
06 “Do not believe what your teacher tells you
merely out of respect for the teacher.”

Gautama Buddha MOCK PAPERS

Get a grip on numbers and add magic to math

SECTION-A
Q.1 Set A has 3 elements and set B has 4
elements. Then the number of one - one
functions that can be defined from set 
A to set B is 

a) 144   b) 12   c) 24   d) 64     

Q.2 If sec-1 + sec-1 y = /2 the value of cos
ec-1 x +cos ec-1 y is

a) b) /2    c) 3/2    d) > —

Q.3 If A =          and A = A' then 
a) x = 0, y = 5  b) x = y 
c) x + y = 5      d) x —y =5        

Q.4 Let                        , then                    is

a) 0   b) —1   c) 2    d) 3        

Q.5 If Ae5x + Be-5x then d2 y/dx2 is
a) 25y   b) 5y   c) d) 10y     

Q.6 The point on the curve where the tan-
gent to the curve y2 = x   makes an angle
45° clockwise with the x-axis is 
a) (-1/2, 1/4  b) 1/4, —1/2) c) (—2,4) d) (4,—2)

1

Q.7 Evaluate   —1 x|x|  dx

a) 1   b) 0   c) 2/3   d) None of these

Q.8 If a and b are two unit vectors, and a
+b  is a unit vector then angle between a
and b is

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

Q.9 Two events E and F are independent.
If P(E/F) —P(F/E) and then what is 

a) 2/7   b) 3/35   c) 1/70   d) 1/7

Q.10 Three numbers are chosen at ran-
dom without replacement from {1, 2, 3….,
8}. The probability that their minimum
is 3, given that their maximum is 6, is:

a) 3/8  b) 1/5  c) 1/4  d) 2/5 

Q.11 Let A =  {a, b, c} and the relation R be
defined on A as follows: R =  {(a,a), (b, c),
(a, b)}. Write the minimum number of
ordered pairs to be added to R to make R
reflexive and transitive.    

Q.12 The relation R= {(a,b):|a-b| is a multi-
ple of 3} in a set  is an equivalence relation.
Write the equivalence class related to 2. 

Q.13 Evaluate cos-1 (cos 11 /6)  

Q.14 If matrix A =  [a/c b/-a] is the square
root of the 2 x 2 identity matrix, then find
the  relation between a, b and c.

Q.15 Verify Rolle's theorem for the func-

tion f (x) = 3 + (x-1)2/3 in [0,3].   

Q.16 Radius of a variable circle is chang-
ing at the rate of 5cm/sec. What is the
radius of the circle at a time when its
area is changing at the rate of 100 cm2/s?  

Q.17 Evaluate tanx/ sinxcosx  dx

Q.18 Write the equation of the curve for
which the slope of the tangent at any
point is equal to the ratio of the abscissa
to the ordinate of that point.

Q.19What is the cosine of the angle which
the vector 2i + j+k makes with Y axis?

Q.20 Find the coordinates of the point
where the line x+2/1 = y-5/3 = z+1/5 cuts
YZ - plane

SECTION-B
Q.21 Show that the function f : N N  f (x)
+ x2 + x+1 given by is one — one but not
onto.                   

Q.22 If tan-1 x + tan-1 y + tan-1 z = /2  x, y, 
z > 0 then find the value of xy + yz + zx .  

OR
Solve: cos ( tan-1 x) = sin ( cot-1 3/4

Q.23 Find x, if (x  1) (1/-2  0/-3) (x/4) = O    

Q.24 Write the integrating factor of the
differential equation dy/dx +y = 1+y/x

Q.25 Evaluate dx/(1+x tanx)2

Q.26 Find the length of perpendicular
drawn from the point ( 2, - 1 , 5 ) to the line
x-11/10 = y+2/-4 = z+8/-11

OR 
Write the Cartesian equation of a plane

bisecting the line segment joining the
points A (2 ,3, 5) and B ( 4, 5, 7 ) at right 
angles.

SECTION-C

Q.27 Differentiate                                   
w.r.t cos01 x2.   

OR

Let function  

be continuous at x = 0. Find the value of k.   

Q.28 Evaluate   cot-1 (1—x—x2) dx
OR  

Evaluate

Q.29 Solve the differential equation
ydx+x log (y/x) dy —2xdy = 0

Q.30 The scalar product of the vector a =
i + j +k with a unit vector along the sum
of the vectors b = 2i + 4 j -5k  and c = i +
2j +3k  is equal to one. Find the value of
and hence find the unit vector along b + c

Q.31 Find the vector and cartesian equa-
tion of the line passing through (1, 2, 3)
and parallel to the planes  r (i - j + 2k ) = 5
and r. (3i + j + k ) = 6

Q.32 A company sells two different prod-
ucts A and B. The two products are pro-
duced in a common production process
which has a total capacity of 500 man
hours. It takes 5 hours to produce a unit of
A and 3 hours to produce a unit of B. The
demand in the market shows that the
maximum number of units of A that can
be sold is 70 and that of B is 125. Profit on
each unit of A is Rs. 20 and that on B is Rs.

15. How many units of A and B should be
produced to maximise the profit?

SECTION-D

Q.33 If = 0, find the value of p/p—a
+ q/q—b + r/r—c . (p a, q p b, r c)

OR
The resident welfare association of a

colony has three subcommittees with a to-
tal of 12 members. The first subcommit-
tee is an adult education committee which
looks after the literacy needs of the adults,
the second subcommittee is a health and
cleanliness committee which looks after
the health and cleanliness of the colony
and the third subcommittee is the safety
committee which looks after the safety
needs of the colony. The number of mem-
bers of the first subcommittee is half the
sum of the members of the other two  sub-
committees and the number of members
of the second subcommittee is the sum of
the members of the other two subcom-
mittees. Reduce the information in the
form of algebraic statements and solve us-
ing matrices.  

Q.34 Using integration find the area of
the following region :  
{(x,y): |x-1|< y < 5-x-2 )}

OR
Using integration find the area of the

following region:                                                 
{ (x,y): 0 < y < x2 + 3, 0 < y < 2x + 3, 0 < x < 3 }

Q.35 A card from a pack of 52 playing
cards is lost. From the remaining cards of
the pack, three   cards are drawn at random
and are found to be all spades. Find the
probability that the lost  card is a spade.

Q.36 Show that the height h of a closed
right circular cylinder of maximum total
surface area that can be inscribed in a
sphere of radius r is given by h2 = 2r2 (1—
1/ 5)
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 All questions are compulsory.

 This question paper contains 
36 questions.
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1 mark each.
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 Questions 33-36 (Section D) carry 
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 Questions 1-5 choose the correct
option and questions 6-20 to be
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of the question.
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marks for Board test papers with their teach-
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SELF-SUSTAINABLE TOWER

Ritika Jyala, class X, DAV Public School, Nerul, Mumbai (The team included Ritika,
Omkar S, Diya S, Pranav T, Lokesh D, Nihal S and Nipun J from class X. The project
bagged the first place in the annual science exhibition conducted in school.)

WHAT IS IT?
■ A prototype of a 

residential tower which
runs on energy 

harnessed within it.

■ Combining all alternative
and clean sources of 

energy, this tower shows
how energy can be

utilised in an 
efficient manner and how

we can reduce our
dependency on fossil fuels.

■ An ideal living 
solution for the 
modern times, 

combating over-
population, 

pollution, waste
emission and

environmental
damage. 

■ This is a
mini model of

the project. 

HOW WE WENT ABOUT IT
■ We built steps on top of the building to increase the surface area for

the solar panels to be put up.

■ Solar panels were placed in such a way that they surrounded the
entire top area of the building in a 360° pattern to harness solar

energy from all directions of the sun.

■ An overhead rainwater harvesting tank was placed  at the
top of the tower. This water is transferred through a pipe to
the tank on the ground floor. 

■ If the area where the building is constructed has high wind
potential, small wind electric system can be put up on the top
of the tower.

■ Biodegradable waste from the tower goes to a nearby bio-
gas reactor through a pipe installed in the tower itself.
Piped biogas is provided to the flats in the tower and the
manure is sent to the fields.

■ Another tank is provided for non-
biodegradable waste. It is collected once a

week and sent for recycling.

■ The tower is coated
with a special paint
which absorbs atmos-

pheric pollutant gases
like CO2, SO2 and NO2. The

paint was made by the team
using chemicals like sofnolime,
vinyl acetate and sodium hydroxide. 

WHAT
WE LEARNT 

■ Instead of relying on conventional
sources of energy like coal and petroleum

for electricity generation, we can 
focus on environment friendly, 

non-conventional sources of energy. 

■ We learnt about the working of solar
panels, turbines and biogas reactors. We

also learnt how the different com-
ponents of the eco-friendly

paint work.

Drawing is a great way to engage students, especially
those who struggle with language. It takes the
pressure off to make things perfect; and instead

focuses on the process of drawing as a tool for ex-
pression. Moreover, such non-discursive
methods of interacting with content have
many benefits as they inspire young
minds to use their imagination. One
can use drawing for analysing, 
reflecting, imagining and finding a 
connection.

VIEWFINDER
This gives an opportunity to sit and
observe. It can be any object like a
card or a shape. Such a tool is very
useful to engage young students
who have a hard time sitting still.

OBSERVATIONAL
DRAWING
It is the coordination of hands,
eyes and brain that work together to
collect visual data. Emphasise on
lines, shapes, colours, for precision.

SYMBOLIC SELF-PORTRAIT  
It is a mode of artistic expression. It allows students to explore
aspects of their identity that goes beyond their physical attributes.
For instance, if you were to sketch a self-portrait made up of only
signs, symbols and objects that represent your identity, how would it
turn out?  Such thumbnail sketches will help one to think and plan.

EXPAND THE FRAME 
This activity allows students to study
an artwork and then create something
beyond what they observed. Adding
thoughts/observations/ideas into the
work of art is a great exercise in
imagination. 

ALTERNATE SETTINGS 
Focus just on the character of an

artwork. Ask students to imag-
ine a character in an alternate
background setting.
BBeeffoorree aanndd aafftteerr: This activity

helps students to figure out what
happens before and after the

events they see. It also highlights the
ways artists create visual narratives.
When they imagine what might have
happened before or after the scene
they are looking at, they are again
filling in aspects of the story within

the artwork. Through this, they
communicate their understanding of
what they’re seeing while using
their imagination.

Archita SSurti, vvice pprincipal, 
Podar WWorld SSchool,
Vadodara

WHEN LEARNING BECOMES 
A WORK OF ART

After long hours of
studies, it’s always nice
to bite into a delicious
snack. I love to relish on
some lip-smacking
PPaanneeeerr TTyyrreess, which are
nutritious and yummy

Grill a soulful appetiser between studies

 2 slices of fresh whole wheat
bread – remove sides; 
 1 tsp butter; 
FOR FILLING
 ½ cup grated paneer; 
 ¼ cup finely
chopped capsicum; 
 2 tbsp grated carrot;
 ½ tsp salt;  ¼ tsp pepper; 
 ½ tsp roasted cumin (jeera) powder; 
 1 tbsp tomato ketchup

1. Mix all ingredients for the filling in a bowl. 

2. Roll bread slices flat with a rolling pin. 

3. Spread the filling evenly on each slice.
Roll a slice gently to form a tube like shape. 

4. Brush the rolls with butter. Keep them
tightly rolled up in a damp cloth for 15
minutes or until serving time. 

5. To serve, cut each roll into 1" thick pieces/tyres.
Preheat grill for 5 minutes; then grill paneer tyres
for 10-12 minutes until crisp. Serve piping hot.

Anviksha Shakthi
Natarajan, class X,
NPS Kengeri,
Bengaluru 
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