
Chemistry states that the more energy you put into a
bond, the harder it is to break.
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SECTION-A
(OBJECTIVE TYPE)

Q1. Read the passage given below and
answer the questions: (Each correct
answer carries 1 mark in exams)

Columns 1, 2 and 3 contain starting
materials, reaction conditions and type
of reactions respectively.

The reaction of compound 'P' with
CH3MgBr (excess) in (C2H5)2O followed
by H2O gives 'Q'. The compound 'Q' on
treatment with H2SO4 at 0° C gives 'R'.
The reaction of 'R' with CH3COCl in the
presence of anhydrous AlCl3 in CH2Cl2

followed by treatment with H2O produces
compound 'S'. [Et in compound P is eth-
yl group]

The following questions (i) - (iv) are
multiple choice questions. Choose the
most appropriate answer:
(i) The only correct combination in
which the reaction proceeds through rad-
ical mechanism is

(a) (II) (iii) (R)  (b) (III) (ii) (P)
(c) (IV) (i) (Q)   (d) (I) (ii) (R)

(ii) For the synthesis of benzoic acid,
the only correct combination is

(a) (III) (iv) (R)  (b) (IV) (ii) (P)
(c) (II) (i) (S)      (d) (I) (iv) (Q)

(iii) The reactions, Q to R and R to S, are
(a) Friedel-Crafts alkylation and Friedel-
Crafts acylation. (b) dehydration and
Friedel-Crafts acylation. (c) Friedel-
Crafts alkylation, dehydration and
Friedel-Crafts acylation. (d) aromatic
sulphonation and Friedel-Crafts acyla-
tion.
(iv) The product S is

Q2. Read the passage given below and
answer the following questions:
(Each correct answer carries 1 mark) 

The particles of colloidal solution
possess electrical charge which is re-
sponsible for the stability of these solu-
tions. The charge on colloidal particles

arises because of selective adsorption of
ions which are common with their own
lattice. The presence of charge on col-
loidal particles can be determined with
the help of a phenomenon known as elec-
trophoresis. However, when some elec-
trolyte is added, the charge on the parti-
cles of dispersed phase gets neutralised
and precipitation takes place. This
process is also called coagulation. The
coagulation is given by Hard-Schulze
rules. According to these rules the ions
carrying the charge opposite to that of
sol particles are effective and coagulat-
ing power of an electrolyte is directly
proportional to the fourth power of the
valency of the ion. Coagulation can also
occur by mutual precipitation, by elec-
trophoresis, by persistent dialysis or by
heating or cooling.
In these questions (Q.(i)- (iv), a state-
ment of assertion followed by a
statement of reason is given. Choose
the correct answer out of the fol-
lowing choices.

a) Assertion and reason both are cor-
rect statements and reason is correct ex-
planation for assertion.

b) Assertion and reason both are cor-
rect statements, but reason is not cor-
rect explanation for assertion.

c) Assertion is correct statement, but
reason is wrong statement.

d) Assertion is wrong statement, but
reason is correct statement.
(i) Assertion: When silver nitrate so-
lution is added to potassium iodide so-
lution, it results in negatively charged
colloidal solution.
Reason: The precipitated silver iodide
adsorbs iodide ions from the dispersion

medium.
(ii) Assertion: The conversion of fresh
precipitate to colloidal state is called Pep-
tization.
Reason: Peptization is caused by addi-
tion of common ions.
(iii) Assertion: Ultrafiltration stops the
flow of colloidal particles.
Reason: Pore size of ultrafilter papers
is more than the size of colloidal parti-
cles.
(iv) Assertion: Coagulation power of
Al3+ is more than Na+.
Reason: Greater the valency of the floc-
culating ion added, greater is its power
to cause precipitation.

In the following questions, (Q.No.3 -
7) a statement of assertion followed
by a statement of reason is given.
Choose the correct answer out of the
following choices:
(a) Assertion and reason both are cor-
rect statements, and reason is correct
explanation for assertion.
(b) Assertion and reason both are cor-
rect statements, but reason is not cor-
rect explanation for assertion.
(c) Assertion is correct statement, but
reason is wrong statement.
(d) Assertion is wrong statement, but
reason is correct statement.
(e) Assertion and reason both are wrong
statements.
Q3. Assertion: The two DNA strands
are complementary to each other.
Reason: Adenine forms two hydrogen
bonds with cytosine and thymine forms
three hydrogen bonds with Guanine.
Q4. Assertion: Sulphur exist as S8 but
oxygen exists as O2.

Reason: Oxygen forms p�-p� multiple
bond due to small size and small bond
length but p�-p� bonding is not possible
in sulphur.
Q5. Assertion: When a solution is sep-
arated from the pure solvent by a semi-
permeable membrane, the solvent mol-
ecules pass through it from pure solvent
side to the solution side.
Reason: Diffusion of solvent occurs from
a region of high concentration solution
to a region of low concentration solu-
tion.
Q6. Assertion: p-nitrophenol is more
acidic than phenol.
Reason: Nitro group helps in the sta-
bilisation of the phenoxide ion by dis-
persal of negative charge due to reso-
nance.
Q7. Assertion: Boiling points of alco-
hols and ethers are high.
Reason: They can form intermolecular
hydrogen-bonding.

SECTION-B 
The following questions, (Q.No.8-16)
are Short Answer Type I questions
(SA-I). (These carry 2 marks each)
Q8. Write the structures and names of
the compounds formed when compound
'A' with molecular formula, C7H8 is treat-
ed with:

(i) Cl2 in the presence of FeCl3.
(ii) CrO2Cl2 in CS2 followed by H3O+.

Q9. The vapour pressure of water is 12.3
kPa at 300 K. Calculate vapour pressure
of 1 molal solution of a non-volatile
solute in it.
Q10. (a) Predict the geometry of
[Ni(CO)4].
(b) Calculate the spin only magnetic mo-
ment of [MnBr4]2- ion.
Q11. The following results have been ob-
tained during the kinetic studies of the
reaction: 2A+B�C+D

Determine the rate law expression
for the reaction.
Q12. The half-life for radioactive decay
of 14C is 5730 years. An archaeological
artifact containing wood had only 80%
of the 14C found in a living tree. Estimate
the age of the sample.
Q13. Explain the mechanism involved
when HCl is added to isobutylene.

Q14. Explain why ozone is thermody-
namically less stable than oxygen.
Q15. The following haloalkanes are hy-
drolysed in presence of aq. KOH.
(i) 2- Chlorobutane 
(ii) 2-chloro-2-methylpropane
Which of the above is most likely to give
a racemic mixture? Justify your answer.
Q16. Atoms of element B form hcp lat-
tice and those of the element A occupy
2/3rd of tetrahedral voids. What is the
formula of the compound formed by the
elements A and B?

SECTION-C 
Q. No. 17 - 21 are Short Answer Type
II Questions (SA-II) (Carry 3 marks
in exams):
Q17. Give reasons for the following:
(a) The enthalpies of atomisation of the
transition metals are high.
(b) Mn2+ compounds are more stable than
Fe2+ towards oxidation to their +3 state?
(c) The lowest oxide of transition metal
is basic, but the highest is ampho-
teric/acidic.
Q18. (a) Give a chemical test to distin-
guish between N-methylethanamine and
N,N- dimethylethanamine.
(b) Write the reaction for catalytic re-
duction of nitrobenzene followed by re-
action of product so formed with
bromine water.
(c) Out of butan-1-ol and butan-1-amine,
which will be more soluble in water and
why?
Q19. Aluminium crystallises in a cubic
close-packed structure. Its metallic ra-
dius is 125 pm.
(i) What is the length of the side of the
unit cell?
(ii) How many unit cells are there in 1.00
cm3 of aluminium?
Q20. Three amino acids are given below:
Alanine CH3CH(COOH)(NH2), Aspartic
acid HOOC-CH2CH(COOH)(NH2) and Ly-
sine H2N-(CH2)4-CH(COOH)(NH2).
(a) Make two tripeptides using these
amino acids and mark the peptide link-
age in both cases.
(b) Represent Alanine in the Zwitter ion-
ic form.
Q21. (a) Arrange the following in the in-
creasing order of basic strength:
NH3, SbH3, BiH3, PH3, AsH3

(b) With what neutral molecule is ClO-
isoelectronic? Is that molecule a Lewis
base? 
(c) What inspired N. Bartlett for carry-
ing out reaction between Xe and PtF6?
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PART–A (SECTION-I)
Q1. Find the ratio between the LCM
and HCF of 5, 15, 20.
Q2. If � and � are zeros of polyno-
mial p(x)= x2+5x+a and ���=2, find
the value of ‘a‘.
Q3. Find the value of k so that the
following system of equation has
infinite solutions
3x–y-5=0; 6x-2y+k=0
Q4. The students of a class are made
to stand in a rows. If 3 students are
extra in a row , there would be 1 row
less. If 3 students are less in a row,

there would be 2 rows more. Take
number of rows as x and num-

ber of students in each row as
y. Write linear equations in

two variables to represent
the situation.

Q5. The 17th term of an
AP exceeds its 10th term

by 7. Find the common difference.
Q6. Find the roots of the quadrat-
ic equation 100x2 – 20x+1=0
Q7. If (1-p) is a root of the equation
x2+px+1�p=0, then find roots of the
equation.

Q8. �ABC is
circumscrib-
ing a circle.
Find the
length of BC.
Q9. In the figure, AT is tangent to
the circle with centre O such that
OT=4cm and 	OTA = 30° Then

find the length of AD.
Q10. In triangle ABC, DE || BC and 
AD = 3 , If AC = 4.8 cm, find AE
DB     5 
Q11. In the
given con-
s t r u c t i o n ,
what is the
length of
tangents?

Q12. If sin�= 1/3, then find the val-
ue of ( 2 cot2

� +2).
Q13. If cosec A–cot A=k, then find
the value of cosec A+cot A.
Q14. A piece of wire 20 cm long is
bent into the form of an arc of a
circle subtending an angle of 60°
at its centre. Find the radius of cir-
cle in terms of �.
Q15. Volume and surface area of a
solid hemisphere are numerically
equal. What is the diameter of
hemisphere?
Q16. Two different dice are tossed
together. Find the probability of
getting a doublet.

(SECTION-II)
Case study questions

Q17. A dilation stretches or shrinks
a figure. The image created by a di-
lation is similar to the original fig-
ure. The scale factor (k) of a dila-
tion is the ratio of corresponding
side lengths. The center of a dila-
tion is a fixed point in the plane
about which all points are ex-
panded of contracted.

image :A'C' = C'B' = A'B' = 2 = k (say)
pre-image AC CB AB 1
Scale Factor, k:
If k>1, enlargement
If 0<k<1, reduction
If k=1, congruence
a) From the above given informa-
tion, triangles ABC and A'B'C' are
similar. Which of the following op-
tions will hold good?

(i) �BAC 
 �A'B'C'
(ii) �BCA 
 �C'B'A'
(iii) �CBA 
 �B'C'A'
(iv) �CAB 
 �C'A'B'

b) With what scale factor 0.9m is to
be multiplied to get the value of 'h'
in the above given real life situation.

(i) 3:1 (ii) 1:2 (iii) 1:3 (iv) 2:1
c) The shadow of a stick 5m long is
2m. At the same time the shadow of
a tree 12.5m high is

(i) 3m (ii) 3.5m (iii) 4.5m (iv) 5m
d) The dimensions of the model of
a multi-storey building are 1.2m ×
75 cm × 2m. If the scale factor is 1:30,
what is the actual dimensions of the
building.

(i) 36m × 22.5m × 60m
(ii) 10.2m × 2m × 15m
(iii) 120cm × 150cm x 200cm
(iv) 24m × 14.4m × 80m

e) A model of a boat is made on the
scale of 1:4. the model is 120cm long.
The full size of the boat has a width
of 60cm. What is the width of the
scale model?

(i) 20cm (ii) 25cm 
(iii) 15cm (iv) 240cm

Q18. The Kendriya Vidyalaya San-
gathan is a system of premier cen-
tral government schools in India
that are instituted under the aegis
of the Ministry of Education
(MHRD), Government of India. As
of October 2020, it has a total of 1243
schools in India, and three abroad.
It is one of the world's largest chains
of schools. Its schools are all affili-
ated to the Central Board of Sec-
ondary Education (CBSE). Its ob-

jective is to educate children of the
Indian Defence Services personnel
who are often posted to remote lo-
cations.

One of the Kendriya Vidyalaya pre-
pared a table of marks obtained by
100 students

Mean marks obtained are 53
a) How many students obtained
marks in the interval 80 -100?

i) 20 ii) 17 iii) 28 iv) 26
b) What is the lower-class limit of
modal class?

i) 20 ii) 40 iii) 60 iv) 80
c) What is the modal marks?

i) 68 ii) 58 iii) 48 iv) 78
d) What is the median marks?

i) 68 ii) 58 iii) 48 iv) 78
e) What is the upper limit of the me-
dian class?

i) 20 ii) 40 iii) 60 iv) 80
Q19. A plotter is a device which is
attached to a computer like a print-
er. It is used for drawing complicated
sketches. Plotter accepts only posi-
tive coordinates where the point (0,0)
is the left bottom corner of the pa-
per. Suresh has a rectangular sketch,
which he needs to draw on a paper
of length and breadth 32 units and
16 units respectively, using plotter.
The sketch ABCD needs to be cen-
trally aligned on the paper.

a) The coordinates of point o in
sketch 2
i) (8,16) ii) (16,8) iii) (-8,16) iv) (-16,8)
b) The coordinates of point A in

sketch 2
i) (32,10)     ii) (19,10)
iii) (13,10) iv) (10,32)

c) In sketch 2, point O divides AC in
the ratio k:1. The value of k is

i) 2 ii) 1/2 iii) 1 iv) 3
d) The point on x axis (sketch 2)
which is equidistant from points D
and C.

i) (8,0) ii) (0,8) iii) (0,-8) iv) (-8,0)
e) The point on y axis (sketch 2)
which is equidistant from points B
and C.

i) (8,0) ii) (0,8) iii) (0,16) iv) (16,0)
Q20. It's A Rollercoaster

Designing a roller coaster is not
easy. They have to be exciting but
not jerky. Mathematics equations
are used to design shape of a
smooth curve, including loops and
many other features.
a) The figure shows
the graph of a section
of roller coaster ride.
What are the number
of zeros of the poly-
nomial represented
by graph ?

i)1 ii) 2 iii) 3 iv) 4
b) A yet another ride is designed us-
ing the polynomial y= x2-3x+2.
Which of the following would be the
shape of the graph?

i) Straight line ii) parabola 
iii) circle iv) none of these

c) What is the value of polynomial,
y=z2–5z +1 at z=–1?

i) 4 ii) 5 iii) 6 iv) 7
d) What is
the maxi-
mum height
(in cm)
achieved by
ball accord-
ing to this
time – height graph of a ball?

i) 500 ii) 1000 iii) 1500 iv) 2000

e) What are the zeroes of the poly-
nomial? p(x)=(x–2)2–4

i) (0,4) ii) (0,2) iii) (2,4) iv) (2,6)

PART–B
Q21 to 26 carry two marks each

Q21. In a school, there are two sec-
tions – section A and section B of
class X. There are 32 students in
section A and 36 students in sec-
tion B. Determine the minimum
number of books required for their
class library so that they can be dis-
tributed equally among students of
section A or section B.
Q22. Find the points on the x axis
which are at a distance of 2�5 units
from the point (7,–4).
Q23. Find the value of k such that
x2+k(2x+k–1)=0 has real and equal
roots.
Q24. Draw AB=10cm. Find a point
P on AB such that AP:AB = 1:3.
Q25. Find the value of tan 45°
sin30° tan30° cos30°
Q26. If PQ=28cm,
then find the perime-
ter of �PLM
Q27. Prove that 7-2 �5

�

, is an irra-
tional number.
Q28. The sum of three numbers in
AP is 24 and the sum of their
squares is 194. Find the numbers.
Q29. In the giv-
en figure, PSR,
RTQ and PAQ
are three semi
circles of di-
ameters 10cm,
3cm, 7cm respectively. Find the area
of shaded region. (use �= 3.14)
Q30. In the below
left figure, 	1=	2
and �NSQ��MTR
Then prove that
�PTS 
�PRQ

Get the equation right with Maths
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Column 1 Column 2 Column 3
(I) Toluene (i) NaOH/ Br2 (P) Condensation
(II) Acetophenone (ii) Br2/h� (Q) Carboxylation
(III) Benzaldehyde (iii) (CH3CO)2O/ (R) Substitution

CH3COOK
(IV) Phenol (iv) NaOH/ CO2 (S) Haloform

Marks obtained 0-20 20-40 40-60 60-80 80-100
Number of Studnets 15 18 21 29 p

These questions are meant for practice 
purpose only. Students are advised to check for-
mat, syllabus and marks for Board test papers
with their teachers. Questions have been given
by teachers and NIE is not responsible for them.


