
06 “Press forward. Do not stop, do not linger in your
journey, but strive for the mark set before you.” 

–  George Whitefield

SOLVE IT AND ACE IT IN MATHS
SECTION-A

Q.1. (a) An urn contains 3 red, 4 yellow
and 5 blue balls; two balls are drawn at
random, find the probability that they
are distinct in colour.

3 dy 
(b) If y = (3x-2)2 find  dx

dx
(c) Evaluate    (1+sin-1 x) 1-x2

(d) One number is chosen from number 1
to 20 find the probability that it is a
square if its known it's odd

(e) Solve the following       dy = e x+y + x2 .ey

differential equation   dx

(f) If f(x) = 3x +5, find f -1(2)

(g) Find using differentiation the approx-
imate value of 4 624  

(h) Find the principal value of

 5
cot-1 (2sin  3 )

(i) The probability of hitting a target by
three Marksmen are 0.3, 0.4, and 0.6
respectively. Find the probability that the
target is hit when they fire a volley 
of shots

(j) Construct a 2 X 2 matrix A=[aij] 
where aij = 3i+ 4j [20]

Q.2. Prove that a relation defined in the
set of straight lines as aRb a is paral-
lel to b is an equivalence relation [4]

Q.3. Using properties of determinants
prove:

b2+c2 ab      ac| ba c2+a2 bc |= 4a2b2c2

ca cb a2+b2 [4]

(OR)

a2+1     ab      ac| ba b2+1 bc |= 1+a2+b2+c2

ca cb c2+1

Q.4. Find the value of x:          ( 2 )tan-1(x+2)+tan-1(2 x)= tan-1     3 [4]

Q.5. Differentiate with respect to x:

Q.6. Verify Rolle's theorem for the function
f(x)= log {(x2+ab)/((a+b)x)} in  [a,b];  0 [a,b]

[4]
Q.7. An open top box of maximum possible
volume from a square piece of tin of side  a
is to be made by cutting equal squares out
of the corners and then folding up the tin
to form the sides. Show that the length of a
side of square cut out  is a/6 [4]

Q.8. Evaluate tan-1 (sec x + tan x) dx

OR

dx
(sin x 2cosx) (2sinx+cosx) [4]

Q.9. Solve: xdy ydx = x2+y2 dx [4]

Q.10. In a given race, the odds in favour of

four horses A,B,C,D are 1:3, 1:4, 1:5  and  1:6
respectively. Assuming that the dead heat
is impossible, find the chance that one of
them will wins the race [4]

OR

A random variable X has the following
probability distribution
X     0     1     2     3     4     5     6     7

P(x) 0     k    2k   2k    3k   k2 2k2 7k2+k

Determine (i) k (ii) P(x < 3) (iii) P (x > 6)
(iv) P (0< x < 3) [4]

Q.11. A firm produces steel pipes in three
plants A, B and C with daily production of
5000, 10000 and 20000 units respectively. It
is known that fractions of defective out-
put produced by the three plants are re-
spectively 0.005, 0.008 and 0.010. A pipe is
selected at random from a day's total pro-
duction and found to be defective. What is
probability that it came from plant A? [Or]
A and B play a game of drawing three cards
at random from a well shuffled pack of
cards with replacement alternatively who-
ever draws three ace's first is declared win-
ner. If A starts the game what is the prob-
ability that he wins it? [6]

Q.12. Solve the following system of equa-
tions using matrix method:
x+y+z=6; x+2y+3z=14; x+4y+9z=36 [6]

Q.13. Evaluate:   sin4xcos4x dx

OR

tan(x ) tan(x ) tan2x dx [6]

Q.14. If the straight line x cos y sin 
=p touches the curve x2

+ y2

= 1
a2 b2

then prove that a2 cos2 +b2 sin2 =p2 [6]

SECTION-B
Q.15. a) Using vectors prove that the alti-
tudes of a triangle are concurrent [4]
b) Find the volume of a tetrahedron whose
coterminous edges are [2]

a=2i 3j 4k, b=i + 2j k, and c = 3i+j+2k

Q.16. a) Find the length of the perpendi-
cular drawn from the point (7, 14, 5) onto
the plane 2x+4y z = 2 [4]

OR

Find the cartesian equation of the plane
passing through the intersection of planes 

r.( 2i+6j )+12 = 0 & 3x y+4z = 0
and at a unit distance from origin.

x-1= y-3= z &Q.17. a) Show that the lines  2       4     -1
x-4 = y-1 =  z-1 are coplanar [4]
3         -2         1

OR

b) Find the shortest distance between the
lines

x-8 = y+9 = z-10 
&

x-15 = y-29 =  z-5 
3         -16          7            3            8           -5     

Q.18. Find the area enclosed by the curves
y2 = 4x & y2 = 4 (4-x) [6]

SECTION-C
Q.19. a) An oil company requires 13,000,
20,000 and 15,000 barrels of high grade
medium grade and low grade  oil respec-
tively. Refinery A produces 100, 300 and 200
barrels per day of high medium and low
grade  will respectively where as the re-
finery B produces 200, 400 and 100
barrels per day respectively. If A cost Rs.

400 per day and B costs Rs 300 per day to
operate how many days should each be run
to  minimize the cost [6]

Q.20. a) The marginal cost of producing x
items of a product is 3x - 3182 where the
production cost is   in rupees. The selling
price of an item is Rs. 18, and the fixed cost
is Rs. 3600. Find the maximum profit  that
can be obtained [4]

OR
b) If the demand function is given by 

x=  600 p, 
8         where the price is Rs.p per

unit and the manufacturer produces x unit
per week at the total cost of Rs x2 +78x
+2500. Find the value of x for which prof-
it is maximum. [4]

Q.21. a) The coefficient of co-relation 
between the ages of husbands and wives
in a community was found 0.8 . The mean
of husbands age was 25 years and that of
wives 22 years. Their standard deviations
were 4  and 5 years respectively. Find the
two lines of regression. Also obtain
(i) The expected age of husband when
wife's age is 12 years.
(ii) The expected age of wife when hus-
band's age is 33 years. [4]

[Or]
b) Find the Regression line of Mathemat-
ics on Economics [4]

Q.22. a) The cost function C(x) of a firm is
given by C(x) = 3x2 6x + 5. Find 
(i) The average cost and 
(ii) The marginal cost when x = 2 [2]
(b) If the cost function of a commodity is
given by C(x) = 2x3 4x2 + 2x + 5. Find the
marginal cost when x = 10 units [2]
(c) If the regression lines are given by  2x
+ 3y = 11 and  4x + y = 17. Find the Karl
Pearson's coefficient of correlation [2]
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ACTIVATED CHARCOAL SMOKE FILTER
MY SCHOOL PROJECT

INTRODUCTION
■ Air pollution is becoming a serious problem in most cities in

our country due to the increase in the number of vehicles

■ Pollutants from motor vehicles include nitrogen oxides,
carbon monoxide, dust, toxic smoke, etc., which are harmful

for human health, plants, animals, and the environment in 
general. This is something that we cannot ignore any longer

1

HOW DOES SHRESIDDH WORK?
■ The smoke filter made of
steel is attached to the tail
pipe with the help of clamps

■ Steel is an alloy which has
high strength, corrosion 
resistant, durable, cost-effective

■ We drilled tiny holes all over the
steel canister 

■ We collected activated charcoal and corn cobs and sandwiched these in a
metallic mesh. We then inserted this mesh in the canister

■ Charcoal is also filled along the circumference

■ Smoke is purified in the chamber and less polluted air is released

3

PROPOSAL
■ As youth and global citizens, we have a 

certain responsibility towards our 
mother Earth

■ To help mitigate the problem, we
designed an Activated CCharcoal SSmoke

Filter (For Vehicular Emissions) using coconut
shells and dried corn cobs for vehicles

■ This is fitted on the tailpipe. Our filter is
named "SHRESIDDH" 

■ It is user-friendly and cost effective. Since it is purely made of discarded
agricultural wastes, we are going the GREEN way

2
WHY ACTIVATED 
CHARCOAL?

■ One teaspoon of charcoal
comprises a surface area
of more than 30,000
square feet, making is

highly porous 

■ Corn cob has iodine. Iodine
index is 400-1200mg/G and spe-
cific area is 500-1200g/Mg,
making it ideal for absorption

■ Works on the principle of
absorption

CONCLUSION
■ It was found that the per-

centage of exhaust gas
component (HC, CO) in
case of

diesel
engine

decreased by
27%, 10%
respectively
with our filter

■ Cost of the filter
is 
`185 only

■ Large amounts of agricultural
waste can be recycled

4
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It’s time to
bury your
head in
books and
excel aca-
demically. But
do take a break
and utilise the leisure time
to create some magic in your kitchen.
Here is a tried and tested recipe. Go ahead
and try it to get mouth-watering results. 

DELICIOUS PEANUT BUTTER DIP

My brother and I made
these dips for Christmas 
and they were just 
fabulous. They are easy and
fun to make. 

INGREDIENTS
 1 cup sugar
 Half cup peanut butter
 2 TBSP plain butter
 10 cubes of chocolate
 Cherries for garnish
(optional)

PPRROOCCEEDDUURREE
 Take a bowl and add
peanut butter, sugar and
butter into it
 Mix these until it 
develops into a paste-like
consistency
 Then, roll the paste into
balls and place them on a
plate;

make sure they don't stick
together
 Put the balls into the
freezer until they turn hard
 Meanwhile, take some
chocolate and melt it in the
microwave at low tempera-
ture; make sure the choco-
late doesn't burn
 Take the balls out of the
freezer and dip them into
the melted chocolate
 Garnish your dips with
cherries (optional)
 Once again, put these in
the freezer
 Take them out and once 
hardened, your tasty peanut
butter dips are ready.
 Serve fresh and savour
every bite. 

Sneha Vinoth Kumar, class X,
Silver Oaks International

School, Bengaluru

EASY-PEASY 
LIP-SMACKING 

DIP 

EASY-PEASY 
LIP-SMACKING 

DIP 

TIPS FROM TEACHER

T his is a very important
chapter from exam
point of view for

Grade X students. Every
year, 7 marks are allotted
for this lesson. Practical
based questions are also
asked from the same 
chapter. 
[7 Marks - 5 Marks (1 Ques-
tion) + 2 Marks (1 Ques-
tion)]

IMPORTANT 
TOPICS

 Covalent bonding in 
Carbon Compounds.
 Allotropy
 Catenation and Tetrava-
lency (Versatile nature of
carbon)
 Hydrocarbon and its 
classification
 Saturation and unsatu-
ration in carbon com-
pounds
 Structure and formulas
of carbon compounds.
 Isomerism. (Structural
isomers) and its charac-
teristics
 Functional groups
 Homologous series
 IUPAC nomenclature
 Chemical properties of
carbon compounds [com-
bustion; oxidation; addi-
tion; substitution]
Preparation, properties,
uses of ethanol and
ethanoic acid 
 Advantages and disad-
vantages of soaps and 
detergents
 Action of soaps and 
detergents

Method for quick 
understanding:

1. Understand covalent
bonding and its illustration
using structures of H2, N2
and O2.
2. Go through the differ-
ences between allotropes of
carbon.
3. Practice the types of
chemical reactions of car-
bon compound.
4. Learn the formulas and
structures of functional

groups, alkanes, alkenes,
alkynes.
5. Practice IUPAC naming
of a compound and writing
the structures for the 
given IUPAC name.
6. Understand action of
soap, formation or scum. 
7. Practice chemical reac-
tions on ethanol and
ethanoic acid.

MNEMONICS TO 
REMEMBER:

1. REDOX:
Leo (the Lion) says Ger.
Loss Electrons is Oxidation
Gain Electors is Reduction.
An Ox (Anode - Oxidation)
Red Cat (Cathode - 
Reduction)
Electrons go on the reac-
tant side for Reduction ½
reaction (RE starts the
word reduction – they
stand for reactant side elec-
trons) also the cathode in-
creases in mass – “RED
CAT Gets FAT”
2. Atomic Structure:
MAN and APE , NNAP - 
Mass #minus Atomic # =
#of Neutrons
Atomic #= Proton#=Elec-
tron#
Nucleus = Neutrons and
Protons.
3. Acid & Bases:
BAAD (bases accept, acids
donate)
4. Chemical Bonding
BARF (Breaking bonds,
Absorbs energy, Releasing
energy, Forms bonds)
LIP – Losing is Positive; 
GIN – Gaining is Negative.

Vedhavathi, Chemistry 
faculty, National Public
SchoolKengeri,
Bengaluru

arbon & its
ompounds 


