SINe-: (148849

No. of Questions — 22 SS-15-Mathematics
No. of Printed Pages— 15 ~

I MieAtus gdia, 2024

SENIOR SECONDARY EXAMINATION, 2024
Tt

MATHEMATICS
99 ; 3 9que 15 Tt
qoTieh : 80

TRt & o amra FEw
GENERAL INSTRUCTIONS TO THE EXAMINEES :
1) qftameff wdwer 03 WA U3 W AW Afada: ford

Candidate must write first his/her Roll No. on the question Paper
compulsorily.

2)  ud gy = e #)
All the questions are compulsory.

3) e wa e @ w-gfeE H & o

Write the answer to each question in the given answer-book only.

4 o st i s @ &, 3 A & ITCEH A el

m I € parts are g
; : i than one part, the answers to thos
For questions having ore

be written together In continuity.
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Qus - A
SECTION - A

1) FERweda v

Multiple Choice Questions :

1)

I

SS-15.

S R WS (1,2, 3, 4} 4R = {(1,2), (22), (1,1), (44), (1,3), (3.3),

(3,2)}§mvﬁmﬁaﬁaiuR%|ﬁqm%ﬁﬁﬁﬁaamgﬁm

#) R w@agen 7en wwfim § v s 78 &)
9) R Tagea qun senne § frg wmft v 2|
A) R wmfm wen dwmes @ g wgew 76 )
3) R TS g @&y @)

(1]

Let R be the relation in the set {1, 2, 3, 4} given by R={(1,2), (2,2), (1,1)
(4,4), (1,3), (3,3), (3,2)} choose the correct answer in the given options.

A) Risreflexive and symmetric but not transitive.
B) Risreflexive and transitive but not symmetric.,

C) Ris symmetric and transitive but not reflexive.
D) Risan equivalence relation.

cosec™'(2) w1 q&I WA R :-
ud il
a = 7 n
6

The principal value of cosec!(2) is :-

A) = B) =

) 5 3

¢ = D) =
6

Athematjcs sou
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M)uﬁA=F ° jamB:P;_ijiﬁﬁkﬂﬁw=

2 3 ] -1 0
(1 -5 2 5 6 0
AN s 6 0 Al =5 3
3 -1 3 5
a=|' 2 laaB= _13th (2A-B) will b
en - W1 c:
A=l 5 |2 0 2 ’

JELI
] e[

f'__l
Lh
o W

' 2 3 3

iv) =i 4 5: 5 A WMxTHARLD:
H) 2 q) 0
@) | 7 -1

2 3 x 3
If 4 5 = 2% 5 : then the value of x is :
A) 2 B) 0
Cy 1 D)y -1
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v) A 2x + 8y = sinx, at -&% 3,

[1]

sinx -2
) — - cosx -2
8 ) T
cosx+2 cosx + 2
T, 3 —
< 3
_ d
If 2x + 8y = sinx, then Ex)i is :
sinx — 2 cosx—2
8 B)./ T
) cosx + 2 D cosx+2
2 ) 3
vi)  Frafeafiaa 4 @ fre simoa d ) = x2e gdum 22 I1
#) (1,0) ) (2,0)
|) (2, o) ) (0,2)
In which of the following intervals is y = x’¢™* increasing?
A) (1,0) B)- (2,0)
Cy (2, ) D) (0,2)
. S(‘.?C:_2 X
Vii) J————dx HAAL - (1]
cosec” x
H) secx—x+c q) secxtanx+tc
W) tanx+x*+c _~]) tanx-x+c
2
sec” x
The value of J‘———;—‘dx
cosec’ x
A) secx—x+tc B) secxtanx+c
C) tanx+x*+¢ D): tanx-x+¢
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vill) werm et § 9w Al + 37 = 9 A R 8 i gEwe B U
i
H) 9In =) 1
) o 3
2 q) T

The area of the region bounded by the circle x* + ) =9 in the first quadrant is:

A) 9 B =

) o ) 5

C 2z D) 3

) 3 ) 3m

a2 =4x,y - AW TE e y =3 A R g T AFA 2
2 a -

H) 4
9 .-

w3 L

Area of the region bounded by the curve y = 4x, y - axis and the line y = 3 is: |

B >
A) 2 ) 7
-9 9
C) 3 D) >
ds\' . d’s
X) aaam#mﬂm(j:] +3SF=0 N uw R : [
) |1 |a) 2
|) 3 7 4
) ds Y 3 d’s _0
The degree of the differential equation | — - + 5? =Uis
A) 1 B)
C) 3 D) 4
S5-15-Mathematics 5011
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xi) afe JEAW afew @ & afwmmn o' R o A uw v w2 @ 4G v Or AR

? afe [1]
#) rA=1 a) A=-l

1
q) a=|Al 3) a‘m

If @ is a nonzero vector of magnitude 'a' and A a nonzero scalar, then Aa is
unit vector if

A) A=1 B) - —
1
C) a=|[\ D) a=m
xii) y - 3w ¥ Rp-wwm 2 1]
) 0,0,0 ' a) 1,0,0
|) 0,1,0 7)) 0,0,1
The direction cosine of y - axis is :
Ay 0,00 B) 1,00
C) 0,1,0 D) 0,01
Xiii) aﬁgaﬁ(-z 4, -5) 3R (1, 2, 3) = firem aeht von A K- —FraE d 1]
2 8 3 2 _8___
% 55 Vo RN
2 -3 8 g -2
R e AN TN R J—J—r

The direction cosines of the line passing through the two points (-2, 4, -5)
and (1, 2, 3) is:

3 2 8 3 28

A) Tﬁ’ 770°J70 C 77 77N

o 23 8 Dy 8 2 3

) T 3 33 13713
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«iv) @R P(A) = 0.8, P(B) = 0.5 3 P(B/A) = 0.4 &, & P(ANB) TR -

(1]

st &
(1]

#) 032 a) 0.20
g) 0.40 g) 0.64
I P(A) = 0.8, P(B) = 0.5 and P(B/A) = 0.4, then the value of P(ANB) is :
A) 032 B) 0.20
C) 0.40 D) 0.64
xv) SZﬁﬁ@nﬁﬁﬁu@mﬁmwﬁmﬁﬁﬁmn@hﬁﬁmﬁm A g
HT T 51 A Rl MR 2
2 52
AN 5 AT
2 1
q) 51 3) 5

Two cards are drawn at random and without replacement from a pack of 52

playing cards, then the probability that both the cards are black is :

N 2 B =

) 5 | ) 102

0 2 b L
) 5 ) 3

2) fien vl g Ao :
Fill in the blanks :

) sin™x T W e @, R I 2
sin~'x is a function whose domain is
. 2T
i) smin ][smTJ BAF cenrenns 2l

a2 )
The value of sin ‘(sm?}r] is .
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i) cos'l[—] HHYA AN ............. 2l [1]
The principal value of cos‘[ﬁJ is
2

, d
iv) Hﬁy:cosﬁa‘l,?ﬁaymm ............. armi (1,

. d
It y:cos\/_ , then the value ofgy will be :
\-:_), U g Y B ¢ = 3 At W & WIE SAwet H qREd B 2l [1]

The rate of change of the area of a circle with respect to its radius » at r = 3 cm

15

Vi) A aret R sraee A & Rifte g o Sufen w@es SR R EET
gt 21 ' [1]

The numbers of arbitrary constants present in the particular solution of a
differential equation of third order are

LY

Vil) e i v ST vd aifen fig warh 29 2, eeesenesen. TRECATA B [1]

A vector whose initial and terminal points coincide, iscalled ___

3) Hfegerars 9w -

Very short answer type questions :

cos® —siné

sin@ cosé

) P 1 WA 7 i (1]

cos@ -sinf
sin@ cosf
)ﬁwwmwmmﬂ&mm

ing determinants.

Find the value of determinant

) wrefor s s w6 (1, 2) 3G, 6
Find equation of line joining (1,2)and (3, 6) us

t Turn Qyg,
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i) wwgw & Prem R Ea A Jom/s 6 2 @ 2 @ I 7@ Hifw B g7 w1 g R
W =g @ 7 B 10 arft ) [

The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find tf
rate at which the area of the circle is increasing when the radius is 10 cm.

iv) ﬁzﬁﬁq%mm(o,m)ﬁaﬂmwél [1

Prove that the logarithmic function is increasing on (0, ).

V) I(Zx—3c03x+e‘)dr = WA 7E Hife] (1

Evaluate J(Zx —3cosx+é” )dx i

Sin X
vi) f dx @ WA 7 i 1]
1+ cosx

sin x

Evaluate jl oS dx .

)aa:rﬁaﬂﬁm%mmy & + 1, sael aHeRtr )" —y=0®mg@ (1]

Verify that the function y = ¢ + 1 is a solution of the differential equatior
y" y! — 0
vii) 2 fargait P(2, 3, 4) i Q4, 1, —2)aﬁﬁaﬁmﬁaﬁmmmﬁgmﬁﬁm 1]

" Find the position vector of the mid point of the vector joining the point:

P(2, 3, 4) and Q@4, 1,-2).

ix) wfew Goni+3j+2k o AR b=i+2j+ + kT wEa R R

Find the projection of the vector a = 2i +3

(1)

j+2£ 0nthevect0r5:f+2j+£

_ '
X) (35—55]-(2&+7b)muﬁ3ﬁ£fﬁm |

Evaluate the product (35 - SE) ~ (2& + 75) .
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SECTION - B
agﬁ'ﬁ'ﬂsqu

Short answer type questions :

4) fog S fr mgem (1,2,3} AR = {(1, 2), (2, 1)} g0 wew sy R wwfia @ fmmg 7 1

T@ded 8 SR U g

[2]

Prove that the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} 1S

symmetric but neither reflexive nor transitive.

—sind cosd cos@ sinf

L cos@ siné ] sin@ -—cosé@
Simplify cos & +siné :

g iné ind -—cost
5) e I, cosé’[cos S :’+Siﬂ9]:51n ©08 ]

—sin@ cosé cosd sind
6 5 =142 1 ) 2 15 -1
) g 6 713 4 3 4l 7|
5 —1][2 1 2 15 -1
Show that | ¢ 7 I3 4|7|3 4ll6 7]

1 2
7 “'EEL. Jmmmmﬁﬁm

.. 1 2
Find the adjoint of matrix ,:3 4].

i a
8) R sinte + cos’y = 1@, 4 Ey e Fifirg

”S] 2 2 dy
n°x + cos’y = 1, then find pregs

SS—15_

Mathematics
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9) log(cos-e"] W1 x F WG FTHe HHg| [2]

Differentiate log(005+e") with respect to x.

4, . d
10) 'qﬁxzxit,y:?%?ﬁ&lxmw' o

d 4
Find -d%,ifx=4f,y=?.

11) ﬁ;aﬁﬁlqﬁal{ﬁﬁmnmmmﬂx)=f—3x?+3x-100aﬁm%| 12]
Prove that the function given by f{x) =x* = 3x* + 3x - 100 is increasing in R.

12) [sin’xcos’x dx =1 aF 7 Hif| 2]

Evaluate jsin3 xcos’ x dx.

13) qaf+ﬁ=a2ﬁﬁiéawa}mmﬂﬁm 2]
Find the area enclosed by the circle x> +y? = a’.

et e G- j+3k o |
2]

adjacent sides are determined by the

14) qmmagajawémmﬁm,ﬁmﬁﬁm
§=2i-7;+k g i@l

Find the area of the parallelogram whose

vectors &:f_}+3£ and p=2i-7j+k-

(1,3,5),F=1{2,3} MG=1{2,3,4,5%
2

) and P(F/E) for the events E = {1, 3, 5}

15) qaswmuiﬂﬁmmﬂmzl gt E =
frd P(E/F) 3R P(F/E) 71 Al
A fair die has been tossed. Find P(EE
F={(23} and G={2,3,4 5}

SS—15-Mathematics | 5011
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e - Q
SECTION - C

Fraaaig U9 ¢

Long answer type questions :
2
16) [-F—=dx a1 am 7 S 3]
vt +a

2
X
Evaluate f—dx
Jxf +at

st/ OR

I(x+1)ix+z)d"“*‘“mﬁﬁ"*' 3]

X
dx
Evaluate '[(x+l)(x+2)

17) ; x%.,.g_y:xz(x;t{))mmsﬁmﬂﬁm.l [3]

Find the general solution of the differential equation ¥ % +2y=x ’ (x * 0) _

sy /OR
mmwm(g'+e"‘)ajz—(e‘—e")dx=Ommgﬁmml (3]
Find the general solution of the differential equation (e*+e*)dy—(e" —e™) dx = .

18) fin g Y- ;:(3§+2}—4£)+ﬂ,(f+2}+212) ain
F:(sf_gj)+#(3f+2}+6£) %maﬁmwﬂaﬁlﬁql . | 3]

Find the angle between the pair of lines given By 7 (3 +2j-4k)+ A( 4 2]+ 20

and 7 =(5i - 2})+y(3§+2f+6£).
Fuar/OR

s011] [Turn Over

Sla
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Zwitzu fn famgadi (1, -1, 2), 3, 4, _2) Q A 9 areh v g (0, 3, 2) 3 (3,5,6)8
T A T W o R (3]

Show that the line through the point (1,-1,2), (3, 4, ~2) is perpendicular to the line
through the point (0, 3, 2) and (3, 5, 6).

19) @uﬁaﬂﬁﬂaﬁ%luﬁﬁm@%aﬁiﬁﬁmﬁm@amm%, @ 2T ==
e 2 & @ misd 272 [3]
A family has two children. What is the probability that both the children are boys
given that at least one of them is a boy?

arerar/OR
@uﬁﬁwmmmﬁlmmmmﬁW3mmﬁ%’ﬁEﬁaﬁz qE W
ore s @n 2 R F @ Frefa R w a@ @ @ wean E iR F e 27 [3]

A die is thrown. IfE is the event 'the number appearing is a multiple of 3" and F be
the event 'the number appearing is even' then find whether E and F are independent?

Qg - ¢
SECTION - D
Raurss 991
Essay type questions :
20) J'J(l—ﬁlx-xz)dx 1 7H 7 A (4]
Evaluate | {f{1 - 4x—x )dx.
srea/OR
j‘_lISx'*\!x5+1dx = WA Fid Fie| [4]
EvaluateJ.I_ISx" x' +1dx.
SS—-15-Mathematics 5011
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21) T /) 3/, & v 2Eem gt wm St Rk wfkn a2 -

r':f+}+/1(2§—j+£)

(4]

F:2£+}—k"+p(af—sj+2i€)

Find the shortest distance between the lines /, and I, whose vector equations are

F=i+ ]+ A(20-]+k)

F =20+ j—k+p(3i-5]+2k)

Fua/OR
farg, forerh Rt wiiw 27 — 4+ 4 B aERm [ 42 - 6 R o ek v
wfewr 3k wdig w9 o gefteo TE R [4]

Find the equation of the line in vector and in Cartesian form that passes through

the point with position vector 27 — j + 4k and is in the direction 7 +2j — k.

22) Frefrfay sgaiei & s Z = 4x + y & anerdia fify A st S 4]
x+y<50,3x+y=< 90,x>0,y>0
Maximize Z = 4x + y subject to constraints x + y < 50,3x+y<90,x20,y>0
by using graphical method.
arEat/OR
ﬁﬁ%ﬁﬁﬂsﬂﬂfr&ﬁ%mz=3x+2ywmﬁ@uﬁfﬁﬂymﬂmﬁwﬂﬁﬂl 4]

Xx+2y<10,3x+y < 15,x>0,y>0.

M ,IE 01 2 0
Maximize Z = 3x + 2y subject to constraints x +2y <10, x+y< 1S Y

by using graphical method.

R
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