
It’s not that I am so smart, it’s just that I stay with the
problems longer.

-Albert Einstein
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SECTION-A
Q1. Choose the correct option:
i) The domain of the function defined as
is f (x)= sin-1 (2x-3) is

a) [1  2]        b) (1  2) 
c) R�(1  2)   d) None of these

1

ii) The value of
�-1

x3 cos x dx is

a) 1   b) 2  c) 3  d) 0

iii) The tangent to the parabola y2= 4x at
(9, 6) is

a) 3x�y=21      b) 3x+y=33
c) x�3y+9=0    d) x+3y=27

4�
iv) The principle value of cos-1 (cos 3 )

5� �  2� �

a) 6    b)� 6   c) 3     d) 3

[ 0  3 ]v) If A=   
x 0   is skew symmetric,

the value of x is
a) 3     b) �3    c) 6    d) –6

vi) The order and degree of the differ-
ential equation

( dy )3
+ ( d²y )² =0 are a and b, 2a+3b=

dx        dx²
a) 5     b) �� c) 10    d) 6

vii) Two balls are drawn without re-
placement from a bag containing 6 black
balls and 4 red balls the probability that
both are black is

a)  1 b)  2 c)  3 d)  1 
10          7        5           3

viii) The intervals in which f(x) = sin2x
is increasing x ���(0 � )2

a) (0 � ) 	 ( 3�
� )     b) (� 3� )4         4                  4   4   

c) (� � ) d) (� � )2               4  2

|2  1  -2|ix) If the matrix     3  1  2  
x 2  4

given is singular, x=
a) –6   b) 3  c) 6  d) 2

x) If in a set of triangles on a plane the
relation R defined as aRb 
�a ��b is

a) reflexive b) symmetric 
c) transitive d) equivalence [10]

Q2. i) Find the value of
lim      2x – x²    
x�0  

1
�

+
�

x – 1
�

–
�

x

ii) From cards numbered from 1 to 30
one card is drawn at random. Find the
probability the drawn card is a multiple
of 4 or 5

iii) Find the slope of normal to the curve
y² =8x at (2, –4)

iv) Find the Range of the function f(x)=
2x²–7x+3

v) Find the integrating factor of differ-
ential equation x² dy – xy = 2x+3 [5]

dx

Q3. A die is thrown once if the outcome
is greater than 4, find the probability
that it’s a prime. [2]

OR
From cards numbered from 1 to 30,

five cards are drawn at random and
arranged in ascending order, find the
probability that card numbered 18 is ex-
actly in the middle

Q4. Solve the differential function:
(x²+1) dy – 2xy=0 [2]

dx
a

Q5. Evaluate:
�0

x(a – x)10 dx [2]

Q6. Find the point on the curve
y=x3 – 6x2 +12x -10 where the tangent is
parallel to X axis [2]

Q7. If y=xy find dy [2]
dx

xsin ̄¹ x
Q8. If y=

1
�

–
�

x²      prove that

dy y (1–x²) dx  = x +  x [4]

Q9. Evaluate:
�

tanx.tan2x.tan3xdx [4]
(OR)

1
�

+
�

x² –1
�

tan–¹ x dx

Q10. Show that the tangent at any point
� to the curve x=a cos� & y= asin� is at
a constant distance from the origin [4]

(OR)
Find the intervals in which f (x) = x³ –12x
+ 8 is increasing

( 1 – x )Q11. Solve for x: cos–¹   1 + x  =2 [4]

Q12. An open tank with a square base
of side ‘x’ meters and vertical ‘h’ meters
is to be constructed so as to contain ‘c’
cubic meters of water. Show that the ex-
penses of lining the inside of the tank

with lead would be least if h = x/2. [6]

Q13. In a bolt factory machines A, B and
C manufacture respectively 25%, 35%
and 40% of the total bolts, of their out-
put 5, 4 and 2 percent are respectively de-
fective bolts. A bolt is drawn at random
from the production at the end of the
day. If the bolt drawn is found to be de-
fective find the probability that it is man-
ufactured by the machine B [6]

[ 1   -2   3 ]Q14. Find A–¹ if A=  2    3   -1  
1    1   1

hence solve the system of linear equation
x–2y+3z = 6

2x+3y–z = 5 [6]
x+y+z = 6

      3x – 2      
Q15. Evaluate:

� (x+1)²  (x+3) dx

(OR)
x+sinx dx [6]
� 1+cosx

SECTION-B

Q16. Choose the correct option:
i) The angle between vectors & a

�

& b
�

whose magnitude are 3 and 2 respectively,
if a

�

.b
�

= 3 is 
� � � �

a) 2    b) 3   c) 4     d) 6

ii) If the straight line l is given by
 3x–1 =  4–y = z+1 ,

3            5           2
then direction ratio’s of line l.

a) (3  –5   2)   b) (1   5  –2) c) (1  –5   2) 
d) Noneof these [2]

Q17. Find the angle between the vectors
���������� ˆ ˆ ˆ ������ ˆ ˆ ˆa = 3i - 2j + 6k, b = i + 2j + 2k [1]

Q18. Find the equation of the line par-
allel to the vector 3î + 2ĵ - k̂ and passing
through the point (3, –2, 1) [1]

Q19. Find the volume of the tetrahedron
whose coterminous edges are

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ   ˆ2i – 2j + k, 3i + 2j – k & i + j +k [1]

Q20. Find the area of the triangle en-
closed by the line 4x+3y = 12 with coor-
dinate axes using integration [2]

Q21. Find the foot of the perpendicular
from P (1, 2, 3) onto the line

x–6 = y–7 = z–7 [4]
3          2          –2

(OR)
Find the equation of the plane pass-

ing through the intersection of planes
3x+2y–z+1=0 and x+2y–2z+3=0 and per-
pendicular to the plane 2x–y–3z–4=0

Q22. Find the area enclosed by the para-
bola y=x²–4x+5 & the line y=x +1 [4]

(OR)
Find the area enclosed by the curves
y=cosx, y=sinx and X axis in ( 0  �/2)

SECTION-C
Q23. Choose the correct option:
i) If the cost of producing x articles is
given by C(x) = 3x² + x – 2, the marginal
cost at x=5 is

a) 32   b) 36   c) 13    d) 31

ii) The regression lines are x+2y=7
and 3x+y=6, then (x�

�

y�) is
a) (1, 3)    b) (3, 1) 
c) (6, 4)     d) (4, 6) [2]

Q24. Find the cost of producing 20 arti-
cles whose fixed cost is Rs.1200 if mar-
ginal cost is given by M=4x + 3 [1]

Q25. If the average cost function is giv-
en by A=4x+7+2/x, find the marginal
cost function [1]

Q26. If bxy =0.75 & byx = 0.6, find Karl
Pearson’s coefficient of correlation [1]

Q27. If the demand of a commodity is
given by p=4x+5 then find Marginal rev-
enue at x=2 [2]

Q28. The marks obtained by 10 students
in English and Mathematics are given
below: [4]

Find the equation of regression line y
on x

(OR)
If the regression equation of x on y is
given by lx–y+10=0 and the regression
line of y on x is given by –2x+3y=14.

Determine the value of ‘l’ if the co-
efficient of correlation is 1/10 [4]

Q29. Determine graphically the mini-
mum value of the objective function z =
–50x+20y, subject to constraints 2x–y �

–5, 3x + y � 3, 2x–3y ��12 & x, y � 0 [4]
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Q1. a) Fill in the blanks by choos-
ing the appropriate word/words
from those given in the brack-
ets: [4×1]

(increase, methanol, less, de-
creases, vapour, reduced, 2-iodo-2-
methylpropane, carbon monoxide)
i) The ______ pressure of an aque-
ous solution of 0.1M cane sugar is
______ than that of pure water.
ii) In blast furnace, iron oxide is
______ to iron by  ______.
iii) 2-methoxy-2-methylpropane on
heating with HI at 373 K gives
______ and  ______ .
iv) A catalytic promoter  ______ the
efficiency of a catalyst whereas a
catalytic poison  ______ the effi-
ciency of catalyst.
b) Select the correct alternative

from the choices given: [4×1]
i) If a salt bridge is removed

from the two half-cells, the
voltage:

a) Does not change
b) Drops to zero

c) increases gradually
d) increases rapidly

ii) Which of the following is used
as food preservative as well as an-
tioxidant?

a) Sodium metabisulphite
b) Sodium chloride
c) sodium benzoate  d) BHA

iii) Which of the following arrange-
ments represents the correct order
of electron gain enthalpy (with neg-
ative sign) of the given atomic
species?

a) F < Cl < O < S
b) S < O < Cl < F
c) Cl < F < S < O
d) O < S < F < Cl 

iv) Zeolites are:
a) Shape-selective catalysts
b) Liquid catalysts
c) enzyme catalyst
d) non-specific catalyst

c) Match the following: [4×1]
i) Sulphanilic acid a) covalent crystal
ii) Silicon carbide b) Dow's process

iii) Phenol c) Gattermann 
reaction

iv) Benzene d) Zwitter ion
diazonium chloride

d) Answer the following ques-
tions: [4×2]

i) Give reason:
1) La(OH)3 is more basic than
Lu(OH)3

2) Transition metals form al-
loys

ii) The complex CoBr3. 4NH3. 2H2O
has molar conductivity correspon-
ding to 3:1 electrolyte. Write the
structural formula and its IUPAC
name.
iii) A solution prepared by dis-
solving 0.30g of an unknown the
compound in 30 g of CCl4 has a boil-
ing point that is  0.392°C higher than
that of pure CCl4. Calculate the mo-
lecular weight of solute.
(Kb=5.02°C/m)
iv) Identify the compounds A, B, C,
D in the given reaction:
CH3CHO   LiAlH4 A   P+I2 B
alc. KCN  C     H+/H2O  D

Q2. a) For an elementary reaction,
2X+Y � 3Z the rate of disappear-
ance of Z at time ' t' is 1.3 × 10-4 mol
L-1 s-1. Calculate at this time, [2]

i) The rate of reaction and
ii) rate of disappearance of X.

OR
b) The decomposition of N2O5 (g) is
a first order reaction with a rate
constant of 5 × 10-4 s-1 at 45°C. If the
initial concentration of N2O5 is
0.25M, calculate its concentration
after 2 min. Also calculate half-life
for the decomposition of N2O5 (g).

Q3. a) What are the main con-
stituents of Dettol?
b) What class of drug is ranitidine?

[2]
Q4. How will you bring out the fol-
lowing conversions? [2]
a) Ethanol to ethyl fluoride
b) Propene to 1-nitropropane
Q5. a) Name one fibrous and one
globular protein.
b) What do you mean by non-es-
sential amino acids? [2]
Q6. A substance is reduced to one
third of its original concentration
in 100 min. Calculate the time in
which it will be reduced to one
ninth of its original value assum-
ing first order reaction. [2]

Q7. a) You are given benzene, conc.
H2SO4 and NaOH. Write the equa-
tions for the preparation of Phenol
using these reagents. [2]

OR
b) How will you obtain the follow-
ing compounds from phenol?

1) Picric acid 2) Salicylaldehyde
Q8. Write the main structural 
differences between DNA and RNA.

[2]
Q9. a) An aqueous solution freezes
at 272.4 K, while pure water freezes
at 273.0 K. Determine 
i) The molality of the solution
ii) Boiling point of the solution
iii) Lowering of vapour pressure
of water at 298 k

(Given: Kf= 1.86 K kg mol-1; Kb=
0.512 K kg mol-1; vapour pressure of
water at 298 K=23.756 mm Hg) [3]

OR
b) A solution of sucrose has been
prepared by dissolving 68.4 g of su-
crose in one kg of water. Calculate

the following:
i) The vapour pressure of the so-
lution at 298 K.
ii) Osmotic pressure of the solu-
tion.
iii) Freezing point of the solution.

(Given: Vapour pressure of wa-
ter at 298 K = 0.024 atm; Kf for wa-
ter = 1.86 K kg mol-1)
Q10. Aluminum crystallises in a
cubic close pack structure. Its metal-
lic radius is 125 pm. [3]
i) What is the edge length of the
unit cell?
ii) How many unit cells are there
in one cm3 of Al?
iii) What is the density? (Atomic
mass of Al = 27)
Q11. Describe the role of the fol-
lowing: [3]
i) Depressant in the froth floatation
process.
ii) Silica in the extraction of Cu
from copper pyrites.
iii) Cryolite in the metallurgy of Al.

Q12. For the complex [Fe (en)2Cl2]Cl
identify the following: [3]
i) Name of the complex
ii) Hybridisation and shape of com-
plex
iii) Magnetic behavior of the com-
plex
Q13. a) The elements of 3d transi-
tion series are given: [3]
Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn 
Account for the following:
i) Which element shows maximum
number of oxidation state?
ii) Which element shows only +3
oxidation state?
iii) Which element has the highest
melting point?

OR
b) Give reason:
i) Actinoid contraction is greater
than the lanthanoids.
ii) Ce (III) can be easily oxidized
(Atomic number = 58).
iii) KMnO4 forms purple coloured
solution.
Q14. Write balanced chemical equa-
tions: [3]
1) Gabriel phthalimide synthesis
2) Schotten - Baumann reaction 
3) Coupling reaction
Q15. Write one difference in each
of the following: [3]
i) Multimolecular and macromole-
cular colloids.
ii) Lyophobic and lyophilic sols.
iii) Homogeneous and heteroge-
neous catalysis
Q16. a) For a cell Zn(s)/Zn²+

(0.0004M)//Cd²+(0.2M)/Cd(s), the
standard reduction potential of
Zn²+/Zn and Cd²+/Cd   are - 0.763V
and - 0.403V respectively. [5]
i) Give the cell reaction
ii) What is the standard cell emf,
E0? 
iii) What will be the emf, E for the
cell reaction at 250C?
iv) Calculate �G for the cell reac-
tion.
v) Predict whether the cell reaction
is spontaneous or not?

OR
b) i) The resistance of 0.5 N solu-
tion of an electrolyte in a conduc-
tivity cell was found to be 25 �. Cal-

culate the conductance, specific con-
ductivity and equivalent conduc-
tivity of the solution if the elec-
trodes in the cell are 1.6 cm apart
and have an area of 3.2 cm².
ii) How many hours does it take to
reduce 3 moles of Fe³+ to Fe²+ with
2.0 A of current?
Q17. a) Give reason for the fol-
lowing: [5]
1) Thermal stability of water is
greater than H2S.
2) SO2 is reducing while TeO2 is an
oxidizing agent.
3) ClF3 exists but FCl3 does not.
4) White P is kept under water.
5) Noble gases have comparatively
large atomic sizes.

OR
b) 1) Give the structure,
shape and hybridisation
of:
i) XeF4 ii) XeO3

2) Give balanced chem-
ical equation for the fol-
lowing:
i) Action of conc. H2SO4

on NaCl in the presence
of MnO2.
ii) Copper reacts with hot
concentrated nitric acid
Q18. a) Bring out the following
conversions: [5]
1) Formic acid to formaldehyde
2) Benzoyl chloride to benzalde-
hyde
3) Acetaldehyde to 2-propanol

OR
b) i) How will you prepare the fol-
lowing compounds from benzene?
1) Benzaldehyde
2) Acetophenone

Give one chemical test to dis-
tinguish between the following
pairs of compounds:
1) Phenol and benzoic acid
2) Acetaldehyde and acetone

Find the catalyst to drive scores up
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GENERAL INSTRUCTIONS

These questions are meant for practice 
purpose only. Students are advised to
check format, syllabus and marks for
Board test papers with their teachers.
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Marks in Economics 30 23 38 41 31 32 37 44 37 40

Marks in Mathematics 37 32 33 35 24 28 39 35 40 38

(i) All questions are compulsory.

(ii) Question 1 is of 20 marks
having four subparts, all of
which are compulsory.

(iii) Question 2 to 8
carry 2 marks each,
with two questions
having an internal
choice.

(iv) Question 9 to 15
carry 3 marks each,
with two questions
having an internal
choice.

(v) Question 16 to 18 carry 5
marks each, with an internal choice.

(vi) When solving numerical problems, use the following data: 
Gas constant R = 1.987 cal deg-1 mol-1= 8.314 JK-1 mol-1=0.0821 dm3 atm K-1

mol-1 1 l atm=1 dm3 atm=101.3J. 
1 Faraday=96500 coulombs. Avogadro's number=6.023 x 1023


