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Answer all questions as per instructions given in each.
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1. Answer all the questions : 1x10=10

ang 949 688 98 :
(@) IsOunique?
0 2iee 26s @ ?

(b) If & is the element in the ith row and jth
column of a 3rd order determinant whose
value is 1 and an is the cofactor of &, then
what is the value of a,, (C,y + Coy) *
a,, (Cpp * C,p) + 85 (Cia ¥ Cop) ?

a@ a1 e a8g 46 G910 99 GeSAMIeN ith
i@ 6 jth 2aa VIelE cRIGE @ Gi.i ae Qe-
aqee, 696@ a, (Cyy + C,) + 2y e
C,,) + 843 (e C,,) @ 66 7
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(c)

Intersects the S?a

n
B Bl B
i h Y+C
594 Qgica orthan (a, b, ¢) 7 ik

—

what is P(A) ?

A Geo
D Whar 2 308 G5 o
hat do you mean bﬁ?ﬁ:‘a P(A) sace -

20
CS i.5 EUC + 20
206, 29 i Cs + ... + 200
+ T o
3 C4+2GCE+__ 17 ¢

1Fa IR 696 o
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(h) Wirite the differential equation of the family of
straight lines parallel to the y-axis.
y-2i8 999 AnIG0 €TINS daREas @Ro Zeag

AR 6T |
(i) How many straight lines in space through the
origin are equally inclined to the co-ordinate

axes ?
£Q460 NF 07 699 KINS 6 AN 2BAIRE 9Re
QOIG QRIS 2IGE 6P60IT JoREaS SRIGTIRS 7

(i) Write a function which has both relative and
absolute maximum at the point (1, 2).
(1, 2) 9g0IEa eV VNS 8 997 8] I8 gl

9@ T9R cmel |
Group - B
o - Qaue
(Marks — 60)
(90 @aa )
2. Answer any five questions :
cUETIEE QIEE 990 A8 Qa :
(a) Evaluate:
ARl FgEE @9

3x5=15

1

fim sinx x
x>0 X 1

Mathematics (Set-C) 4
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Contd.

(b) Examine the differentiability of inx2 for all
real values of x.

X8 209 QGQ QYWY g IS In X2 Q 2eeReias!
oI 9 |

(c) Interpret Lagrange’s mean value theorem
geometrically.

RIGEE IUAIN QERQ SYIFTe UMy 9 |

(d) Show that no two normals to a parabola are
parallel,

2912 €0 NG VIICAIRI 9B casdiad geT 2ERn
ARG CARTGES i |

(e) Does there exist a homogeneous function
u(x, y) of degree n such that u(1,-1) =1,
it = T="2 u, (1, =1) = 1 and
u. (1, =1) = -1 ? Give reasons to your
answer.

N QI 98 908 9@ ARSI T899 u(x, y) 28 8
eaae @ u (1, —-1) = 1, Uezkiy —1)-= 2,
Uy (=) =160, (1,-1)=-162 2 g
Q% Q89 6RE |

Mathematics (Set-C) 5 PT.O
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3.

Mathematics (Set-C) 6

(f)

@

Answer any five questions :

If y = e*sinx, then findy, and yn[t}L
y = e"sinx 6264, y @ y_(0) San 90 |

If y = cosec™'x, then find g% and determine
its value at x = —2.

= dy _.
y = COSeCc™ X 626@ fda @9 8 x =269
4216 R F9948 @9 |
3x5=15

cocdad aiEs gge aee 9

(a)

(b)

Math

Find the area of the region bounded by the
curvey= sin®x and the straight lines x=— E !
n
x=— andy=0.
4 y
y =sin’x @@ 8 X =— E.x: z qe*y =0
QOREQEINIRE IRl ZIGR 689% AFUR =]
@ |
Find the differential equation whose general
solution is ax® + by = 1, where a and b are
arbitrary constants.
cad Zees ANEedR ARIE AARIE ax’+ by
- 1, ¢adoiea a 6 b 998 MK TR
yeq eyl 9191 FEa @9 |

Contd.
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(c)

(d)

M

(9)

Mathematics (Set-C) 7
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Integrate :
ARIREe @9 -

dx

x2 + x?
Solve :
anidie @a :
(x +y)dy+(x=Y) dx=0
Integrate
AR@RE @6t ©

I e - dx.
(1+x)

Find the integrating factor of the following
differential equation :

B0 gea 2eee ANGRER AAIERE 969 oda
@e

(14y?) dx+(x - e-*“”_1!f] dy = 0.
Evaluate :
geY Gga8 Q9 ;

f [x"’]dx.

PT.O.




4. Answer any five questions ! Ix5=15
cA6AEd QB gge e T :
(a) Solve the following LPP :
&¢ 9o LPPa Qarie a9 :
- Maximize Z=20x+ 30y
(068 AIF fda @9)
Subjectto (emaa@ @) 3x +5y =15
x,y=0.
(b) Find the equation of a plane parallel to the
plane 2x—y+3z+1=0 and at a distance of
3 units away from it.
2x—y+3z+1=0 aaew0ig 3 Yaa 9ooIea &9
(0 99 9R¢ 4AIBE €TINS YFoRY dRIRQE
2da @9 |
(c) If the equation
x> +y* +2° +2hx+4(h+1)y+6z+10=0
represents a sphere then find the values of
x.
x> +y? +2° +2x+4(h+1)y+6z+10=0
U@ GOIRGE ANIR0E CRARIACA A A GRugRe fda
@a |
Mathemati - 8 Contd.
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(d)

(e)

(f)

(g)

Mathematics (Set-C) 9
607 R/607 E (Arts/Sc.)

If the sum of two unit vectors is a unit vector
then find the magnitude of their difference.
QOE ¥ee NIFD CAINTR IV IGe GaIT 6I6R
9IS gRa FEAIeTRa AUFRIe fda @9 |
ABCD is a parallelogram Using vector
method prove that the line joining A and the
mid-point of BC intersects the diagonal BD
in the ratio 1:2.

ABCD 9@ Q9496@ 0 | @917 080 29998 &9
gaie 99 63 A 89 8 BC @ rudgq 6a19 @gae
Qareal BD @4g 1:2 2gaIees 687 @64 |
Without using the equation of a straight line
find the co-ordinates of the foot of the
perpandlcular drawn from the point (1, 1, 1)
on the line joining the points (1, 4, 6) and
(5, 4, 4).

Jessedia amasd suerie & @a (1, 1, 1)
agq (1, 4, B) @ (5, 4, 4) GgY0q Q9 @A
QaReadl 98 GAG CIeRe YIS G908 @ |
Prove that the following vectors can never
be coplanar for any real value of A :

geiél @@ 69 7E 999 MaISgee A9 cRETAQ
QIEQ Y AR TR 99 QNS ETINAIRES
= I EH

(1+1)l+2]+|§, —?+IL]+IE, A i+]+3k
P.T.O.




(h)

Answer any five questions :

Using the method of elimination find the
symmetrical form of equation of the line
6x+8y+3z=10andx+2y +z=3.

2008 999 29acd Fa 6x + 8y +32=106
X + 2y + Z = 3 QeQEEIgHe amead anfie
Qa6 Gda @ |

3x5=15

£D6RIEE QIEd 999 Wen b ;

(a)

(b)

Mathematics (Set-C) 10
607 R/607 E (Arts/Sc.)

State the fundamental principle of counting
and using it find out the solution of the
following problem :

Five cities A, B, C, D, E are connected with
each other by straight roads. What is the
number of such roads ?

QEF PAAR 6AITT 924 AEYS 9 8 IR MIRQ
QG 07 998 g99 QRIS Q] :

QIEg eaa A, B, C, D, E ggeq 9% aQu aig!
Q2 DELIT SUAIRAT | 99T UDOIGES DG
amey 7

Find the greatest coefficient in the
expansion of (1+x)'°.

(1+x)" @ @*gacass gean Aead fda o |
Contd.

(d)

Show that for each real value of A the
system of equations

(A+3)x+Ay=0
X+ (2A+5)y=0

" has a unique solution.

Qeiel 60 AQ Q60YR QST QY FR QiE AT
QAMPed

(A +3)x+Ay=0
X+ (2A+5)y=0¢a
4@ AR AR B |

0 —tﬂnE

tan E 0
2

If A= , then prove that

det{(I+A)(1—-A)"} = 1.

0 —tanE

A= 2| cu6m, gIa @a 69

tan E 0
2

det{(I+A)(1-A)"} =1

ics -C 1 P.T.O.
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(e) If A and B are square matrices of same
order then show by means of an example
that AB # BA in general.

A G B Qe 9de Q9nCy 26 Q@Eed bl
odiq 82 6a Quieaas AB # BA |

(f) A person draws three cards at random one
after another from a pack of 52 cards. Find
the probability that all these cards are spades.

g6a eaIe 52 9% 69 F0Ig 6! D68 690N
8 oF ©1q S8R | 98 B 97 QI AW
CRINARIA QRIS FEA Q9 |

(g) Find the number of ways in which 5 non-
distinguishable balls can be put into 4 boxes
placed in a row.
calEN uIEca 26 48 QI9ER TaAR A6R e
@ae 50 604 6K6E RTILER QQINTeE SIR
fda @9 |

(h) Two balls are drawn from a bag containing 6
red and 4 yellow balls. Find the probability
that at least one of the balls is yellow.

60 QIf 6 48 9907 A6 604 29I 6015 9ag
QEG 604 FIGR | ¥R 9RG 604 g 2ERnED
ot 2Rl 604 A9IR AR B4a 94 |

Mathematics (Set-C) 12 Contd.
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Group—-C
o — @aus
(Marks —30)
(Mo eaea )

Answer any one question : T
caeGlad caIed g9e aaa 9 !

(@) If (a%) y = e™" '* then (666%) prove that
(gai6 @ 6a)

(1-x7)y, ,~(2n+1)xy, ,— (n?+m?)y_ =0.
(b) Find the minimum distance of a point on the

4 1 iy
curve F+F =1 from the origin.

= 4 1 -
AR @goIg x-i-+y,é =1 GF Q60 &= G996

Qo5 fda K9 |
. 1
Answer any one guestion : ?E
cRETad Q1T OF9 969 @2 ¢
(a) Evaluate:
¢l a‘ﬂfr:lﬂ =
I xt dx
5 1+sinx i
Mathematics (Set-C) 13 P.T.O.
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(b) Solve : £
AT R -
(x+tany) dy = sin 2y dx
8.  Answer any one question : ;

606WEd 61T g9a aaq T ¢ ;
(a) Prove by vector method that in any triangle
ABC,
AT gawien gale eq 6d 6Q6TaT Gae
ABCeg,
8 Ux[ipat). &
SinA _ sinB _ sinC
(b) Find the €quation of the sphere inscribed in
a tetrahedron whose faces are Xx=0y=0,
Z2=0and2x +2y + 7z = 1.
606 69GI6RERG AGPWe x=0,y=0,2z=0a
2X + 2y +z =1 gg@ EECIEREREE Aahye
EEINGS ANead fea eq |
(c) Solve the following LPP :
&4 998 LPP & aamie @R ;

Maximize i Z=20x+10y
(989 a6 fda a)
Subjectto: (enadd) +2y = 40
3x+ y=30
4x + 3y = 60
X, y=0
M. i -C 14 Contd.
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9.  Answer any one question : 7

[ I

6D6@aQ 6UG gga aag Ge -

(a) Solve the following system of equations by
the matrix inversion method -

Age FRIM 98 Qial 7% 998 evaneage
QAR @R

X+ y+ z=4
2X— y+3z=1
3X+2y - z=1
(b) Prove that :
9716 @a 69 :

1 1
B 3G =0, = 1

G 3

1

1
T

W= M=

1
e v
n

na

(c) The probability of a shooter hitting a target

4 )
is 5 Find the minimum number of times he

ics - 15 PTO.
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must fire so that the probability of hitting the
target at least once is greater than 0.999.

6 QLETINRITIRIGE 6RITY MBUICAQ @RS

el :
QaIeiel ¢ | Fea G0 R Qg G95Y 6RECES

G ORIR9Ig 699 6A0TR BTRMES H6Q NAYERR
Faeie @aieysl 0.999 oig By@ 699 |

Mathematics (Set-C) 16

Contd.
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SECTION-B
(As per 2011 to 2013 Syllabi)

! Answeraﬂ questions as per instructions given in each.

gmﬁ* gaee Gelaings) Gea aeaial ang gge Kee 9|
The figures in the right-hand margin indicate marks.

oda aif AIRTER FAR gF6 6DIRIE /
Electronic gadgets are not allowed in the
examination hall. |

QIS FREE REREEEIRT JR6 YeR/E SeaN Zee |
Group - A
@ — aaua
(Marks - 10)
(eo @RQ )

1.  Answer all the questions : 1x10=10
Qne 999 aee 98
(a) Write the value of a if x*+y*—az”~2x+6y -~

4z+1=0 is the equation of a sphere.

X2 +y2— az2—2x +6y —4z+1=0 6334 €QIRER
AIRad EREM a9 AT EmS |

Mathematics (Set-C) 17 P.T.O.
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—_——l
| \

7 g s b ¢ a ; (g) Wiite the number of all possible outcomes on
(b) If : : g =a'la b c |, write thg a simultaneous throw of three dice.
value of o . Vargd TRERIE RY 69107 YRAET JPIRER AYIA 6RED
6T QRIGY DREIN OFF GERs @9 |
a a b e e (h) Write the degree of the differential equation
b c al=ala b clezsn ag q dy
e a.b c-a-b e = x°,
&
R | ZeRe AnIeed 6™ = x*Q Q16 660 6RY |
o) | : (i) Write the equation of the plane parallel to
_ (¢)In how many ways can four persons sit at the zx-plane and passing through the point
g round table ? (2, -4, 0).

2 = ZX-9NeR 4% Qriea eal (2, —4, 0) Igaia!
VRPN R % oiaea 43 606 ANERT ANINAE RS | [ i

geI96a 9daifee ? (i) If f'(x) changes sign from negative to
positive as x crosses ¢, then which of the

(d) Write the value of [e*sec
| X(1 +tanx) dx. following is true ?

[e*secx(1+tanx) dxg R Emet | (i) f(c)is a local maximum.
(e) Write the function which is its own derivativ (ii) f(c) is a local minimum,
6% 000 29909 62099 TRET 6RY | C @ X BGLN @39 Qe f'(x) af aaaeq
(f) Write the unit vector in the direction o URIARER TREE g9, 6069 F69I9 €96 980
i-2j+2k. G ? -

(i) f(c) 9= ama Quan ag | :

i-2 I +2k @ ANVAER 49e TaIee emet | (i) f(c) 9% g5 FYEN QI8 |

18. Contd tics (Set-C 19 PTO.
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Group-B = (d) Using vector method show that the points
o - Saue A(2, 6, 3),B(1,2, 7)and C(3, 10, -1) are
(Marks — 60) collinear.
(90 qaa ) Qals a8 9ala 99 ca A (2, 6, 3),
: B(1,2,7) 8 C(3, 10, —1) S0gee wesauia |
2. Answer any fiv : = :
i =1 (€) Prove that the points (0, 1, 2), (2. 5, 8),
6as@lad Q1B gga aaq o : (5, 6, 6) and (3, 2, 0) form a parallelogram.
(@) Prove that the line through the poin gaisl @a 6a (0, 1, 2), (2, ELB}' 5.6, PJ 2
(3, 4, -5) and (2, =3, 1) is parallel to th (3, 2, 0) Gegee 9@ ainsde 0F 907 @9 |
Plane 4x +2y + 3z + 9= g ()" Find the maximum value of Z = 20x + 30y
gAie Q 6Q (3, 4, 5) 6 (2, -3 1) Sea and corresponding values of x and y subject
l0o3x+5y=15andx, y = 0.
696l dx +2y + 3z 1 9 = o AeR 99 anig
260 | 3x+5y515@x,y30€9€m,2=2{1x+
; S0y @ §6@ A9 1< 6898 X 8 v @ Aie Ada
(b) Find the equation of the sphere with centr @6l | i
at(2,-1,4)and touching the plane 2x —
2z +6=0. y (g) Find the equation of the plane passing
through the intersection of the planes
(2, -1, 4) Bgoieq 608 IR 2X—y—274 6= 2X+3y—4z + 1 =0and3x-y+z-17=0
QAeRY Q4 ©Qa9 caineg AMRGE Fea wa | -and the point (3, 2, 1).
(c) Find a unit vector perpendicular to th ) eri=00x sl =g
vectors f+]' and | . Eﬂ@ﬁﬁ‘@ai} :EE'E‘ el (3, 2, 1) Ygain enesda
ARG Fda Qe |
I+] 6 [-k daega g8 an 6298191 g (h) Find the vector PQ. its magnitude and
@@ tae fda og | direction cosines if P and Q have co-
Mathematics (Set-c) * »q Contd, Mathematics (Set-C) o1 PTO.
607 R/607 E (Arts/Sc.) 607 R/607 E (Ants/Sc.)
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ordinates (2, -1, -1) and (-1, -3, 2)
respectively, : K
P 6 Q Sggae anie aaigen (2, -1, -1) 6
(1, =3, 2) casm DaIe PQ, voI@ ey oo
1A 6RIT Y 98 fda 99 |
3. Answer any five questions :
606193 QIEd gga aem o -

Ix5=15

(a) Factorize :
RYIVREQ 991G 9 -

a b C
b+¢ c+a a+b

a’ b? c?

1 -1
1 -1 1
(b) If A = ':.! 1 U]' B = [1 UJ and
: 1

10
0

=1 1 vt 10

X L

o

1
!

6RER, X & A G4 oq |

J, find the value of x.

-t

ey

Set-C 22
607 R/607 E (Arts/Sc.)

Contd.

(¢) Prove that 2, 6, 10, ... upto n" factor =

(d)

(e)

n!
gelé @2 6@ 2, 6, 10, ... N-6¢ Qe adya

2n)!

I
n!

Prove that :
gala @ €4 :

d
X

TNO
Il
N =
O p o
= T o

b
y
q

p

A bag contains 4 black and 5 white balls
from which 6 balls are drawn at random.
Determine the number of ways in which at
least 3 black balls can be drawn.

A% 47 a1 6aIR 6 5C uQ 6QIR 29 9@ Qg
Flaig 6C €AIR A9R QYR G, 6669 AR
660 gRIOee 29 @96a 3¢ @R AR QEe
FAARULL Fda @Q |

-C 23 P.T.O.
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4.

607 R/607 E (Arts/Sc.)

(f) A man has 6 friends. In how many way
can he invite two or more of them to
dinner party ?
w66l QAR 6 94 97 2188 | canioe F1Rig
9 BI'0Q NG egT g QIR 6Q6E gRIGE
99 6RE6RIRY FReg aaadee 7

(9) Find the probability that all the 6 faces sho
different numbers when & dice are rolled.
6% QY 9199 agsa %29 a8 63 aige
R 89 Q9 60U sovia Yaigol 7da @a |

(h) 4 girls and 4 boys sit in a row. Find th
probability that the 4 girls are together,

4 94 QR 6 4 58 Sine catg MIgER ©ag

918 4 94 UGG ey 989a qaigye) 5=

fda o9 |
Answer any five questions :
6Q6916Q QI8 g9a aas B2 -

(@) Find the extreme value of y=xe* and sta
whether it is maximum or minimum.

y=xe™a 0an qie Ggaa 98 o UNREN @
EeN odiy |

(b) Differentiate (tan x)* with respect to x,
(tanx)*q x 86e 2eare 8¢a oq |

3x5=1

24 Cont

(c) Evaluate:
AR fda @9 :

Jh.n EN '—E'_:
*20 vy cosx

Jdy 2t 2t
(d) Find o if sinx = 1442 lany = -

(e) Ifz=tan"' Xty . prove that

oz 9. -
X—+y—=gin2z
0x yay r

zZ= tan‘*_"z_ﬂf_3 ERER, QRIS o6 6o
X+y

B2 82 .,
X—+y—=3in2z.
ax " dy

ics (Set-C) 25 PTO.




(f) F.ind the slope of the normal to the curve
given by x=3cos 8-cos®d, y=3sin 0-sin®p

at '_—E
6 2

) = 3 NG9 999 are Sgea eidena sgiq

A

Gelg

T3

=3c0s0-c0s0, y=3sin - sin3p
o dy
(@ If 2y=x(1+ E;J prove that Y, is a constant.

2 dy
z:;xﬁ + af} 696R, A @8 g Y, 9% yog
|

5. Answer any five questions :
caelad amé gea aag o -
(a) Evaluate:
e fda o

J‘E dx
» 1+ tanx

(b) Integrate :
RIS a9 -

3x5=15

inx
=g X,
X

Mathematics (Set-C 26

607 R/607 E (Arts/Sc,) o

(c) Integrate :
AR @6

J' s5ec
sec

(d) Solve:
el @l -

(1+ KE]%+EW _COSX.

btanD d0.

“0+4

(e) Form the differential equation whose

general solution is y = at + be".

608 ZIORR ARG G40 K8 QTS MO

aae y = at + be' 268 |

(f) Integrate :

ANPLR AR ;
E“
dx .
.[ e’ + 4
(g) Solve:

AARIIE QR :
O e
dx x*-7x+12

Mathematics (Set-C) 27

607 R/607 E (Arts/Sc.)
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Group-C
o - RUa
(Marks —30)
(Mo qaa )
6. Answer any one question : 7
6J6RIET 6T 9g9 Qs §o %
(@) Find the equation of the sphere passing
through the point (3, -5, 9) whose centre
is the point of intersection of the line
Xx-1_y+1 z-2

_ 2 - 4
with the planex +y +z—8 = 0.

699 69IRGT (3, -5, 9) BeaIFN 8 Qiag ERERET
X—1 _ y+1 z-2
N A
8QElI B X +Y + 2 - 8 = 0 2nena 6806Q oIRIQ
AqIREE G0 a6 |
(b) Solve the following LPP graphically :
Emeiog AINAIER Fange LPPq game o -

Minimize Z=20x + 10x,
(as8g e 6da «9)
subject to: (eaad@)  x, +2x, < 40
3x, + x, =30
ax, + 3:-:2 = 60
X, X,=0
Mathematics (Set-C) 28 Contd.
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(c) If 0 be the measure of the apglﬁf_ be}w;en
the vectors | — 3] + k and i+ ] +Kk, find
the value of sint.

i_3j+k 6 i+]+k QaIeqa Aug 6914
qBeie 0 626m, SiN0Q AIF Bde 93 |

Answer any one question : s
co6dlaa eqIE 94% a8s ¥E !

(a) If A and B are two events such that
P(A) =06, P(B)=0.4andP(AnB) =02,
then find P (A/B®) and P(B/AC).
9e@ avai A 8 Baw P(A) =08, P(B)=0.4
8 P(An B) = 0.2 easq, P(A/ B®) @
P (B/AC) fda @a |

(b) Prove that:
gl @9 64

(2n)!
CD01+G1CE+CECE+ ..+C_,C = (n—1)! (n+1)!

P.T.O.




(¢) Solve by Cramer's ryje -
RINQE BaA ALBiee amuie @9 ;
2X+ y+2z=2
3X+2y+ z=2

—X+ Y+3z=6

Answer any one question : 7-
Q66T 6Q1TY 990 aag B2 -

(@) Ify=gmeos'x o prove that

(T—XE)){H+2—{2H+ xy, —(n24 mz}yn =0.

y = gMeos'x 6260, 9AIQ 9a 6g
(1-x%)y. _~(2n+ DXy, .~ (n*+m?) y, =0,

(b) Prove that the sum of the intercepts on the
coordinate axes of any tangent to the curve

VX + Jy = /a is a constant,

grie easa Vx +Jy = Ja 9% 98 cacdled
699 Aic-og Q909 ca9ragaa Qg 4o
IS TEE |
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Answer any one question :
6QERIEA 6QIT 996 Q9Q T :
(@) Solve:
RIS G9! :
(x2 + y?) dx — 2xydy = 0
(b) Prove that:

gaAIe @a 6 :

1—=%°
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