D T e AN A ) LT 000
ool T e T | L |
(M)

For more free downloads visit : eg&”}\'ﬁfpimtionSinstitute,com
S No. of pages - 24 y
MID-TERM EXAMINATION (2024-25) W
CLASS : XI W M
SUBJECT: CHEMISTRY (043) QU
ks : 70
Time Allowed : 3 hours Maximum Ma.l‘ |
- g : 3 ¥ siferam 3k - 70
7 &
7 3 =y (39T

12 ﬁﬂﬁf@ﬂﬁ%sﬁﬁagamamﬁ@maﬂima@ﬁﬁwaﬁml

0 WWWﬁwW%lmﬂWaaﬁaﬁ%l
B ) e v o we d ffw ¥ F, € T
i (iii) mﬁﬁqu@nﬁléwmmﬁw—@aﬁ%m%l
:: (iv) W—@ﬁwmn@rzlﬁaﬁwﬁﬁﬂwﬁﬁ—ﬁaﬁﬁwﬁl
?, v) @v@—nﬁwmzzﬁzswaﬂwﬂﬂw%m@eﬁ?—aﬁaﬁ%m%l
fa () wys-9 ¥ T wowm 29 ¥ 30 S54SR TR FH B T T

wil) @s-g. § T e 31 & 33 4 ST T TER @ E-U st & g &
7, (viii)mwﬂwfﬂmﬂﬁﬁmwwélwﬁ,m—aéaﬁrﬁaam@vﬁﬁﬁ
b ol syt fase 1 WP e T 2|
!Z (ix) ’Waﬁraﬁéaﬁwmaﬁa%l
3 GENERAL INSTRUCTIONS:
- Read the following instructions carefully, and strictly follow them :

tains 33 questions. All questions are compulsory.

' (i)  This question paper con
(i)  This question paper is divi
(iii) In Section-A — Question No.l t

each. \

~ (iv) In Section-B — Question No.17 to 21 are Very Short Answer (VSA) type questions, carrying 2

marks each. , > ;
(v)  In Section-C — Question No.22 to 28 are Short Answer (SA) type questions, carrying 3 marks

ded into five sections — A,B,C,Dand E.
o 16 are Multiple Choice (MCQ) type questions, carrying 1 mark

~each.
In Section-D — Question No.29 to 30 are Case study based questions, carrying 4 marks each.
In Section-E — Que ion No.31 to 33 are Long Answer (LA) type questions, carrying 5 marks

hoice given in question paper. However, an internal choice
. in all the sections except Section-A.

sles are not allowed.
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For more free downloads visit : www.learn.aspirationsinstitute.com

nsist of 16 multiple choice questions. Choose the most appropriate !

This section co
option for each question.

Radius of the first Bohr’s orbit of Hydrogen atom is (a, = 52.9 pm) :

1.
@ 263pm ®) 1315 pm :
(c) 529pm (d) 105.8 pm
5. Splitting of spectral lines in an electric field is called : I
(a) Zeeman effect (b)  Shielding effect
() Photoelectric effect (@ Stark effect

3. The number of water molecules in a drop of water weighing 0.018 g 15 :

(@) 6.022 % 10” () 6.022 % 10%
) 6.022x10” (d) 18.066 x 10”

4. When 22.4 L of Hyy is mixed with 11.2 L of Cl,, eachat 273 K at 1 atm, the moles of
HCC ,, formed is equal to : 1
(a) 2 moles of HCZ (b) 1.5 moles of HC{ ,,

(¢) 0.5 moles of HC/,, (d) 1 moles of HC/

5 If 42g of sodium bicarbonate (NaHCO) is dissolved in 72g of water then what will be
' e fraction of sodium bicarbonate in this solution? (Atomic mass : Na=23u,

the mol

H=1u, 0=16u) | |
@' 0.1 | : ®) 022
© 033 d) 044

The electroms mnﬁouf elements A and B are 1s? 25> 2p° 3s? and 15’ 25% 2p° 3¢’
k i’ﬁe formula of the ionic compound that can be formed between these
| ' 1

(b) AB;
(d) ABs
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- ——" =
7 The ITUPAC symbol for the element with atomic number 119 would be :
(a) Une (b) Uun
(C) Uuh (d) Uue

8. Which of the following has no unit?

(a)  Electronegativity (b)  Electron gain enthalpy
(c) Ionization enthalpy (d)  Atomic radius
9.  The smallest bond angle is found in :

(a) Bel: (b) BF3
(C) SF6 (d) CH4

i ?
Which of the following molecule has distorted tetrahedral geometry

b NH

(a) C02 ( ) 3
(c) BFs (d) SFs

The value of ‘n’ in the following reaction 1s :

MnO; +H" +ne — Mn** +H,0

(o)~ 3
@y . 2
© &= d >
c
Oxygen has oxidation state of +2 in

(b) HO
(a) HzOz
(c) OF d CO:
C 2
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For question number 13 to 16, two statements are given - one labelled as Assertion

(A) and other labelled as Reason (R). Select the correct answer to these questions

from the codes (a), (b), (¢) and (d) as given below :

Both Assertion (A) and Reason are correct and Reason (R) is the correct

(a)
explanation of the Assertion'(A).

Both Assertion (A) and Reason (R) are correct and Reason (R) is not the correct

(b)
explanation of the Assertion (A).

(c) Assertion (A) is correct but Reason (R) is incorrect.

(d) Assertion (A) is incorrect but Reason (R) is correct.

13. Assertion (A) : All isotopes of a given element show the same type of chemical

properties.
f valence

perties of an atom are controlled by the number 0
: 1

Reason (R) : The chemical pro

electrons in the atom.

of SO, contains double the number of molecules present in one

14. Assertion (A) : One mole

mole of O.

Reason (R) : Molecular mass of SO, is double to that of Ox.

(Atomic mass : O = léu, S =32u)

omic radii of Magnesium is smaller than sodium.

Assertion (A) : The at
um has a lower nuclear charge than sodium. .

Reason (R) : Magnesi
le than any of its canonical

Assertion (A) : A resonance hybrid is always more stab
structures. |
1

Reason (R) Thls stability is due t0 delocalization of electrons.

"ﬁf
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This section consi
i ist of 5 short answer type questions. Each question i
ere is internal choice in one question gargies 2 marks.

(b)

(a)  Write the electronic configuration of Cu®* (z = 29).

(b)  Find the number of radial nodes for 3d’ orbital. 2

(a) Draw the shape of that d-orbital which does not have four lobes?

(b)  Write relationship betwﬁg;n energy and wavelength of photon. 2

(a) Write one ion which is isoelectronic with Mg*" ion?

(b) Mention one similarity in the behaviour of Be and A{ to show that they‘ show
diagonal relationship. -

In Daniell cell widely used to generate electricity, the fqlloWihg reaction take place:

Zng, + Cugey — Znig, +C)

~ Further,
(a) Which of the electrode is negatively charged?

Show individual reaction at each electrode.

OR

Given the standard electrode potentials,

L e
K/K=-293V , Mg"/Mg=-237 %
3 5
Ag/Ag=0.80V, crt/Cr=-0.74V

Dir A
Hg*'/Hg =079V

Arrange these metals as follows: |

(a) increasing order of reducing power

reasi g order of reactivity
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Arrange the following :
' S \ N ° .
(@) N-H, F-H, C-H, O-H (increasing order of ionic character

(b) O,,N;, E (increasing order of bond length) -

0 8 &‘é’ Bl

SECTION-C

This section consists of 7 Short Answer questions. Each question carries 3 marks.

There is internal choice in one question.

Threshold frequency, v, is the minimum frequency which a photon must possess to

eject an electron from a metal. It is different for different metals. When a photon
of frequency 1.0x10" s' was allowed to hit a metal surface, an electron having

1.988 X 10_19 J of kinetic energy was emitted. Calculate the threshold frequency of this

metal. (h = 6.626 x 107 Js) ny Vo 3
J hQI-V.) e KE

(a) Which of the folldwing has maximum number of significant figures?
J
(1)  0.00453 (i) 4.8046 (iii) 5.643

(b) How much copper can be obtained from 100 g of copper sulphate? (Atomic mass :

Cu=63.5u,0=16u,S=32u)  0.627
(c) Calculate number of moles of hydrogen atoms in 3 moles of ethane (C,Hp). | 3
OR

" If the density of methanol (CH3OH) is 0.793 kg L', what is its volume needed for
making 2.5 L of its 0.25 M solution.

(Atomic mass : C=12u, H=1u,0 = 16u)
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T T

A compound contains 52.17%, carbon, 13.04% hydrogen and 34.78% oxygen. Its molar

mass is 46 ¢ mol~'. What are its empirical and molecular formulas?
g

(Atomic mass : C = 12u, H= 1u, O = 16u)

Account for the following :

Cations are smaller in radii than their parent atoms.

(a)
(b)  First ionization enthalpy of nitrogen is more than that of oxygen.
(c) The increasing order of reactivity among group 17 clements is I < Br <CL<F. 3
(a) What is the oxidation number of Cr in CrOs?
(b) Balance the following redox reaction :

MnOj o, + Iy, +H = Mn, +1 + H,0 3
Describe the hybridization in PC/,. Why are the axial bonds longer as compared to

3

equitorial bonds?

Use molecular orbital theory to €Xp

lain magnetic behaviour and bond order of O, and

O molecules.
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The following questions are case study based questions. Read the case carefully and

answer the questions that follow:

Electron Gain Enthalpy

When an electron is added to a neutral gaseous atom (X) to convert it into a negative ion,

the enthalpy change accompanying the process is defined as the electron gain enthalpy
(AegH). Electron gain enthalpy provides a measure of the ease with which an atom adds

an electron to form anion as represented by equation given below :
Xgte —Xg

The variation in electron gain enthalpies of elements is Jess systematic than for ionization
h
enthalpies. As a general rule, electron gam enthalpy becomes more negative wit

ss
increase in the atomic number across a period. Also, electron gain enthalpy becomes le

negative as we go down a group.

First electron gain enthalpies (in kJ mol™) of somé main group elements are given
below: a | ’ s :
Group 1 AxH Groul; 16 | AH ‘Group 17 AeH Group 0 Aegﬂ
H 73 | ﬁe +49
Li —60 ‘01"“-. . F 328 Ne +116
Na =53 s | il +96
K —48 'se il —_195 T gt 325 Kr +96
Rb». 47 sl Te -190 I —295 Xe. +77
dgs _4@.;4 Po. ;;174 Aty o <200 o o) +68
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ALIdWeEer - > -
VEr the tollowmg questions :

(@)  Would
you expect the
- P Second electron gain enthalpy of iti
negative or less negative than the first? e

(b)
electronegativity? on gain enthalpy and

(¢) Give reason :

(1)  Halogens have highly negative electron gain enthalpies. :
(i)  °F has less negative electron gain enthalpy than that of *C¢ .’ 1+1+2 ‘
OR Q
- X
Arrange the following : ¥

(1) I,»Na . ,Br,,Cl, (Increasing tendency to gain electron)

(i) Mg, P, S, CL(least negative to most negative electron gain enthalpy)

Quantum Numbers

Erwin Schrodinger, in 1926, proposed an equaﬁon called Schrodinger equation to
describe the electron distributions in space and the allowed energy levels in. atoms.‘This
equation incorporates de-Broglie’s concept of wave—p.article dual.lty a.md is consistent
with Heisenberg Uncertainty Principle. When SchrédTnger equation is solved for the
eiectron in a hydrogen atom, the solution gives the poss1b1.e energy states t-he electr.on can
These quantized energy states and chrespondlng T)vave functions which are
Lol et of three quantum numbers — principle quantum number (n),

-haracterized by a § ) ,
Ch' thal quantum number (¢) and magnetic quantum number (m,) arise as & natural -
azimutha |

consequence in the solution of the Schrodinger equation.

A}
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George . A
8¢ Unlenbeck and Samuel Goudsmit proposed the presence of the fourth quantum

number known as the electron Spin quantum number (my).
The quantum numbers of four electrons are given below:
1. n=2,£=0,m=0, m =+
5 n=3,£4=2 m,=0, m, =+
3. n=3,£¢=3m,=0m=+Y%

4. n=4,£{=0m,=0, m,=+%

Answer the following questions : : '
(a) Which of the above set of quantum numbers is not possible? Why?

(b) How many electrons will be present in the subshell having quantum numbers

set 1?7
(c) (i)  Draw the shape of orbital having quantum numbers set 1.
(ii) Which one of the orbital has higher energy : Set 2 or Set 4? Why? 2

OR

(i)  Which one of the above set of quantum numbers is for a orbital belonging to
1 _

3d subshell?

(i) What is the atomic number of element whose outermost electrons is
ii a

| ?
represented by quantum number set 47 ,
g
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SECTION-E

This secti i
.on consists of 3 long answer type questions. Each question carries 5 marks.
All questions have internal choice,

¥

31. (a) State Heisenberg Uncertainty Principle

b A mi : : .
(b) TICroscope using a suitable photons is employed to locate an electron in an

atom withi i )
within a distance of 0.1 A° What is the uncertainty involved in the

measurement of its velocity? (m, =9.1x10 kg, h = 6.626 x10~* Js)
(c) Whatis the loweét value of n that allows ‘h’ orbitals to exist? 5
OR™IHE i
(a) Calculate the total number of electrons present in one mole of methane.

(b) Show that the circumference of the Bohr’s orbit for the hydrogen atom is an
integral multiple of the de Broglie wavelength associated with the electron

revolving around the orbit.

(c)  Calculate the wave number for the longest wavelength transition of Balmer series.

(R, =1.097x10"m™")
32. (a) State Avogadro’s law.
- (b) Calculate the mass percent of oxygen present in Ethanol (C,HsOH)

 (Atomic mass of C = 12u, H= 1u, O = 16u)

- Calculate the mass of sodium acetate (CH;COONa) required to make 500 mL of
0.375 molar aqueous solution.

H= lu,Na =23u,0=16u) ' 5

-
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OR l
Define :
define molarity and molality, Whict
ich of them changes with temperature and why?

(a)

(b)  Calcium carb
onat ;
¢ reacts with aq. HC/ to give CaC/, and CO; as per following

reaction :

1CaC
a 03(5) +QHC£ (aq) —>’2_CaC€ 2(aq) + 2C02( : +7l'{ 0
g 22 (0

What i
mass of CaCl, will be formed when 250 mL of 0.1 M HC/ reacts with

1000 g of CaCO;? Name the limiting reagent also.
(Molar masses : CaCO, =100g mol™', CaC¢, =111g mol ™)

33. - Attempt any five of the following :
(a) Why PCl; 18 trigonal bipyramidal whereas IFs is square pyramidal?

(b)  All the C-O bonds in CO?" (carbonate ion) are equal in length. Why?

(c) - N5 molecule has more dipole moment than NF;, although N-F bond is mor

polar than N-H bond. Give reason.

Be, molecule does not exist?

(d) Use molecular orbital theory to explain why

(e) O-—nitrophenol is steam volatile while p-nitrophenol is not. Why?

® Predict the hybridization of Al in ALCL, .

(g Draw the shape of CCF; molecule on the basis of VSEPR theory.
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