MATHEMATICS

(T
Maximum Marks; gg —

Time Allotteq: Three Hours e J
Reading Time: * Additional Fifteen Mmﬁ?ﬁ

Instructions to Candidates

You are allowed an additional fifteen minutes for only reading the paper.
You must NOT start writing during reading time.

The Question Paper has 11 printed pages and one blank page.

The Question Paper is divided intd_thiree sections and has 22 questions in all.
Section A is compulsory and has ‘fuurteen questions.

You are required to attempt all ques‘tl'ons either from Section B or Section C
Section B and Section C have fourﬂuestlons each.

Internal choices have been pmom;ied in two questtons of 2 marks,
two questions of 4 marks and twp.questions of 6 marks in Section A.

9. ' Internal choices have been provided in ome question of 2 marks and
one question of 4 marks each in Section B and Section C.

10. While attempting Multiple Choice Questions in Sections A, B and C,
you are required to write only ONE option as the answer.

11. All workings, including rough wo;‘lfrshnuld be done on the same page as, and
adjacent to, the rest of the answen’ =

O NN R

12. Mathematical tables and graph p&pt}Eﬂ are provided.

13. The intended marks for queshogﬂ“or parts of questions are given in the

Instruction to Supervising Examiner ;fj_
N

L. Kmdly read aloud the Instructions given above to all the candidates present
in the examination hall.
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SECTION A - 65 MARKS

Question 1

In subparts () to (xi) choo .

Questions as fnstreats S¢ the corre OPtions and in subparts (xii) to (xv), answer the

(i) IfAis a square ma: ("d .

of |-44] i‘;: trix of order 3 an!ﬂ:“? determinant is |A| = 3, then the value [1)
(@ 202 (i}
®) 192 rn
© -212 ~2
@ ~192 &5

(i1) Consi;:ler ion P o {3 i
‘ the function < Biven by f(x)% log x, x > 0, then the function 4/ is: [1]
(@) differentiab)e and continuous gt x =

(b) differentiab]e but not continuous at x = 1.

(¢)  continuous by Dot differentiable at x
(d) neither differentiable nop continuous

\(ly If events A and B gre mutually exiiﬁve, such that P(4) = < and P(B) =2, [1]
then the valye of P(Au B) is: 3 y ?

=1,

atx=1.

@) 11 '~=§

15 =

B

OBE i

15 ;;}

© u od
@ 13
15

(iv)~“Assertion: fﬁx)=[1 +x, x <2

5—x,%x >2 al x = 2 is not differentiable.

Reason: A function is said to be diﬁj_gentiable at x = aif Left hand derivative is
equal to Right hand dcrivaﬁy;{é__fi.e., Lf'(a) = Rf'(a).

il

Les . .
(@) Both Assertion and Reason a;l—féélqm and Reason is the correct explanation
for Assertion. :;‘
(b) Both Assertion and Reason arti;tinit; but Reason is not the correct explanation
for Assertion.

) et %
(c) Assertion is true and Reason isalse.
(d) Assertion is false and Reason i5trjpe.
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(v)

S

(vi)

(vii)

(viii)

The value of‘jf/2|x| dx is: 1]

@ 1
E |
® 2 I
8 i
© 9 5
3 oy
(@ 3 LA
4
[1]

Statement 1: If 0 < x < ; then the value 6?:&@“(::01‘:1) =;-x
Statement 2: tan~'(tanx) = x,VXx ER A

(a) Statement 1 is true and Statement 2 is false.

(b) Statement 2 is true and Statement 1 is false.

(¢) Both the statements are true.

(d) Both the statements are false.
How many possible matrices can be formed of order 3 x 3 if each entry is either (1]

Oor1?
@) 64 =
) 256 "
© S12

(d) 216
Observe the graph given below and answer ‘thq question that follows.

.4.| 4
i hE
Ja'i arl’ L .||

Iy
I ..j". F g

[1]

Z 32 0,1 2 3 4

ey

¥ Statement 1: f(x) increases in (—o, —-1) and (1, )
r=Statement 2: f(x) decreases in (—co, 0) and (‘l 00)

Which one of the following is correct? "~

(a) Statement 1 is true and Statement 2 is false.
P

(b) Statement 2 is true and Statement | iﬁafglse.

(c) Both the statements are true.
(d) Both the statements are false.
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(XY Ifset A containg foyr

clements and set 13 cotains five clements, then the number (1]
of onc-one and Onto

mapping from A - 3§ is:

(a) 120

M) o

() 720

(d 20

(X)  The solution of gi: =¥ =1, 3(0) =1isgivenby: [1]

(@) y=-e¥yq

(®) y=-ex-1

(€©) y=-1+ex

(d) y=2ex_4

(xi)  Assertion: The system of three linear

written in the matrix
X=A'B,

Reason: Matrix Ais non-singular.

() Both Assertion and
for Assertion.

€quations in three unknown variables can be [1]
form as AX = B. It has a unique solution

Reason are true and Reason is the correct cxplanation
(b)  Both Assertion and Reas
for Assertion.

(c)  Assertion is true and Reason is false,
(d) Assertion is false and Reason is true.

on are true but Reason is not the correct explanation

yte+ose

1]
(xii) Ifx = e¥+e , X > (/'then find s% .
. 1 -2 5 [1]
(xiii} Solveforx: |2 x —1[=8s6. \
0 4 2 .
1 - 1
(xiv) * Find the principal value of sec 1(-v2). 1]

(xv) A relation R on the set A = {a, b, c} is defined by R = {(& b), (b, 2)}. [1]
Is the relation R symmetric? Justify,

2]
Question 2

Using properties of determinant, show that;
b—c c—-a a—b
c—a a—b b—c [=0
2(a=b) 2(b—c) 2(c-a)
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Question 3 el
(i) Letf(x) =4 - (x - 7)® beean invertible function, then find / (%),

| OR
) 1
(i) Find the range of the function f ((x):‘ 3-2 sinx
0D
Question 4 Ch g
Evaluate: f,t pgeT dx N
Question § A% ' 1

A-dic marked 1, 2, 3 in red and 4, 5, 6 in green is thrown. Let A be the event
‘Number appearing is odd’ and B be the cvent ‘Number appearing is green’.

Prove that the events A and B are not independent.

Question 6 " [2]

(i) The surface of a spherical balloqn is increasing at the rate of 4 cm?/sec.
Find the rate of change of volum:mlhen its radius is 12 cm.

-e?

(i) Find the equation of the normal aL(;L, 2) to the curve x? = 4y.
C
45
Question 7 ") 14]

Vinayak runs a bakery shop. He sclls t.hree items: Sandwiches (Zx per unit), Fruit juices
(y 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.

Sandwiches

NN

DI 3,;,1.; X (37
D2 283 (y)= 26
D3 3 1047 \z/ \37

2 31 e
Consider A = (1 2 3) and |A| = 17!Find the price per unit for each item using matrix
311

A
Li

method,

I.i \
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Question 8 [4]

1(¥ ViexZ ' =
O 1™ () = o prove oz =

- OR
. . -1 {1 A
(i) Solveforx: 2tan 1(5)4. p—

2
1 1(5?£) = tan"x

3 [4]

'y

Question 9

1 2, =
Ify=x3lo (;) the Ty Hdy 2 -
y B i prove that x—— 2=+ 3x°=0.

I

Question 10 [4]

(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 white
and 4 red balls while the second bag contains 3 white and 5 red balls.

The rules of the game are: %

¢ The customer will be bﬁnéﬁﬁded. '
* Two balls have to be transferred from the first bag to the second bag one after

another without replacemént, and then one ball has to be drawn out from the
second bag, it

® The colours of the three ball§ {two balls transferred from the first bag and one
ball drawn from the second'bag) are considered.
o 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 for 16 days 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) |4 0 1 2 3 4

No. of days il 4 6 x 1

(a) Find the number of days nngach the children made 3 pyramids. [1]

(b) Form a probability distributioxitable for the number of pyramids made per day.  [2]
Verify if it is a valid probability distribution table.

(c) Calculate the average numbjéﬁ_gf pyramids formed. 1]
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Question 11

A van is carrying a large amount of money in cash to deposit it in two ATM machincs on
a hill station. The location of these machines I8 at the turning polints of the path traced by
the van, given by the cquation h(x) = 2x3 — 18x2 + 48x + 3, (x 2 0) wherc hi(x) Is the
height of the hill (in 100 m) at any point x,

(i) Prove that the van is at the height of 300 m when it starts moving. (1]

(i) Find the location of the two ATM machines. 2]

(iii) Calculate the difference between the heights of the location of the two ATM  [1]
machines.

(iv) If the difference in the height of the location of the two ATM machines is greater  [1]
than 1 km, then an extra armed security guard will be required. ¢

Based on the difference calculated in subpart (iii), determine if an extra armed guard

will be required to protect the van.

(v) Find the absolute maxima and absolute minima for h(x) in [0,4]. (1]
Question 12 [6]

. ] sinxdx
(i) Evaluate: f cos x{1-sinx)

OR

i) Usi ies of definite integral, calculate the value of: |7 —Sx—

(1)  Using properties of definite integral, calculate the value of:  J PrTE—

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

e the probability of rain today is 0-4.

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

e if it 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

(i) 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? 1]
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Question 14

(i) Solve the following dlffcrentml equation:
xtdy + (xy + y?)dx =

(6]

(ii) Find the particular solution for the following differential equation:
1 - ydx = (sin~! Y = x)dy, given that y(0)=0

.y
SECTION E B-15 MARKS

| r|. ||.t....,|||
o -.::'.::..

Question 15

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

(1) A scalar is multiplied by a unit vector, then the resultant is: [
Statement 1: A vector with the magnitude of the scalar. |
Statement 2: A vector with unit magnitude.

(a) Statement 1 is true and Statement 2 is false,

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

\

| L

| m
|
l
Tl

r‘I| I

(i) The projection of f + 2j — 3k on 2¢ ;_T+i€is: 1
Vel | >
a) — =
e o
(_b} 7 Y
-3
(c) 3
~V3
d =
(d) >
(iii) The direction cosines of the lme passmg thmugh the points P(2, 3, 5) and [1]
Q(-1, 2, 4) are:

3 1 1
@ (,/—\/—J_)

© (aram

1
@ (m’m'm)
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(iv) Find the area of a parallelogram wlmsc adjacent sides arc given by the vectors: (1}
d=t-]+3kandb =27~ 7f+4

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

Question 16 CO) 12]

(i) Three drone cameras A, B and C are J:écordmg a hockey match. Their positions with
respect to a conlml tower @ -gre pgiven 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
() 1fdandb are re mutually perpendicular vectors, |d + b| = 13 and |d| = 5, then find
the value of [|. O
<y
Question 17 :
() The paths traced by two hot air batloBhs are: [4]
C oi_y-b _afs x4 _y-1_Z
2 3 & and 5 2 1
Fmd the value of “b’ to be avmdediﬁg-‘ﬂnat the two hot air balloons do not collide.
) | -

(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. '
¢ 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. .

.a:iJ.

i"'"'". I

& L
= rrbnc Light
¢ The equation of the surfacé‘qf the plain backdropis 2x —y+z+1=0
(a) Find the distance between thg,gnic and the plain backdrop. 1
(b) Calculate the coordinates of 'ﬂ?@osmon of the hanging light. 3]
Question 18 (4]

Find the ared of the region bounded by ¥ = v4 — x2 and x axis using integration.




SECTION C - 15 MARKS

Question 19

In subparts (i) and (ii) choose the correct opt
questions.
(i) Statement I: Two regression coefficients cannot have the same sign.

Statement 2: Both the regression cocfficients can be numerically greater than unity.
)

Which one of the followiq’gzs correct?
(a) Statement ] is true and|Statement 2 is false.
(b) Statement 2 is true and:Statement 1 is false-
(c) Both the statementsfz;i::é‘true.
(d) Boththe statements‘::ﬁrx_ﬁ false.
(i) 'Which one of the following statements is true about Mar ginal Revenue?
(a) Itis always constant for all firms. [3]57 =]

R

(8] 2w

jons and in subparts (iii) to (v), answer the

(b) It is always cqual to the average revenue.
(¢) Itis the revenue gained from decreasing output by 1 unit.
(d) MR atx =g is the additional revenue obtained by increasing

atoa+I. = 5

(iii) The cost of manufactifing x unmits of a commodity
Find the output for which/Agerage Cost is decreasing.

. = = - -2
(iv)  For two variables x and y,;f O = 57 = —23, by, = then find the value of gy .

(v) The total cost function tf:i‘:roduction and marketing of a product is given by
Clx) = 3%2 —-7x+3, wh,ﬁ;c is the number of units produced.
Find the level of output (@Ecr of units produced) for which MC = AC.

the output from

is 27 + 12x + 3x2.

Question 20

(i) A company produces a commodity with ¥36,000 as afixed cost. The variable cost |

is estimated to be 25% of the total revenue earned. The selling price of the product
is 20 per unit.

Find the following: -

(a) Cost function ,:j

(b) Profit function ¢ _
2 OR

1

[1]

[1]

[1]
(1]

(1]
1]
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Gi) 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.

« Total cost function for organising the exhibition is:
C(x) = —x? + 11x +-50
e Fach item is sold for 6,

Find the condition for the number of items to be sold' to earn profit.

Question 21 o j
(1) Consider the following data of a bivariate distribution: ;

* The mean of the variables x and y are 25 and 30jrespectively.
* The regression coefficient of x on y is 0-4 and the regression coefficient of
yonxis 16,

(a) Find the lines of best fit for the bivariate distribution.
(b) Estimate the value of y when x = 60. .
(c) What is the coefficient of correlation between x and y?
OR s j
(i) If the regression lines of a bivariate d1sm‘tiutmn are 4x~-5y+33=0
and 20x — 9y — 107 = 0, then (07
(a) Calculate the arithmetic mean of x and y. -
(b) Estimate the value of x wheny=7.
(c) Find the variance of y when g, = 3.

fomy, 1

ifo3

M

fhmini Suad™ g,

_.|IFII ||

(LIS

f ==

" Question 22

' operated sewing machine at a profit of Z18. LY

Raunak is a small-scale entrepreneur who sells sewing machines in a rural market.
He wants to expand his business but has two main constraints: Capital and Storage.

He has a total capital of 25,760 to invest. The godown can store a maximum number of 20
sewing machines.

Raunak sells two types of machines: s_-~—-‘_
¢ Electronic sewing machine, each costs him Z360. : 53
¢ Manually operated sewing machine, each costs lu.m ¥i40

His wife Radhika suggests sclling an electronic machine atia profit of ¥22 and a manually

Ili.u:nl

L F

" Using the concept of Lincar Programming Problem, find the qumber of sewing machines

of each type that Raunak should sell to maximise his profit, "
| (3

2]

21
1]
]

1]
2]
1]

[4]
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