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oecrion A: Internal choice has been provided in two questions of two marks each, two guestions
of four marks each and two questions of six m irks each.
Section B: Internal choice has been provided in one questic.. o two ma. :... ....d
one question of four marks,
Section C: Internal choice has been provided in one question of two marks and
one question of four marks.
All working, includi ng rough work, should be done on the same sheel as, and adjacent to the rest
of the answer.
The intended marks Jor questions or paris of questions are given in brackets []
Mathematical tables and graph papers are provided.

SECTION A - 65 MARKS
Question 1

In subparts (i) to (x) choose the correct options and in subparts (xi) to (xv), answer the
questions as instructed.

()  Let L be a set of all straight lines in a plane. The relation R on L defined as (1]
‘perpendicular to’ is:

(@) Symmetric and Transitive
(b) Transitive

‘_(})/ Symmetric
(d) Equivalence

-
(1)  The order and the degree of differential equation 1 + (%) = % are: M
3
(8 2and =
(b) 2and3
(c) 3and4
( 2and |
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A:-’a.ha ig..a) (hb); f
(iii) Let A be a non-empty set. £ {(a a), ( b, ") @' (1]

Statement 1: Identity relation on A is Reflexive.
Statement 2: Every Reflexive relation on A is an Identity relation,

(a) Both the statements are true.
(b) Both the statements are false.
\/(z‘f’ Statement 1 is true and Statement 2 is false.

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

(iv)  The graph of the function f is shown below. (1]
‘Y
2 =S
1 4
—\ | — '
2 0N 1 3 4
24

Of the following options, at what values of x is the function f NOT differentiable?

/Atx=0mdx=2

Atx=]landx=3
() Atx=-landx=1
(d) Atx=-15andx=15
(V) The value of cosec (sin"Il ('?1)) —sec (cos“ (-_:l)) is equal to: (]

-4 wxé(muﬁ"b’d) - fﬂ{(s.f'(' 2))

(a)
y,/o = -2 -(2)

(c) -1 p -__2-_+l

d 4
= O
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(vi)  The value of fﬁ;‘:‘_ - - (i
1 1442 '8 -1 o |
Jow €3
“ .,{ x
—— - "f
(b) 2nm > r 22X
3 . - E > .
¢ I b
6
M= o ' '
12

(Vi)  Assertion: Let the matrices A = :g :) and B = (4 "2) be such that (1]
AIOOB,:BAIOO 2 Acs "3 A"r

Reason: AB = BA implies A"B = BA" for all positive integers n.

y ?ot:t: ;:::;::m and Reason are true and Reason is the correct explanation A e A
() Both Assertion and Reason are true but Reason is not the correct A‘n LY
explanation for Assertion, 4_” ‘H._...
M Assertion is true and Reason is false. 56/' ﬁ” A L
(d) Assertion is false and Reason is true. ""f A ‘):, A i
(viii) 1f = '
f(COtx cosec? x)e*dx = e'f(x) 4+ ¢ then f{x) will be: 1
(B) cot x 4+ cosecx th‘ &a‘l - j dojﬁ." e "alﬂ.
(b) cot?x ” /
- [-Ltne oln
L}P)/ cot x J&"”“i - L—c"'&’h f
(d) cosecx ’U’/c’n 4 e btn ‘;...fg!&h.-ﬂﬁ’
(ix) In which one of th b 3 : . il
R of the following intervals is the function f;(x)=x3-— 12x 1)
@ (-22) -f(n) =362
F A
B (—0,-2)u (2, ) - =3(a"-4) >0
© (-2,m) (x+2)(n-2) >0
d) (-e,2) ~

(x) If A and B are symmetric matrices of the same order, then AB - BA is: )
( Skew - symmetric matrix

(b) Symmetric matrix

(c) Diagonal matrix

(d) Identity matrix
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Find the derivative of y = logx + 2 2 with respect to x. (1)

Teena is practising for an upcoming Riﬂe Shoolmg tournament. The probability of (1]
her shooting the target in the 1%, 2™ 3% and 4" shots are 0-4, 03, 0-2 and 0°]

respectively. Find the probability of at least one shot of Teena hullry fl)hj mrget (0110 J

iiiy Which one of the following graphs is a function of x? P@ 8¢
(xiii fuJ P(E-)_ s S

I T , 97 6
%fa/u o id . -...Yg_.. ] 2 é

e | === ] -

(xi)
(xii)

Kk 4 ”
>y

— - — | = -l

- - Y'

odn;ph A - Graph B
. : \/ 'xz + 3n ] = fy
(xiv)  Evaluate: [ lx+ 3| dx o

(xv) Giventhat = + i - and y decreases at a rate of 1 cms ™, ﬁnd the rate of change  [1]

ofxwhenx=5cmandy-lcm ‘J'%ﬁ. "—'%LA‘ 0’}! Al w/
- lav
/B

Question 2 o(ﬁ*‘"" byt - T B ‘o

! !
; (i) Letf: R { } — (0} be defined as f(x) "‘—'{IS invertible. Find f~(x)
3:»‘7 4"7 5
OR J’3ﬁ4| 3,}: S-a-a::5'§1

Find the value of the determinant given below, without expandmg it at mtagc

By 1 a(+y)
ra 1 B(y+a)
af 1 y(a+p)

4 APAY
@ ' .’ f} oy I | Subscribe = 1 APt
A P !'/ / Ly pYrAp

I PY WL
l T p v/
Asvk-bragys T F AY X

=y

{n""-,(f"[_‘ 4 m(- \ A&

Scanned with ACE Scanner



H,d -4
1 Jn ’ ron 2 ()
Find the derivative of y = logx + 7 with respect to x.
» eena is practising for an upcoming Rifle Shooting tounament. The probability of  [1]
(xil) e ooting the target in the 1%, 2%, 3% and 4® shots are 04, 03, 0:2 and 0]
respectively. Find the probability of at least one shot of Teena hitting Bthj lffﬂﬂ- 0- 110 .

ABC 06¥% o
P8 )

(xi)

Which one of the following graphs is a function of x?

(xiii) aﬂw}P(E)-“- /- 03024
~ Y 5 o ~=T-}-I
A "y D RO
T 1T CEGe)
Graph A Graph B
(xiv)  Evaluate: f: |x + 3] dx [7'2*' 5"’] 3 2 B “]

(xv)  Given that i + i = ﬁmdy decreases at a rate of 1 cms ™1, find the rate of change  [1]

A
ofxwhenx=5cmandy=1cm %-ﬁ" “;L‘:’;?G DIJ'!

2 ir""/
X F...._f- =l = =L :’,._‘0!. -w M
: o “
, Question 2 'W Koyt ) .
(j'*" .?.-'-:3 () Letf:R- {'-?l’} — R — (0} be defined as f(x) = %{ is in;ertii:; f-‘";j £1(x)
P I . g
” v J n4l JJ’JJ b-a“ 5 5_ EI

1y ¥ i (§) Iff:R — Risdefined by f(x) = k—:z , show that £(x) is one - one and onto.

n? ; ‘ N s b
l $(o)= Hb) . 3a-¥23b-¥ T
’ - - = s Yl
T S S I
- Duu - G -1
Find the value of the determinant given below, without expanding it at ahy stage. 1 ( r)> L
Br 1 a(B+y) oY
ya 1 B(y+a) (»)s T2
af 1 y(a+p) p 2

s md 2 W l
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Question 4 =

() Determine the value of k for which the following function is continuous at x = 3

" 1
(x+3)2=36 phee BN, %
f(x) x =3 HE X K ‘h:l' é ) -}.__
k . x=3 l."".’
ox h:':u 'u’ ‘
b R 7
i) Find a point on the curve y --(:n:—-l’.)z at which the tangent is parallel to the line '
(i) lg::‘mnglhp chord through the pomts( and (4,4). W {_{‘_f_é}!;.‘
2(»-2) v’tn 2») mr-0:4.7 |75 »
#* " & ¢ AR
QuudonS FN D) N—>J = '2' ,
Evaluate:  Jo" — “ i Jy "“ﬂ“‘" "
) . TS i L ue' - : Zi—--—-—
1) ("1(a- v)dn J 1oé Z bl |z1t
0 éﬁi:nﬁ - fp f "'—L;‘M ( \__r!.r.——-
N"/’ Evaluate: P(AUB) lsz(A)=P(B)-—~and P(A|B) =2 @ "@ i f=2
A ﬂ) s e_t" . ral
2 1 P(A0B) - p(R) 1 PL8) - Bre 5 [ e
r -b Question 7 26 !]Zn-"_{_} ..21-1‘. » AT > J 1r 4] -
If y = 3 cos(log x) + 4 sin(log x), show that x’ +x—+y 0
P("ﬁ 3 ﬁ d3y
.‘%"’;:"35'"(’07"’ ‘r{a.lbag‘ﬂ [ 38in logw +wta3¢°9"] bess
C " I ncﬁ 5”(‘0”) el
Question 8 ” P ]"'3"""" t“’? b ku J _L )

0 ;
(i) Solve forx: sin~? G) +cos™lx = E Y= - $ic [": r—7 las Log>

OR  Yoi&e pot fa vatia ra LML

f/
() Ifsinx+sinly+ sin™' z = mr, show thatx? — y2 — 22 4 Zyz'\fl x2=0 : (/4e

itam‘bh 1 fw 2o de A 0,
ot gut losF 3’0) IS s
Question 9
. . l‘!l
(i) Evaluate: [x%cosxdx e———— Sr... ‘ﬁ - ;3'« .!‘. - KX .7
A Bt - o y NG
LA ST Y S;-hl_'n SN re M S ) :
“‘ ‘:3 3 . Tg - T ]?X
AL N RN X R
-1 | e e _‘l'."_ J" = M ‘.\
g\\‘ ns Q\‘P I} ) 8 \}_.__ \ 7l
1224-860 ("\J' 5 5 "‘1") : g
| ne QIR L T
: > . ¥ = " ) S U
Sinsm——
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e pmen g s :_ 5 — O Lias o e e T TR S TR e pe— N A
?. D P T e A T b
! - -
€ L SR T S X 0y

a> StAA & 3:5‘-3, zs fnC

— ==

A+ B4 L =%
‘,4— a: - - ‘
5""‘(.&"3) - &*\('ﬂ"‘")

&"WM
[ 3

a

. -+ ]
?\\u*&:)ﬂ).; o)A AR > 50~ £
ks l“"" *am" = %X
n r-J’ > X = le-)-Lh

y ] .
T3 N Sian - Jfﬂ fran olu.

I~ alfen. - .?-[- nain + IMH""‘]

! In
f’llf Yn+ 44 3

1
b ?‘L i - 2[—)‘-&:}! + hax J + £ f(_}.-ﬂ;’ e
lo: ' .
s + 2nbosn - 2hwn + C 24 ).
d > A" Sinx ﬁm{é&‘)ﬂ
Gy Teg(Res? o
L) atrlynay
Te4 (224 T -
@ * [ 3%w-3 Subscribe
[ log (n'+n+?) + S
= - 2 / - E R \
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iy Evaloate: S 3

Question 10 [4]
A jewellery seller has precious gems in white and red colour which he has put in three
boxes. The distribution of these gems is shown in the table given below: )C (3
' )
Box Number of Gents j' ’ v—-—r”"-
. (#3
White Red - ——
: : 4 L el ety
I 2 3 [ 2 s ¢, ‘o=
m 3 | g
He wants to gift two gems to his mother. So, he asks her to select one box at random and =l
pick out any two gems one after the other without replacement from the selected box. The | A
mother selects one white and one red gem. |
Calculate the probability that the gems drawn are from Box 1. !
Question 11 (6]
A furniture factory uses three types of wood namely, teakwood, rosewood and satinwood
for manufacturing three types of fumiture, that are, table, chair and cot. ‘
The wood requirements (in tonnes) for cach type of fumiture are given below: |
Table A Chair Cot X o
H ,zn 4 3 +Yx--
Teakwood § 2 ® 3 4 ‘J
Rosewood § ! I 2 N+Yy +RE:
Satinwood § 3 2 I },,”J.a;{-

It is found that 29 tonnes of teakwood, 13 tonnes of rosewood and 16 tonnes of satinwood

+7

are available to make all three types of fumiture.

Using the above information,
Express the data given in the tab

0]

equations.

(i)
(iii)

answer the following questions: ) ) A
le above in the form of a set of simultaneous 2
d

Solve the set of simultancous equations formed in subpart (i) by matrix method.
Hence, find the number of table(s), chair(s) and cot(s) produced.

2 3P

A: 2
gz 3
z;,‘ff.
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Question 12 (6]

(i) Mrs. Roy designs a window in her son's study room so that the room gets maximum
sunlight. She designs the window in the shape of a rectangle surmounted by an
equilateral triangle. 1f the perimeter of the window is 12 m, find the dimensions of the

window that will ndinil maximum sunlight into the room. p. 3142 b
A; J’)" ‘@_qi_ . lj:l 3) ,‘.]_,B
a3 _pd ; r,’ﬁ'ir-:’\-
A - .....-i—"" . L \ /
'!-’ fl'&a')"z'/b h : - 2.
1 PP 1 ( 2" d—-‘-.‘:.'-f __,_..,J'
f(},l L ou ‘,..P"":
U}.LJ)" 3 OR
. (i) Sumit has bought a closed cylindrical dustbin. The radius of the dustbin is ‘r’cm and
F lﬁigbt is "h’ cm. It has a volume of 20 cm?. V= )LA’A
T

3 - Lo il > JA-b
)11‘:,/5 w,:\dy I LAa &2

A+
\ ("J‘ l Tt pe 5 7.
- i ; s N %J‘J
(a) Express 'h’ in terms of 'r’, using the given volume. . Mo, 27N
(b) Prove that the total.surface area of the dustbin is 22 + g |

(c) Sumit wants to paint the dustbin. The cost of painting the base and top of the
dustbin is ¥ 2 per cm? and the cost of painting the curved side is T 25 per cm?.
Find the total cost in terms of 'r’, for painting the outer surface of the dustbin il
: ) N
mcludmglhebutflndwp. Col"' _ '-_(:9__3 (xf of- /n ¥
(d) Calculate the minimum cost for painting the dustbin. - \

= 1000 R
(Lot > 12225

-

s At

29
!
14 Question 13 (6]
(i) Solve the following differential equation: oo 6N + SxA

obyfs
2yer dx +(y-2xe;)dy=0,givcnx=0tmdy=1 .dg - —‘-:;_;—
o

o Vg
OR it % iy,
Joaof , BN-A
— .‘

4

-

A 2
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n(n?-)

(i1) Solve the following di ] tion: o
ollowing difTerential equa ‘ __A_ = B + C

dy 2
x(x*-1)—==1y= 2 v Nne! b
( )z =Ly=0gvenx = D -) )
As-' B2, 00

Question 14 Nows “wieqvals Pul€l )1,

A primary school teacher wants to teach the concept of ‘larger number’ to the students of v !
Class Il

To teach this concept, he conducts an activity in his class. He asks the children to select i
numbers from a set of numbers given as 2, 3, 4, 5 one after the °'h§ Without replac o ® |
———— l =

All the outcomes of this activity are tabulated in the form of ordered pai ow:

2 5 K
@2 | @3 | @ {45
G2 [ 63 [ 3,4)] 6
@) [(My)] 6 | @y
({.z) 53) | 54) | (5,5)

| &l W N

(i) Complete the table given above.
(i) Find the total number of ordered pairs having one larger number. | 2

—_———

(i) Let the random variable X denote the larger of two numbers in the ordered pair.
Now, complete the probability ~* - ™* = = ** "‘\r?Fiven }o)\:'e ), (¢ )

. (2,5),
—.....—{ Subscribe (g fx 5"

X 5
B =) &z l;'/_:; bA: :

iv) Finathe vajue of P (X < $ “« 24 =
(iv) Finathe vajueof P (X <) "Tl*-ltl"-é,_"'l}=o'r

(v) Calculate the expected value of the prl'obability dis,tribulion.
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(iii)  Let A be a non-empty set. R {(ﬂ.%}.(”; l’):@"b)f

Statement 1: Identity relation on A is Reflexive. )
Statement 2: Every Reflexive relation on A is an Identity relation.

(a) Both the statements are true.
(b) Both the statements are false,
\/(;,/, Statement 1 is true and Statement 2 is false.

(d) Statement | is false and Statement 2 is true.
(iv)  The graph of the function f is shown below.

Of the following options, at what values of x is the function f NOT differentiable?
ym x=0and x=2
(®) Atx=landx=3
(©) Atx=-landx=1
(d Atx=—=1-5andx=15
(¥)  The value of cosec (sin"‘ (-71)) —sec (cos“ ("TI)) is equal to:

—4 00562/65014.|(."')) - fc{(s“_/'(-l))

(a)
\/0’,/ 0 B e B (“2’)

© - N

d) 4
= O

@ Subscribe
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