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There are in all 24 questions in this question paper. All guestions are
compulsory.

et &g FreiRa 3ie 390 T sifed €

Marks alloted to the questions are mentioned against them.

TS Y9 B LY Uied aaT U IR allore|

Read each question carefully and answer to the point.

T R 1 SEAedd U 81 391 U & Yot WUS b JeX H AR (9] (54
T & e fawey s ITRyRas | fafae

Question No. 1 is multiple choice question. Four options are given in
answer of each part of this question. Write correct optio
book.

&1 YT TR § B2 A QN3 B T & | T TN 13 ¥ 18 T TR 3P b
TIT & | T TR 19 9 24 T UTe 31 & WA &, I3 09 w1 24 /i
AMEMRA Je e |

Each gatt of Question No. 1 carries one mark. Question No. 2 to /
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.

3 Y2-UF § THY R PR [Jped F81 € oty sy yest § waks Fow
e fobar T 81 O yeHl | dad U fadey &1 &) I aifat

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.

o y”:J‘Lsf answer
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1. T

428 (IGF)

s sinix=y & a- 1
If sin-'x=y, then -

; & el W E<y<_’E
)t = yen (ii) 5= ¥ = 5 (i} O<y<n  (iv) "~ )

U%A,3x33ﬂ'%ﬁ%mﬁaaﬁﬁra{é’?,ﬁlAdelﬁTlTF{?- 1
Let A be a non-singular square matrix of order 3x3. Then |Adj A| is equal
to-

@ Al (i) [A]2 (i) |A]3 (iv) 3|A|
“x' & AUE sin(cos(x2)) & ATHeS ENTT- 1
Differentiation of sin(cos(x?)) with respect to 'x' will be -

(i) cos(cos(x?)) (ii) cos(sin 2x)

(i) 2x cos(sin(x2)) (iv)-2x cos(cos x2) sin x2

do 3 . <

afe &f(X)=4x3—;(—4, fommd £(2)=0 ar f(x) & - 1
If 'd*f( )=4¢ - = such that f(2)=0, then f(x) is

ot A 20 daab a8 s o it 100
(Y e *;3‘ “ga i) *;g"8— (i) X R (iv) X '*;;[‘“‘?
V142 dx wmERE - 1

J' 165552 olse is equal to -

Ly 8
(i) gv1+x2 +%—Iog!(x+ 1+x2) h

(i) 5a+x)%c

(iii) 2 2@ x%) AL

W
N

+C

(iv) %\[1+X2 +—%x2log (x+\/—1—+_x J

I\

Waﬁ%mﬁ%@rmﬂﬁméswwgﬁﬁmmmﬁﬁmé-

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

) 4 (i) 3 (iii) 2 (iv) 0

[2]
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() x-3%eT 3 IR T et fag I ST aTel X% T FHIBROT & - 1

Equation of a line parallel to x-axis and passing through the origin is -
0 XY g 5=f=l ondegefent oty
(1) @ft p(B)=0.5 3R P (A A B)=0.3 & &t Huifcrats Wi P(A/B) BTHH BN - 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 fn 0.2 (i) 0.15 (iv) 0.8
e - v =1 s 3y &) <guel . 2 e Y AR (A) T IRl (R) & w0 # fafed
fopam mar &1 FrfoRaa et (i), (i), (jit) @ (iv) & | TR 30T Tl FR ST
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) A TUTREH FE & AT R, A B TE! SRS BRal 2
Both A and R are correct and R is the correct explanation of A.
(i) ATUT R SHT FEI & R R, A P HE e TEl Hal &l
Both A and R are correct but R is not the correct explanation of A.
(iil) A T8 & TR R T &
A is correct but R is incorrect.
(iv) A T R a1 T &
Both A and R are incorrect.
(&) R (A) : f(x)=2x BRI,Jex Ber fi Z > 2 Tha! &
BROT (R) : e f HBEH =6l &l 1
Assertion (A) : Thefunction f: Z— Z, given by f(x)=2x is one-one.
Reason (R) : Fuhetion f is not onto.

(57) e (A) 1farg A(=214.3]+5k), B( +27+3K) 3R (7} - 3k) A&l

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

2. H%y=Asinx+Bcosx%"FﬁﬁT;g{a?r%m% %)(_g+y:o_ ’

d2
If y=A sin x+B cos x, then prove that E—g +y=0.
X
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o d i
3. Ula x=2at% ‘»fzat“Fﬁ —Y* ST DifsT| 1

4
Find ——>, if x=2at?, y=at*

dx
a, F—-—»mgdx &I A 31 BIfoTe | 1
E (]
uate 7 136
o dy o e N
5. 3EFHE HHIGBRO! e e” " Dl P &1 F1d DHISIC| 1
: il : Y = Mg R s
Find the general solution of differential equation d—z: =e 7,
6. x @ a8 7N T it 5/ e x(§ 4+ §+ k) v A e 1 1

Find the vaiue of x for which x(i + j+ k) is a unit vector.
7. @ fagal (2, 3, -4) 9 (1, 3, -2) B AW arelt 3@ & i-amua &g Szl

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

8. WOF f(x)=cosx, x |- L 1 | o amere @ife| 5@ Ber f(x) B URER 5 R
| 2 2] y
Draw the graph of function f(x)=cosx, xJ—- Also’ write range of
function f(x). \/— \/—J
9. UPIH DI A TAM B 3 A /T, B R Y 95 W & 309 DS i 77 &1 ey
i % ¥ §¢ @1 & 519 Brsan 12 . 2 2
The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the rate
at which the area of the circle is increasing when the radius is 12 cm.
10. & X Fram I SRR 2
f>{ +2)(x+ 3)
, dx
AL '"&?’2"5"(521‘ 3)

[N

11, FrafoRed I@r-gmi &g o HI0T s Hifse :
Find the aﬁgie between the following pair of lines :
X N y-2..72+3
e / = =
= Z 3R/ and p . -

12. 0P a”%m B TR x I AIIHar de 1 f&ar mar 21 P (x<3) &1 79 31d B 2
A random variable x has the following probabllsty distribution. Determine the
value of P(x <3).

X 0 i 2 3 4
Px){ O Kk 2k 4k 3k

428 (IGF) [4]
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13, Fz A0 5 99 Rl e 1 N > N, T5a) T 3TegTed aFl &l & 4
(x+1, A x fawad

Ix-1, A% x @ @

Show that f : N - N, given by -

X)) =

VR [x+1,ifx is odd
TiX)=4 ; ;
| X~1,9F X Is even

is both one-one and onto.
| 321aT /OR

Rz Ffw B A={1,2,3,4,5} ¥, R={(a,b) : |a-b| TH & } &R U WY R TH

T ey 2 awiEe 6 {1,3,5) & A9 30T Uh GER | Hqied 2|

Show that the relation R in the set A={1,2,3,4,5} given by R={(a,b) : |a-b]l is
. is an equivalence relation. Show that all the elements of £1,3,5 are

e‘at d to each other.

iccsx - sinX 01

14. T Flx)=|sinx cosx 0| @ a1 fag HIEE & Fx).Fy)=F(x+y). 4
B
[cosx -sinx O
If Fix)=|sinx cOSX 0|, show that F(x).F(y)=F(x+y).
e 05
15, k% o um ¥ foe Frefiad vew o fig x=n/2 W Tad & 4
9 ‘kcosx o x£m/2
f(x)={n—-2X
| 3, afE x=n2
=or which value of k, e following given function is continuous at x=n/2:
[ ~
koSt &2
” X\ =qm- ZX
L 3. L¥x=n3
' 31e@1 /OR

BET xS0 X+ (sif X)X BT 'x’ P TS ATHAT DITSTL|
Differentiate the function xs" X+(S|n x)cos* with respect to 'x'.

16. HHIDAA Sd d’>HJ‘EL 4
Find the integral :

j‘e” e +—3£—)-(—)|dx

312191 /OR
428 (IGF) [5] [ P.T.O.
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fn log (1 + cosx)dx T T 57 B0
0
Evaluate J’n log(1 + cosx)dx .

0

L7 H%w(g*-s)sﬂ?(g_s)ﬁﬁmésaaaamﬂﬁwmaﬁﬁuaﬁ5:?+j+;2,
b=1+25+3k &l 4
Find a unit vector perpendicular to each of the vectors (a+b) and (a-p),
where'a=7+j+k, b=]+2j+3k.

- e e .
i %%'(1,2,_4)aéraﬁa—,ﬁ3ﬂq%@3ﬁx38ﬂ+l9:2 Do x 15 y of &

=16 7 3 8 =5

U TS W o T BT Bt FheR0T 31 S| 4

Find the cartesian equation of the line passing through the point (1, 2, -4) and

: : - + - =15 -29 =5
perpendicular to each of the lines X -8 _ ¥ +19 L and = LY s
3 =16 7 3 8 =5

19. 4kg @IS, 3kg g 3R 2kg TTaeT &1 G T 60 & 2kg T, 4kg TE 31 6kg TG H
769 T 90 &1 6kg @IS , 2kg & 3R 3kg TTaet B gew 7 70 2| egE faftr gR1 e
&I Jed Uil kg ST HSTT| 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 6 kg onion, 2 kg wheat and 3kg
rice is ¥ 70. Find cost of each item per kg by matrix method.

34T /OR
frrfeReaa wdieror Frarr @ 2o St -
Solve the following systeniof equations :
L o ()
—+—+—=4
Xho Ve 52
j-§_+§:1
Xy 7
B8 20
xTy z

20. WQB%.WW@ﬁ@ﬁ%W%GTW%I%gﬂ%ﬁaﬁﬁmfgﬂ'\}ﬁ?ﬁm
ST & ﬁg&ﬁﬁmﬁ%ﬁﬁﬁ%@aﬁuﬁwmﬁwmw
TP 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?
3Ydl /OR
428 (IGF) [6]
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U g 3R TP a7 &b URHTIT &1 AT p &, STaT p v 3R | Fag i o 39 et
&1 UNT i 8, 51d 3t B 43T 3 & AT B SRR &
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 x2=4y UF W1 x=4y-2 I TR &F B &FABcT 3 DIfTC| 5
Find the area bounded by the curve x2=4y and the line x=4y-2.

22, T=TcIRaa srade THIGROT & 107 ST 8T Wiaael & 9 & a1al fafiee & Sd difote:

g 1
(1*X2)_d%+zxy:1_;fx2—; yxoa'%x:]. 5

Find the particular solution satisfying the given conditions for the following

differential equaticn :
d 1
(1+ X2) af} +2Xy = 1—:)(—2; y=0 when x=1

3Ydi /OR

ot TiTa Bt SR Sl g B &R fopstt Y Ty 37 7ita o e of e & AU
&1 afc [ 2009  7ifg B SFRERET 16,000 &Y 3R T 2014 § 20,000 1Y, & 57T PIfTE
{5 |+ 2019 ¥ Tifg B ST FT BNA?
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. e Al gRT 32T Baddz=-50x+20y & FAdH AF F=foiRad @aRet &
3§71 BIfSTe: 5
Determine graphically;the minimum value of the objective function z=-50x+20y
subject to the conStraints
2T S
3x:+y= 8
2% 3yt =i
X, ¥ =

24, UH SREMI &, 599 ver $ S aesl o7 Jaared fovan St 21 29 sREM oA § & a6
S &g i 3eTT-2 SR B 7L A, B 3R € @it g8 &1 Wi A, B 31k C et 3aare
BT BHL: 25%, 35% 3R 40% UA S 1 §ou g1l &1 378 T pIs o 7o 4t oSt qa
Tl & JUT 7T & IIEH BT HA: 5, 4 3R 2 yferd gew @R (Fegoh) & Iwrs
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gesit @Y FreT g & uRenfye fear smar &
L, : U7 § St 569 TN A gRT &=/ T 2
L, : O § & acd B B gRT §9RT 747 &
L, : UA 3 St 69 W9 C gRT <137 T &

?&?%%W L, L, T L, 'R¥GR 3&511 td uRyol 81 9 91 'E' o) ‘Jeg ©RE 8
B AT § IR fohar ST dr 3wRis Yamat & SnUR R S vt & =R
Qfre:

(i) el & PeT e N F U 509 AGasdl IbIell e 2, 1 395 59 A 8- §9R)

ST Bt Wcpen @ 2rfr? 1
(i) F C gRT TRIS §o9 I T DY WTdar a7 &2 1
(iii) SeSl B Pl e H N U go5 ATGesdT Mbiel e & 3K a8 BRIF ot Fa1 2
D! FT MRy & {3 I8 gea 9o B gRT a9 AT &2 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 produiction 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 as
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 da@ve
information, answer theufiollowing questions:
(i) A bulb is drawn.@pP random from the total production, then what is the
probabiiity that{t'is manufactured by the machine A? 1

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

(i) 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
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