide with other elements because the valance
electron entersin to 4f and 5f orbitals respectively.
2. So they are placed separately at the bottom of the periodic table.

6. Define modern periodic law ? How many periods and groups are present in the periodic table?
Modern Periodic Law:- "The physical and chemical properties of elements are the periodic
function of the electronic configurations of their atoms".
2. The modern periodic table has eighteen vertical columns known as groups and seven horizontal
rows known as periods.

7. What is meant by a Newlands' law of Octaves?
Newlands law of Octaves:- 1. When the elements are arranged in the ascending order of their
atomic weights, every eighth element starting from a given element resembles the same properties.
2. Thishypothesisis called Newland’s law of octaves.

8. What isthe meaning of éka’?
Ekaisa Sanskrit word for numeral one.

9. State M endeleeff’ s periodic law?
Mendeleev’s periodic law:- The properties of elements are the periodic functions of their atomic
weights.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Name the elements prediction of eka-boron, eka-aluminium and eka-silicon by Mendel eeff’ s?
1. Mendeleeff’ s eka-boron is Scandium(Sc).
2. Menddleeff’s eka-aluminium is Gallium(Ga).
3. Mendel eeff’ s eka-silicon is Germanium(Ge).

Mendeleev’'s said that “ If | hold an element in my hand, it will melt”. Namethat element?
Gallium(Ga). Because the melting point of ‘Ga’ is 30.2°C and our body temprature 37°C.

What istherelation between atomic weight, equivalent weight and valence?
Atomic weight = equivalent weight x valence.

Name the element whose atomic number is 10 in the periodic table?
Mendelevium.

What is mean by a atomic number ?
The number of positive charges (protons) in the atom of an element is called the atomic number of
the element.

Sate Modern Periodic Law or Mosley’slaw?
The Physical and chemical Properties of the elements are the periodic functions of their atomic
number or Electronic Configurations of the atoms.

What isa chemical family?
Chemical family:- Group of elementsis called a chemical family or element family.

Definethe word valence?
Valency:- Vaency of an element was defined as the combining power of an element with another
element.

What is meant by a groupsin a periodic table?

Groups.- 1. The vertical columnsin the periodic table are known as groups.

2. There are eighteen groups in long form of periodic table.

3. They are represented by using Roman numeral | through V111 with letters A and B in traditional

notation.

What ismeant by a periodsin a periodic table?

Periods:- 1. The horizontal rowsin the periodic table are caled periods.

2. There are seven periods in the modern periodic table.

3. periods are represented by Arabic numerals 1 through 7.

Do you know how the name of Alkali metal family of periodic table derived?
Alkali metal family:- 1. The word alkali means plant ashes.
2. Na, K etc.... were obtained from plant ash.
3. S0, group 1A elements are called akali metals family.

Do you know how the name of Chalcogen family of periodic table derived?
Chalcogen family:- 1. The word chalcogenous means ore product.
2. Asthe elementsin group 16(VIA) form ores with metals.
3. They are called as chal cogenous family.

Do you know how the name of Halogen family(salt family) of periodic table derived?
Halogen family:- 1. Halos means sea salt and genus means produced.
2. Asmost of the elementsin group 17(V1IA) are obtained from nature as sea salt.
3. They are called as halogen family or salt family.
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23. Do you know how the name of Noble gases of periodic table derived?
Noble gases.- 1. Asthe elements of group 18(VII1A) are chemically least active.
2. They are called as noble gases.
3. Their outer shell eectronic configurations are basis for octet rule.

24. Which elementsare called as L anthanoids and Actinoids?
L anthanoids:- 1. 4f elements from 5gCe to ;LU posses almost the same properties as s7La.
2. So they were called as Lanthanoids or lanthanides.

Actinoids:- 1. 5f elements from goTh to 103Lr posses amost the same properties as gsAc.
2. So they were called as Actinoids or actinides.

25. What is meant by a metals and non-metals?
Metals:- The elements with three or less electrons in the outer shell are considered to be metals.
Non-Metals:.- The elements with five or more electrons in the outer shell are considered to be
non-metals.

26. What aretransition elements?
Transition elements:- All the d- block elements (except Zn group) are known as transition elements.

27. What areinner-transition elements?
|nner - transition elements:.- All the f-block elements (both Lanthanides, Actinides) are known as
inner transition elements.

28. What is meant by a metalloids or semi-metals?
Metalloids or semi-metals:- 1. Metalloids or semi-metals are elements which have properties that
are intermediate between the properties of metals and non metals.
2. They possess properties like metals but brittle like non metals.
3. They are generally semi-conductors.
Eg:- B, Si, Geetc.

29. Define atomic radius?
Atomic radius:- 1. The distance between the nucleus and outermost shell is known as atomic radius.
2. Atomic radiusis measured in ‘pm’ (pico meter) units.
1pm=10"m

30. Define covalent radius?
Covalent radius: - half of the distance between the two atoms in covaent moleculesis known as
covalent radius.

31. Defineionization energy?
lonization Energy:- 1. The energy required to remove an el ectron from the outer most orbit
or shell of aneutral gaseous atom is called ionization energy.
2. lonization energy is expressed in kJ/mol (or) k.cal/mol
3. lonization energy is also called theionization potential but when we use the term the ionization
potential, it is better to write the unit ev .

32. Define electron affinity?
Electron affinity:- 1. Electron affinity of an element is defined as energy liberated when an electron
is added to its neutral gaseous atom.
2. Itsunits are ev (or) kJ/mol (or) k.cal/mol.




33. Define electro negativity?
Electro negativity:- The electro negativity of an element is defined as the tendency of atomsto
attract electrons towards itself when it is bonded to the atom of another element.

ionization energy + electron affinity
2

Electronegativity =

34. Name the elementswhich hasmost and least electronegativity?
The most electronegative element is‘F and the least el ectronegative stable element is‘Cs'.

35. Writethe names of Alkaline earth metals?
Beryllium (Be), Magnesium (Mg), Calcium (ca), Strontium (Sr), Barium (Ba) and Radium (Ra).

36. Why Zero group elementsareinert towards any chemical reactions?
Because of fully filled outer most orbital’ s zero group elements are inert towards chemical reactions.

37. Which group elements has electronic configuration of ns® or ns® rSIPG ?
V111 A group elements(Nobel gases) have the configuration of ns” or ns” np°.

38. How doesthe metallic character changesin periods and groups?
1. The metallic character increases as we move along a group.
2. The metallic character decreases as we move along a period (from left to right).

39. The Element X Belongsto 4" period and 5™ group. Write the no of valence electrons, Valence
and state whether it is metal or non-metal ?
X element belongs to 4th period and 5th group = Arsenic
Valence =03
Metallic character = metaloids.

2 Mark Questions

1. Given below isthe electronic configuration of eements A, B, C, D (AS1)(TQ)
A.1S% 25 B.1S°25°2P°3S"  C.1S°25° 2P°35° 3P° D.1S° 25° 2F°
1. Which are the elements coming within the same period?
2. Which are the ones coming within the same group?
3. Which arethe noble gas elements?
4. Towhich group and period doesthe element ‘C ‘belong?
1. A and D elements belongs to same period because their valency shell is same(2).

B and C elements belongs to same period because their valency shell is same (3).
2. A and B belongs to same group because they have same valency shell configuration.
3. D isthe noble gas because it has octet configuration(ns? np®).
4. C belongsto third period(valency shell is3) and VA group (number of valency electronis 5).

2. Write down the characteristics of the elements having atomic number 17. (ASL) (TQ)
1. Electronic configuration. 2. Period number. 3. Group number. 4. Element family.
5. No. of valence electrons. 6. Valence. 7. Metal or nonmetal.
1. Electronic configuration = 15* 2 2p°® 35* 3p°
2. Period number = 3
3. Group number = VII A (or) 17"
4. Element family = Halogen family.
5. No. of valence electrons=7
6. Vaence=8-7=1
7. Metal or nonmetal = Non-metal.



given in thefollowing table? (AS1) (TQ)

3. a. Statethe number of valence electrons, the group number and the period number of each element

Element Valenceelectron | Group Number | Period Number
Sulphur

Oxygen

Magnesium

Hydrogen

Fluorine

Aluminum

Element Valenceelectron | Group Number | Period Number
Sulphur 6 16 (or) (VIA) 3
Oxygen 6 16 (or) (VIA) 2
Magnesium 2 2 (or) (11A) 3
Hydrogen 1 I (or) (1A) 1
Fluorine 7 17 (or) (VIIA) 2
Aluminum 3 13 (or) (111A) 3

b. state whether the following elements belong to a group (G), period (P) or neither group nor period

(N) (AS1)
Elements G/PIN Elements G/PIN
Li,C,O Li,C, O period(P)
Mg, Ca, Ba Mg, Ca, Ba Group(G)
BR, Cl, F BR, Cl, F Group(G)
C, S Br C, S Br Neither group nor period(N)
Al, Si, Cl Al, Si, Cl period(P)
L1, NA, K LI, NA, K Group(G)
C,N,O C,N,O period(P)
K, Ca, Br K, Ca, Br period(P)

4. Elementsin a group generally possess similar properties, but elementsalong a period have different
properties. How do you explain this statement?(AS1) (TQ)
1. According to modern periodic law, the physical and chemical properties of elements are the
periodic function of their atomic number or electronic configuration.
2. That means, the elements having the similar valence electronic configuration have similar
properties.
3. In agroup the e ements have same valence. So they posses similar chemical properties.
4. But, the valence of the elementsin the same period is different.
5. So, the properties of different elementsin aperiod is different.

5.s- block and p - block elements except 18" group elements ar e sometimes called as ‘ Representative
elements based on their abundant availability in the nature. Isit justified? Why? (ASL) (TQ)
1. s- block and p - block elements except 18" group elements are called ‘ Representative elements .
2. All these elements have incompletely filled outer most shells.
3. So they are chemically reactive to obtain stable el ectronic configuration of noble gases ns” np°.
4. Thus, they are abundant in nature in the form of compounds.
5. S0, s- block and p - block elements except 18" group elements are sometimes called as
‘Representative elements'.



6. The electronic configuration of theelements X, Y and Z are given below? (ASL) (TQ)
aX=2 h)Y=26 ¢Z2=228,2
i) Which element belongs to second period?

i) Which element belongsto second group?

i) Which element belongsto 18" group?
i) Y belongs to second period, since, differentiating electron enter into the second shell.
i) ‘Z’ belongs to second group. Because, its valenceis 2.
iii) X’ belongs to 18™ (or) VIIIA group because its first shell completely filled with electrons.

7. On the basis of atomic number predict to which block the elements with atomic number 9, 37, 46
and 64 belongsto? (AS2) (TQ)
1. The element with atomic number 9, belongs to Group 17(VI1IA). So it belongs to P-block.
2. The element with atomic number 37, belongsto Group 1 (1A). So it belongs to S-block.
3. The element with atomic number 46, belongs to Group 19(VI11B). So it belongs to d-block.
4. The element with atomic number 64, belongs to lanthanoids. So it belongs to f-block.

8. Name two elements you would expect to chemical reactions similar to Mg. What isthe basisfor
your choice? (AS2)(TQ)
1. The elements which have chemical properties similar to Mg are Beryllium(Be), Calcium(Ca),
Strontium(Sr), Barium(Ba) and Radium(Ra).
2. Because they belong to same group(l1A).
3. The outer most shell of these elements consists of 2 electrons.
4. We know the physical and chemical properties of the elements are depends on the number of
electrons in the outer most shell.
5. All the elements which are in the same group have same el ectronic configuration and same
chemical properties.
6. Hence we expect that Be, Ca, Sr, Baand Ra have similar properties with Mg.

9. An element X belongsto 3rd period and group 2 of the periodic table. State (AS2) (TQ)
a) Theno. of valence electrons.
b) Thevalency.
c) Whether it ismetal or a non-metal.
An element X belongs to 3 period and group 2 is Mg.

a) The no. of valence electrons = 2

b) The valency of atom = 2

) Itisametal.

Explanations:- 1. The element belongsto 1A group element and has two valency electrons.
2. It dwaystry to loss two valency electrons to get octet configuration.

3. More over is present in the | eft side of the periodic table.

4. S0, itisametal.

10. An element has atomic number 19. Where would you expect thiselement in the periodic table and
why? (AS2) (TQ)
1. Atomic number of the element =19
2. Arrangement of these 19 electronsis 2, 8, 8, 1.
3. So, the differentiating electron enters into 4™ shell.
4. So, the element belongs to 4™ period.
5. The no. of valence electrons = 1.
6. So it belongsto 1% group
7. Hence the element with atomic number 19 belongs to 4™ period and 1A group.



11. How do you appreciate therole of electronic configuration of the atoms of elementsin periodic
classification? (AS6) (TQ)
1. According to modern periodic law, the properties of elements are the periodic function of their
atomic number or electronic configuration.
2. S0, the modern periodic tableis classified depending upon the electronic configuration of an atom.
3. The elements having same outer shell electronic configuration are kept in the same group.
4. The elements have same chemical properties.
5. It is easy to predict the chemical properties of the elements which are in the same group.
6. So, | appreciate the role of electronic configuration of the atoms of elementsin periodic
classification.

12. Completethefollowing table by using the periodic table. (AS1)(TQ)

Period Fillingup | Maximum number of electrons | Total number
Number orbital’s filled in all the sub-shell of electronsin
(Sub-shell) the period
1
2
3
4 | 4S 3d, 4P 18 18
5
6
7 | 7S, 5f, 6d, 7P 32 Incomplete
Period Fillingup | Maximum number of Total number
Number orbital’s electronsfilled in all the | of electronsin
(Sub-shell) | sub-shell the period
1 1S 2 2
2 2S, 2P 8 8
3 3S, 3P 8 8
4 4S, 3d, 4P 18 18
5 5S, 4d, 5P 18 18
6 6S, 4f, 5d, 6P 32 32
7 7S, 5f, 6d, 7P 32 Incomplete

13. Completethefollowing table using the periodic table? (AS1)(TQ)

Period Total no. of Elements Total number of electronsin
number | €ectrons

From |to S-block | P-Block | d-lock | f-Block

N O Ol WIN(EF




Period | Total no. of Elements Total number of electronsin
number | electrons From |to S-block P-Block d-lock | f-Block
1 2 H He 2 - - -

2 8 Li Ne 2 6 - -
3 8 Na Ar 2 6 - -
4 18 K Kr 2 6 10 -
5 18 Rb Xe 2 6 10 -
6 32(18+4) Cs Rn 2 6 10 14
7 Incomplete Fr 2 Incomplete 7 14

14.Comment on the position of hydrogen in periodic table? (AS7) (TQ)
1. The atomic number of the hydrogen is 1. Its electronic configuration is 1s'.
2. Hydrogen can losses one el ectron and behave el ectropositive ion (H™) like alkali metals.
3. Hydrogen can gain one electron and behave el ectronegative element (H") like halogens.
4. Its properties resembles with both Alkali metals (1A) and halogens (V1IA) becauseit can lose one
electron like alkali metals as well as gain one electron as halogens
5. So, it is placed at the top of both alkali metals and halogens.

15. Identify the element that hasthe largest atomic radiusin each pair of the following and mark it
with a symbol (v'). (ASL) (TQ)
(i) Mgor Ca(ii) Lior Cs(iii) Nor P (iv) B or Al
i) Mg or Ca:- Ca(v') haslarger atomic radius than Mg.
Reason:- 1. Since Mg and Ca belongs to same group and the atomic number of Cais more than Mg
in that group.
2. Aswe move top to bottom in a group atomic radius increases.

i) Li or Cs:- Cs(v') haslarger atomic radius than Li.
Reason:- 1. Since Li and Cs belongs to same group and the atomic number of Csismorethan Li in
that group.
2. Aswe move top to bottom in a group, atomic radius increases.

iii) N or D:- P (v) haslarger atomic radius than N.
Reason:- 1. Since N and P belongs to same group and the atomic number of P is more than N in that
group.
2. Aswe move top to bottom in a group, atomic radius increases.
iv) B or Al:- Al (v')has larger atomic radius than B.
Reason:- 1. Since B and Al belongs to same group and the atomic number of Al ismorethan B in
that group.
2. Aswe move top to bottom in a group, atomic radius increases.

16. In period 2, element X isto theright of element Y. Then, find which of the elements have:
i) Low nuclear charge (ASD) (TQ)
i) Low atomic size
iii) High ionization energy
iv) High electronegativity
v) More metallic character
i) In aperiod, nuclear charge increases from left to right so, Y haslow nuclear than X.

ii) In aperiod, atomic radius decreases from left to right so, X haslow atomic radiusthan Y.
iii) In aperiod, ionization energy increases from left to right so, X has high ionization energy than Y.

iv) In aperiod, electro negativity increases from left to right so, X has high electro negativity value
than'yY.
V) In a period, metallic character decreases from left to right so, Y has more metallic character
than X.
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17. On the basis of atomic numbers predict to which block the elements with atomic number 9, 37, 46
and 64 belongsto? (AS2) (TQ)
1. The elements with atomic number a, belong to group 17 (VIIA). So, it belongs to p-block.
2. The element with atomic number 37, belongs to Group 1(1A). So, it belongs to s-block.
3. The elements with atomic number 46, belongs to Group10 (vIIB). So, it belongs to d-block.
4. The elements with atomic number 64, belongs to Lanthanides. So, it belongs to f-block.

18. Writethe limitations of Dobernier law of triads?
Limitations:- 1. All the then known elements could not be arranged in the form of triads.
2. Thelaw failed for very low mass or for very high mass elements.
3. Incase of F, ClI, Br, the atomic mass of Cl is not an arithmetic mean of atomic masses of F and Br.
4. Asthe techniques improved for measuring atomic masses accurately, the law was unable to
remain strictly valid.

19. What isionization energy ? What arethefactorsinfluenceit?
lonization Enerqy:- 1. The energy required to remove electron from the outer most orbit or shell of
aneutral gaseous atom is called ionization energy.
2. Thefollowing factors are influenced on lonization energy.
a) Nuclear Charge  b) Screening Effect c) Penetrating power of the orbitals
d) Stable configuration €) Atomic Size

20. Writethe Newlands law of octaves and drawbacks of thisrule?
1. Newlands law of octaves states that when elements are arranged in the ascending order of their
atomic masses they fall into a pattern in which their properties repeat at regular intervals.
2. Every eighth element starting from a given elements resemblesin its properties to that of the
starting element.
3. Certain elements, totally dissimilar in their properties, were fitted into the same group.
4. The law was not valid for elements that had atomic masses higher than Calcium.
5. Newland's periodic table was restricted to only 56 elements.

21. How do the following properties change in Groups and periods?
a) lonisation Energy b) Electronic affinity ¢) metallic and non-metallic nature
a) lonisation Energy :-
Period : When we move from left to right it does follow aregular trend but generally increases
due to increase in atomic number.
Group:- In groups from top to bottom, the ionization energy decrease due to increase in atomic size.

b) Electronic affinity:-
Period:- Electron affinity values increases from left to right in a period.
Group:- Electron affinity values decrease from top to bottom in a group.

c) Metallic and Non-metallic nature:-
Period:- Metallic nature decrease from left to right in a period and increase non-metallic nature.
Group:- Metallic nature increase from top to bottom in a group.




4 Mark Questions

1. Newlands proposed the law of octaves. M endeleeff suggested eight groupsfor elementsin histable.
How do you explain these observationsin termsof modern periodic classification? (AS1) (TQ)

1. Newlands proposed the law of octaves. His classification is very well suitable for representative
(IA to VIIA) elements up to Calcium.
2. According to Newland' s law of octaves, every eighth elements starting from agiven onebe a
repetition of the first with regard to its properties.
3. In Newland' s table Hydrogen(1¥ lement), Fluorine(8" element) and chlorine (next coming 8"
element) shows a common electronegative valenceis 1.
4. Similarly Lithium, Sodium and Potassium shows a common electropositive valence 1 and
Beryllium, Magnesium and Calcium shows a common el ectropositive valency 2.
5. Mendel eeff also classified the elements into eight groups based on their common valency with
respect to oxygen.
6. In Mendaleeff’ s periodic table , group number signifies the valence of the element belongs to that
group if Oxygen is taken as standard.

Group | I [ v \ Vi Vil VI
Valency with respect to Oxygen 1 2 3 4 5 6 7 8
Formula of Oxide Rzo RO RzOg ROz R205 ROg Rz 07 RO4

7. Thus, both Newland and Mendanleeff’ s classify the elements similar to modern periodic
classification based on their valence.

2. What arethelimitations of Mendeleeff’s periodic table? How could the modern periodic table
overcome thelimitations of Mendeleeff’ stable? (AS1) (TQ)

Limitations of M endeleeff’s periodic table: -

1) Position of Hydrogen:- 1. Hydrogen is placed in group IA.

2. However, it resembles the elements of group 1A (alkalimetals) as well as the elements of group
VIIA(Halogens).

3.Therefore the position of Hydrogen is not correctly defined in Mendal eeff’ s periodic table.

2) Anomalous pair_of elements:- 1. In certain pairs of elements, the increasing order of atomic
masses was not obeyed.

2. In these cases Mendal eeff placed the elements according to similaritiesin their properties but not
inincreasing order of their atomic masses.

3. For example Tellurium (atomic weight 127.6) is placed before lodine(atomic weight 126.9).

3) Dissimilar_elements placed together :- 1. Elements with dissimilar properties were placed in
same group as sub-group A and sub-group B.
2. For example, elements of 1A such as Li, Naand K were grouped with coinage metal like Cu, Ag
and Au, though their properties are quite different.

4) Some similar_elements ar e separ ated:- Some similar elements like * copper and mercury’
‘Silicon and thallium’, etc, are placed in different groups of periodic table.

5) Position of | sotopes:- According to Mendeleeff’ s classification, isotopes should be placed at
different places depending upon their atomic masses.
2. For example, isotopes of Hydrogen 1H*, 1H?, 1H> should be placed in three different places.
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M odern periodic table over come the limitations of the M endeleeff’stablein the following way: -

1. Hydrogen is placed in IA group according to its electronic configuration.
2. The position of anomalous pairs can justify on the basis of increasing atomic number.
(atomic number of Teis52 and | is53).
3. Dissimilar elements were placed in different groups in modern periodic table based on their
valence shell configuration.
4. Copper and Mercury come in different groups according their electronic configuration.
5. All the isotopes of same element have same atomic number. So all I1sotopes are placed in same
group as asingle element in modern periodic.

3. Define moder n periodic law. Discuss the construction of the long of the periodic table? (AS1) (TQ)

Modern periodic law:- The Physical and chemical Properties of the elements are the periodic
functions of their atomic number or electronic configuration.

Discription of long form of the periodic table: -

1. In amodern periodic table, the elements are arranged in increasing order of their atomic number.

2. The modern periodic table has eighteen vertical columns known as groups and seven horizontal
rows known as periods.

Groups:-
3. There are 18 groups in the long form of the periodic table. They are represented by Roman

numera | to VIII as A and B groups.
4 According to the [UPAC, these groups are numbered from 1 to 18.
5. A group of elementsis also called as element family or chemical family.

Group | Name of the family
1A Alkalimeta family
1A Alkaline earth metal family
1A Boron family
IVA Carbon family
VA Nitrogen family
VIA Chalcogen family
VIIA | Halogen family
VIIIA | Noble gasfamily

6. Depending upon the last coming electron enters in the atom of the given element, the elements are
classified as's 'p', 'd" and 'f' block elements.

7. sand p block elements are known as representative elements.

8. d- block elements are called Transition elements.

9. f-block elements are called Inner Transition elements.

Periods:-

10. The horizontal rows in the periodic table are called periods. They are seven periods in form of
periodic table.

11. These periods are represented by Arabic numerals 1 through 7.

12. They are only two elementsin first period e.g., hydrogen (H) and helium (He).

13. They are only Eight elements in Second and Third periods.

14. The fourth and 5n period contains 18 elements.

15. The 6 period contains 32 elements.

16. The seventh period is incomplete period.

17. Lanthanoids and actinoids are placed separately at the bottom of the periodic table.
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4. Explain how the elements are classified into s, p, d and f block elementsin the periodic table and
give the advantages of thiskind of classification? (AS1) (TQ)

Depending on the valency shell electronic configuration the elements are classified into s, p, d
and f block.
s-block elements:- 1. The elementsin which the last electron enters the s-orbital of their outer most
energy level iscaled s-block elements.
2. Its valence shell electronic configuration is ns* and ns” .
3. The elements of group IA and I1A belongs to s-block.
4. Execept hydrogen all the s-block elements are metals.

p-block elements:- 1. The elements in which the last electron enters the p-orbital of their outer most
energy level is called p-block elements.

2. Its valence shell electronic configuration isns? np*®.

3. The elements of group I11A and VIIIA belongs to p-block.

4. p-block contains metals, non-metals and metalloids.

sand p block elements are known as representative elements.

d-block elements:- 1. The elementsin which the last electron enters the d-orbital of their outer most
energy level is called d-block elements.

2. Its valence shell electronic configuration ns' ® 2 (n-1)d*° are called d-block elements.

3. The elements of group IB to VIIIB belongs to d-block.

4. All the d-block elements are metals.

5. d-block elements are placed in between the s-block p-block elements.

6. These are known as Transition elements.

f-block elements:- 1. The elements in which the last electron enters the f-orbital of their outer most
energy level is called f-block elements.

2. Its valence shell electronic configuration is (n-2) f 4 (n-1) d ** ns’.

3. These are known as Inner Transition el ements.

4. Lanthanoids and actinoids are belongs to f-block elements.

Advantage:- 1. Thedivision of elementsinto s, p, d, and f blocksis helpful to study the properties
of the elements easily.
Ex:- All s-block elements are soft and reactive metals.
2. Every group has the elements with same valence e ectronic configuration. So they have similar
chemical properties.

5. Why wasthe basis of classification of elements changed from the atomic massto the atomic
number? (ASL) (TQ)

1. Generally elements are classified into various groups based on their chemical properties.

2. We know that the chemical properties of the elements depending upon the number of valency
electrons present in the atom.

3. The elements which have same electrons in their valency shell shows similar chemical properties.

4. The property of different elements can be compared if we know their atomic numbers.

5. On the other hand the elements which have same atomic masses (Ar*°, Ca'* and Co®® and Ni*°)
shows different chemical properties.

6. This means the chemical properties of the elements do not depending on their atomic masses.

7. Moreover, determination of atomic mass is not accurate.

8. Atomic number is considered as fundamental property of an atom than the atomic mass.

9. Because no two elements will not have same atomic number.

10. So, the basis, of the classification of elements changed from atomic mass to the atomic number.
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6. ldentify the element that hasthe lower Ionization energy in each pair of the following and mark it
with a symbol (v'). (ASL) (TQ)
(i) Mgor Na  (ii))Lior O (iii)Bror F (iv)K or Br
i) Mg (or) Na:- Na(v") haslow ionization energy than Mg.

Reason:- 1. Since Naand Mg belongs to same period and Na s present left to Mg in that period.
2. Aswe move left to right across the period ionization energy increases.

i) Li (or) O — Li (v)has low ionization energy than O.
Reason:- 1. Since Li and O belongs to same period.
2. Aswe move left to right across the period ionization energy increases.

iii) Br_(or) F:- Br (v)haslow ionization energy than F.

Reason:- 1. Since Br and F belongs to same group and the atomic number of Br is morethan Fin
that group.
2. Aswe move top to bottom in a group ionization energy decreases.

iv) K (or) Br:- K (v")has low ionization energy than Br.

Reason:- 1. Since K and Br belongs to same period and K is present |eft to Br in that period.
2. Aswe move left to right across the period ionization energy increases.

7.a) What isa periodic property? How do the following properties changein a group and period?
Explain?
a) Atomicradius  b) lonization energy c) Electron affinity d) Electro negativity.

(b) Explain theionization energy order in the following sets of elements:
a) Na, Al, Cl b) Li, Be B ¢cC,N,O d) F, Ne, Na €) Be, Mg, Ca.

Periodic property:- The property of an element which isrelated and repeated according to
electronic configuration of the atoms of elements is known as periodic property.

a) Atomic radius:- The distance between the centers of the nucleus to the outermost shell of an atom
Is called atomic radius.

In a groups.- Atomic radius increases from top to bottom in a group.
In aperiods:- Atomic radius decreases from left to right in a period.

b) lonization energy:- The energy required to remove an electron from the outer most orbit of a
neutral gaseous is called ionization energy.

In a groups:.- lonization energy decreases as we go, down in agroup.
In a periods:- lonization energy generally increases from left to right in period.

c) Electron affinity:- The electron affinity of an element is defined as the energy liberated when an
electron is added to its neutral gaseous atom.

In agroups.- Electron affinity decreases as we go down in a group.

In a periods:- Electron affinity increases along a period from left to right.

d) Electro negativity:- The electro negativity of an element is defined as the relative tendency of its
atom to attract electrons towards it when it is bounded to the atoms of another element.

In a groups:.- Electro negativity decreases as we go down in a group.

|n a periods:- Electro negativity increases along a period from left to right.
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i) a) Na, Al, CI:- 1. All these elements belong to same period.
2. The order of their atomic sizeisNa> Al > Cl.
3. Aswe move from left to right in a period lonization energy increases.
=~ The order of ionization energy of these elementsare Cl > Al > Na.

b) Li, Be, B :- 1. All these elements belong to same period.
2. The electronic configuration of Li — 15 28% Be- 15° 25*; B- 1% 25 2p*
3. The penetration power of 2p isless compared to 2s. So, it is easy to remove electron
from 2p.
=~ The order of ionization energy of these elementsare Be > Li > B.

c) C,N, O :- 1. All these elements belong to same period.
2. The electronic configuration of ¢ — 15* 25° 2p% N- 1s? 25° 2p°; O — 1¢” 25 2p*
3. Nitrogen has half filled configuration in degenerated orbital.
4. S0, it ismore stable compareto C & O, so, N has high ionization energy.
=~ The order of ionization energy of these elementsareN > C > O.

d) F, Ne, Na:- 1. Neisaninert gas, so it has highest ionization energy.
2. Nahas larger size compareto F. So, it has low ionization energy.
=~ The order of ionization energy of these elementsare Ne > F > Na.

€) Be, Mg, Ca:- 1. These elements belongs to same group the atomic size of these elementsis
in the order of Ca> Mg > Ba.
2. As atomic size increases ionization energy decreases.
=~ The order of ionization energy of these elements are Be > Mg > Ca

8. Aluminum does not react with water at room temperature but reacts with both dil. HCI and NaOH
solutions. Verify these statements experimentally. Write your observations with chemical equations.
From these observations, can we concludethat Al isa metalloid? (AS3) (TQ)

1. Metalloids are elements which resemble both metals and non-metals.
2. The valence shell of metalloids contain 3, 4, 5, 6 elements starting from periods 2 to 5
respectively.
3. Al belongs to 3" period. It contains 3 valence electrons,
4. So, itisnot ametaloid asit contains 3 valence electrons instead of 4.
5. Al doesn’t react with water at room temperature. But it reacts with water at high temperature.
2Al + 6H,O — 2A|(OH)3 + 3H,
6. Al reactswith dil Hcl & liberates Hydrogen gas
2Al + 6 HCl — 2AICl3 + 3H>1
7. Al reacts with dil NaOH and liberates hydrogen gas
2Al + 2NaOH + 6 H,O — [Nap Al(OH)4]+ 3H2t
8. From the above reactions, we conclude that all react with both acids as well as bases. So, it is
amphoteric.

9. Coallect theinfor mation about reactivity of VII1A group elements (noble gases) from internet or
from your school library and prepareareport on their special character when compared to other
elements of periodictable. (AS4) (TQ)

1. Helium(He), Neon(Ne), Argon(Ar), Kripton(Kr), Xenon(Xe) and Radon(Rn) are caled VIIIA
group elements.
2. The VIIIA group elements are chemically inactive.
3. All of them have stable “ octet” in their valence shells except helium.
4. The noble gases have high ionization energy and zero electron affinity values.
5. Conseguence to thisloosing or gaining an electron or sharing of electrons is difficult.
6. But some compounds of these gases have been prepared under suitable conditions.
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7. Xenon (Xe) shows atendency to lose an electron and exist in a positive oxidation state.
8. Thereforeit reacts with highly electronegative elementslike F; & O, only .
Q:- X603, XeO4; Xek;, XekF,.

10. Collect information regarding metallic character of elementsof I A group and preparereport to
support theidea of metallic character increasesin a group aswe move from top to bottom?(A$4) (TQ)

1. The tendency of an element to lose electron and form positiveionsis called metallic character.
2. The elements to the left of the periodic tablei.e., IA group have greater tendency to lose el ectrons
S0, they are strong metals.

3. Li, Na, K, Rb, Cs (IA) are strong metals as they lose one electron and posses high reactivity.

4. Aswe go down in a group the atomic size increases and el ectrons in the outer shell experiences
less nuclear attractions and so can lose electron easily thus increased metallic character.

5. lonization energies decreases from L1 to Cs and atomic radius increases from Li to Csin IA group.

6. So, metallic character increases from Li to Csin |A group.

11. Without knowing the electronic configurations of the atoms of elements M endeleev still could
arrangethe elements nearly closeto the arrangementsin the Modern periodic table. How can you
appreciatethis? (AS6) (TQ)

1. Mendeleeff arranged the element known at that time in a chart in a systematic order in the
increasing order of their atomic weight.
2. Mendel eeff tried to explain the similarities of elements in the same group in terms of their
common valency.
3. Elements present in agiven vertical column (group) have similar properties.
4. Each group is divided into 2 sub- group A and B. The elements within any sub group resemble
each other to great extent.

5. A period comprises the entire range of elements after which properties repeat themselves.

6. There are 7 periods in the Mendel eeff’ s periodic table.

7. Based on the arrangements of the elementsin the table he predicted that some elements were

missing and left blank spaces at the appropriate places in the table.

8. His predicted properties were almost the same as the observed properties of those elements after
their discovery.

9. Inthisway, without knowing the electronic configuration of the atoms of elements Mendel eeff
still could arrange the elements nearly close to the arrangements in the modern periodic table.

10. Hence, | appreciate the effort of Mendel eeff.

12. How the positions of elementsin the periodic table help you to predict its chemical properties?
Explain with an example? (AS7) (TQ)

Position of elementsin the periodic table helps us to predict their chemical properties.
1. The elements which are almost left in the periodic table are metals and highly reactive.
Ex: Li, Na, K, Mg & Caetc, areleft in the periodic table these are metals and highly reactive.

2. The elements which areright in the periodic table are non-metals and gases.
Ex: O, F, Cl, Setc, areright in the periodic table. These are non metals.

3. The elements which are in the 18" group are noble gases and inert for chemical reactions.
Ex: He, Ne, Ar etc, are noble gaseswhich arein 18" group (VIIIA). These are inert for
chemical reactions.
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13. @) Why the elements are classificed :
b) What isthe properity hasto taken for classifying the elements by mendeleeff.
¢) In mendeleefs periodic table some gaps are not filled by the elements ? Why?
a) They approximately more than 115 elements. We cannot easily understand chemical and
physical properties of it. So there is a necessicity to classify the elements.

b) Mendeleeff's states that the physical and chemic properties of the elements are a periodic
function of their atomic weights'.

c) Based on the arrangement of the elementsin the table he predicted that some elements were
missing and left blank spaces at the appropriate places in the table. Mendel eff believed that
some new el ements wouldbe discovered definitely.

14. How do you appreciate the role of electronic configuration of the atoms of elementsin periodic
classification ?
1. Modern periodic table is based on electronic configuration. So elements are arranged in ascending
order of their atomic number.

2. The chemical properties of el ements depends on valence e ectrons the elements in same group has
same number of valence electrons. So the elements belongs to same group have similar properties.

3. So the construction of modern periodic table mainly depends on electronic configuration.

4. Certain elements of highest atomic mass precede those with lower atomic mass. Thistype of
Anomalous pair of elements are also rectified in Modern periodic table.

5. Hence electronic configuration play a major role in the preparation of Modern periodic table.
So it is appreciated.

Periodicity
The simple technique to find out the Periodic Propertiesis as follows.
The simple technique was READ P-hysics.

Where, R = Standsfor Reducing Nature.
E = Standsfor Electro positivity.
A = Standsfor Atomic size.
D = Stands for Decreases. (In)
P = Standsfor Periods.

It means the three periodic properties like Reducing nature, Electro positivity and size are decreases
in periods, increases in groups.
The remaining periodic properties are opposite to the above properties. |.e.
lonization energy, Electron affinity, Electro negativity and oxidising nature are increasesin
periods and decreases in groups.

READ P-hysics.
S.No | Atomic property | Periods (left to right) Groups (top to bottom)

1 | Reducing nature Decreases Increases

2 | Electro positivity Decreases Increases

3 | Atomic size Decreases Increases

4 | lonization energy | Do not follow any regular trend. Decreases

5 | Electron affinity Increases Decreases

6 | Electro negativity | Increases Decreases

7 | Oxidising nature Increases Decreases

NOTE:- Don't confuse E-stands for Electro positivity but not Electro negativity or Electron affinity.



Chapter-10
CHEMICAL BONDING

1 Mark Questions

1. What is meant by a chemical bond?
Chemical bond:- The force of attraction between any two atoms or a group of atoms that results a
stable entity iscalled a‘ chemical bond'.

2. What arethe affected and unaffected ones during the bond for mation?
1. The nucleus and the electrons in the inner shell remain unaffected when atoms come close
together.
2. But the electronsin the outermost shell (valence shell) of atoms get affected.

3. What ismeant by L ewis symbol or electron dot structure?
1. The valence electrons in the atom of an element is depicted in a short form by Lewis symbol or
electron dot structure.
2. We represent the nucleus and inner shell electrons of the atom by the symbol of the element and
electrons in the outer shell by dots or cross marks.

4. Who proposed the electronic theory of valence?
Kossel and Lewisin 1916.

5. What ismeant by a Kernel?
Kerne:- Kernel isthe nucleus and all other electrons in the atom except the outer most shell electrons.

6. Who proposed the electrostatic bond?
Kossel proposed the ionic bond (electrostatic bond).

7. Definetheterm ionic bond?
| onic bond: - Transfer of €ectrons from one atom to another atom leads to ionic bond.

8. Give examplefor ionic compounds?
Sodium chloride (NaCl), Magnesium chloride (MgCl5), Aluminium chloride (AlCl5).

9. Define Co-ordination Number ?
Co-ordination Number :- Number of ions of opposite charges that surrounds agivenionin acrysta
is known as co-ordination number.

10. Why ionic bond is also called as electrostatic bond or electrovalent bond?
1. We know ionic bond is formed between two charged particles known asions.
2. Sometimes based on the forces being electrostatic, the bond is aso called the el ectrostatic bond.
3. Asthe valence concept has been explained in terms of electrons, it is also called the electrovalent
bond.

11. What ismeant by a group number or valence?
Group number :- The number of electrons lost from ametal atom isthe valence of its e ement
which is equal to its group number.
Ex:- Naand Mg have valence 1 and 2 respectively.

12. What isthe structure of NaCl?
NaCl is said to possess face centred cubic lattice crystal structure.



13. What ismeant by a cation and anion?
Cation:- A positively charged ion is called a cation.

Q:- uNa - 2,8 1; 11Na+ - 2, 8.
Anion:- A negatively chargedioniscalled aanion.
Q:- 17C| - 2,8,7; 18C|- - 2,8, 18.

14. What arethefactorsthat affecting the cations and anions?
The tendency of losing electrons to form cations (or) gaining electron to form anions depends on the
following factors.
1. Atomic size.
2. lonisation potential.
3. Electron affinity.
4. Electronegativity.

15. Writethe conditionsthat arefavourable for the formation of cations?
The atoms of elements with low conisation energy, low electron affinity high atomic size and low
electro negativity form cations.

16. Writethe conditionsthat are favourable for the formation of anions?
The atoms of elements with high ionisation potential, high electron affinity, small atomic size and
high electro negativity form anion.

17. What is meant by a covalent bond? Who proposed this concept?
Covalent bond:- The sharing of electrons between two atoms leads to covalent bond.

18. Give examplesfor covalent compounds?
Oxygen molecule (O,), Nitrogen molecule (N,), Methane molecule (CHz), Ammonia molecule
(NH3), water molecule (H20).

19. What is meant by a double bond? Give one example?
Double bond:- The sharing of two pairs of electrons between two atoms in a covalent bond is called
double bond.
Ex:- Formation of O..

20. What ismeant by a triple bond? Give one example?
Triplebond:- The sharing of three pairs of electrons between two atomsin acovaent bond is called
triple bond.
EX:- Formation of Na.

21. Explain the difference between the valence electrons and the covalence of an element ?
Valence electrons:- The electrons present in the outer most orbit of an atom are called valence

electrons.
Covalency:- Thetotal number of covalent bonds that an atom of an element formsis called its
covaency.

22. Writethe draw backs of electronic theory of Valency?
Draw backs of electronic theory of Valency:- 1. It cannot explain the shapes of molecules.
2. It cannot explain the bond angles of molecules.
3. It explains the reactivity of inert gas elements.

23. Who proposed the quantum mechanical model of an atom(valence bond theory)?
Linus Pauling (1954).



24. What isVSEPRT (theory) ? Who proposed it ?
1. To explain the bond angles in the molecul es through covalent bonds the valence-shell-electron
Pair repulsion theory was proposed.

2. Thistheory was proposed by Sidgwick and Powell (1940) and improved by Gillespie (ﬁe?:‘bb) and
Nyhlom (2355<0) (1957).

25. What is meant by an end-on-end overlap or Sigma (o) bond?
Sigma (o) bond:- 1. In the end-on-end type of overlap, the end part of an orbital overlaps with the
end part of another orbital.
2. The resultant bond formed by such an overlap is called Sigma (o) bond.
3. Sigmabond can exist independently. So it is a strong bond.

26. What ismeant by a side on overlap or pi (1) bond?
Pi (1) bond:- 1. In side on overlap an orbital overlaps with another side ways.
2. the bond formed by such an overlap is called ‘ pi’ bond designated as ‘1t .
3. Pi (1) bond is aweak bond than sigma (o) bond.

27. Who proposed hybridization?
Hybridisation of atomic orbital’s was proposed by Linus Pauling (1931).

28. What ishybridization?
Hybridization:- The process of mixing of atomic orbital’s of nearly same energy to produce a set of
entirely new orbital’s of equivalent energy is known as hybridisation.

29. Give examples of elementswhich are stablein their atomic state ?
Helium, Neon, Argon, Krypton, Xenon, Radon are stable in their Atomic state.

30. Why the Noble gases ar e least reactive?
Except Helium other Noble gases have eight electrons in their outer most shell. i.e., why Noble gases
are least reactive.

31. What isoctet rule?
Octet rule:- The outer most shell having the eight electrons is called octet rule.

32. Why isthe chemical formula of water isH,O why not HO, ?
1. The valence of Hydrogen = 1.
2. The valence of oxygen = 2.
3. So two Hydrogen atoms shares their electron with one oxygen atom.
4. Hence the chemical formula of water is H,O.

33. Name the bond formed between Alkali metals and Halogens?
lonic bond is formed between Alkali metals and Halogens.

34. What type of bond isformed in 17" group / VIl A group elements?
Covalent bond

35. What is coordination number? Write the coordination number of sodium chloride?
1. The number of ions of opposite charge that surround a given ion of given chargeis known as
co-ordination number.
2. Co-ordination number of solid sodium chlorideis6.

36. Bond length of F,is1.44 A°. What doesit mean?
The equilibrium distance between the nuclei of two fluorine atoms is 1.44 A°.
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37. The Bond dissociation energy of H — F molecule (Hydrogen fluoride) moleculeis 570 KJ mol™.
What doesit mean?
570 KJ mol™ energy is needed to break the covalent bond of hydrogen fluoride molecule.

38. Why the bond anglereduced in water molecule?
1. In water molecule, the central atom oxygen has two lone pair and two bond pair of electrons.
2. Dueto lone pair Lone pair electron repulsions bond angle reduced to minimize the repulsion
forces.

39. Why do some elements and compounds reach vigorously while other isinert?
Elements which do not have octet configuration in there valence shell react vigorously with other
elements and which have octet in their valence shell chemically inert in nature.

40. Define co — ordination number ?
Co —ordination number:- The number of oppositely charged ions covered agiven ion of given
charge is known as co — ordination number.

41. What isthe bond anglein a molecule?
It is the angle subtended by two imaginary lines that pass from the nucleus of two atoms which from
the covalent bonds with the central atom through the nucleus of the central atom at the central atom.

2 Mark Questions

1. List thefactorsthat determine the type of bond that will be formed between two atoms? (AS1) (TQ)
The factors that determine the type of bond is asfollows. They are,
1. Theforce of attraction or repulsion between the electrons and protons.
2. Number of valence electrons present in the valence shell of the atom
3. Electro negativity.
4. Atomic size
5. lonization potential
6. Electron affinity.

2. Explain the difference between valence and covalence? (AS1) (TQ)

Valence electrons Covalence
1. Number of electrons present in the 1. The capacity of atomsto neither gain,
valence shell is known as valence nor loose or share electrons is known
electrons. as covalence.
2. Number of valence electronsis equal 2. Covalenceis equal to the number of
to the group number of the atom. electrons participate in the bonding.
3. Valence electrons number isawaysa | 3. Covalence may be positive or negative.
positive integer
4. Ex:- The valence of Sodiumis 1. 4. Ex:- The covaence of Hydrogeniis 1.
3. A chemical compound hasthe following L ewis notation:
a) How many valence electrons does element Y have? « X xx
b) What isthe valence of element Y? X o Y x
¢) What isthe valence of element X? xX®
d) How many covalent bonds aretherein the molecule? H
€) Suggest anamefor theelements X and Y.
a) Six (6)
b) Two (2)
¢) One (1)



d) Two (2
e) Element X = hydrogen (;H%)

Element Y = Oxygen (sO™) The formed molecule may be H,0.
4. A chemical compound hasthe following L ewis notation:- B

A) Writethe valence electrons of A. X
B) Writethe valence electrons of B. i
C) How many covalent bonds are therein the molecule? BxeAexB
D) Suggest a name for the elements A and B. °

A)4 x

B) 1 B

C4

D) CH,4

5. Why do only valence electronsinvolve in bond formation? Why not electron of inner shell?
Explain? (ASL) (TQ)
1. The electrons present in the outermost orbital of an atom are known as valence electrons.
2. They are very active.
3. They are weakly attracted to the nucleus. So that involves a chemical bond formation
4. Electrons present in the inner shells cannot participate in bond formation.
5. Because the electrons present in the inner shells are strongly attracted by nucleus .
6. The electrons present in the inner shells are stable.

6. A,B and C arethree elementswith atomic number 6, 11 and 17 respectively?(AS1) (TQ)
i) Which of these cannot form ionic bond? Why?
i) Which of these cannot form covalent bond?
ii1) Which of these can form ionic as well as covalent bonds?

Heregiven elementsare, A — Carbon (¢C)
B — Sodium (1:Na)
C — Chlorine (:7CI**)

i) 1. A — Carbon (sC?) forms covalent bonds and cannot form ionic bond.
2. Becauseitsvaenceis 4. So, it isdifficult to lose or gain 4 electrons to get octet configuration.
3. But it forms a covaent bond by sharing of electrons.

ii) 1. B —Sodium (11Na*®) formsionic bond and cannot form covalent bonds.
2. It vaenceis 1. So, it iseasy to donate that one electron to get noble gas configuration.
3. So, it can form ionic bond by losing of one e ectron.

iii). The atomic number of Chlorineis17.i.e.‘C’ canformionic aswell as covalent bond.

7. Predict thereasonsfor low melting point for covalent compounds when compared with ionic
compounds? (AS2) (TQ)
1. Inionic compounds the ions are bounded by strong el ectrostatic force of attractions.
2. Therefore they are strong solids with high melting points and boiling points.
3. In covaent compounds the atoms are bounded by weak forces.
4. Therefore covalent compounds are gases and liquids at room temperature.
5. Hence covalent compounds have low melting and boiling points.



8. Draw simple diagrams to show how electrons are arranged in the following covalent molecules:
a. Calcium oxide (CaO) b. Water (H,0) c. Chlorine (Cly) (AS5) (TQ)

a. Calcium oxide (CaQ): Calcium atom has two valence electrons and Oxygen has six valence
electrons.

Cf;o ™ -é: —_— Caz+ [:":]} — CaO

b. Water (H,0):- Each Hydrogen atom has one valence electron and Oxygen has six valence

electrons.
i °6' H. — e —> H.O
H+°0e+ 6 9

c. Chlorine (Cl,): Each Chlorine atom has seven electrons in their valence shedll.

:(:32. .Cl.—-——) @e@ > Ol

9. Represent the molecule H20 using L ewis notation? (AS5) (TQ)
1. One atom has six valence electrons.
2. So it can achieve the electronic configuration of Neon by sharing two electrons, one with each
Hydrogen atom.

e e e .... |
H+*03+ H —> H D¢ H— HO

10. Represent each of the following atomsusing L ewis notation: a. Beryllium b. Calcium c. Lithium

(AS5) (TQ)

a. Beryllium: Beryllium has two valence electrons. Be.-
[ ]

b. Calcium: Calcium hastwo vaence electrons. Cg ®

c. Lithium: Lithium has one vaence el ectrons. I:i

11. Represent each of the following molecules using L ewis notation: (ASH) (TQ)
(a) Brominegas (Bry)
(b) Calcium chloride (CaCly)
(c) Carbon dioxide (CO,)
(d) Which of the three molecules listed above contains a double bond?

(a) Bromine gas (Br»):-

'Br'+-Br —-b. or Br - Br

(b) Calcium chloride(CaCly):-

1eateetsalld — oo [iffs] o cacy
e Ll 2




(c) Carbon dioxide(COy):-
Us 208 i€

i 2oz 1 — (FB) or B-c-7

(d) Which of thethree moleculeslisted above contains a double bond?
Carbon dioxide (CO,) contains double bond.

12. Two chemical reactions are described below. (ASH) (TQ)
i) Nitrogen and hydrogen react to form ammonia (NH3)
i) Carbon and hydrogen bond to form a molecule of methane (CH,).
For each reaction, give:
a) Thevalence of each of the atomsinvolved in thereaction.
b) The Lewisstructure of the product that isformed.

i) Nitrogen combines with hydrogen to form Ammonia (NHs).
N, + 3H, — 2NH;3

a) Valence of Nitrogen is 3 and hydrogenis 1.
b) The Lewis structure of NH3is,

e ° ° [ .I\-E
'§‘+H+H+H ——>H=N: (or)
[ 1]
H

i) Carbon combines with hydrogen to form methane (CH,).
C+2H, - CH,4

a) Valence of carbon is4 and hydrogenis 1.
b) The Lewis structure of CH,4 is,

H H
s . ° . |
0(.}-+H°+H‘+H +H — H--g--H — H—C—H
e |

H H

13. How Lewisdot structure helpsin understanding bond for mation between atoms? (AS6) (TQ)
1. Lewis dot structure of molecule or ion shows how atoms are bonded with each other.
2. Bonding electrons are indicated either by two dots or by a dash.
3. For example, awater molecule can be represented by either of the following two diagrams.
4. Lewis dot formulae show only the number of valence electrons, the number and kind of bonds.

L X J | X ]
H:0:3 H—O o
ee |
H H
Lewis dot formula Dash formula




14. What is octet rule? How do you appreciate role of the octet rulein explaining the chemical
Properties of elements? (AS6) (TQ)
Octet rule:- The tendency of atoms to achieve eight electrons in their outermost shell is known as
octet rule.
1. The atoms of all elementstry to attain either 2 or 8 electronsin their outermost energy level which
is of maximum stability and hence of minimum energy.
2. If the compounds or elements satisfies octet rule that they became most stable.
3. Hence, they have high melting and boiling points.
4. So | appreciate the role of octet rule in explaining the chemical properties of elements.
5. But some compounds like BF3, PCls violates octet rule.

15. Writethe difference between ionic and covalent compounds?

I onic compound Covalent compound

1. They are formed by the transfer of electrons | 1. These are formed by the mutual sharing of
between two atoms. electrons between the atoms.

2. These are having high melting and boiling 2. These are having low melting and boiling
points. points.

3. These are solublein polar solventslike 3. These are soluble in non-polar solvents like
water. benzene and CCl.,.

4. These are highly reactivein polar solvents. | 4. These are lessreactive in polar solvents.

5. These posses ionic reactions and reactions 5. These possess molecular and are slow at
are instantaneous. room temperature.

4 Mark Questions

1. Explain the formation of sodium chloride and calcium oxide on the basis of the concept of electron
transfer from one atom to another atom? (AS1) (TQ)
Formation of sodium chloride (NaCl):- Sodium chloride is formed from the elements sodium (Na)
and chlorine (Cl).
Cation formation:- 1. The atomic number of sodium is 11. Its electronic configurationis 2, 8, 1.
2. Sodium loss one electron, it forms a cation (Na") and gets Neon (Ne) electronic configuration.

uNa - 10Na+ +e

Anion formation:- 1. The atomic number of Chlorineis 17. Its electronic configurationis 2, 8, 7.
2. Chlorine receives one electron, it forms an anion (CI') and gets Argon(Ar) electronic configuration.

17Cl + € — 15CI°

These two oppositely charged ions Na+ and Cl- gets attracted each other due to electrostatic
forces and forms the compound Sodium chloride (NaCl).

Nat+ + Cl- — NaCl

Formation of Calcium Oxide (CaQ):- Calcium Oxide(CaO) isformed from the elements Calcium
(Ca) and Oxygen (O).

Cation formation:- 1. The atomic number of Calcium is 20. Its electronic configuration is 2,8,10.
2. Calcium losses two electrons, it forms a cation(Ca2") and gets Argon(Ar) electronic configuration.

»xCa - 10C82 T+ 26




Anion formation:- 1. The atomic number of Oxygen is 8. Its electronic configuration is 2, 6.
2. Oxygen receives two electrons, it forms a anion(O%) and get a Neon(Ne) electronic configuration.

oCl + 26 — 1,Cl %

These two oppositely charged ions Ca?* and Cl % gets attracted each other due to electrostatic
forces and form the compound calcium Oxide (CaO).

ca" + 0% — Ca0.

2. How bond energies and bond lengths of molecule help usin predicting their chemical properties?
Explain with examples? (AS1) (TQ)
1. Bond length:- It is defined as the distance between the 2 nucle of the atoms which involved in
bonding.
2. Bond Enerqgy:- It isdefined as the energy required to break the bond between 2 atoms of a
di-atomic covalent compound in its gaseous state.
3. Generally, bond energies and bond lengths of molecule help usin predicting their chemical
properties.
4. If amoleculeis having low bond energy and high bond length values, it is a very active one.
5. They are having polar nature. They actively participate in chemical reactions.

6. For example:- In lodine molecule, as the bond length between the atomsis high dueto itslarge
Sized atoms.
7. So, amount of energy required for bond breakageislow. So, it is highly reactive in reactions.

i.eBond energy a ;- -

8. So, higher the bond energy, more stable and less reactive in case of chemical reactions.
9. Similarly, Melting and Boiling points of a substance can also be determined by this bond energies
and bond lengths.

3. Explain the formation of the following molecules using valence bond theory. (AS1) (TQ)
a) N> molecule b) O, molecule.

a) Formation of N, molecule:- 1. The atomic number of Nirogenis7.

2. Its lectronic configuration is 15° 25 2p,* 2p,* 2p," (or)
15> 28* 2zpd 2pyt 2pst
3. Suppose that 2px orbital of one ‘N’ atom overlaps the * 2px’ orbital of the other ‘N’ atom giving
Opx - Px bond, along the inter-nuclear axis.
4. Similarly 2py and 2p, orbitals of one ‘N’ atom, overlap with 2p, and 2p, orbital of other ‘N’
atom laterally, respectively perpendicular to inter nuclear axis given 1py, — py and 1t p, -, bonds.
5. So, N2 molecule has atriple bond between two Nitrogen atoms.

z =
¥ n
» ,ﬁ%:
‘[\T2 molecule

N-Atom N-Atom

b) Formation of O, molecule:- 1. The atomic number of oxygen is 8.

2. Its electronic configuration is 15° 25 2p,” 2p,* 2p,* (or) 1]

15 282 2pd 2p 2p.!




3. If the 2p, orbital of one Oxygen atom overlaps with 2p, orbital of another Oxygen atom and forms
ao py—py bond isformed.
4. Similarly 2p, orbital of ‘O’ atom overlaps with 2p, orbital of other ‘O’ atom laterally,
perpendicular to the inter nuclear axis giving an p, —p, bond.
5. O, molecule has a double bond between two Oxygen atoms.

e =

O-Atom 0-Atom 05, Molecule

4. What is hybridization? Explain the for mation of the following molecules using hybridization.
a) BeCl; b) BF3 (ASL(TQ)

Hybridization:- The process of mixing of atomic orbital’s of nearly same energy to produce a set of
entirely new orbital’ s of equivalent energy is known as hybridisation.

a) Formation of BeCl,:- 1. The atomic number of Beryllium = 4.
2. Its electronic configuration is 15> 25°. Since there are no unpaired electronsin the valence shell.
3. In excited state 2s-orbital isfirst unpaired and an electron is shifted to 2p-orbital.

4. Ground state electronic configuration of ‘Be' is, HEERE

1% 28 2p.° 2p0 2pf

5. Excited state electronic configuration of ‘B€’ is, D D

1s> 2s' 2p! 2p° 2pe
L1

6. Now there is hybridization between one ‘s’ and p-orbital.

7. Two orbital’ s of same shape and energy come into existence.

8. The overlap with p-orbital each of two chlorine atoms forming two sigma (o) bonds.
9. The molecule formed is linear with a bond angle 180°.

Be
TSI
Cl l Cl Cl \Ee{ CI
Hybrid orbitals LE0

b) Formation of Boron Trichloride (BCls):- 1. The atomic number of Boronis 5.

2. Its electronic configuration is 1s” 25° 2p".

3. In ground state, it has one unpaired orbital which can form only covalent bond.

4. To get trivalency, the 2s-orbital is unpaired and the electron is shifted to 2p- orbital.

5. Now in excited state the three unpaired orbitals undergo hybridisation giving rise to three hybrid
orbitals which are 120° apart.

6. Ground state electronic configuration of ‘B’ is, I:l |:|

187 287 Zpd 2p° 2p’

7. Excited state electronic configuration of ‘B’ is, [ ]

15> 2s' 2p 2p° 2p2
L 1
8. The three hybrid orbitals overlap with three p-orbitals from three Fluorine atoms forming three
sigma bonds.
9. The molecule formed is triangular planar.
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F
F
B F B)120°
F
F F
Hybrid Orbitals

5. Collect theinfor mation about propertiesand uses of covalent compounds and prepareareport?
(A4) (TQ)
Properties of covalent compounds:-
1. Covaent compounds exists as gases (or) liquids of low boiling (or) melting points.
2. In general, covalent substances are bad conductors of electricity.
3. These are fredly soluble in non polar solvents like benzene, carbon tetrachloride, but soluble in
polar solvents like water.
4. These are bad conductors of electricity.
5. They undergo molecular reactions.
6. Rate of reactions are low.

Uses of covalent compounds:-

1. 99% of our body, was made up of covalent compounds

2. Water is acovaent compound. We know its many uses.

3. Methane gas is used for cooking purpose.

4. Some covalent compounds are used for polyesters.

5. Covaent compound like Naphthalene balls are used for household purpose.
6. They are used for laboratory purpose and medicina purpose.

6. Writethe properties of lonic and Covalent compounds?
lonic Compounds:- 1. lonic compounds are solids in state.
2. They have high MP and BP' s due to strong el ectrostatic of attractions.
3. They soluble in polar solvents.
4. Their chemical reactivity is mole because of no bond making and bond breaking.

Covalent compounds:- 1. They are liquid and gases at room temperature

2. They have low MP and BP' s due to weak force of attraction.

3. They soluble in both polar as well as non polar solvents.

4. They are less or moderate reactive because of bond making and bond breaking involved in
chemical reactions.

7. Writethe postulates of valence shell electrons pair repulsion (VSEPR) theory?
V SEPRT was proposed by Sidgwick and Powell (1940). It was further improved by Gillespie
and Nyholm (1957).
Postulates:- 1. Every central atom in a molecule may possess two types of e ectron pairs bond
pair and lone pair of electrons.
2. Lone pair of electrons may or may not present in a molecules.
3. There are repulsive forces among these pair of electrons. This follows,
Lone pair — Lone pair > Lone pair — bond pair > bond pair — bond pair
4. The presence of lone pairs of electrons on central atom causes slight distortion of bond angles.
5. Hence the molecules deviate from their original shape, to reduce the repulsive forces.
6. A multiple bond istreated as if it isasingle electron pair and the two or three electron pairs of a
multiple bond are treated as a single super pair.
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Note :- The shapes of the molecules are depends on bonding electrons and lone pair of electrons.
Obseve the following table for an idea to known about the shape of the molecules.

S.No | No. of bond | No. of loan | Bond angle | Shape of the molecule | Example
pairs pairs
1 2 180" Linear BeCl,
2 3 120° Trigonal-planar. BF;
3 4 109°28' | Tetrahedron CH,4
4 3 1 107°48" | Triagonal pyramidal NH
5 2 2 104°31' V-Shape H,0
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Chapter-11
ELECTRIC CURRENT

1 Mark Questions

1. Give onelive example which provides evidence for the motion of chargein the atmosphere?
Lightning.

2. Define conductor s?
Conductors:- The material which alow the current passes through them is called conductors.
Ex:- All metals.

3. Define Insulators or non-conductor s?
| nsulator s:- The material which do not allow the current passes through them is called insulators.
EXx:- Plastic, rubber, wood etc.

4. Define Semiconductor s?
Semiconductors:- The material which allow the current partially passes through them is called
semiconductors.
EXx:- Silicon and Germanium.

5. What isElectric current? Writetheir units?
Electric current:- 1. Electric current is defined as the amount of charge crossing any cross section of

the conductor in one second.

- 1 : h
Electric current(l) =2 ectric charge(Q)

time interval(t)

2. The Sl unit of electric current is ampere denoted by A.

6. Define Amper e?
Ampere- 1. If one coulomb of charge crosses any cross section of the conductor in one second, then
the electric current flows through that conductor is“1 Ampere”.
2. It isdenoted with the letter A.

3.1 Ampere = 152U 5 09 A =1 Cfs
1 Second

7. Writethe value of magnitude of electric charge?
The magnitude of electric charge ‘€’ is1.602 x 10°C.

8. What isthe value of drift speed or drift velocity of the electronsin a conductor s?
Vg = 7x10° m/s = 0.07mm/s.

9. How can we measur e electric current?
1. Generally an ammeter is used to measure electric current.
2. It isaways connected in seriesto the circuit.

10. What iselectric potential difference or voltage?
Potential difference:- The work done to move a unit positive charge from one point to another it is
called as potential difference or voltage.
2. It isdenoted with the letter *V'.

_Workdone(W)
voltage (v) —(C’;T::(z)
3. 1ts Sl unitisVolt'.




11. Definethe word emf?
emf:- emf is defined as the work done by the chemical force to move unit positive charge from
negative terminal to positive terminal of the battery.

12. Define volt?
Volt:- If 1 Joule work isdoneto move 1 coulomb of positive charge from one point to another, then
the electric potential difference between those two pointsis1 ‘volt’.

_  1Joul
1volt= 1Coloumb’

13. How can we measur e potential difference or emf?
1. Generally avolt meter is used to measure potential difference or emf across an electric device.
2. It isaways connected in parallel to the electric circuit.

14. Why does a bulb glow immediately when we switch on ?
When we switch on any electric circuit, irrespective of length of the connecting wire an electric field
is set us throughout the conductor instantaneously due to the potential difference of the source
connected to the circuit.

15. Statetheohm'sLaw ?
Ohm's L aw:- The potential difference between the ends of a conductor is directly proportional to the
electric current passing through it at constant temperature.
i.eVal
=V=IR
Where R is called resistance of the conductor.

16. What isresistance ?
Resistance:- 1. Theresistance of a conductor is defined as the obstruction to the motion of the
eectronsin a conductor.

2. The Sl unit of resistance is ohm(Q).

17. Define Ohm?
Ohm(Q):- If 1 Ampere of electric current passes between two points of potential differences 1 volt,
then the resistance between them said to be 1 ohm.

_ 1Volt _1v
1 0hm = TAmpere (or) 1 Q= ”y

18. What isresistor ?
Resistor :- The material which offeas resistance to the motion of electronsis called resistor.

19. What are ohmic and non-ohmic conductor s?
Ohmic conductors:- The material which obey the ohm'’slaw is called ohmic conductors.

Ex:- All metals.

Non-ohmic conductors:- The material which do not obey the ohm’slaw is called non-ohmic
conductors.

Ex:- LED.

20. What happensto our body if wetouch live wire of 240V ?
1. The current passing through our body when we touch alive wire of 240V is given by,
| = 240/100000 = 0.0024A.
2. When this quantify of current flows through the body the functioning of organs inside the body
gets disturbed.
3. This disturbance inside the body is felt as electric shock.
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21. What is meant by a electric shock?
Electric shock:- The potential difference exists between one part of the body and another part is
called an electric shock.
(or) The electric shock is acombined effect of potential difference, electric current and
resistance of the human body.

22. What is multi meter?
Multi meter:- A multi meter is an electronic measuring instrument that combines several
measurement functions like electric current, electric voltage, electric resistance in one unit.

23. Nametheinstrument used to measure both electric current and potential difference ?
Multimeter.

24. Why doesn’t a bird get a shock when it stands on a high voltage wire?
1. When the bird stands on a high voltage wire, there is no potential difference between the legs of
the bird because it stands on asingle wire.
2. S0 no current passes through the bird.
3. Hence, it doesn’t feel any electric shock.

25. What arethefactorsthat affecting the resistance of a material ?
The factors affecting the resistance of amateria are,
1. Temperature.
2. Nature of amaterial.
3. Length of a conductor.
4. Areaof acrossection.

26. Defineresistivity (or) specific resistance of a material? What isits S.I unit?
Resistivity:- 1. It isthe resistance per unit length of aunit cross section of the material.
2. It isdenoted with the letter ‘p’.
3. The S.I unit of resistivity isohm meter (Q-m).

27. Define conductivity and writether units?
Conductivity:- 1. Thereciprocal of resistivity is called conductivity (o).
2. Its units are mho-m.

28. What ismeant by a electric circuit?
Electric circuit:- A closed path created by the connecting wires through a battery along which
electrons can flow is called a circuit.

29. When kirchhoff'srules are applicable in Electric current ?
The kirchhoff's rules are applicable to any DC circuit containing batteries and resistors connected
in any way.

30. Name the two kirchhoff's laws ?
1. Junction Law 2. Loop Law

31. What is meant by a Kirchoff’sjunction law?
Thejunction law:- At any junction point in a circuit where the current can divide, the sum of the
currents into the junction must equal the sum of the currents leaving the junction.

32. What is meant by a Kirchoff’sloop law?
Theloop law:- The agebraic sum of the increases and decreases in potential difference across
various components of a closed circuit loop must be zero.
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33. What iselectric power ? Writethe S.I unit of electric power ?
Electric power:- 1. Electric power isthe product of potential difference and the current.
P=¢l
2. The S.I unit of electric power iswatt.

34. Which type of charge flowsthrough an elecric wirewhen it is connected in an electric circuit ?
Negative.

35. What iselectrical energy? Writethe S.I unit of electrical energy?
Electrical energy:- 1. Electrical energy isthe product of power and time.
Electrical energy = Power x time.
2. Units of electrical energy isW-sand KWH.

36. How should we connect the fusein housewiring circuit ? In series parallel ? Why?
The fuse wire in house wiring circuit is connected in series. When the current exceeds the safely
limit, the fuse wire melts and breaks the circuit. The electric installations are thus saved from
getting damaged.

37. Why do we usefusesin house hold circuits?
To prevent damages due to over loading and high power supply, we connect an electric fuse to the
house hold circuits.

38. What isavalue of IKWh in joules (AS1) (TQ)
1KWh = 1000 w x 1 hour
= 1000 x 3600 sec (1W= 1Joule/ sec)
=36 x 10° Joules
=3.6 x 10° Joules.

39. Silver isa better conductor of eectricity than copper. Why do we use copper wirefor conduction
for electricity? (AS1) (TQ)
1. Silver is abetter conductor of e ectricity than copper.
2. But silver isacostly metal than copper.
3. Hence copper iswidely used for conduction for electricity.

40. Why do we consider tungsten as suitable material for making the filament of a bulb? (AS2) (TQ)
Tungsten is a suitable material for making filament of the bulb because,
1. It has high resistance(5.56 x10° Q-m).
2. High melting point(3422°C).
3. High temperature coefficient of resistance.
4. It emits bright light.

41. Arethe headlights of a car connected in seriesor paralle? Why? (AS2) (TQ)
Head lights of the car are connected in parallel because one of the lightsin the parallel combination
fuses are fails other head light keeps working.



2 Mark Questions

1. Writethe difference between potential difference and emf? (AS1) (TQ)

Potential difference emf
1. The work done by the electric forceon one | 1. The work done by the chemical force to
unit positive charge to move it through a move unit positive charge from negative
distance ‘I’ from one point to another is terminal to positive terminal of the battery
called potential difference. iscalled emf.

2. Potentia differenceis calculated for any 2. EMF is calculated for the battery.
two pointsin the circuit.

3. Potentidl difference,v:w:E 3. emf,s:wzi.

9 9 9 g
4. The Sl unit of potential differenceis‘Volt’. | 4. The Sl unit of emf is‘Volt'.

5. Potential difference is measured by using 5. emf is measured by using the voltmeter.
the voltmeter.

2. What arethe factors onewhich theresistance of conductor depends? Givethe correspondsthe
relation? (OR) DeriveR = p- .(AS1) (TQ)
1. Theresistance of a conductor is directly proportiona to the length of the conductor.

i.e,ROL...... (1)
2. Theresistance of a conductor isinversely proportional to the area of a cross section of the
conductor.
e, RO ... )

3. From (1) and (2), we get R D%:> R= p% :

Where‘p’ isaconstant called specific resistance or resistivity.
4. The S.I unit of resistivity isQ- m.

3. Explain Kirchhoff’slawswith examples? (AS1) (TQ)
Kirchhoff'slaws: - Kirchhoff, in 1842, gave two general laws which are extremely useful in
analyzing electric circuits. They arel. The Junction law 2. The Loop law.

1.TheJunction Law: - At any junction point in acircuit where the current can devide, the sum of
the currents into the junction must equal the sum of the currents leaving the junction.

Example:- 1. Inthefigure A iscalled junction.
2. From thefigure, we have Therefore, Iy + 14 + lg = Io+]3+Hs.

2. Thel oop Law: - The algebraic sum of increments and decrements in potential differences across
various components of a closed circuit loop must be zero.




; Va Ri
s
N 9 /N
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Example:- 1. Let us apply Kirchhoff’s second law to the above figure, for the loop ACDBA,
Vo + bR, —11R1+V1 =0.
2. For the |00p EFDCE, -(|1+|2) Rs—1:R, + Vo, =0.
3. For the |00p EFBAE, -(|1+|2) R;—-11R+V1=0.

4. Explain over loading of household circuits? (AS1) (TQ)
Over loading:- 1. Generally we observe the values noted on the digital meters fixed at home as
follows.
Potential difference = 240V.
Electric current = 5A — 20A.
2. This means the line wires that are entering the meter have a potentia difference of 240 V.
3. The minimum and maximum limit of current that can be drawn from the mainsis 5A to 20A.
4. If the current drawn from the mains is more than 20A then over heating may occur and causesfire.
5. Thisis called over loading of household circuit.

— e ——

Fuse
20A

\—z4ov—/

5. Why do we use fusesin household circuits? (ASL) (TQ)
1. The fuses are consists of athin wire of low melting point.
2. The minimum and maximum limit of current that can be drawn from the mainsis 5A to 20A.
3. When the current in the fuse exceeds 20A, the wire will heat up and melt.
4. If fuse melts the circuit is open and no current passing through the home appliances.
5. Hence al the electric devices are saved from damage that could be caused by overloading.
6. So, afuseis a safety device that does not allow any unduly high electric current to flow through an
electric circuit.

6. Why don’t we use series arrangement of electrical applianceslike bulb, television, fan and othersin
domestic circuits? (AS1) (TQ)
1. If the electrical appliance are connected in series combination then same amount of current passes
through them.
2. All the appliances start working all the time.
3. We cannot operate them individually.
4. If one of appliances is damaged, all the appliances are stopped working.
5. Hence we don’t connect series arrangement of electrical appliances like bulb, television, fan etc.
6. So, the appliances are connected in parallel which gives same potential difference.
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7. a) Takea battery and measure the potential difference make a circuit and measure the potential
difference when the battery isconnected in a circuit. Isthere any difference in potential
differencein battery? (A4) (TQ)

b) Measuretheresistance of a bulb (filament) in open circuit with amillimeter. Make a cir cuit with
elements such asbulb, battery of 12v and key in series. Close the key. Then again measurethe
resistance of same bulb for every 30 seconds. Record the observationsin a proper table. What
can you conclude from above results?

a). We do not find any change in potential difference of the battery.
b). The resistance of the bulb increases due to increase in temperature of the bulb.

8. Draw acircuit diagram for a circuit in which two resistors A and B are connected to measurethe
potential difference acrosstheresistor A? (AS5) (TQ)

©
PAVAVLAVL VL VN FAVAVAVAVLY N
A B _
N A, B — Resistors.
Z1|= V —Voltmeter.
Battery

4 Mark Questions

1. Explain how electron flow causes electric current with lorentz — Drudetheory of electrons? (AS1)
(TQ)
1. Drude and Lorentz, scientists of 19th century, proposed that conductors like metals contain large
number of free electrons as while the positiveions are fixed in their locations.
2. The arrangement of the positive ions are called lattice.
3. When the conductor is in an open circuit. The elctrons move randomly in latice space as shown in

the figure.
> A
()‘.‘\ Ny Y \,.“:‘f/\{‘\_

Random motion of electrons in open circuit

4. If we imagine any cross section, the number of electrons, crossing the cross section from left to
right in one second is equal to that of electrons passing the cross section from right to left in one
second.
5. Hence the net charge moving along a conductor through any cross section is zero.
6. When the ends of the conductor are connected to the battery through a bulb, the bulb glows
because energy flow takes place from battery to the bulb.
7. Thisis because the orderly motion of electrons.
8. When the electrons are in ordered motion, there will be a net charge crossing through any cross
section of the conductor as shown in the figure.

>
— —_— — — — I
— — —_ '.'
-— — i
i -— — —_— = ]
— — —
—_—
— — —
0—.-\L

Ordered motion of electrons in closed circuit
9. This ordered motion of e€lectronsis called e ectric current.
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2. How does a battery work? Explain ? (AS1) (TQ)

1. A battery consists of two metal plates(el ectrodes) and a chemical (lectrolyte).

2. The electrolyte consists of positive and negative ions which move in opposite directions.

3. This electrolyte exerts aforce called chemical force (Fc) to make ions move in a specified
direction.

4. Positive ion move towards one plate and accumulate on that, as a result this plate becomes
positively charged (Anode).

5. Negative ions move to another plate and accumulate on that. As aresult this plate becomes
negatively charged.

6. This accumulation continuestill both plates are sufficiently charged.

-
0.9 -® -9
0 0 o o

e -0 . -0.9
-8 -0+9
.- e, | L

7. But the ions experience another force called electric force (Fe), when sufficiently number of
charges accumulated on the plates.

8. Thedirection of Feis opposite to Fc and magnitude depends on the amount of charges
accumulated on plates

9. The accumulation of charges on platesis continuoustill Fe becomes equal to Fc. Now there will
not be any motion due to balance of Fe and Fc.

10. The new battery that we buy from the shop is under the influence of balanced forces. Thisisthe

reason for constant potential difference between the terminals of battery.

11. When a conducting wire is connected to terminals of the battery, a potential difference is created

between the ends of the conductor which sets up an eectric field throughout the conductor.

P e fo— T —— ¥ ® o 8 B 4

A — ¢ # ®
™ 4 —— = . 8% L ® 3
! - —— - * ¥ +
I3 . OF . pot— 4§ i l.o ot
| F ST il R o g e ® 4
e < 4 —— b4 " s ®

12. The large number of electronsin the conductor near the positive terminal of battery is attracted
by it and start to move towards positive terminal.

13. Asaresult the amount of positive change on this plate decreases.

14. So Fe becomes weaker than Fc and Fc pulls negative ions from anode towards cathode.

15. The negative terminal pushes one electron into the conductor because of stronger repulsion
between negative terminal and negative ion.

16. Hence, total number of electrons in a conductor remains constant during current flow.

3. How can you verify that resistance of conductor istemperature dependent? (AS1) (TQ)
1. Measure the resistance of the bulb when it isin open circuit, using a multimeter.
2. Note the reading in your book.
3. Connect the circuit as shown in figure.
@Bulb
L

A
+].-
I ®)
Battery Key

4. Switch on the circuit after afew minutes switch off the circuit and measure the resistance of bulb
using multimeter.



5. Note this reading in your note book.
6. The value of resistance in second instance is more than the resistance bulb in open circuit.
7. When bulb is connected in acircuit and current is passed through it, the bulb gets heated. Thisis
responsible for increase in the resistance of bulb.
8. Hence the value of resistance of conductor depends on temperature for constant potential
difference between the ends of conductor.

4. What do you mean by electric shock? Explain how it takes place? (ASL) (TQ)

1. If wetouch aline wire of 240V, 0.0024A current flows through our body.

2. Dueto this functioning of organs inside our body get disturbed.

3. Thisdisturbance inside our body is felt as electric shock.

4. If the current reaches 0.07 A, it effects the functioning of the heart and if this much current passes
through the heart for more than one second it could be fetal.

5. This can be experienced if there is a potentia difference between one part of the body and another

part.

6. The electric shock is a combined effect of potential difference, electric current and resistance of

the human body.

5. How do you verify that resistance of a conductor is proportional to the length of the conductor for
constant cross section area and temperature? (AS1) (TQ)
Aim:- To verify the resistance of a conductor is proportiona to the length of the conductor.
Appratus.- A cell, an ammeter, iron spokes of different lengths but same area.

P Q

Al

+||'

B0

I
Balttery Ammeter Key

Procedure:- 1. Makethecircuit or shown in the figure.

2. Then connect one of the iron spokes between P and Q.

3. Measure the value of current using the ammeter connected to circuit and note it in your note book.

4. Repeat this experiment for other lengths of iron spokes.

5. Note the corresponding values of currentsin your note book as shown below.

SNo | Length of spoke | Current
1
2
3
4

6. We observe that current decreases as the length of spoke increases.

7. We know that resistance increases as current decreases.

8. Hence we resistance of iron spoke increases as its length increases.

9. Hence we conclude that the resistance of conductor is directly proportional to length.

i.,eRal

6. Deduce the expression for equivalent resistance of threeresistors connected in series? (AS1) (TQ)
When an end of one resistor is connected to the beginning of the next resistor and so forth, the
resistors are said to be connected in series.
1. In series combination, the total potential difference across the series combination of resistor is
equal to sum of voltage across the individual resistors.
i.,eV =V +V+V3--—----- (1)
2. Connect the circuit as shown in figure.



& & (V3
AAA AAA AAA
Ri R2 Rz

e @ —~e—

Battery  Ammeter Key

3. The cell connected across the series combination of three resistors maintains a potential difference
(V) across the combination.
4. Let us replace the combination of resistors of three resistors by a single resistor Reg, such that
current doesn’'t change.
Req is given by,

5. The potentia differences V1, Vo, V3 across the resistors Ry, Rp, R3 respectively are given by,
V1=IRy; V2 =1Ry; V3=1R3  ( Since from Ohm'’slaw)

6. Since resistors connected in series combination. So,
V=Vi+V,+V3

=IR; +IR; + 1IR3
=1 (R1+R2+Ry)
| Rg=1(Ri+R2+R3) (SinceV =1 Req)
Rg=Ri+Rx+Rs
The equivalent resistance of the combination isequal to sum of the individua resistances.

7. Deducethe expression for equivalent resistance for threeresistors connected in parallel? (ASL)

When two or more resistors are connected between two common points whose end will be at higher
potential and other at lower potential in acircuit, the resistors are said to be in parallel.

For parallel combination, we know that
1. Thetota current(l) flowing into the combination is equal to the sum of currents passing through
theindividual resistors.
2. The potentia differenceis samein all resistors connect the circuit as shown.

In

AAA
A Ri %
AL by  aaaan—s B

I ] >
A 2 AAA k J
R3

5 i s
I

Battery

3. The cell connected across three resistors maintains the same potential difference across each
resistor.

4. The current (1) divided into I4, I, 13 which flows through resistors R, R,, Rz Respectively.

5. Let replace the all resistors with equivalent resistance Reqg.

Equivalent resistance, Req:¥:> I :Rl ------- Q)
eq
6. Similarly, I, = —, I, =~ and I3 = — .
Ry Rz R3
7. Since Resistancein parallel combination. So, | = I+ 1, + 13
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R1R2R3

(o) R= R;R,+R,R3+R3R;

When resistors are connected in parallel, the reciprocal of their equivalent resistanceis equal
to the sum of the reciprocals of the individual s resistances.

8. Why should we connect electric appliancesin parallel in household circuit? What happensif they
are connected in series? (AS2) (TQ)
Advantages of parallel circuit:- 1. In one of the component is switched off, other works properly.
2. Each appliance gets same voltage.
3. Total resistance of the circuit decreases on increasing number of output devices.
4. So the current draws more current from the mains supply.

Disadvantages of series circuit:-1.More the components circuit has the greater will be its resistance.

2. All the appliances start working all the time. We cannot operate them individually.

3. If one of appliancesis damaged, all the appliances are stopped working.

4. The electrical appliances need current of widely different values to operate properly. But in series
same current flows through each device.

9. State Ohm’slaw? Suggest an experiment to verity it and explain the procedure? (AS3) (TQ)
Ohm’slaw:- At constant temperature, the potential difference between the ends of a conductor is
directly proportional to electric current passing through it.

Verification:-
Aim:- To verify the Ohm’slaw To show that the ratio % isaconstant for a conductor.

Appratus:- Fivedry cells, of 1.5v each, conducting wires, an ammeter thin iron spoke, a voltmeter,
LED and key.
Procedure:- 1. Connect acircuit as shown in figure.

v ) Yolt meter

Iron spoke

AL

| L= (A} ) |
Balr:ary Amf\rr-lg;:( K:y

2. Solder the connecting wires to the ends of iron spoke. Close the key.

3. Note the readings of current from ammeter and voltmeter reading in following table.
S.No | Potential difference(v) | Current (1) % = Constant

1
2
3
4
4. Now connect two cells instead of one cell in circuit. Note the values of ammeter and voltmeter and
record then in above table.
5. Repeat the same for three cells, four cells and five cells respectively.
6. Record the values of V and | respectively to each casein the table.

7.Find % for each set of values.
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9. We notice that % is constant.
ieVaol= % = Constant.

10. This constant value is known as resistance. So\l—’ =R=V=IR
Hence Ohm'’slaw is verified.

10. How can you appreciate the role of a small fusein housewiring circuit in preventing damage to
various electrical appliances connected in acircuit? (AS7) (TQ)
1. A fuse wireis athin wire made up of a high resistance material and has low melting point.
2. The fuse wire should be connected in series with electrical device.
3. So, the entire current from mains must pass through the fuse.
4. When the current in the fuse overloaded, the wire get heated and melted.
5. Now the circuit becomes open and prevents the flow of current.
6. Hence, al the electrical appliances are saved from damage that could be caused by overload.
7. S0, | appreciate the role of small fuse in house wiring circuit in preventing damage to various
electrical appliances.

Problems

1. Two bulbs haveratings 100W 220V and 60W, 220V. Which one hasthe greatest resistance? (AS1)
1. We know that, P——=> R——

(220)% _ 48400

2. For thefirst bulb, P—— =< =——=484Q
100 100

(220)Z _ 48400
60 60

3. For the second bulb, P = = 806.6Q

4. The second bulb having the 60W, 220W has the greater resistance.

2. A wireof length 1m and radius 0.1mm has a resistance of 100Q. Find resistivity of the material?
(AS1) (TQ)
Given:- | =1m, r = 0.1 mm= 10" m, R= 100Q
Resistivity, p="?
Areaof cross section of thewire, A= 1tr® = 3.14 x (10%)? = 3.14 x 10® m?.

-8
Restivity, p = % - M =3.14x 10° Ohm-meter.

3. Supposethat you have three resistors each of value 30Q. How many resistors can you obtain by
various combinations of thesethreeresistors? Draw diagramsin support of your predictions. (AS2)

Given:- R1=R2:R3:3OQ.
1. If theresistors are connected in series, effective resistanceis 90Q.
R, R, R,
R =R;+ Ry, + Rz = 30+30+30 = 90Q. R, .
—AMW—
2. If theresistors are connected in parallel, effective resistance is 10 Q. R,
1 1 1 1 _ 1 1 1 _1+1+1 _ 3 _ 1 1_1 .—-——/WW———C
—=—4+—+—=—+—+—= = —=-=>S=-=—
R R; R, Rz3 30 30 30 30 30 10 R 10 R,
=R =10Q. ___/\AM;-—
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3. If two resistors are in series and other oneisin paralel then effective resistanceis 20 Q.
1 1 1 1 1 1 1 3+1 4 1
—=—+ =—+ T —t—=-— === R,
60 20 A
1

R Ry Ry+Rs 30 30+30 30 60 60
1
—:%:RZZOQ. *— —®

RZ

) Rl W

o—W R.

"

4. 1n thefigure below the potential at A is when the potential at B iszero. (AS7) (TQ)
1A i V=0
re—AWW—] | o:
2v

Applying Kirchhoff’s law, Va—1%x5)-2=Vpg

:>VA-5-2:O
= Va—-7=0
:>VA:N.

5. Observethecircuit and answer the questions given below. (AS7) (TQ)

+
1§V1
Vs T Vi
+'3 =
i +
2% 2 =14V 4E V4=8V
_J=_
G

Qi. Areresistors3and 4 in series?
Yes, resistors 3 and 4 are in series because end to end connection is possible.

Q.. Areresistorsland 2in series?
No, 1 and 2 are not in series because different values of current flow.

Qs. Isthebattery in serieswith any resistor s?
Yesitisin seriesfor Vi and Vo.

Q4. What isthe potential drop acrosstheresistor?
The potential drop across the resistor ‘3’ isV3;=6V.
Because 3 and 4 arein series. So the potential drop is, V4 + V3 =8+Vs.

Combination of 3 and 4 is paralel to 2. So V,=V3+Vy

=14=V3+8 = V3=14-8 = V3= 6V.
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Qs. What isthetotal emf in thecircuit if the potential drop acrosstheresistor 1is6V?
Thetotal emf in the circuit, € = V3 +V, =6+14 = 20V.

5. If theresistance of your body is 100000Q what would bethe current that flow in your body when
you touch theterminalsof a 12V battery? (AS7) (TQ)

Given: - V=12V
R =1, 00,000Q
i =?
, .V 12
From Ohm’'slaw, i = —= = 0.00012 Ampere.
R 1,00,000

=~ Current flowsin body = 0.00012A.

6. A uniform wire of resistance 100Q is melted and recastsinto wire of length double that of the
original. What would beresistance of the new wireformed? (AS7) (TQ)

Given: - R;=100Q |1 ="' (Say)

Rzz? |2:2|
Formula:- Ri_H_,100_ 1 -1 4 R,=400Q
rormufa. R, 12 R, (212 R, 4 2=

7. A house has 3 tubelights, two fans and a Television. Each tube light draws 40W. The fan draws
80W and the Television draw 60W. On the average, if all thetubelightsare kept on for five
hours, two fansfor 12 hoursand thetelevision for five hoursevery day. Find the cost of electric
energy used in 30 days at therate of Rs. 3.00 per KWH? (AS7) (TQ)

Energy consumed by 3 tube lightsin aday E;= p % t = 3x40Wx5h = 600 Wh.
Energy consumed by 2 fansin aday E;=p x t = 2x 80W x12h = 1920 Wh.
Energy consumed by television in aday Ez=p x t = 60W x 5h = 300 Wh.
Tota energy consumed in aday = 600 + 1920 + 300 = 2820 Wh.

Tota energy per month = 2820 Wh x 30 = 84600 Wh = 84.6 KWh.

Cost of 1 unit charge = Rs. 3.00/-
=~ Cost of 84.6 Watts = 84.6 x 3 =Rs. 253.8/-

8. Draw a graph between V and | whereV isthe potential difference between the ends of thewire
and ‘I’ isthecurrent through it? What isthe shape of the graph? (AS5)

Y Y
» S

> X > X
—3 Voltage —> Voltage

o| —> Ampere
—> Ampere

For conductor For semiconductor
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Chapter-12
Electromagnetism

1 Mark Questions

1. What is meant by an electromagnetism?
Electromagnetism:- The branch of science which deals with the electromagnetic phenomenai.e.
magnetism produced by an electric current.

2. What is meant by a magnetic flux? Writetheir units?
Magnetic flux (®):- 1. The number of magnetic lines passing through the plane of area‘A’
perpendicular to the field is called magnetic flux.
2. It isdenoted by ‘@’.
3. Itsunits are ‘Weber’.

3. Define Magnetic Flux density or magnetic field induction?
Magnetic flux density (B):- Magnetic flux density is defined as the ratio of flux passing through a
plane perpendicular to field and the area of the plane.

Magnetic flux (¢ )

Magnetic flux, B = Area (&)

2. Its units are Weber/ n.

4. What is meant by a solenoid?
Solenoid:- A solenoid isalong wire wound in a close packed helix.

Magnetik lines 1 a solinoid

5. Seefigure, magnetic lines are shown. In what direction doesthe current through wire flow?

(AS1) (TQ)

1. In the diagram the magnetic lines are in anti-clock wise direction. @
2. According Ampere right hand rule the direction of current is vertically upwards.

6. A bar magnet with North Pole facing towar ds coil moves as shown in fig.-3. What happensto
magnetic flux passing through the coil? (AS1) (TQ)

=N

When the north pole of abar magnet is moved towards the coil, magnetic flux of the coil increases.
This givesinduced current in the coil.

1



7. A coil iskept perpendicular to page. At P, current flowsinto the page and at Q it comes out of |,
the page as shown in figure Q-4. What isthe direction of magnetic field dueto coil? (ASL)(TQ

O]

Qe

P X—> Direction of the magnetic field.

According to right hand rule, the direction of the magnetic field due to coil at its center isfrom
right to left.

8. Thedirection of current flowingin a coil isshown in figure. What type of magnetic poleis formed
at the facethat hasflow of current asshown in figure? (ASL) (TQ)
1. North Poleisforms at the face that has flow of current as shown in the figure.
2. Herethe current isin anti clockwise direction.

9. Statethe Faraday'sLaw?
Faraday's L aw:- The induced EMF generated in a closed loop is equa to the rate of change of
magnetic flux passing through it.

10. StatetheLenz'sLaw?
Lenz's L aw:- Theinduced current set up in the coil isin such adirection that it opposes the changes
in the flux.

11. What isright hand thumb rule?
Right hand thumb rule:- If you hold the current carrying wire with your right hand in such away
that the thumb isin the direction of current and then the curled fingers show the direction of
magnetic field produced around the wire.

12. State Fleming'sright hand rule?
Fleming'sright hand rule:- Stretch the forefinger, middle finger and thumb mutually perpendicular
to each other, the fore finger gives the direction of velocity of charge or current (1), middie finger
points to the direction of field (B) then the thumb gives the direction force.




1 Mark Questions

1. Arethe magnetic lines closed? Explain? (AS1) (TQ)
1. Yes, magnetic lines are always forms closed loops and any two field lines can never intersect each

other.
2. Inside the magnet the direction of magnetic lines of forceis from South Pole to its north pole.

3. Outside the magnet each line comes out from North Pole and goes into the South Pole.
4. Thus, the magnetic lines of force are closed |oops.
Magnetic lines

Bar magnet

2. Why do the picture appear distorted when a bar magnet is brought closeto the screen of a
televison? Explain (AS1) (TQ)
1. Television has a picture tube which produces a motion of electrons on the screen.
2. These electrons are affected by magnetic field of a bar magnet.
3. Because the magnetic field exerts aforce on the el ectrons reaching the screen.
4. So the picture destroyed when a bar magnet is brought close to the screen of atelevision.

3. Symbol ‘X’ indicates the direction of a magnetic field into the page. A straight long wire carrying
current along itslength is kept perpendicular to the magnetic field. What isthe magnitude of force
experienced by the wire by the magnetic field? In what direction doesit act? (AS1) (TQ)

1. The force experienced by the wire due to magnetic field, F=BIL. !
Where B = Magnetic field induction.

| = Electric current through wire. ke wial|
L = Length of thewire. x x xfix x i
2. Applying the Fleming left hand rule, i i il % |

B = Into the plane.
| = Along the wire from Q to P.
L= Towards | ft.

3. So, the direction of forceistowards left side.

4. Explain Faraday’slaw of induction with the help of activity? (ASL) (TQ)

Bar magnet

Sensitive galvanometer

1. Connect the two terminals of a coil to sensitive galvanometer as shown in the figure.
3



2. Push a bar magnet towards the coil whose north pole is facing towards the cail.

3. While the magnet is moving towards the coil, the needle in galvanometer deflects, showing that a
current has been set up in the cail,

4. If the magnet is moved away from the cail, the needle in the galvanometer again deflects but in the
opposite direction.

5. Which means that a current is set up in the coil in the opposite direction.

6. Whenever there is a continuous change of magnetic flux linked with closed coil, the current is

generated in the coil.
7. Thisisone of the form of Faraday’s law.

5. Rajkumar said to you that the magnetic field lines are open and they start at North Pole of bar
magnet and end at South Pole. What questions do you ask Rajkumar to correct him by saying
“field linesareclosed”? (AS2) (TQ)

1. Are these magnetic field lines are closed or open loops?

2. How do the magnetic field lines behave inside the magnet?

3. What isfield linesindicate?

4. What is the direction of the magnetic field lines inside the magnet?

5. Arethedirection of field linesis from its South Pole or North Pole?

6. Why the magnetic compass needle following a curved path from one pole to another?
7. Can you say now, the magnetic field lines are open or closed?

6. Asshown in figure both coil and bar magnet movesin the samedirection. Your friend isarguing
that thereisno changeinflux. Do you agree with his statement? If not what doubts you have?
Frame questions about doubtsyou have regarding changein flu? (AS2) (TQ)

1. Yes, | will agree. N

2. Theinduced EMF will not produce when the coil and magnet are moving in the same direction
with same velocity.

3. Hence my friend’ s argument is correct.

| havethefollowing doughts:- 1. What happened if both magnet and coil move in same direction?
2. What happens if both magnet and coil move in opposite direction?

3. Does the coil changes its orientation?

4. What is the direction of current in the coil?

5. Isthe coil moving with same velocity of that of the magnet?

6. If both move in same direction, is there any linkage of flux with the coil?

7. When North pole is moved towards the coil what is the direction of current?

8. If the magnet is reversed, what is the direction of current in the coil ?

7. Collect information about generation of current by using faraday’slaw? (A4) (TQ)
1. Faraday’ s law is change in magnetic flux induces EMF in the coil.
2. Electric current can be generated by moving a coil through amagnetic field.
3. Thisis applicable to both alternate current (AC) and direct current (DC).
4. Transformer also works on principle of electromagnetic induction, which used to transmit the
current.
5. If the wireis made into aloop in the magnetic field, we can get the continuous current.
6. The more loops of wire passing through the magnetic field, then higher the voltage that is created.
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8. How do you appreciate the Faraday’s law, which isthe consequence of conservation of energy?
(AS6) (TQ)

1. Law of conservation of energy says energy neither be created nor be destroyed but can be
converted from one form to another.

2. Faraday's Law says whenever there is a continuous change of magnetic flu linked with a
closed coil, acurrent is generated in the coil .

3. Thisinduced emf is equal to the rate of change of magnetic flux passing through it.

4. We have to do some work to move the magnet through a cell. Thiswork produced energy.

5. Thisenergy is converted into electrical energy in the cail.

6. So conservation of energy takes place in electromagnetic induction.

7. So, | appreciate the Faraday’ s law, which is the consequence of conservation of energy.

9. Give afew applications of faraday’s law of induction in daily life? (AS7) (TQ)

Applications of faraday’s law:-

1. During the security check, people made to walk through a large upright coil which produces a
weak Ac magnetic field.

2. If we are carrying any significant quantities of iron, the magnetic flux changes and the induced
current generated in the coil triggers an alarm.

3. The tape recorder which we use to listen to songs (or) record voices works on the principle of

el ectromagnetic induction.
4. The principle of electromagnetic induction in the case of using ATM card when it's magnetic strip
is swiped through a scanner.
5. An induction stove works on the principle of electromagnetic induction.
6. Transformers, electrical generators work on the principle of electromagnetic induction.

10. What arethe differences between electric motor and a generator ?

Electric motor Generator
1. Motor converts electrical energy 1. Generator converts mechanical
into mechanical energy. energy into electrical energy.
2. It works on the principle of 2. It works on the principle of
Fleming's left hand rule. Fleming' s right hand rule.




4 Mark Questions

1. Explain theworking of electric motor with a neat diagram? (AS1) (TQ)
Electric motor:- It is adevice which converts the electrical energy into mechanical energy.
Principle:- When a current carrying conductor placed in amagnetic field experiences aforce, the
direction of forceis given by Fleming’'s left hand rule.

Anti clockwise
rotanon

— Paremenent magnets

Armature

T~ Current reverse at half
rotation

- Canbon brushes

Split ring
commutator

Working of electric motor:- 1. An electric motor consists of arectangular coil ABCD is called
armature.
2. The armature is kept in between the permanent magnets as shown in the figure.
3. When electric current is passed through the rectangular cail, this current produces a magnetic field
around the coil.
4. The magnetic field of horse shoe type magnet then interacts with the magnetic field of the coil and
causes the coil to rotate continuously.
5. If ABCD isin horizontal position current from battery enters the coil through brush B,, and
commutator half ring C;.
6. The current flows in the direction ABCD and leaves ring and brush B,.
7. Thedirection of current isfrom A to B, the direction of current isfrom Cto D.
8. Whereas the force on the side C of the coil isin the upward direction. ABCD rotates in anti-clock
wise direction.
9. While rotating, the coil reaches vertical position then the brushes B; and B, will touch the gap
between the commutator rings and current to the cail is cut off.
10. The coil CD comes on the left side and AB comesto the right side. Again they comein
contact with brush B,, current direction is reversed.
11. Thereversing of current in the coil is repeated after every half rotation.
12. So the coil continue to rotate as long as current from the battery is passed through it.

2. Derive Faraday’slaw of induction from conservation of energy. (AS1) (TQ)
Faraday’slaw:- Theinduced emf generated in the closed loop is equal to the rate of change of
magnetic flux passing through it.

. Flowof Flux density(B)
indused current i
/' :: bt = (111 d I
\
hY
Parallel
Galvanometer conductors

Cross wire




1. Let us arrange the appratus as shown in the figure.
2. It consists of apair of parallel bare conductors which are spaced one meter apart in uniform
magnetic field ‘B’.
3. We can hold another bare conductor makes in such away that it isin contact with the two paralel
conductors to complete an electric circuit.

4. Suppose that the cross wire is moved to theright to adistance of ‘S'in atime of *At’.

5. The work done by the applied force, W=FxS.
W =BIL xS (Since force on the conductor, F = BIL)
W =(BLS) x | ------- Q)

6. Aswe move the cross wire to the left, the area of the circuit decreases and the flux through the

loop also decreases.
Thedecreasein flux, A¢p =BLS ------- 2
7. Subatitute A¢ = BLS inequation (1). Wehave W =A¢ X | ------- 3
8. We know electrical power, P = Rate of work done.

. W
l.e P=—
t

_ ApxlI
Tt
— (22
—(At)xl.
Ag

P=gxI| (Sincee=—)
At

9. Thus the mechanical energy used to move the cross wireto adistance ‘S’ in one second is
. . A
converted into electrical energy (F)'
10. Therefore it leads to conservation of energy.

3. Explain with the help of two activitiesthat current carrying wire produces magnetic field?

(AS1)(TQ)

Compass

Thcrmoc?al sheet

Batteries

Switch

Activity-1:- 1. Take athermocol sheet and fix two thin wooden sticks of height 1Cm which have
small dlit at the top of their ends.

2. Arrange of copper wire of 24 gauge so that it passes thought these slits and make a circuit.

3. Thecircuit of 3 or 9v battery, key and copper wire which is connected in series as shown in figure.

4. Now, keep a magnetic compass below the wire and bring a bar magnet close the compass.

5. The needle in the compass deflects. This deflection is due to magnetic field produced by bar
magnet.

6. Take the bar magnet far away from the circuit and switch on the circuit.

7. Observe the changes in compass. The compass needle deflects.

8. This deflection is due to magnetic field produced by current carrying conductor (wire).



Activity-2:- 1. Take awooden plank and make a hole as shown in figure.

2. Place this plank on atable. Now place aretort stand on the plank.

3. Pass a 24 gauge copper wire through a hole of the plank and rubber knob of the retort stand in
such away that the wire be arranged in avertical position and doesn’t touch the stand.

4. Connect the two ends of wire to a battery via switch.

5. Place 6 to 10 compass needles in acircular path around the hole so that its centre coincides with

the hole.

6. Use 3 or 9 volts battery in a circuit. Now switch on, the current flows through the wire.

7. The compass needle deflects in a particular direction.

8. The deflection is due to magnetic field produced by current carrying wire.

Conducting wire

4. How do you verify experimentally that the current carrying conductor experiences a force when it
iskept in magnetic field? (AS1) (TQ)

Aim:- To verify the existence of force on current carrying conductor in a magnetic field.

Reguired apparatus:- Strong horse-shoe magnet, wooden plank, battery, plug key, vertical stand
and connecting wires.

Horse shoe magnet

Conducting wire
A

o e AT ol o Wooden sticks

Procedure:- 1. Take awooden plank. Fix two long wooden sticks on it.

2. These wooden sticks are split at their top ends.

3. A copper wireis passed through these splits and the ends of the wire are connected to battery of
3 volt, through a switch.

4. Close the switch to make the circuit. Current passes through the wire.

5. Now bring a horseshoe magnet near the copper wire.

6. Then aforce experienced on wire.

7. Reverse the polarities of magnet and then the direction of forceis also reversed.

8. Theright hand rule helps the direction of flow of current.

Conclusion:- The current carrying conductor experiences aforce when it is kept in magnetic field.



5. Explain the working of AC electric generator with a neat diagram? (AS1) (TQ)
AC electric generator:- Electrical generator is a device which converts the mechanical energy into
electrical energy.
Principle:- It works on the principle of electromagnetic induction.

AC generator

Working:- 1. Consider the rectangular coil is held between the poles of curve-shaped permanent
magnet as shown in the figure.
2. When the coil is at rest in vertical position, with side (A) of coil at top position and side (B) at
bottom position, no current will be induced in it.
3. Thus current in the coail is zero at this position.
4. When the coil isrotated in clockwise direction, current will be induced in it and it flows from
AtoB.
5. During the first quarter of rotation, the current increases from zero to a maximum and reaches
peak value.
6. If we continue the rotation of coil, current decreases during the second quarter of the rotation and
once again becomes zero.
7. When the coil comesto vertical position with side B at top (A) at bottom position.
8. During the second part of the rotation, current generated follows the same pattern as that in the
first half except that the direction of current is reversed.

‘8

L]

2 One complete cycle

=l of

—o I

2

E No. of fevolutions
g

=11}

Gy

E 1
b}

RO R

Lp — B —— &
Zero emf Max. emf Zero emf Maxemf Zeroemf

Usage of induced current produced:-

1. Theends of the coil are connected to two slip rings and two carbon brushes are arranged in such a
way that they press the dlip rings to obtain current form the coil.

2. When these brushes are connected to external deviceslike T.V, bulb etc. we can make them work
with the current supplied from ends of carbon brushes.

3. Thiscurrent is known as aternating current (AC).




6. Explain theworking of DC generator with a neat diagram. (AS1) (TQ)

DC electric generator:- Electrical generator is a device which converts the mechanical energy into
electrical energy.
Principle:- It works on the principle of electromagnetic induction.

Rotation y ——Paremenent magnets

Rectangular coil

Commutator

Resistance

DC Generator

Working:- 1. Consider the rectangular coil is held between the poles of curve-shaped permanent
magnet as shown in the figure.

2. When the coil isin vertical position the induced current generated during the first half rotation,
rises from zero to maximum and falls to zero again.

3. Asthe coil moves further from this position, the ends of the coil go to other dlip rings.

4. Hence, during the second half rotation, the current is reversed in the coil itself.

5. The current is generated in the second half rotation of the coil isidentical with that during the first
half of the direct current for one revolution.

6. This current is known as direct current (DC).

emf generated

No. of %evolutions

J
l
)
||
B

Zero emf Max.emf Zeroemf Max.emf Zeroemf

7. What experiment do you suggest to understand faraday’slaw? What material isrequired? What
suggestions do you giveto get good results of the experiment? Give precautions? (AS3) (TQ)

Aim:- To understand Faraday’ s law of induction.

Material Required:- Galvanometer, bar magnet and a coil of wire.

Bar magnet

Sensitive galvanometer
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Procedure:- 1. Connect the terminals of a coil to sensitive galvanometer as shown in the figure.

2. Push a bar magnet towards the coil whose north pole is facing towards the coil.

3. While the magnet is moving towards the coil, the needle in galvanometer deflects, showing that a
current has been set up in the cail,

4. If the magnet is moved away from the cail, the needle in the galvanometer again deflects but in the
opposite direction.

5. Which means that a current is set up in the coil in the opposite direction.

6. If we use the end of the South Pole instead of North Pole, the resultsi.e., the deflection of

galvanometer is exactly opposite to each other.
7. Whenever there is a continuous change of magnetic flux linked with closed coil, the current is
generated in the coil.

Precautions:- 1. The coil should be kept on an insulating surface.
2. The bar magnet should be a strong magnet.

3. The area of the coil should be more.

4. The number of turnsin the coil should be more.

5. The centre of galvanometer scale must be zero.

8. How can you verify that current carrying wire produces magnetic field with the help of
experiment? (AS3) (TQ)
Aim:- To verify that current carrying wire produces magnetic field.
Required Apparatus:- Thermocol sheet, battery, key, wooden sticks, compass needle,
bar magnet etc.

Compass

Thcrmoc?al sheet

EIEi
Ba}fﬂtﬂ )

eries

Switch

Procedure:- 1. Take athermocol sheet and fix two thin wooden sticks of height 1cm which have
small dlit at the top of their ends.

2. Arrange of copper wire of 24 gauges so that it passes thought these dlits and make a circuit.

3. Thecircuit of 3 or 9v battery, key and copper wire which is connected in series as shown in figure.

4. Now, keep a magnetic compass below the wire and bring a bar magnet close the compass.

5. The needle in the compass deflects. This deflection is due to magnetic field produced by bar
magnet.

6. Take the bar magnet far away from the circuit and switch on the circuit.

7. Observe the changes in compass. The compass needle deflects.

8. This deflection is due to magnetic field produced by current carrying conductor (wire).

9. Collect information of experiments done by Faraday? (AS4) (TQ)

1. Connect the terminals of a coil to sensitive galvanometer as shown in the figure.

2. Push a bar magnet towards the coil whose north pole is facing towards the coil.

3. While the magnet is moving towards the coil, the needle in galvanometer deflects, showing that a
current has been set up in the cail,

4. If the magnet is moved away from the cail, the needle in the galvanometer again deflects but in the
opposite direction.

5. Which means that a current is set up in the coil in the opposite direction.
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6. If we use the end of the South Pole instead of North Pole, the resultsi.e., the deflection of
galvanometer is exactly opposite to each other.
7. Whenever there is a continuous change of magnetic flux linked with closed coil, the current is
generated in the coil.

10. Collect information about material required and procedure making simple electric motor from

internet and make a ssmple motor on your own? (AS4) (TQ) Coil
Aim:- To prepare asimple electric motor.

Material Required:- 1.5m copper wire (about 25 gauge), 2 safety pins,
1.5 battery, magnets, and rubber bands.

Procedure:- 1. Wind the copper wire nearly 10-15 turns to make a coil.

2. Copper coil is arranged in between the two safety pins as shown in the figure.

3. The other ends of the pins are fixing vertically to a battery as shown in the figure.
4. This completes the simple electric motor.

5. We can observe the rotation of the coil.

11. How do you appreciate therelation between magnetic field and electricity that changed the
lifestyle of mankind? (AS6) (TQ)

1. Theideaof Oersted is, current carrying conductor behaves like a magnet.

2. Faraday law is, continuous change of magnetic flux linked with closed coil produces the current.

3. Therelation between magnetic field and el ectricity enables us to use electric motors, generators,
fans grinders and induction stoves etc.

4. Life style of man has been enhanced socio economically, in transportation, jobs and leisure time.

5. We are able to construct motors to convert electrical energy into mechanical energy.

6. We are able to construct generators to convert mechanical energy into electrical energy.

7. All these are possible with the relation between magnetic field and electricity.

8. So | appreciate the relation between magnetic field and electricity that changed the lifestyle of
mankind.

12. Which of the various methods of current generation protectsthe nature well? Give examplesto
support your answer? (AS7) (TQ)
There are so many reasons the world is looking towards alternative energy sourcesin an effort to
reduce the pollutants and green house gasses. They are,

1. Tidal Energy:- 1.0Ocean waves can be used to generate the wave power.
2. Thekinetic and potential energy of high and low tidal energies are converted into electrical
3. The ocean is an example of anatural resource. energy.

2. Hydro electrical energy:- Hydro electrical power comes from the potential energy of dammed
water driving awater turbine and generator.

3. Wind energy:- Wind energy comes from the wind to propel the blades of wind turbines.

4. Solar enerqy:- 1. Solar energy comes from hot sun rays.
2. But it has some limitations like, non-availability at all times, more production cost and less
storage capacity.

5. Nuclear energy:- 1. Nuclear energy is comes from Uranium isotopes by controlling the chain
2. Nuclear reactor is used for this purpose. reactions.

6. Geothermal energy:- Geothermal energy isto beimproved and it has to be brought into the wide
usess.
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13. Thevalue of magnetic induction of uniform field is2T. What isthe flux passing through the
surface of area 1.5 m?perpendicularsto field? (AS1) (TQ)
Given:- Magnetic field induction, B =2T
Surface area, A = 1.5 m?
Magnetic flus, ®="?
Formula:- Magnetic flus, ® =BA =2x 1.5=3 Weber.

14. An 8N forceactson arectilinear conductor 20cm long placed perpendicular to magnetic field.
Deter mine the magnetic field induction if the current in the conductor is40A? (AS1) (TQ)

Given:- F =8N
| =20 cm or 20x10?m
i=40 A
B=?
Formula- B=== 8 = 8x10° _800 _41eqg

il 40x20x10"2  40x20 800

15. Draw a neat diagram of electric motor. Namethe parts? (AS5) (TQ)

Anti clockwise
Totanon

== Paremenent magnets

Armature

~ 7 Current reverse at half
rotation

Canbon brushes

—_ Splitring
commuiator

AC generator
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Chapter 13
M etallur qy

1 Mark Questions

1. What is metallurgy?
Metallurgy:- The process of extraction of metals from their oresis called metallurgy.

2. What are minerals?
Minerals:- The elements (or) compounds of the metals that occur in nature in earth crust are called
as Minerals.

3. Definethe term ores?
Ores.- The minerals from which metals are extracted profitably are known as ores.

EXx:- Aluminium oreis “Bauxite” (Al,O3 .2H,0)

4. Do you agree with the statement " All ores are minerals but all minerals need not be ores?* Why?
Yes | agree with the statement because oreis amineral from which the metals are extracted with
out economical loss.

5. What arethe metals present in the Bronze Alloy?
Copper and Tin (Cu + Sn).

6. List three metalsthat arefound in naturein uncombined form? (ASL) (TQ)

1. Gold(Au) 2. Silver(Ag) 3. Copper(Cu)

7. Writethe names of any two oresof iron? (AS1) (TQ)
1. Haematite - F&,Os.
2. Magnetite — Fe30,.

8. Which metals exist in the naturein free state?
Gold (Au), Silver(Ag), Platinum (PY).

9. Writethe stagesinvolved in the extraction of metals from the ores?
The extraction of ametal from its ore involves three stages. They are,
1. Concentration or Dressing.
2. Extraction of crude metal.
3. Refining (or) purification of the metal.

10. Which method do you suggest for the dressing of a ore containing magnetic and non magnetic and
substances?
1. | suggest Magnetic separation method.
2. Because in magnetic separation method electro magnets are used to separate the magnetic and
non-magnetic substances.

12. Name two metals which corrode easily and two metals which do not corrode readily?
1. Iron, and copper corrode easily.
2. Gold and platinum do not corrode.

13. Which purification method isused if theimpurities have high boiling point ?
Distillation processis used if the impurities have high boiling point. In this method the extracted
metal in the molten state is distilled to obtain the pure metal as distillate.
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14. Definetheterms 1. Gangue 2. Slag. (AS1) (TQ)
Gangue:- Theimpuritieslike clay, sand present in the oreis called a Gangue.

Slag:- Theimpurities obtained during the poling process get oxidized to form slag(scum) over the
surface of the molten metal.

Q: - CaSi O3, FeSi Os.

15. What isflux? Give an example?
Flux:- The new substance added to ore for remove gangue is called aflux.

Ex:- SO, (Acidified flux), Cao (Base flux)

16. Which method is used to extract magnesium from itsore carnalite ?
1. Theformulaof carnaliteis KCl. MgCl,.6H,0.
2. Electrolytic reduction method is used to extract magnesium from its ore Carnalite.

17. What is activity series?
Activity series:- Arrangement of the metalsin decreasing order of their activity isknown as activity
series.

18. What isthe use of adding impuritiesto the ore?
Suitable impurities are added to the ore to decrease its melting point.

19. What ismeant by arefining of metal?
The process of obtaining the pure metal from the impure metal is called refining of the metal.

20. What arethe stagesinvolved in therefining of metal?
Refining of the metal involves several types of processes. They are,
1. Didtillation.
2. Poling.
3. Liquation.
4. Electrolysis.

21. Does thereactivity of a metal and form of itsore has any relation with process of extraction?
1. Yes, they have relation.
2. Metalslike K, Na, Ca, Mg and Al are so reactive and existsin all forms.
3. Moderate reactive metals like Zn, Fe, Pb exists as oxides, sulphides and carbonates.
4. Least reactive metals Au, Ag found in free state.

22. Magnesium isan active metal if it occursasa chloridein nature, which method of reduction is
suitablefor its extraction?
1. Magnesium is an active metal. It occursin chloride form as MgCl..
2. Hence electrolysisis suitable method for its reduction.

23. Mention two methods which produce very pure metals?
Electrolysis and reduction are the two methods that produce pure metals.

24. In nature, Ag, Au, Cu availablein free state. Justify the statement?
In nature, Ag, Au and Cu are available in free state due to their least reactive nature with their
surroundings.

25. Define the process of refining of metal?
The process of obtaining of pure metal from the impure metal is known as refining of metal.
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26. Isthe VI group were known as chalcogens? Justify your answer?
1. VI group was known as chal cogens, Since, most of the ores are in the form of oxides (or)
sulphides and so on.
2. These are called as chal cogens which means ore forming elements.

27. What isthe use of a Bisphenol?
Bisphenol is achemica used for prevention of corrosion of metals.

28. Write a chemical name of rusting of iron and mention itsformula?
Therusting of Ironisalron Oxide. Itsformulais Fe;Os.

29. Write the chemical formulafor hydrated ferric oxide(Rust)?
F6203. X HzO.

30. What isa poling?
Poaling:- The molten metal is stirred with poles of green wood. The impurities are removed either as
gases or they get oxidized and form slag over the surface of the molten metal the processis
caled apoling.

31. What isLiquation ?
Liguation:- A low melting metal can be made to flow on a slopy surface to separate it from high
melting impurity.
Ex:- Tin.

32. What isa stainless steel ?
Stainless steel isan aloy of Iron, Nickel and Chromium.

33. What arethe cathode and Anode used for electrolytic refining process?

In the electrolytic refining process the impure metal used as a Anode and a pure metal used as a
cathode.

2 Mark Questions

1. List three metalsthat arefound in nature as Oxide ores. (AS1) (TQ)

S.No | Nameof theMetal | Ore Chemical Formula
1 Zinc(Zn) Zincate ZnO
2 Iron(Fe) Haematite Fe,Os
3 Lead( Pb) Galena PbS

2. Writeanoteon oredressing in metallurgy? (AS1) (TQ)
Ore that are mined from the earth are usually contaminated with large amount of impurities
such as soil and sand etc.
1. Dressing or concentration means, simply getting rid of as much of the unwanted rocky materials as
possible before the ore is converted into the metal.
2. The impurities are known as “gangue’.
3. The Physical methods like hand picking, washing, froth floatation and magnetic separation are
used to enrich the ore depending on the physical properties of ore and gangue.



3. What isan ore? On what basisa mineral ischosen asan ore? (AS1) (TQ)

Ore:- The minera from which the metals are extracted without economical loss are called ores.
A mineral is chosen as an ore based on the following conditions.

1. The percentage of the metal in that mineral.

2. Economically profitable while extracting the metal from the mineral.

3. Convenience of extraction of metal.

4. How do metals occur in nature? Give examplesto any two types of minerals? (AS1) (TQ)

1. The earth crust is the mgjor sources of metals.

2. Some metals are available in nature in free state as they are least reactive.
Ex:- Gold(Au), Silver(Ag) and Copper(Cu).

3. Most of the metals are found in nature in the combined form due to their more reactivity.

4. The elements or compounds of the metals which occur in nature in the earth’s crust are called

minerals.

5. They are many types of minerals or ores . They are as follows.

S.No | Type of themineral | Name of the mineral

1. Bauxite (A|203 . 2H20)

2. Hematite (Fe;0Os)

3. Zincite(ZnO)

1. Zinc Blende(ZnS)

2

3

1 Oxide minerd

2 | Sulphide mineral . Cinnabar (HgS)

. Galena (PbS)

3 | Chloride mineral 1. Horn silver (AgCl)
2. Rock salt(NaCl)

4 | Carbonate mineral 1. Magnesite (MgCOs)

2. Lime stone(CaCOg)

5. When do you use magnetic separation method for concentration of an ore? Explain with an
example? (AS1) (TQ)

In the ore or impurity, one of them is magnetic substance and the other non-magnetic
substance, they are separated by el ectromagnetic separation method.

Ex:- 1. The magnetic ores like iron pyrites (FeS) and magnetite (Fe;O,) are concentrated by this
method.

2. The crushed oreis alowed to pass through electromagnetic belts.

3. The mineral particles are retained and gangue particles are thrown away.

Powdered ore

Stand|

Magnetic wheel

Non magnetic J_"‘

" 5‘

Moving belt

S TR,
agnetic ore

Non magneticore M

Magnetic separation method




6. What isthe difference between roasting and calcinations? Give one examplefor each? (ASL) (TQ)

Roasting Calcination
1. Roasting is a pyrochemical processin 1. Calcination is apyrochemica process
which the ore is heated in the presence in which the oreis heated in the
of air. absence of air.
2. The product obtained in this process are | 2. The ore generally decomposed in this
in solid state. process.
3. It isused for sulphide ores It is used for carbonate ores
4. 2ZnS(s) + 302(g) — 2ZnO(s) +2S0(Q) | 4 gCO5(s) A MgO(s) + COx(g)

7. Magnesium is an active metal if it occursasa chloride in nature, which method of reduction is
suitablefor it extraction? (AS2) (TQ)
1. Magnesium is an active metal. It occursin chloride form as MgCl..
2. Hence electrolysisis suitable method for its reeducation.
3. During the electrolysis the following chemical reactions are takes place.

MgCl, - Mg? +2Cl".
Atcathode Mg? +2¢ — Mg.
At Anode: 2CI" > Cl,+2¢e

8. Mention two methods which produce very pure metals? (AS2) (TQ)
The process of obtaining the pure metal from the impure is called refining of the metal.
1. Digtilation:- 1. This method is very much useful for purification of low boiling metals like Zinc
and Mercury.
2. Because they have high boiling point containing substances as impurities.

2. Liguation:- In this method alow melting metal like Tin can be made to flow on a slopy surface to
separate it from high melting impurities.

9. Which method do you suggest for extraction of highly reactive metals? Why? (AS2) (TQ)
High reactivity metals like K, Ca, Mg, Caetc, can be extracted by electrolysis.
Reason:- 1. Simple reduction methods like heating with C, Co, etc. to reduce the ores of these metals
are not feasible.
2. The temperature required for the reduction is too high and more expensive.
3. Hence electrolysis is the suggestible method to extract high reactive metals.

Ex:- 1. To extract Nafrom NaCl, fused NaCl is electrolysed with steel cathode(-) and graphite
anode(+).
2. The metal (Na) will be deposited at cathode and chlorine liberated at the anode.
3. At Cathode:- 2Na" + 2 - 2Na
At Anode:-2C~ - Cl, + 2e .
4. For this process alarge quantity of electricity is required to keep the ore in molten stete.

10. Which method isused to purify Blister (copper copper obtained from its sulphide ore) Explain?
1. Blister copper is purified by poling.
2. In this method the motten metal is stirred with logs (Pores) of green.
3. Theimpurities are removed either as gases or they ge oxidized and form slag over the motten
metal.
4. The reducing gases evolved from the wood prevents the oxidation of copper.



11. Where do we use handpicking and washing methodsin our daily life? Give examples. How do you
correlate examples with enrichment of ore? (AS7) (TQ)
Hand picking:- If the ore particles and the impurities are different in one of the propertieslike
colour, size etc. are separated by hand picking.
Ex:- Separating mud particles and stones from rice, Wheat etc.

Washing:- 1. Ore particles are crushed and kept on a slopy surface.

2. They are washed with controlled flow of water.

3. Lessdensive impurities are carried away by water flow, leaving the more densive ore particle
behind.

EXx:- Washing of clothesin daily life.

12. Give examplesfor the metalsundergo corrosion? Why do they corrode? How to prevent
corrosion?
1. Iron, silver, copper. Generally undergo corrosion.
2. In metallic corrosion ametal is oxidised by loss of electron’s generally to oxygen and results in the
farmation of oxides.

Prevantion:- Covering the surface with paint or some chemicals.
Ex:- 1. Bisphenol.
2. Electroplating.

13. What isthe main differencein Blast furnace and Reverberatory furnace regarding fire box and
hearth ?
1. In Blast Furnace both fire box and hearth are combined in big chamber which accommodates both
ore and fuel.
2. In Reverbaratory Furnace fire box and hearth are separated, but the vapours obtained due to
the burning of the fuel touch the ore in the hearth and heat it.

4 Mark Questions

1. Write short notes on froth floatation process? (AS1) (TQ)
Froth floatation process.- 1. Froth Flotation method is used for dressing the sulphide ore.
2. The ore with impuritiesis finely powdered and kept in water, containing pine oil takenin a
floatation cell.
3. Air under pressure is blown to produce forth in water.
4. Froth so produced, takes the ore particles to the surface.
5. Theimpurities settle at the bottom.
6. Forth is separated and washed to get ore particles.

Froth bubbles carrying
sulphide ore particles

Sulphide ore particle

Water containing pine oil

Gangue

Froath floatation process
©




2. Write short notes on each of thefollowing: 1. Roasting 2. Calcination 3. Smelting. (AS1) (TQ)
1. Roasting:- 1. Roasting is apyrochemical processin which the oreis heating in the presence of
Oxygen (or) air below its melting point.
2. The products obtained in the process are also in solid state.
3. Generally reverberatory furnance is used for roasting.

Ex:- 2ZnS(s) + 30,(g) —2Zn0O(s) + 2S0,(Q)

2. Calcination:- 1. Calcination is a pyrochemical process in which the ore is heated in the absence
of air.
2. The oreis generally decomposed in the process.
Ex:- MgCOs(s) — MgO(s) + CO»(Q)

CaCOj3(s) — CaO(s) + COx(q)

3. Smelting:- 1. Smelting is a pyrochemical process, in which the ore is mixed with flux and
fuel, and then it is strongly heated.
2. During smelting, the impurities (gangue) in the ore react with flux to form slag which is removed.
3. For haematite ore, cokeis used as fuel and lime stone is used as flux.
Ex:- Thefollowing reactions are takes place inside the furnace.
2C(s) + O, — 2CO

FexO3(s) + 3CO (g) —2Fe(l) + 3CO(g)
CaCOs3(s) — CaO(s) + CO,
Ca0(s) + SiO,(s) — CaSiOs(l)

3. Suggest an experiment to prove that presence of air and water isessential occurrences of corrosion
and explain the procedure? (AS3) (TQ)

Aim:- To provethat the presence of air and water are essential occurrences of corrosion.
Apparatus:- Three test tubes, three corks, Distilled water, anhydrous calcium chloride, clean iron
nails and oil etc.

—+ air ~ air S D_ry
amr
| Layer
of oil
Rusty
Miron
nails
- Water
Boiled Anhydrous
distilled water  calcium chloride

Procedure:-

1. Take 3 test tubes and place clean iron nailsin each of them. Label the test tubes A, B and C.

2. Pour some water in test tube A and cork it.

3. Pour boiled distilled water in test tube B, and about 1ml of oil and cork it.

4. Put some anhydrous calcium chloridein test tube C and cork it.

5. Leave these test tubes for afew days and then observe.

6. After afew days, we will observe that iron nails rust in test tube A, but they do not rust in test
tubes B and C.

Reason:- 1. In test tube A, the nails are exposed to air and water. Hence the nails rusted.
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2. In test tube B, the nails are exposed only to water, but not to air, because the oil float on water and
prevent the air not rested.
3. Intest tube C, the nails are exposed to dry air, because anhydrous CaCl, will absorb the moisture,
if any from the air. Hence the nails are not rusted.

Conclusion:- From the above experiment, we can prove that air and water are essential for
COrrosion.

4. What isthe activity series? How it helpsin extraction of metals? (AS6) (TQ)

Activity Series:- 1. Arrangement of the metalsin descending order of their reactivity is known as
activity series.
2. The activity series of meta is

K,Na,Ca,Mg,Al Zn,Fe,Pb,Cu Ag,Cu
High reactivity ’ Moderate reactivity ' Low reactivity

The advantage of activity seriesin extraction of metals:-
It isvery useful to judge the nature of metal and how it exists.
1. The metals at the top of the activity series (highly reactive) can be extracted by electrolysis.
2. The metals at the middle of the activity series can be extracted by,
a. Reduction of metal oxide with carbon
b. Reduction of oxide ores with co(Carbon monoxide)
c. Self reduction of sulphide ores
d. Reduction of ores with more reactive metals (thermite process)
3. The metals at the bottom of the activity series (less reactive) can be extracted by heating alone,
because they are often found in free state.

5. Collect information about extraction of metals of low reactivity Silver, Platinum and Gold and
prepareareport? (AH4) (TQ)
Extraction of Silver:- 1. Silver can be extracted from Ag,S by displacement from their agueous
solution.
2. If we get the Silver the following reactions takes place.

AgS+4CN ™~ — 2[Ag(CN),] + S
2[Ag (CN)2]" (ag) + Zn(s) — [Zn(CN)4)* (aq) + 2Ag ()

Extraction of Platinum: 1. Platinum israrely found on its own, but in combination with other base
and precious metals.
2.The extraction process of platinum is quite complex, which includes milling the ore and smelting it
at high temperatures.
3. Thisremoves the base metals, iron and sulphur and concentrate platinum.
4. Inthisway, Platinum is extracted from its ore.

Extraction of Gold: 1. Gold is extracted from gold ore like electrum.

2. In al methods of gold ore refining, the ore is usually washed and filtered at the mine, then sent to
the mill.

3. At the mill, the oreis ground into smaller particles with water, then ground again in aball mill to
further pulverize the ore.

4. Severa processes can be used to separate the gold from its ore. They are,

a. Cyanide process:-

1. The ground oreis put in atank containing aweak cyanide solution and then zinc is added.
2. The zinc causes a chemical reaction which separates the gold from the ore.

3. The gold is then removed from the solution with afilter press.
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b. Carbon-in-pulp Method:-

1. Inthis method, the ground ore is mixed with water before cyanide is added.

2. Then carbon is added to bond with the gold.

3. The carbon-gold particles are put into caustic carbon solution, separating out in the gold.

c. Heap leaching:-
1. The oreis placed on open-air pads and cyanide is sprayed over them, taking several weeksto leach
down to an imperious base.
2. The solution then poured and pad into a pound and is pumped from there to arecovery plant,
where the gold is recovered.
3. Heap-leaching helps recover gold from ore that would be otherwise too expensive to process.

6. What isther mite process? Mention itsapplicationsin daily life? (AS7) (TQ)

Termite process:-

1. When highly reactive metals such as Na, Ca, Al are used as reducing agents they displace metals
of lower reactivity from their compounds.

2. These displacement reactions are highly exothermic.

3. The amount of heat evolved is so large that the metals produced in molten state.

4. The reaction of Iron Oxide (Fe;O3) with aluminium is used to join reaction is known as the
thermite reaction.

2Al + Fe,0O3 — Al,Os3 + 2Fe + Heat.
5. Thisreaction is known as thermite process.

Applications:- 1. Terminate process used for join railing of railway tracks
2. It isused to join cracked machine parts.

7. Draw the diagram showing (i) Froth flotation (ii) Magnetic separation? (AS5) (TQ)

(ree— " : Powdered ore
; ¢— Compressed air

Froth bubbles carrying
sulphide ore particles

Stand|

solP
S| N Sulphide ore particle

Magnetic wheel

i —H———Water containing pine oil

TG,
agnetic ore

Gangue

Non magnetic ore M

Froath floatation process Magnetic separation method

8. Draw a neat diagram of Reverberatory furnace and label it neatly? (AS5) (TQ)

Reverberatory furnace




Chapter 14
Carbon and its Compounds
1 Mark Questions

1. Namethe simplest hydrocarbon? (AS1) (TQ)
Methang(CH,) is the simplest hydrocarbon.

2. Namethe carboxylic acid used as a preservative? (AS1) (TQ)
Acetic acid (or) Ethanoic acid (GEOOH) is used as a preservative.

3. Name the product other than water formed on burning of ethanol in air? (AS1) (TQ)
When ethanol is burnt in air the product formeceotihan water is carbon dioxide (€O
GHsOH + 3 Q@ — 2CQO, + 3 H,O + Energy.

5. What do we call the Self linking property of carbon? (AS1) (TQ)
1. The self linking property of carb@ncatenation.
2. Catenation is the phenomenon in whtdms of same elements join together to form g tdrain.

6. Name the simplest ketone and write its molecular formula? (AS1) (TQ)
The simplest ketone is acetone.
o

Il
Formula:- CH;—- C-CH

|UPAC Name:- 2 — propanone.

7. Name the compound formed by heating ethanol at 443 K with excess of conc.H,SO,4? (ASL) (TQ)
1. When ethanol is heated with excess of .Cor8(at 443K ‘Ethane’ is formed.

443 K
CH CH, OH + HS0O; — CH,= CH, + H,0
Ethyl alcohol Ethene

2. bSOy is an dehydrating agent and remove®H
3. So it is a dehydration reaction.

8. Nametheacid present in vinegar? (ASl) (TQ)
1. The acid present in vinegar is as 5 - 8% etltaacid (or) Acetic acid.
2. Its chemical formula is GGEOOH.

9. Give an examplefor estarification reaction? (AS1) (TQ)
The reaction between carboxylic acid and alcamdhé presence of conc,$0, to form a swept

odoured substance, ester with functional growgalied estarification.

C H»>SO
CHCOOH + CHCH,OH e——2"%, CH,COOH CH CH; +H,0
Aceticid Ethyl alcohol Ethyl acetate

10. Name the product obtained when ethanol is oxidized by either chromic anhydride or alkaline
potassium per manganate? (AS1) (TQ)
Ethanol undergoes oxidation to form the producadtaldehyde and finally acetic acid.

Alkaline KMnO4+Heat (0)
CHCH,OH e ke cz o7mear = CHECHO CH;COOH

thid alcohol Acetaldehyde Acetic acid




11. Writethe chemical equation represent the reaction of preparation of ethanol from ethane?(AS1)
(TQ)
Ethanol is prepared on large scale from ethartbdéwpddition of water vapor to it in the presence
of catalysts like }Os, Tungsten oxide at high pressure and temperature.

_ Catalyst
CH=CH, + H,0 100—300 atm at 300° C CHCHOH

12. Writethe lUPAC name of the next homologous of CH;OHCH,CH3 ? (AS1) (TQ)
CH3; CH, CH; CH,OH - 1-butanol.

13. Givethe namefunctional group (i) -CHO (ii) -C=07? (ASl) (TQ)
I. —CHO is Aldehyde. ii. —C=0 is Ketone.

14. Namethe acid present in thevinegar? (AS1) (TQ)
Acetic acid(CHCOOH) is present in the vinegar.

15. What happenswhen a small piece of sodium isdropped into ethanol? (AS2) (TQ)
When a small piece of sodium is dropped into ethainshows brisk effervescence and liberates
hydrogen gas and fosodium ethoxide.

2GHsOH + 2Na— 2CHsONa + Hbt

Ethanol Sodium ethoxide

16. What isthe position of the carbon in modern periodic table?
1. Carbonis a non-metal.
2. It belongs to the fourteenth group or IV A granpghe modern periodical table.

17. Who introduced the concept of hybridization?
Linus Pauling (1931).

18. What is meant by a SP* hybridization?
SP® hybridization:- 1. In the excited carbon atom its one s-orbita) &2&l three p-orbitals
(2p 2p,, 2p) intermix and reshuffle into four identical ordg&nown as sporbitals.
2. Thus, carbon atom undergoes Isgbridisation.

Example:- Formation of methane(CJ

19. What is meant by a SP? hybridization?
SP? hybridization:- 1. In the excited carbon atom its one s-orbita) &&l two p-orbitals
(2p 2p)) intermix and reshuffle into three identical odistknown as Sporbitals.
2. Thus, carbon atom undergoe$ Isgbridisation.

Example:- Formation of ethylene(H.C = CH)).

20. What ismeant by a SP hybridization?
SP? hybridization:- 1. In the excited carbon atom its one s-orbita) &l one p-orbital (2
intermix and reshuffle into two identicabdals known as sprbitals.
2. Thus, carbon atom undergoes sp hybridization.

Example:- Formation of ethyne(H& CH).

21. What isallotropy? What are the allotropy forms of carbon?
Allotropy:- 1. The occurrence of same element in two or mdferdnt forms is known as allotropy.
2. The different forms of the element are callédtadpes.
3. The allotropy forms of carbon are,
i. Amorphous forms. ii. Crystalline forms.
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22. Writethe names of Amorphousforms of carbon?
Amorphousforms of carbon:- Coal, Coke, Wood Charcoal, Animal charcoal, Larngzk Gas
carbon, Petroleum coke, Sugar charcoal.

23. Writethe names of crystalline allotropic forms of carbon?
Allotropic forms of carbon:- Diamond, graphite and buck minister fullerene.

24. How are Allotropes formed?
Allotropes are formed due to difference in arrangetof atoms in the molecule.

25. Who discovered the buckminsterfullerene?
Robert F. Curl, Harold W. Kroto and Richard E. Seyafrom Rice in 1985.

26. What is meant by a buckyballs?
Buckyballs:- Spherical fullerenes are also called buckyballs.

27. Who discover ed the nanotubes?
Sumio li jima in 1991.

28. What ismeant by a catination?
Catination:- Catination is the phenomenon in which atoms ofesalaments join together to form a
long chain.

29. What are hydro carbons?
The compounds containing only carbon and hydrogeheair molecules are called hydrocarbons.

30. How many types of Hydrocarbons arethere? What are they?
Hydrocarbons are two types. They are,
1. Saturated hydrocarbons (alkanes).
2. Unsaturated Hydrocarbons (alkenes and Alkynces).

31. What is meant by a functional group in carbon compound?
Functional group:- The characteristic properties of an organic comgalepend mainly on an atom
or group of atoms in its moleckit®wn as the functional group.

32. What is meant by aisomerism?
|somerism:- 1. Molecules having the same molecular formuladifférent structures are called
isomers.
2. This phenomenon is called isomerism.

33. What is meant by a soap?
Soap:- 1. Soap is a sodium or potassium salt of a hitdtgr acid like palmitic acid (GH3:COOH),
stearic acid(E3sCOOH), oleic acid (&H33COOH) etc.
2. The formula of a soap in general is RCOONa 0OR&, where R = GHas; ; Ci7H35 etc.

34. What is meant by a glycerol?
Glycerol:- Fats are esters of higher fatty acids and thgdrixy alcohol known as glycerol.

QBH
|
Glycerol is CHOH - propane — 1, 2, 3 —triol.

I
GioH



35. What is meant by a saponification?
Saponification:- Alkaline hydrolysis of tristers of higher fatty dsiproducing soaps called
saponification.

36. What isatrue solution?
Truesolution:- A true solution is that in which the solute pdescdispersed in the solvent are less
than 1nmdiameter.

37. What isa colloidal solution?
Colloidal solution:- A colloidial solution contains the solute known‘'dispersed phase’
with its particles with diameters greater tAambut lesser than 1000 nim the solvent
known as ‘dispersion medium’.

38. What ismeant by a CMC?
CMC:- The particular concentration of a true solutioknswn as critical micelle concentration

39. What ismicelles or associated colloids?
Micelles:- The soap particles get aggregated and thesegafgd particles are of colloidal
size known as micelles ssaxiated colloids.

40. Givethe eectronic configurations of carbon in both group state and exited states.
Electronic configuration of carbon atom,
In ground states»> 1525’
In excited state— 15 2s2p°

41. Mention the bond angles between H-C-H in, a) CHy4 b) CoH4 c) C2H2
a) Thebond angle of CH4 is109° 28",
b) The bond angle of CoH4 is 120°.
c¢) Thebomd amgle of C,H is 180°.

SNo| Molecule | Structure Bond Angle
1 CH, H

|
H—C—H 10928

H
2 GH,4 H H
\C _ C’
7R 120
H H
3 CH, H-C=C-H 180

42. Mention the structure of each carbon atom in diamond & graphite?
Diamond — Tetrahedral arrangement.
Graphite — Trigonal arrangement.

43. What is meant by homologous?
The individual compound in a homologous seriesnm&n as homologos.

44. Define combustion reaction?
Combustion reaction:- The process of burning of carbon (or) carbon compsun excess of
Oxygen to give h&dtght is known as combustion reaction.
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45. What is hybridisation? What are hybrid orbitals?
Hybridisation:- the redistribution of orbitals of almost equal igyein individual atoms to give
equal number of new orbitals with identical projgeriike energy and shape is called
"Hybridisation” The newly formed orbitals are cdllas "hybridorbitals.”

46. What are Aldehydes and K etones?
Aldehydes:- The hydrocarbons with functional group of —-CH® ealled aldehydes.’
Ex : Farmaldehyde, Accetal dehyde.

Ketones.- The hydrocurbons with — C=0 group are called®kes.
Ex : Acetone, Methyl ketone

47. What islIsomerism? And what isIromers?
|somerism:- 1. The phenomenon of possessing same molecular fotmti@different properties by
the compounds is kn@g Isomerisom.
2. The compound that exhdmimerism is called Isomers.

48. What ar e subtitution reactions ?
Subtitution reactions.- A reaction in which an atom or a group of atoma given compound is
replaced by other atom or grofiptoms is called a substitution reaction.

49. How ethyl alcohol isprepared from ethane ?
Ethanol is prepared on large scale from ethan&éwaddition of water vapour to it in the presentce o
catalysts,Bs, tungsten Oxide at high pressure and temperature.

Catalist

CH, =CH, + H,0O T00=300 atm — CH;z; CH,OH

at 300°C

50. What is Pk®?
Pk%- PKis the negative value of logarithm of dissociatimmstant of an acid.
Pk = logg K?

51. What isMicelle?
Micelle:- A spherical aggregated of soap molecules in watealled micelle.

52. What is saponification reaction?
Saponification reaction:- The sodium salts of these higher fatty acids beoaps the reaction is the
soaps the recton is the soap formation reactiocwisigenerally called as "Saponification reaction”

(or) Alkaline hydrolysis of tristers of higher fathcids producing soaps is called saponification.

53. What are hydrophilic and hydrophobie partsin soaps ?
1. The polar end in soap with carboxy is calledrbpdilic end.
2. The non-polar end in soap with hydrocarbon chrasalled hydrophobic end.



2 Mark Questions

1. What are the general molecular formula of alkanes, alkenes and alkynes? (AS1) (TQ)

S.No| Hydrocarbon | Formula
1 Alkanes Ch H 2n+2
2 Alkenes Ch Hap,

3 Alkynes ChH oo

2. A mixture of oxygen and ethyneisburnt for welding; can you tell why a mixture of ethyne and air
isnot used? (AS]) (TQ)

1. The heat and temperature is produced by aglanetflame depend upon the amount of oxygen

used to burn it.
2. Air- Acetylene(ethyne) produces a flame tempeeaaround 400
3. This heat is not enough to weld a metals lika and steel.

4. When acetylene is burned in the presence & pxygen, the flame temperature may be as high as

573 or 3166C.
5. This heat is enough to weld a metals or s@tieninum work glass.
6. Hence the mixture of Ethyne and Oxygen burnosed for welding.

3. How an addition reaction isused in vegetable ghee industry? Explain with the help of a chemical
equation? (AS1) (TQ)
1. Hydrogenation of oils converts fats in vegetaiilee industry.
2. During this addition reaction, unsaturated faitids (contain double bond) are converted
into saturated fatty acids (contain Erigpnd).

Ni
unsaturated fatty acids +2HL> Saturated Fattyacids.
Oil + H, - fats
H H H H
| o
1
Ex-R-C=C-COOH+j— R-C=C-COOH + H

4. Explain with the help of a chemical equation, how an addition reaction is used in vegetable ghee
industry? (AS1) (TQ)
1. Vegetable oils are unsaturated fats having ledutinds between some of their carbon atoms.
2. When a vegetable oil is heated t 40093D@vith hydrogen in the presence of Nickel as gatal
then saturated oil called vegetable ghee is fdrme
3. This reaction is called hydrogenation of oils.

Ni
unsaturated fatty acids +2H$> Saturated Fattyacids.
Oil + H, - fats

H H H H
| . ||
1
Ex-R-C=C-COOH+{— R-C=C—-COOH + H
5. Why does carbon form compounds mainly by covalent bonding? (AS1) (TQ)
1. The atomic number of carbon if 6, its electearpnfiguration is 1925 2P
2. Carbon has 4 electrons in its valence shell.

3. The formation of € ions by losing ‘4’ electrons or the formation of @ns by gain of
‘4’ electrons is very difficult process.



4. Carbon has to satisfy its tetra valence by shalectrons with other atoms.
5. So it has to form four covalent bonds eithehwvits own atoms or atoms of other elements.

6. Allotropy isa property shown by which class substances: elements, compounds or mixtures?
Explain allotropy with suitable examples? (AS1) (TQ)
Allotropy: 1. The occurrences of same element in two or mifierent forms are known as allotropy.
2. Allotropy is a property shown by elements only

EQg:- The allotropes of carbon are classified into tymes they are,

1. Amorphousform:- Coal, Coke, Camp black etc,
2. Crystalline form:- Diamond, Graphite, and Buck minster fullerene.

7. Explain how sodium ethoxide is obtained from ethanol? Give chemical equations? (AS1) (TQ)
When ethanol is react with sodium to liberate bgén and form sodium ethoxide.
2GHsOH + 2Na— 2GHsONa + H

8. Describe with chemical equation how ethanoic acids may be obtained from ethanol? (AS1) (TQ)
Ethanol undergoes oxidation to form the produattAltiehyde and finally Acetic acid.

Alkaline KMnO4+Heat
GBHOH iea kz crz o7+mear ~ CH8CHO — CH:COOH

9. Two carbon compounds A and B have molecular formula CsHg and C3Hg respectively. Which one
of thetwo ismost likely to show addition? Justify your answer? (AS2) (TQ)
H H H

I
CsHg:- 1. The structure of lgis, H—-C- C-C-H

N
H H H

2. It is an alkane called ethane and it cannotqgdaate in addition reaction as it C-C.

H H H

I
CsHg :-1. The structure of §£lgis, H-C- C=C

I I
H H

2. Itis an alkene called propene and participateddition reaction as it has C=C.

10. Draw the electronic dot structure of ethane molecule (C,Hg)? (AS5) (TQ)
Structure of Ethane(C,Heg) :-




11. How do you appreciatetherole of estersin everyday life? (AS6)
1. Esters are sweet or pleasant smell substances.
2. Esters are used in preparing artificial perfsiiee to the fact that most of the esters have a
pleasant smell.
3. The alkaline hydrolysis of esters is knownasosofication to produce soaps.
4. These are used in the making of perfumes.
5. Hence, | appreciate the role of esters in elagyryife.

12. Suggest a chemical test to distinguish between ethanol and ethanoic acid and explain the

procedure? (AS3) (TQ)
1. Take ethanol and ethanoic acid in two diffetest tubes.
2. Add few ml. of sodium hydroxide (NaOH) solutimneach test tube.
3. Ethanoic acid reacts with sodium hydroxide torf@alt and water where as ethanol does not react

with sodium hydroxide.

CHsCOOH + NaOH- CH;COONa + HO.
GHs OH + NaOH - No reaction.

13. An organic compound ‘X’ with a molecular formula C,HgO undergoes oxidation in the presence
of alkaline KM nO4 and formsthe compound ‘Y’, that has molecular formula C;H40, . (AS3) (TQ)
a. ldentify ‘X’ and Y’
b. Write your observation regarding the product when the compound ‘X’ ismadeto react with
compound ‘YY" which isused as a preservative for pickles.

a. X = Ethanol (gHgO).
Y = Ethanoic acid £840,).

b. Ethyl alcohol undergoes oxidation to form thedurct accetaldehyde and finally Acetic acid.

Alkaline KMNO,4
GgH, OH ——— > CH; CHO - CH3;COOH

Ethanol oktaldehyde  Ethnenoic acid
Here CH¥OOH is used as preservative for pickles.

14. Mention the hybridization of carbon in the following compounds.
a) CzH4; b) CHy; €) CoHo

S.No | Compound | Type of hybridization
1 GH4
2 CH sp
3 GH. Sp

15. Why we are advised not to use animal fatsfor cooking?
1. Animal fats contain saturated fatty acids. Tasyharmful to human health.
2. They are not eatable.
Ex:- Palmitic acid (Gs H3;COOH)

16. Which oil isrecommended for cooking? Why?
1. Natural oil like sun-flower oil, groundnut odpconut oils are obtained from natural plants.
2. They are eatable and they contain proteins.
3. They are healthy for human beings.
4. They contain unsaturated fatty acids.
EX:- Stearic acid (& HzsCOOH).



17. 1ml of acetic acid and 1ml of ethanol are mixed together in a test tube. Few drops of concentrated
sulphuric acid isadded in the mixture are warmed in a water bath for 5 min.
Answer the following:
a. Namethe resultant compound for med.
b. Represent the above change by a chemical equation.
c. What term isgiven to such areactions.
d. What arethe special characteristics of the compound formed?

a. Ethyl acetate(3€O0OGH:s).

Conc.H3S 04
b. CHCOOH +GHs0OH CH;COOGHs; + H,0.
c. Estarification.

d. It has fruit (or) pleasant smell.

18. Carbon isversatilein nature. Justify the statement?
The ability of carbon to form bonds in so many wayade it as versatile in nature i.e.,
1. To form largest carbon compounds.
2. Catenation.
3. To form various types of bonds.

19. Define alkanes, alekenes and alkynes ?
Alkanes.- The saturated hydro carbons containing single bbetiseen carbon atoms are called

alkanes.
Alkenes:- The unsaturated hydro carbons containing atleastionble bond between carbon atoms
are called Alkenes.
Alkynes.- The unsaturated hydro carbons containing atleastrgale bond between carbon atoms
are called Alkynes.

4 Mark Questions

1. Givethe lUPAC name of the following compounds. If morethan one compound is possible name all

of them? (AS1) (TQ)
i. An aldehyde derived from ethane. ii. A ketone derived from butane.
iii. A chloride derived from propane. iv. An alcohol derived from pentane.

i. CH,CHO - Ethanal

ii. CH;—C-CH-CH - 2-Butanone.

|
o)

iii 1. RC-CH-CH - 2-Chloro propane.

I
Cl

2.HC-CH-CH - 1-Chloro propane.

I
Cl

iv. 1. RC-CH -CH-CH,— CH,— OH - Pentan-1-ol.
9



2.C-CH-CH-CH-CH; - Pentan-2-ol.

I
OH

3.HC-CH -CH-CH,-CH; - Pentan-2-ol.

I
OH

2. a. What arethevarious possible structure for mulae of a compound having molecular formula

C3HeO?
b. Givethe lUPAC names of the above possible compounds and represent them in structur es?(AS1)

c. What isthe similarity in these compounds? (AS1) (TQ)

a.CsHgO :- 1. CHCOCH;
2. CHCH,CHO
3. CH,= CH~- CH,;OH
4.CH,~ CH-CHs

5. OH

|
CH

Bl ChH
6.CH=CH-0OCH;

b. 1.HC-C-CH; - Propanone.

I
o)

2. HsC - CH, - C=0 - Propanal

I
H

3.CH, - CH- CH,OH - Prop-2-en-1-ol.

4. CH-CH-CH3z - 1,2-epoxy propane.
O

5. CH, = CH- OCH; - Methoxy ethane.

6. OH

|
CH - Cyclo propanol

8 Ch

c. Similarities:- 1. The six compounds are derivatives of hydrocash@n, organic compounds.
2. All are having same molecular formula.
3. All are functional isomers.

10



3. Define homologoes series of carbon compounds? Mention any two characteristics of homologous
series? (ASL) (TQ)
Homologoes series: - the series of carbon compounds in which two swteesompounds differ
by —CH unit is called homologoes series.

Characteristics:- 1. They have general formula.
EX:- S.No | Hydrocarbon | Formula
T 1 Alkanes Cn Honss
2 Alkenes Ch Har
3 Alkynes Ch Haono

2. Successive compounds in the series possedeiedde of (-ChH) unit.
3. They posses similar chemical properties duaneesfunctional group.
4. They show a regular gradation in their physoraperties.

4. Explain the cleansing action of Soap? (AS1) (TQ)
1. Suppose that we put dirty cloth in the soaptgmi. Dirt is mainly greasy matter.

o]
|
. Soap has one polar end (the end with-OH carboxyl) and one non-polar end (the end with
hydrocarbon chain) as shown here.
. The polar end is hydrophilic in nature and ated towards water.
. The non-polar end is hydrophobic in nature atrdcted towards grease or oil on the cloth, but
not towards water.
5. When soap dissolves in water, its hydrophobasettach themselves to dirt and remove it from
cloth, as shown sequentially in the rfegu
6. The hydrophobic end of the soap molecules nmwards the dirt or grease patrticle.
7. The hydrophobic ends attach themselves t@diticle and try to pull out.
8. The molecule of soap surrounds the dirt paielt the centre of the cluster and forms a sgleric
structure called micelle.
9. These micelles remain suspended in water-kkggbes in a colloidal solution.
10. The various micelles present in water do natetogether to form a precipitate as each micelle
repels. The other because of the ionépulsion.
11. Thus, the dirt particles remain trapped in fleseand are easily rinsed away with water. Hence,
soap micelles remove dirt by digsw) in water.

N

AW

5. Distinguish between essterfication and saponification reactions of organic compounds? (ASL) (TQ)

Esterfication Saponification
1. The reaction between carboxylic acid and | 1. The process of making soap by the hydrolysis
alcohol in the presence of cone3@, to form of fats and oils with alakalies is called

a swept odoured substance ester and this saponification.
process is called estarification.

2. Alcohol reacts with carboxylic acids to 2. Higher fatty acids reacts with basis to form
produce esters. Soaps.
3. CHICOOH + CHCH;OH ey 3. (Gi7 H3sCOO); Cs Hs + 3 Na OH—
CHCOOH CH CHs + H,0 3 G7H33 COO Na + CHOH CH (OH)-
CH,OH
4. Water is by product in esterification reaction.4. Glycerol is byproduct in esterification reaction
5. This reaction is example for dehydration 5. This reaction is example for hydrolysis.
reaction.
5. This reaction is slow and reversible. 5. Thaecton is irreversible.
6. This process is used for preparation of 6. This is used for the preparation of soaps.

different esters.
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6. Explain the structure of Graphitein termsof bonding and give one property based on this
structure? (ASL) (TQ)

'Vanderwal forces |

Covalent bond

Structure of Graphite

Graphite:- 1. Graphite is a grayish block coloured crystallaolid.

cONO U WN

. In a graphite the carbon atoms are in hexagamnahgement.

. It has a metallic luster and soapy to touch.it3s used as a lubricant.

. Itis a good conductor of electricity.

. It has a density of 2.25 gm/&m

. The C-C bond length is 1.42 /&and bond angle is 120

. Two successive graphite layers are separatedagistance of 3.35°A

. The layers of carbon can slide one over to tiwtheer because there is no strong covalent bonds

between the atoms in the two adjaceydrs.

7. Suggest a test to find the hardness of water and explain the procedure? (AS3) (TQ)
Hard water:- A sample of water which does not give good lathign soap but forms stickly

scum(precipitateg&led hard water.

Test:- Hardness of water can be tested with the helmodfl gjuality soap.

Procedure:- 1. Take 50ml of water from different sources itap water, well water, lake water,

2.
3.
4.
5.
6.
7.

pond water, river water, etcdifferent test tubes and label them as A, B, @1®
Add 1gm of good quality soap to each test tube.
Close the each test tube with rubber corks.
Shake test tube A for 15 seconds and keep distirbed for 30 seconds.
Measure the height of the foam formed. Notehitight of form in our notebook.
Repeat the process for each test tube and rgoarcdbservation in your note book.
The water which gives less foam is considerdubag water.

8. Prepare a model of methane, ethane, ethene and ethyne molecules using clay balls and match
sticks? (A4) (TQ)

> s aes

Methane Ethane Ethene Ethyne

9. How do you condemn the use of alcohol asa social practice? (AS7) (TQ)
Negative Effects of alcohol:- 1. Alcohols slow down the activity of nervous gystand the brain.

2. Drinking of alcohol causes the blurred visidizziness and vomiting.
3. Heavy drinking of alcohol makes a person altioho
4. Heavy drinking of alcohol over a long periodiaie can damage the stomach, liver and heart.

12



So, we may condemn the use of alcohols by,
1. Educate people on negative effects of alcoladlwould help them to avoid alcohol.
2. Take the initiative of developing by a law thall debar the drinking bar keepers from selling
alcoholic beverages.

10. An organic compound with molecular formula C,H40, produces brisk effervescence on addition of
sodium car bonate/bicarbonate. Answer the following? (TQ)
a. ldentify the carbon compound? (AS1)
b. Namethe gas evolved? (AS1)
c. How will you test the gas evolved? (AS2)
d. Writethe chemical equation for the abovereaction? (AS3)
e. List two important uses of the above compound? (AS1)

a. The organic compound is Ethanoic aid or aastid (CHCOOH).

b.Chemical Equation:- CH;COOH + NaHCQ@ — CH;COONa + CQ + H,O

c. The gas evolved is carbon dioxide gEO

d. Test:- Pass the evolved gas in to the lime water thamrs to milky white.
Ca (OH)+CO, — CaCqQ (|) + H:0.

e. Useas.- 1. It is usead as Preservation for pickles.

2. esters are used as solvent in industry.

3. Itis used in the Preparation of dyes, drugs.

4. It is used in the cooking of dishes like meiat) etc.

11. Draw theisomers of CsHp, and CegH1g ?
1. CsHo:-

a). Ch—CH,-CH, - CH; — n-—pentane.

b). Ck—-CH-CH-CH; - 2 - methyl butane.

I
CH

Ch
|
c). CH—C-ChH - 2,2 - di methyl pentane.

I
CH

2. CeHaai-
a).CH-CH-CH-CH,— CH; - n-—hexane.

b). CHs— CH~ CH,— CH - CH - 2 — methyl pentane.
|
GH

C). CH-CH,—CH-CH-CH - 3 - methyl pentane.
I
CH

d). CH—- CH-CH-CH - 2,3 —dimethyl butane.
I I
CH CHs
13



CH
|
e). Ch—-CH;—-C-CH - 2,2 - dimethyl butane.

|
CH

f). CHs— CH- CH - CH; - 2- ethyl butane.
I
CH
I
CH
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