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MATHEMATICS
|9 : 3 TUC | [ goiie : 8O
Time : 3 Hours | [ Max. Marks : 80

fder: () =90 A od 24 v &) |l ves s €
Directions: There are in all 24 questions in this question paper. Ali guestions are
compulsory.

(i) et &g FeiRd i 370 vy sifed €
Marks alloted to the questions are mentioned against them.

(iil) D T BT SIYID Uled U T IR alfore|
Read each question carefuilly and answer to the point.

(iv) W =T 1 SEadhedd W 81 397 099 & Sid |US & Ie H R [deed (&
e &) e faaed s SeRygRawT # fafae|
Question No. 1 is multiple choice question. Four options are
answer of each part of this question. Write correct opticn in your answer
book.

(v) U2 RET 1 T Y U8 Ue 31 o1 & | W9 6T 2 9 7 O U 31 & e
& e T 8 W 12 T &l 376 b T & | HI TR 13 ¥ 18 % AR 3 &
e & | T T 19 24 9 U 3 & e &, 5w wivem 24 G/
3enRa w3 2|
Each part of Question No. 1 carries one mark. Question No. 2 to 7
are of one mark each. Question No. 8 to 12 are of two marks each.
Question No. 13 to 18 are of four marks each. Question No. 19 to 24
are of five marks each, in which question No. 24 is Case/Source
based guestion.

(vi) U UYLH-UT H 99 W DI [T el & ey iy ugHl 7 raRs e
e fbar T 81 U v H hae U faded 7 & IR A
There is no overall choice in this question paper, however, an internal
choice has been provided in few questions. Attempt only one of the
given choices in such questions.
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e sin-ix=y & ar- : 1

If sin-x=y, then -

T I
B 0. v & i) —gsys ¢ il B<y<n () TS5
A A, 3x3 P BT v Yool anf SR &, &1 Adj A| BT A & - 1
Let A be a non-singular square matrix of order 3x3. Then |Adj Al is equal
to-
@ JAl (i) |A]2 (i) [A]® (iv) 3]A|
‘X’ & HUE sin(cos(x?)) BT FadersT BNTT- 1
Differentiation of sin(cos(x?)) with respect to 'x' will be -
(i) cos(cos(x?)) (ii) cos(sin 2x)
(ii) 2x cos(sin(x?)) (iv)-2x cos(cos x?) sin x2
ot 3 ;
afe &f(X):4x3—;z, fomm™ £(2)=0 ar f(x) &- , 1
1F L) = a3 - = such that f(2)=0, then f(x) is -
dx X4 3 il
iy ot 129 uengdind 129 it 100 53¢ L 129
(i) o3 g (i) - .8 (iii) 5 8 (iv) ' 2 8
[Vi+x? dx SRR & - 1
j\/1 X2 dx s equal to -
(i) 5\/1+x§+-llog (x+\/1+x5) +C
2 2
(ii) % (1+x32)372, ¢
sl ol 2y3/2
(iii) 5X(1+X ) e
2oLl : sl
(iv) X?\ﬂuxz +%leog (x+\/1—+x2) i

maﬁ%mﬁ%ﬁmméswmsmﬁmﬁ%mmﬁﬁmé-

1
The number of arbitrary constants in general solution of a differential equation
of fourth order are -

(i) 4 (= (i) 2 (iv) O

[2]



(B) x-yaéwamgaﬁgﬁaﬁaﬁi@mm%- 1

Equation of a line parallel to x-axis and passing through the origin is -
o X-%e% g 5-Yei anndefuindraty
() @f P(B)=0.5 3R P(A ~B)=0.3 & Afciaer et P(A/B) BTAF AT - 1
If P(B)=0.5 and P(AnB)=0.3, then the value of conditional probability
P(A/B) will be -
(i) 0.6 ay 0.2 (iii) 0.15 (iv) 0.8
Frder -9 ST 3 3ot &y el #, 2 e Y AR (A) G HRUT (R) & 9 fafea
fopan man 2| FyeferRaa faasedt (1), (i), Gii) a=m (iv) & I TR g1 Tl FR AT
Direction : In next two parts of Question No.-1, there are two statements labelled
as Assertion (A) and Reason (R). From the following options (i), (ii), (iii)
and (iv), select their correct answer.
(i) ATATR A & & TATR, A P T = B &
Both A and R are correct and R is the correct explanation of A.
(i) A AT R AT FET & TR R, A B TE TR el Bl &
Both A and R are correct but R is not the correct explanation of A.
(iif) A T & =g R T &
~Ais correct but R is incorrect.
(iv) A @21 R &F1 Ted 2
Both A and R are incorrect.
(&) 3R (A) : f(x)=2x GRIT Yex BeH f : Z > Z Tl &
BRI (R) : Ber f B &l 2| 1
Assertion (A) : The function f : Z — Z, given by f(x)=2x is one-one.

Reason (R) : Function f is not onto.

(57) 3R (A) : g A(-2] +35+5Kk) . B( +23+3K) 3R (7 - 3k) WE &l

®ROT (R) : |AC |=| AB |+|BC| . 1
Assertion (A) : Points A(=2}+3j+5Kk). B(i+2]j+3k) and c(7i - 3k) are
collinear.
Reason (R) : |AC|=|AB|+|BC| .

Z. Hﬁy=Asinx+Bcosx%?ﬁﬁE\'ﬁ%ﬂ%%Xlz+Y=0. 1

d2
If y=A sin x+B cos x, then prove that —d——z +y=0,
X

428 (IGF) [3] [P.T.O.



d "
3. TG x=2at?, y=at*al l ST BifsTe] 1

.r-l

Find Bl’ if x=2at?, y=at*
: X
4, f ———————— ~— dx & A G P 1
“+36
Evalu dx
Evaiuate R
d 3
5.  37EPHE GHIBRO] dy =" B TS &1 3T DIoTe| 1

d B
Find the general solution of differential equation d—i 4

6. x I a8 A o Bitere 5% v x(§ 1 5+ k) U A i 2 1
Find the value of x for which x(j + j + k) is a unit vector.

7. @ fagat (2, 3,-4) F (1, 3, -2) B Fer= arelt 3@ & w-omue 5d Sifsel 1

Find the direction ratios of a line joining the points (2, 3, -4) and (1, 3, -2).

8. Wf(x):cos-lx,x{_%_\/Jamé’iﬁmsﬂmﬂx)wvﬁwamm
3

2

Draw the graph of function f(x)=cosx, x EL%’%J' Also write range of
fumtior f(x). 2,98

9. UH IH B I THE T A 5 AL/, B R G 96 W 2| 5 s 6 57 & ey

@z‘:i{@??ﬁ?m%mmzéﬁ‘r gl 2

radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the rate
at whéch the area of the circle is increasing when the radius is 12 cm.

0. I 2y 3) 1AM oa difre 2
oo [ atal
nd | TR e

11. Fr=faRea Yar-gmi & @ra & BT s S - 2

Find the angle between the following pair of lines :
X Z P ~ 2 28
7§"I SR/ and ~ :y1 i

12. U% UIGE® TR x O WISl e A9 faan Tam 21 P (x<3) & 71 3 disw] 2
A random variable x has the following probability distribution. Determine the
value of P(x <3).

X " M I O
POIT 8 | K | Zkd 4k, | 9k
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13, Tz =TT B 90 ok Be £ N > N, Tha! T 3TeBTad A ol o 4
:,x 1, o x faum @
x-1,afc x @m &

Show that f : N - N, given by -

X )
X)

JX+.L , if x is odd

fix)
lx 1, if xis even

is both one-one and onto.

: 3121aT /OR
Sz BT B A={1,2,3,4,5} ¥, R={(a,b) : |a-b| TH & } GRT Yax WY R TH
e wae &1 qufEe b {1,3,5) & @i oavE T R & weftd &
Show that the relation R in the set A={1,2,3,4,5} given by R={(a,b) : |a-b] is
even’}, is an equivalence relation. Show that all the elements of {1,3,5} are
related to each other.

[cosx -sinx O

14, T Flx)=|sinx cosx 0| & a1 fag SIS 6 F(x).F(y)=F(x+y). 4
|8 g
[cosx -sinx O
If FixJ=|sinx cosx 0/, show that F(x).F(y)=F(x+y).
_ | 0 0
15, k% Ha o & fore FrefiRaa vee Ber g x=n/2 W Had & 4
e (e e
f(x) = n—2X
|3, aRx=rn2
=or which value of k, the following given function is continuous at x=n/2:
(kcosx .
\ .
00 = { - B

| 3 Lifx=m2
' 31erdt /OR
BET X %4 (sin X)X BT ‘x’ P T ATHAT DITC|
Differentiate the function x*" X+(sm x)cos* with respect to 'x'.

16. THTHET S1d PISTC - 4

Find the integral :
R o ( 1+sinx

_l
e — | dx
) \ 1+ cos x

31211 /OR
428 (IGF) [5] [ P.T.O.



jnlog(1+cosx)dx &1 T 519 S
0

Evaluate J'n log(1 + cosx)dx

0
57 Hf‘?rw(54.5)34’]?(5_5)ﬁ@r%%ﬁaaamaﬁwmaﬁ%v,aﬁ@hj&,
b=i+2j+3k &l 4
Find a unit vector perpendicular to each of the vectors (a+b) and (a-p),
where a=i+j+k, b={+2j+3k.

. 5 e ; -
e %%(1,2,—4)%mﬁmﬁr3ﬂ?%@3ﬁx38:y+l9zz 03,¢1T><315:y829:z_5

-16 7

U % R o 3T 1 Bt weieRer 519 S| 4

Find the cartesian equation of the line passing through the point (1, 2, -4) and
perpendicular to each of the lines %8 = y—+1:€l59 ok _710 and X—315 -y _829 = 2:55 .

19. 4kg ST, 3kg T 3R 2kg ATGE BT Yo T 60 ¥ 2kg @I, 4kg g 3R 6kg TTae @
69 X 90 &1 6kg @S , 2kg 1 31K 3kg BTaE 1 e 2 70 ) e fafér aRT v

& Yo i kg 51 SIS 5

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is ¥ 60. The cost of 2 kg onion,

4 kg wheat and 6 kg rice is ¥ 90. The cost of & kg onion, 2 kg wheat and 3kg

~rice is ¥ 70. Find cost of each item per kg by matrix method.

341 /OR
ferRae wita<or Frem @) & S -
Solve the following system of equations :
2 e
_.+_+——:

Xhoi Ve 32
4.0 &
e
5,9, .20

X z
20, Uaszg"\fﬁr.mmaﬁa@ﬁﬁwﬁ%mmélw@ﬁaﬁmﬁﬁﬁm
ST R ﬁg&@aﬁm%ﬁ}ﬁ?ﬁm%ﬂaﬁe&wmﬂﬁqﬁﬁmw
&P 5
A wire of length 28 cm is to be cut into two pieces. One of the pieces is to be
made into a square and the other into a circle. What should be the length of the

two pieces so that the combined area of the square and the circle is minimum?
A4l /OR

428 (IGF) [6]



U g1 3R v aif & URHGI &1 A p &, ST p v 3R &1 g SIS & 379 dmse
&1 AT e &, 519 9 @) 5T 3 & R & a]IeR 2
The sum of the perimeter of a circle and a square is p, where p is some
constant. Prove that the sum of their areas is least when the side of square is
equai to the diameter of the circle.

21. TP x?=4y U4 @1 x=4y-2 F iR &7 & &A% 319 P 5

Find the area bounded by the curve x2=4y and the line x=4y-2.

22. FHfcRed samer FHIa<oT & foTe & g ufiee &1 s &- aren fafre &a ama dHifswe:

ayv 1
(lfxz)-%ﬂkzxyzi—%—xz—; y=0'qﬁ'{x=1 5

Find the particular solution satisfying the given conditions for the following

differential equaticn :
d 1
(1+x%) a—z- +2Xy = Bk y=0 when x=1

3Ydl /OR

fep Y vifar bt STRIe B gfig B R Tt Y v 397 1T o e o EveaT & SR
1 afe T 2009 ¥ 7ifg & FAERET 16,000 &7 3R T 2014 & 20,000 &Y, & 57 HifsTE
fs &1 2019  Tifa & SR FT ENN?
The population of a village increases continuously at the rate proportional to the
number of its inhabitants present at any time. If the population of the village
was 16,000 in 2009 and 20,000 in the year 2014, what will be the population
of the village in 20197

23. A Y GRT 3899 We z=-50x+20y &I gAad 9 fefeRad aariel &
3T ST BHIToTe: 5
Determine graphically the minimum value of the objective function z=-50x+20y
subject to the constraints :
2 EVEES
Xty =8
2xi=1 3yt
X, ¥ = 0.

24. U SR g, IS8 vdl § St aosl 1 3aared fobarn iidn &1 39 dREM § o § &) §c8
S &g A1 37eRT-2 YR B 7 A, B 3R € ot g8 &1 72l A, B 3R C et 3aureH
Bl AT 25%, 35% 3R 40% U § &t goa a1t &1 390 J Pig o 7oy <t ey aer
Tl & U1 7T &b 3TEH BT B 5, 4 3K 2 v gov @) (FRee) €1 IRwE

428 (IGF) [7] [P.T.O.




geAI @Y 1 JoR & uRenfe fosan s &

L, : U § St 965 O A GRT §911 1T &

L, : BT § 81 &6 7RI B gRT &1 7147 &

L, : U7 § 8t §e9 7RIS C GRT 41T T 2

e & 1o} L, L, TR L, WR¥OR 3uasit vd uRyof 81 af wen e o1 ‘aes @xm an
! TeAT | TRHITT fam ST &) 3RRS GE=si & SR W Frieiad vt & 3w
QfTe:

(i) §odl b el e § U §08 AT FIbIel STl &, al 356 T A BRT &)

ST &) Wircsar Far @e 1
(i) FEN C §RT TWRIE 8§65 §910 3T B Wiraem aar 22 1
(iil) eSS o1 ITET W ¥ U qed ATgTsdl (Heten S & 3R 98 @Rig urar s &
59®! FUT1 Wiiear & &5 a8 seg 9ol B gRT 8RN AT 27 3

There is a factory which manufactures LED bulbs. In this factory, three different
type of machines A, B and C are installed for manufacturing LED bulbs. Machines
A, B and C manufactures 25%, 35% and 40% of the total production respectively.
Out of these no machine is hundred percent efficient and of their outputs 5, 4
and 2 percent are respectively defective bulbs. The above events are defined a
follows:
L, : The LED bulb is manufactured by machine A.
L, : The LED bulb is manufactured by machine B.
L, : The LED bulb is manufactured by machine C.
Clearly, L,, L, and L, events are mutually exclusive and exhaustive. If event
'E' is defined as the event of 'the bulb is defective', then based on the aﬂove
information, answer the following questions:
(i) A bulb is drawn at random from the total production, then what is the
probabiiity that it is manufactured by the machine A? il

(i) What is the probability of manufacturing a defected bulb by machine C? 1

(ii) A bulb is drawn at random from the total production and is found to be

defective. What is the probability that it is manufactured by the machine B?
3

Wk ok ok ok ok
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