CBSE CLASS XII Chemistry
Atomic Structure and Chemical Bonding

	One mark questions with answers

	Q1. One unpaired electron in atom contributes a magnetic moment of 1.1 BM. Calculate the magnetic moment of chromium (At. No. 24). 

	Ans1. Cr = 4s1 3d5
Therefore magnetic moment = 1.1 x 6 = 6.6 BM
As it contains 6 unpaired electrons. 

	Q2. Why is bond order in H2- less than that in H2? 

	Ans2. H-2 B.O = 1/2[2 - 1] = .5
H2 B.O = 1/2[2 - 0] = 1. 

	Q3. Arrange the molecules H2, O2, F2, N2 in the order of increasing bond length? 

	Ans3. N2 < O2 < F2 < H2. 

	Q4. Is a  molecular orbital weaker or stronger than a  molecular orbital? 

	Ans4. Weaker, as extent of overlap in  > . 

	Q5. Write the electronic configuration of Cr2+ (At. No. 24). 

	Ans5. Ar18 4Sº 3d4. 

	

	Two mark questions with answers

	Q1. The ionisation energy of hydrogen atom 1.312 x 106 J mol-1. Calculate the energy required to excite an electron in an hydrogen atom from the ground state to the first excited state. (Avogadro's constant = 6.023 x 1023) 

	Ans1. E = E2 - E1
= (1.312 x 106)/N [1/n12 - 1/n22]
= (1.312 x 106)/(6.023 x 1023 [1/1 - 1/4]
= (1.312 x 106)/(6.023 x 1023) x 3/4 = 1.633 x 10-18 J. 

	Q2. Calculate the kinetic energy of a moving electron which has a wavelength of 4.8 pm (Mass of electron = 9.11 x 10-31 k'g, h = 6.63 x 10-34 js. 

	Ans2.  = h/mv or v = h/m
K.E = 1/2 mv2 = 1/2 m x h2/m22
= 1/2 x h2/m2
= 1/2 x (6.63 x 10-34)2/(9.1 x 10-31 x 4.8 x 10-12)2
= 1.048 x 10-14J. 

	Q3. The mass of electron is 9.11 x 10-31 kg. Calculate the uncertainity in its velocity, if uncertainity in its position is of the order of + 10 pm. (h = 6.6 x 10-34 kg m2s-1). 

	Ans3. x.P = h/4
V = h/(4m.x)
= (6.62 x 10-34)/(4 x 3.14 x 9.1 x 10-31 x 10 x 10-12)
= 5.79 x 106 m/s. 

	Q4. Depict the molecular orbital configuration of N2+ and He2+ and predict which of the two species is more stable. 

	Ans4. N2+ = 1/2[9 - 4] = 2.5
He2+ = 1/2[2 - 1] = .5
Therefore N2 is more stable than He2 as B.O. of N2+ > He2+. 

	

	Three mark questions with answers

	Q1. The quantised energy of electron in hydrogen atom for the nth energy level is given by
En = -13.12/n2 x 105 J mol-1
Calculate the minimum energy required to remove the electron completely from hydrogen atom when n = 2. What should be the wavelength of light that can be used to cause this transition? [h = 6.6 x 10-34 Js, c = 3 x 108 ms-1] 

	Ans1. En = (13.12 x 105)/(N x 4)
(13.12 x 105)/(6.023 x 1023 x 4) = 5.445 x 10-19
E = hc/
 = hc/E = (6.6 x 10-34 x 3 x 108)/(5.445 x 10-19)
= 3.636 x 10-7 meters. 

	Q2. (i) Write the electronic configuration of N2, O2, F2 and Ne2 molecular species.
(ii) Deduce their bond orders.
(iii) Discuss the magnetic behaviour of these species. 

	Ans2. (i) N2 = 1S2,1S*2, 2S2, 2S*2, 2Px2, 2P2y, 2P2z
O2 = 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2Py2, 2P2z, 2P1*y, 2P1*z
F2 = 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2P2y, 2P2z, 2P2*y, 2P2*z
Ne2 = 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2P2y, 2P2z, 2P*2y, 2P*2z, 2*P2x
(ii) B.O. of N2 = 1/2[10 - 4] = 3
O2 = 1/2[10 - 6] = 2
F2 = 1/2[10 - 8] = 1
Ne2 = 1/2[10 - 10] = 0
(iii) N2, F2, Ne2 are diamagnetic as they do not contain unpaired electrons while O2 is paramagnetic due to presence of 2 unpaired electrons. 

	Q3. Write the molecular orbital configuration of the following species:
(a) O2 (b) O2- (c) O2+ (d) O22-
(i) Calculate their bond orders. (ii) Predict their magnetic behaviour. (iii) Which is maximum paramagnetic? 

	Ans3. a = O2 = 16 : 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2Py2, 2P2z, 2P1*y, 2P1*z
b = O2- = 17 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2Py2, 2P2z, 2P2*y, 2P1*z
c = O2+ = 15 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2Py2, 2P2z, 2*P1y
d = O2-- = 18 1S2, 1S*2, 2S2, 2S*2, 2P2x, 2Py2, 2P2z, 2P*2y, 2P*2z
(i) B.O. O2 = 2
O-2 = 1.5
O2+ = 2.5
O2-- = 1
(ii) a, b, c are paramagnetic as they contains unpaired electrons and magnetic character a > b = c
d is diamagnetic as it does not contain unpaired electron.
(iii) O2 shows highest paramagnetism. 

	

	Five mark questions with answers

	Q1. Explain the concept of quantum numbers. 

	Ans1. Quantum numbers: Mathematical set of index numbers to find the exact position of electron in atom are termed as quantum numbers.
Principle quantum number: It denotes the main or principle energy level to which an electron belongs. It is denoted by 'n'. Its possible values are 1, 2, 3, 4, ................
Azimuthal or orbital or angular or subsidary quantum number: It denotes the sub level to which an electron belongs and also tells about its shape. It is denoted by 'l'. The permitted values of 'l' are 0, 1, 2, etc., upto n-1. 'l' can have zero value unlike 'n'. The maximum value of 'l' is equal to n-1. e.g., if value of n is 4, l can have values 0, 1, 2, 3.
Magnetic quantum number: It denotes the preferred orientation of orbital in space. It is denoted by 'm' and its value depends on value of 'l' since magnetism is due to angular momentum. It determines the magnetic orientation of an orbital, i.e., the direction of orbital relative to magnetic field in which it is placed. Its permitted values are -l to +l including zero. e.g., when l = 1, then m = -1, 0, +1. It has total number of values equal to 2l + 1.
Spin quantum number: It denotes, the direction in which electron revolves in an orbital. Spin is magnetic property and is also quantised. It has two permitted values +1/2 (clock wise) and -1/2(anti clock wise). It is denoted by 's' 

	Q2. Explain the various lines obtained during transition of electron from higher to lower levels. 

	Ans2. Lyman series: When excited electrons in hydrogen atoms fall from higher energy levels to first energy level, the series of lines observed are called Lyman series. They are observed in ultraviolet region.
Lyman 
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= R(1/12 - 1/n2), n = 2, 3, 4, 5, .........
Balmer series: When excited electrons in hydrogen atoms fall from higher energy levels to second energy level, the series of lines observed are called Balmer series. These lines are observed in visible region.
Balmer = R(1/22 - 1/n2), n = 3, 4, 5, 6, .......
Paschen series: When excited electrons in hydrogen atoms fall from higher energy levels to third energy level, we observe Paschen series. They are observed in infra-red region.
Paschen [image: image2]= R(1/32 - 1/n2), n = 4, 5, 6, 7, .........
Brackett series: When excited electrons in hydrogen atoms fall from higher energy levels to fourth energy level, we observe Brackett series. They are also observed in infra-red region.
Brackett [image: image3]= R(1/42 - 1/n2), n = 5, 6, 7, 8, ............
Pfund series: When excited electrons in hydrogen atoms fall from higher energy levels to fifth energy level, we observe Pfund series. They are also found in infra-red region.
Pfund [image: image4]= R(1/52 - 1/n2), n = 6, 7, 8, 9, ......... 


