SECTION A - 65 MARKS

Question 1

In subparts (i) to (xi) choose the correct options and in subparts (xi1) to (xv), ans:
questions as instructed.

‘\
(i) If A is a square matrix d its determinant is |A| = —3, then th
of |—4A4| is: B

e -1a1= C47]Al
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(ii) Consider the function ‘/ given by f(x) = log x, x > 0, then the function /" is: [1]

(a)~ differentiable and continuous at x = 1.
(b) differentiable but not continuous at x = 1.

(c) continuous but not differentiable at x = 1.

(d) neither differentiable nor continuous at x = 1.




(iii) If events A and B are mutually exclusive, such that P(A) = % and P(B) = 2 [H‘
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then the value of P(4 U B) is:
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(iv) Assertiops f(x) = { é Tt )xc, J; ; i at x = 2 is not differentiable. [1]
— ' o

Reason: A function is said to be differentiable at x = a if Left hand derivative is
equal to Right hand derivative i.e., Lf"(a) = Rf'(a). B

( Both Assertion and Reason are true and Reason is the correct explanation
for Assertion.

(b) Both Assertion and Reason are true but Reason is not the correct explanation
for Assertion.

(c) Assertion is true and Reason is false.

\ #d) Assertion is false and Reason is true.
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(v)  The value of [, /2| dx is:

%2 [1]
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(vii) How many possible matrices can be formed of order 3 x 3 if each entry is either  [1]

0or1? - N
(a) 64

(b) 256

(cy” 512

d) 216




(ix) Ifset A contains four elements and set B contains five elements, then the number

of one-one and onto mapping from A — B is:
fOROTLo Do A




(x) The solution of z—i — y = 1, y(0) =1 isgiven by:

@) y=-e*+1
o A )
() y=-1+e*
(d)/y=28"—1




(xi) Assertion: The system of three linear equations in three unknown variables can be * [1]
written in the matrix form as AX = B. It has a unique solution’

Reason: Matrix A is non-singular.

(a)” Both Assertion and Reason are true and Reason is the correct explanation
for Assertion. = ——

(b) Both Assertion and Reason are true but Reason is not the correct explanation
for Assertion.

(c) Assertion is true and Reason is false.

Assertion is false and Reason is true.
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(xii) Ifx = eV 1€

d
,x>0thcnﬁnd—y.
dx




(1]

1 -2 5
2 x -1
0 4 2x

S M (xiii) Solve for x: = 86.




(xiv) Find the principal value of sec™(— v/2). 1]




(xv) A relation R on the set A = {a, b c} is defined by R = {(a, b), (b, a)}. uﬂ
Is the relation R symmetric? Justify. e




Question 2

Using properties of determinant, show that:
b—c C—a a—b
N c—a a—b b= c
2(a—=b) 2(b—c) 2(c—=a)
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Question 3 . .
(i) Letf(x)=4-(x- 7)3 be an invertible function, then ﬁ
l —

OR
1
3-2sinx

(i) Find the range of the function f (x) =




Question 3 2]

() Letf(x)=4-(x— 7)2 be an invertible function, then ﬁ

OR
1
3-25inx

(i) Find the range of the function f(x) =







Question 4

ex

1Epedk bk o

Evaluate: T— [




Question S [2]

A die marked 1, 2, 3 in red and 4, 5, 6 in green is thrown. Let A be the eyent
‘Number appearing is odd” and B be the event “Number appearing is green’.

Prove that the events A and B are not independent.
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Question 6 2]
(i) The surface of a spherical balloon is inereasing at the rate o
Find the rate of change o of volume when its radius is 12 cm.

OR As — A-GATRES
(i) Find the equation of the normal at (1, 2) to.the curve x? = 4y. (‘y{




Question 7

Vinayak runs a bakery shop. He sells three items: Sandwiches (Xx per unit), Fruit juices
(Zy per unit) and Cookies (¥z per unit). The sales revenue over three days are
37, 26 and 37 respectively. The entire information is given below as matrix equation.

Consider A = (

method.

) )Lz

Dl
D2
D3

2B
2 3) and |A| = 17.Find the price per unit for each item using matrix
SET

_—
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,_ é\ Question 6 —
=4 () The surface of a spherical balloon is increasing at the rate of 4 cm?sec
Find the rate of change of__vo}uge when its radius is 12 cm. =
OR As — LS
/

(ii) Find the equation of the normal at (1, 2) to.the curve x? = 4y. K
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Question 7

(41

Vinayak runs a bakery shop. He sells three items: Sandwiches (Xx per unit), Fruit juices
(Zy per unit) and Cookies (Xz per unit). The sales revenue over three days are
37, 26 and 37 respectively. The entire information is given below as matrix equation.

Consider A = (

method.
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D3 3 1Nz 37
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1
3) and |A] = 17.Find the price per unit for each item using matrix
1










Question 8

: _q (ViFxZ—1-x%
i 1 ’ X 8 . -
(i) Iftan ( 1+x3+ﬁfﬁ) = @, prove that sin2a = x?

OR

(ii) Solve forx: 2tan™* (%) + sec™?! (ST&) =atanEay










Question 9

25 v
Ify= x3log( ) then prove that 13—); — 2% L 3x2=0,
X dx

1
X




:, E’ Question 10

(i) A sports store owner conducts a game ‘weekend-surprise’ every Friday for his
customers.

He fills two bags with cricket balls of red and white colours. The first bag has 4 whlte
and 4 red balls while the second bag contains 3 white and 5 red balls.

The rules of the game are:

e The customer will be blind folded.

¢ Two balls have to be transferred from the first bag to the second bag one after
another without replacement, and then one ball has to be drawn out from the
second bag.

e The colours of the three balls (two balls transferred from the first bag and one
ball drawn from the second bag)-are considered.

e Ifall the three balls are of the same colour, the customer wins a surprise gift.

What is the probability that a customer can win the surprise gift?










OR_
(i) Children of a society practise building human pyramids fs to participate in
the pyramid building competition during the Janmashtami festival.

During practice sessions, the number of pyramids successfully formed in a day are
X =0, 1,2, 3, 4. The data of the practice sessions is given in the following table:

Pyramids made (X) 0 1 2 3 4
No. of days I 4 6 x | 1 2 1rxw=%
AL

(a) Find the number of days on which the children made 3 pyramids,

(b) Form a probability distribution table for the number of pyramids made per day.
Verify if it is a valid probability distribution table.

(c) Calculate the average number of pyramids formed. A
i
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Question 11

A van is carrying a large amount of money in cash to deposit it in two ATM machines on
a hill station. The location of these machines is at the urning points of the path traced by
the van, given by the equation h(x) = 2x3 — 18x% 4+ 48x + 3, (x = 0) where h(x) is the

height of the hill (in 100 m) at any Yoint X,

Prove that the van is at the height of 300 m when it starts moving.

Find the location of the two ATM machines.

Calculate the difference between the heights of the location of the two ATM
machines.

If the difference in the height of the location of the two ATM machines is greater
than | km, then an extra armed security guard will be required.

Based on the difference caleulated in subpart (iii), determine if an extra armed guard
will be required to protect the van,

Find the absolute maxima and absolute minima for 2(x) in [0,4].













( é Question 12

sin x dx

(i) Evaluate: i

cos x(1—sinx)

OR

sin’x

dx

L
(i) Using properties of definite integral, calculate the value of: joz

1+ sinx cosx







Question 13
A gardener wants to plant saplings on a day when rain is not predicted.
According to the forecast by the weather department,

()
(1)
(iii)

(iv)

the probability of rain today is 0-4.
if it rains today, the probability of it raining tomorrow is 0-8.
if it does not rain today, the probability that it will rain tomorrow is 0-7.

What is the probability that he will not plant the saplings tomorrow? (2]
Find the probability that he will plant them tomorrow. (1]

Given that he does not plant them tomorrow, what is the probability that he did not  [2]
plant them today?

What is the probability that he can plant saplings on both the days? (1]




Question 13 ‘

A gardener wants to plant saplings on a day when rain'is not predicted.
According to the forecast by the weather department,

o the probability of rain today is 0-4.

e if it rains today, the probability of it raining tomorrow is 0-8. ~

e ifit does not rain today, the probability that it will rain tomorrow is 0-7./
(i) What is the probability that he will not plant the saplings tomorrow? (2]
(ii) Find the probability that he will plant them tomorrow. (1]
(iii) Given that he does not plant them tomorrow, what is the probability that he did not [2]

plant them today?

(iv) What is the probability that he can plant saplings on both the days?










Question 14
(i) Solve the following dlfferentlal equanoF
x2dy + (xy + y*)dx = \)D

(i) Find the particular solution for the tollowmg differential equation:
J1 = y2dx = (sin"'y —x)dy, given that y(0) =0




SECTION B - 15 MARKS

Question 15

In subparts (i) to (iii) choose the correct options and in subparts (iv) and (v), answer the
questions as instructed.

(i) A scalar is multiplied by a unit vector, then the resultant is:

Statement 1: A vector with the magnitude of the scalaf/
Statement 2: A vector with unit magnitude. )¢

\Matement 1 is true and Statement 2 is false.
(b) Statement 2 is true and Statement 1 is false.
(c) Both the statements are true.

(d) Both the statements are false.




= J(i) The projection of i+ 2j —3kon 2t —j + k is:

V3
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(iii)y The direction cosines of the line passing through the points P(2, 3, 5) and [1]

Q(=1,2,4) are:
\/(rrr) oR= SN
® (5w it =< = el
© (r{i\/_) )\\p u_cf\_%,\‘ﬁfL

(d) (\7—(—\{_)
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(iv) Find the area of a parallelogram whose adjacent sides are given by the vectors: ]
G=17-]+3kandb = 21— 7] + 4k Rl



(v) Find the equation of the plane with intercepts 3,—4 and 2 on x,y and z axes [1]
respectively. o e _







Question 13
A gardener wants to plant saplings on a day when rainis not predicted.
According to the forecast by the weather department,
e the probability of rain today is 0-4.
e if it rains today, the probability of it raining tomorrow is 0-8. ~
e ifit does not rain today, the probability that'it will rain tomorrow 1s 0-7./
(i) What is the probability that he will not plant the saplings tomorrow?

(ii) Find the probability that he will plant them tomorrow.
(iii) Given that he does not plant them tomorrow, what is the probability that he did not
plant them today?

(iv) What is the probability that he can plant saplings on both the days?










Question 14
(i) Solve the following dlfferentlal equahoF\Jb
x2dy + (xy + y?dx =

(i) Find the particular solution for the followmg differential equation:

1 — y2dx = (sin"'y —x)dy, given that y(0) =0




SECTION B - 15 MARKS

Question 15
In subparts (i) to (iii) choose the correct options and in subparts (iv) and (v), answer the
questions as instructed.
(i) A scalar is multiplied by a unit vector, then the resultant is: ' [1]
Statement 1: A vector with the magnitude of the scalaM
Statement 2: A vector with unit magnitude.
\Matemcnt 1 is true and Statement 2 is false.

(b) Statement 2 is true and Statement 1 is false.
(c) Both the statements are true.
(d) Both the statements are false.







(ii) The projection of { + 2j — 3k on 2i — j + k is:
P — \_,_____\;.

V3
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(iii) The direction cosines of the line passing through the points P(2, 3, 5) and [1]
Q( 1, 2, 4) are:
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(iv) Find the area of a parallelogram whose adjacent sides are given by the vectors: M

d=7—j+3kandb=21—7]+ 4k




(v) Find the equation of the plane with intercepts 3, —4 and 2 on x,y and z axes [1]
respectively. e |




Question 16 2]

(i)

Three drone cameras A, B and C are recording a hockey match. Their positions with
respect to a control tower O are given by the following coordinates:

A(1,4,6), B(3,4,5) and C(5,4,4).
Using vector method, show that the drone cameras A, B and C are moving in a
straight path while recording the match. )

OR

If d@ and b are mutually perpendicular vectors, |d + b| = 13 and |d| = 5, then find
the value of [b]. = \&D



Question 17

(i) The paths traced by two hot air balloons are:

x=1 y=-b z-3- x =4 y=1
— = d —
2 3 4 _{h 5 2

Find the value of ‘b’ to be avoided so that the two hot air balloons do not collide.

OR




(ii) A school is preparing the stage for its annual day function. They want to place a
hanging mic and a hanging light on the stage.

e They decide to position the mic at the point (3,2,1) such that it is equidistant
from a plain backdrop and the hanging light as shown below.

I i e G T
Mic Light
(\212\‘)

e The equation of the surface of the plain backdropis2x —y+z+1=0

(a) Find the distance between the mic and the plain backdrop.

G
(b) Calculate the coordinates of the position of the hanging Iight. NN




Question 18
Find the area of the region bounded by ¥ = V4 — x? and x axis using integration.

A=2r 5 wil

\'-- -~



SECTION C — 15 MARKS

Question 19

In subparts (i) and (ii) choose the correct options and in subparts (ii1) to (v), answer the

questions.

(i) Statement 1: Two regression coefficients cannot have the same sign. A [1]
Statement 2: Both the regression coefficients can be numerically greater than MX

Which one of the following is correct?

(a) Statement | is true and Statement 2 is false.
(b) Statement 2 is true and Statement 1 is false.
(c) Both the statements are true.

(d

Both the statements are false.



(if) Which one of the following statements is true about Marginal Revenue?

(a) It is always constant for all firms.
(b) It is always equal to the average revenue.
(¢) Itis the revenue gained from decreasing output by 1 unit.

(dy” MR at x = a is the additional revenue obtained by increasing the output from

atoa+ 1. -




(iii) The cost of manufacturing x units of a commodity
Find the output for which Average Cost is decreasing.







(v) The total cost function for production and marketing of a product is given by

—_—

2
C(x) = -3-2— — 7x + 3, where x is the number of units produced.

Find the Jevel of output (number of units produced) for which MC = AC.







Question 20

A company produces a commodity with 36,000 as a fixed cost. The variable cost
1s estimated to be 25% of the total revenue earned. The selling price of the product

s 220 per unit.
Find the following:

(a) Cost function

(b) Profit function







(ii) A school is organising an art and craft exhibition. The management has decided to
donate the profit earned from the sale of exhibition items to an NGO.

e Total cost function me exhibition is:
C(x) = =x%+ 11x + 50

e Each item is sold for 6.
Find the condition for the number of items to be sold to ea




(i) A school is organising an art and craft exhibition. The management has decidedto  [2]
donate the profit earned from the sale of exhibition items to an NGO.

——

e Total cost function for organisinﬁne exhibition is:
C(x) = #x%+11x + 50
e Each item is sold for 6.
Find the condition for the number of items to be sold to earn




> ) Question 21
=~ 4l (i) Consider the following data of a bivariate distribution:

e The mean of the variables x and y are 25 and 30 respectively.
e The regression coefficient of x on y is 0-4 and the regression coefficient of
yonxis 1-6. - S ‘
(a) Find the lines of best fit for the bivariate distribution.

(b) Estimate the value of y when x = 60. i
(c) What is the coefficient of correlation between x and y?

OR







