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(As per 2014 Syllabus)

Answer all questions as per instructions given in each.
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Electronic gadge
examination hall.
aersl mea QENGEEIRe Ta9 euoaia Fea &6e’ |
Yiag - Group—A
' e — aaua
(Marks —1 0)
(eo 9AQ )
1. Answer all the questions : 1x10=10
Qe8 999 Qa9 @
(@) s 0 unique ?
0 zeqy 265 @ ?
jth

s the element in the ith row and

(b) M a; i
minant whose

column of a 3rd order deter
value is 1 and C-.; is the cofactor of a; then

what is the value of a,, (C,y + Cpy) *
a2 (Cyp + sz) s (Cig + Cza) ?

gy Q88 R 9o1% od Geedqiea ith

e a.I]1
2@ 6 jth 999 QaIqle caiIald G Cu a,e Qg-

Cy + C,) *2p (Cpp +

Qqiaq, 6869 a,, (
Q IRy 6960 ?

022) 2 a13 (C‘\S & 623)
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4 9@ A91G28e aee G
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ae0Ig
992 agg) 6LIRC6H P(A) sqg
e ?
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pPendent of itself then
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e
. of Q89 6ae |
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(h) Write the differential equation of the family of
straight lines parallel to the y-axis.
y-2i8 d9e QAAIZQ 6LIRYR! AR @R 2R
AMNRQE 6ME! |

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

axes ?
6QG6Q IR TQ 69R LIRS 6 VINT VAT 990
QAR AT NG 6R6LIT AARCAS 621U ?

() Write a function which has both relative and
absolute maximum at the point (1, 2).
(1, 2) AQOI6Q A0 FIF1A 8 9 T8 AIQ A

QR IRE 6md |
Group - B
¢ - Q@IS
(Marks — 60)
(90 qaa )
2. Answer any five questions : 3x5=15
66RIET AIEE g9Q A9 @2 :
(a) Evaluate:

any 9ga8 *Q :
;

fim sinx \x
x =0 X 3
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(b)

Examine the differentiability of inx2 for all
real values of x.

XQ ALY QYL AHYI GRY AR IN X2 Q LYRRIAT]
ANVl 89 |

Interpret Lagrange’s mean value theorem
geometrically.

RYGE ARAIR G6AAQ S4IHDR QUMY 9q |

Show that no two normals to a parabola are
parallel.

Q9IZ 69 IR AINCIR FB 6ACHIOT QR 2Rqn
AAIRQ 6LRAIRER D | '

(e) Does there exist a homogeneous function
u(x, y) of degree n such that u(1,-1) =1,
WA =1 =2, u, (1, =1) = 1 and
uyy(T, —-1) = =1 ? Give reasons to your
answer.
N QI6 Q94 Y9Q 9@ RIS TRe U (x,y) 28 @
699Q & u (1, —-1) = 1, U =£1—1) =2
uxy(1,—1): 16 uyy(1, 1) =—1 629 ? Q0@
AL Q8 6RG |
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(f) Ify=e*sinx, then find y_andy (0).
y = e*sinx 626®, Y, 6 yn(O) 2do @9 |

(g) Ify=cosec ', then find %Y); and determine
its value at x = —2.

dy .
y = COSEC™ 'X 626R a‘)i( ada @ 8 x = —26Q
92IQ Ry 78 @ |

Answer any five questions : 3x5=15

caedle@ ass 99e Qe @8
(a) Findthe area of the region bounded by the

curve y = sin®x and the straight lines x =— % ,

Tt
x=— andy=0.
4 y

y = sin®x 9§ 8 X = — T x= z ge*y =0
AREAUIAINE QAU ISR IR CAGTW Qda
Qa |

(b) Findthe differential equation whose general
solution is ax? + by = 1, where a and b are

arbitrary constants.

ca6 2Qae AAIRREQ ARIRE AR ax?+by
_ 1, 606068 a 6 b QY VIFA FAARZ
yea Qe oI2 7da @ |

Contd.

(€)

(d)

(e)

(f)

(9)

Integrate :
AV IRRE @A -

dx
T e
X2 + x3

Solve :
aaRIe @ -
(x +y)dy+(x—y)dx = 0
Integrate :
AR QA -

I e 5 dx.
(1+x)
Find the integrating factor of the following

differential equation :

20 gea 2eee ANRAEe AAIRRT QIR 5[]
@A :

(1+y?)dx+(x — e“af‘qy) dy = 0.
Evaluate :
My fQad @ :

f [ledx.

" Mathematics (Set-C) 7 P.T.O.
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Answer any five questions : IXH=15
6Q6RI6T QIBS 999 Qe @ :
(a) Solve the following LPP :

aq gea LPPa aariie «9 :

Maximize Z=20x+ 30y

Mathematics (Set-C) 8

(c08 A9 da @)
Subject to (0@ @) 3x + 5y <15
X,y =0.
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 QAeR0Ig 3 9aa QATIER &Sl
@ 92 999 d7I8Q 6TIRYQ ANCRA ANRQAE]
ada aa |

If the equation

> +y’ +22 +2Ax+4(A+1)y+6z+10=0

represents a sphere then find the values of

A.
x> +y? +2° +2Ax +4(A+1)y+62+10=0

4R 60IRAA ANRNE 6LRUCA A @ IRIGER Gda
@ |

Contd.
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—— e o

(d)

(9)

If the sum of two unit vectors is a unit vector
then find the magnitude of their difference.

206 1ae FIIFQ CANTR IR IAR GIIF 626
TaIE QEGa QEANTRR AYFRIE T @ |

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 4@ Q91809 9 | ¥9Is J80 2gAqd Qa
gaiée 92 69 A 89 8 BC Q fridgg 6916 @929
Qansad BD «dg 1:2 2gAIeea 689 @69 |

Without using the equation of a straight line
find the co-ordinates of the foot of the
perpendicular drawn from the point (1, 1, 1)
on the line joining the points (1, 4, 6) and
(5, 4, 4).

Jencadia aaieed aieel @ @a (1, 1, 1)
@99 (1, 4, 6) 6 (5, 4, 4) 9gQaq 6919 9QAUS!
JREas g0 RAA I9RRR FINIE F9aE @a |

Prove that the following vectors can never
be coplanar for any real value of A :

gaia Ka 69 77 998 QIFges A Q caclad
QT Y AN TR IR AN 6LIRAIRER
QUL

~ s ~ 4 “ A ” - ~
(A+1)i+2j+k, —i+Lj+Kk, Ai+j+3K

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




SRpOCTEEEEREEE 009000 aommaaaaas

(h)

5. 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.
2IAI0é 980 2gAE @ 6x + 8y +3z2=106
X + 2y + Z = 3 9oa6¢IQaQ ANaed NS
QU6Q R¥a A9 |

3x5=15

cQ6@REd aIEd gaa Qe @2

(a)

Mathematics (Set-C) 10

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 ?

IR TANR 6FIRR 24 AERS AA B IRIG NI
@Q B¢ 998 999 AARIIL @R

QIge @9 A, B, C, D, E ae@a d9ee QI Qual
QA Q6T FAUAIRN2E | 99Q QAL A°HYI
6R6Q ?

e

Find the greatest coefficient in the |

expansion of (1+x)'°.
(1+x)'® @ @°galegea qean Aees ada aa |
Contd.

607 R/607 E (Arts/Sc.)

Mathematics (Set-C) 11

~(c) Show that for each real value of A the

system of equations
(A+3)x+Ay=0
X+ (2L +5)y=0

" has a unique solution.

QdlZl 60 AR g6eiR QASQ A JRY Ui AR
AMNRQE

(A+3)x+Ay=0
X+ (2A+5)y=0a
9@ 2Ry 4RI 28 |

0 —tr;mE

0 - , then prove that
tanE 0 :

If A =
det{(I+A)(I1-A)"} =1.

0 —tang

tan 9 0
2

A = 626R, 9AIe @9 69

det{(I+A)(I-A)y"} =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 Qale 99@ Q97159 626 QQIgad QIal
odiq @2 69 aArliages 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.

@68 6mIa 52 a8 9Iq FoIg 6aISIe U6a 63116\
5% a¢ eiq SIdeR | A8 TR 99 ©Iq AWIAIF
622N ARSI FeA KR |

(g) Find the number of ways in which 5 non-
distinguishable balls can be put into 4 boxes
placed in a row.
6IE AIBER 2SI 4T QIFEQ TAARQ F1UER aleiey
QelQl 5% 60¢ 6468 AVILER QeIQIRdIRe QIel

—_

Qe @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 Qit B 40 2002 Qe 694 AR 661G 89

Qa6 604 GRIGRI | N2 9T 6ag FrIQ 2BRAER '

coIE 26ael 604 AQIa ARG Fda Q9 |

Mathematics (Set-C) 12 Contd.

607 R/607 E (Arts/Sc.)

Group-C
¢ - Qaual
(Marks —30)
(<o eaa )

Answer any one questioh : 7=

cA6G163 691G 99 Q8a U !

(@) If (@@) y = e™" ' then (686<) prove that
(ga18 @x 69)

(1—=x2) yn+2—(2n+1)xyn+1-—(n2+m2) y, =0.
(b) Find the minimum distance of a point on the

curve %+l2 =1 from the origin.
X ¥

R @OIQ -:'—2+ 915 =1 Qg QUER S YR YL

Qo0 fela @9 |
4
Answer any one question : 7;
6AETIE3 QIS 999 Qe QU .
(a) Evaluate:
MY BQUE @9 :
I x. dx
o, 1+sinXx :
Mathematics (Set-C) 13 P.T.O.
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(b) Solve:
QARIIS @R :

(x +tany) dy = sin2y dx
8. Answer any one question : 7l

2
6Q6@ead 681G gga aag d -
(a) Prove by vector method that in any triangle

ABC,
QIT gaIRIeR gale ag 69 626919d Qye
ABC g,

a b C

SinA ~ sinB _ sinC
(b) Find the €quation of the sphere inscribed in
a tetrahedron whose faces are X=0,y=0,
Z=0and2x+2y +z=1.
60Q 665162970 Qg98R X =0,y=0,2z=00
2X +2y +2z=1¢ga 6CGI6REF6R 2BRe
SeIN@ AN Fda o |
(c) Solve the following LPP :
@) gea LPPq agiaie Q9 :
Maximize t Z=20x+10y
- (90@ qIe Bea ax)
Subject to : (60ad@) «x +2y <40
33X+ y =30
4x + 3y = 60
X-y=0

Mathematics (Set- C 14 Contd.
607 R/607 E (Arts/Sc.)

. 1
9.  Answer any one question : 7

2

6961613 691G gga aaq a2 -

(a) Solve the following system of equations by

the matrix inversion method :

AIge QR 98 Qial 80 999 AeqANeedaq
QAR QQ :

X+ y+ z=4

2X— y+3z=1
3X+2y - z=1
(b) Prove that :
gaI8l @ 69 :
C1—%Cz+?31-03——...+(~—1)”“‘ %Cn =1 +
1 1 1
‘2" + é" + .+ H
(c) The probability of a shooter hitting a target
is 5 - Find the minimum number of times he
Mathematics (Set-C 15 P.T.O.
607 R/607 E (Arts/Sc.)




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

G668 QLATINAIRINIEA 6QIGNY ARYICAQ QAR

Ay 2
QAAI/S! gl QE0 Q9 64 Olf dRRY 6966

IR ORIRRIQ 629 6UUTR ATRFIER AT NAIEND
QAQIQ ARGl 0.999 01 2N 699 |

Mathematics (Set-C) 16

Contd.
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SECTION-B

(As per 2011 to 2013 Syllabi)

Answer all questions as per instructions given in each.
geeve ggea BAIAIRAS P65 2011 a8 g9 a8 Gel
The figures in the right-hand margin indicate marks.
ofd I AIFREa PR P60 XIRE |
Electronic gadgets are not allowed in the

‘ examination hall.
TSI SRER RERPEFITR G LR Feae E6e |

Group—A
@ — Qaual
(Marks —10)
(eo @RQ )

1.  Answer all the questions : 1x10=10
ang g9 Qe Q2 :
(@) 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 63N 6QINTR

ARG 626M aQ AR e |

Mathematics (Set-C) 17 P.T.O.
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! a b e b ¢ a
(b) If [b ¢ al=0ala b ¢ , Wwrite thg
cC a b cC ab
value of qo.
ab c b ¢ a
b ¢c al=ala b c|egesq a9 ﬂté
c: a\\«h e.o& b
6N |

(c)

(d)

(e)

(f)

Mathe

607 R/607 E (Arts/Sc.) -

In how many ways can four persons sit at #
round table ?

M@ SUINIQIQ 68 AL 6Q 9IRS NG 6a6¢
geIaca @dardee ? - F

Write the value of [e*secx(1 +tan x) dx.

Je*secx(1 +tan x) dx @ gg eag |

Write the function which is its own derivative
6 FIQ UNRRT 62R2AR TRET 6AY |

Write the unit vector in the direction ol
i—2f+2§.

i-2]+2k @ Qa6 Y90 B6IST cag | )

L

tics (Set-C 18

(9)

(h)

()

athematics (Set-C)

Write the number of all possible outcomes on
a simultaneous throw of three dice.

TR60IT Y 6910g IR JQIREM AN 66
69T AAISY TREIT LT AR @ |
Write the degree of the differential equation
dy
e¥ =x2,
dy
29RR AA1Rad e = x*Q QG 6960 6RE |

Write the equation of the plane parallel to

the zx-plane and passing through the point - -

(2, -4, 0).

ZX-AAeR A aAqiea eal (2, —4, 0) QgaIa!
AACRTR ATNRAE RS |

If ' (x) changes sign from negative to
positive as x crosses c, then which of the
following is true ?

(i) f(c) is a local maximum.

(i) f(c) is a local minimum.

C @ X 28QA @8l 98¢ f'(x) 9@ agI9eq
URIARER GG 99, 6069 F6AID eag:i‘ QARG
agy ? '

(i) f(c) v@ Qo gean aig |

(i) f(c) 9@ Q918 ggen AR |

19 P.T.O.
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Answer any five questions :

Group-B

¢ — QQug |
(Marks - 60)

(90 @aaq )

3x5=1

Q66T aIEd gga aeq Qe

(@) Prove that the line through the point

(b)

(3, 4, -5) and (2, =3, 1) is parallel to th
plane4x+2y+32+9=0.

919 @ 6a (3, 4, =5) 6 (2, -3, 1) Sgaiq
698l 4x +2y + 3z + 9 = 0 499 99 QIxg
26T |

Find the equation of the sphere with centre
at(2,-1, 4) and touching the plane 2x — y -
2Z+6 =0,

2,-1, 4) QQOI6R 69 aiq 2X—y—27+6=(
QAeRQ 94 @S saInag ARG T oq |

Find a unit vector perpendicular to the

~

vectors i+j and j_ k.

I+] 6 -k Baieeq 90 AR 622291 6ot
Qe AdIF Gda o |

Contd.

[ —

(d)

()

(9)

(h)

Mathematics Set-C 21
607 R/607 E (Arts/Sc.)

Using vector method show that the points
A(2, 6, 3),B(1,2,7)and C(3, 10, —-1) are
collinear.

Qdlw ARG6R gald @q g A {2, B, 3),
B(1,2,7) 6 C(3, 10, —1) 29969 9esadia |
Prove that the points (0, 1, 2), (2, 5, 8),
(5,6, 6) and (3, 2, 0) form a parallelogram.
gaie @@ ea (0, 1, 2), (2, 5, 8), (5, 6, 6) @
(3, 2, 0) QYRS 9 QAINeEe °g 908 Qa3 |
Find the maximum value of Z = 20x + 30y
and corresponding values of x and y subject

t03x+5y<15andx,y=0.

3x+5y-<..15(3x,y206@69,2=20x+
30y @ 909 A1 99° 698 X B y @ AIe Bia
R |

Find the equation of the plane passing
through the intersection of the planes
2x+3y—-4z +1 =0 and X—-y+z-17=0

-and the point (3, 2, 1).

2x+3y—4z+1:0(33x—3’+7-—17:0

- ANERQ9A 689 92| (3, 2, 1) 3gaIa Qneqsda

ANRAE FEa 9a |

Find the vector PQ, its magnitude and
direction cosines if P and Q have co-

P.T.O.




ordinates (2, -1, -1) and (-1,
respectively.

-3, 2)

P 6 Q aggaa ainis gaiges (2, -1,-1)a

(-1, =3, 2) 626m BaIe PQ, 92ia 6By g

Q912 61 R4l g9 PEA 9 |
Answer any five questions :
66@163 QIES g9 aae 2

3. 3x5=15

(a) Factorize :
QYYREQ gRIY @ :

a b c
b+c c+a a+b
a2 b2 CE
1 —1
1 -1 1
(b) If A = ; B =11 0| and
1 _'1 0 3
T x
1T '9 :
AB:[O _J,fmdthevalueofx.
1 -1
1.=1 1 : I ¢
A‘L -1 OJ'B=1 9 GAB:[O —J
i S 3
6R6R, X Q FIF 24 Q|
Mathematics (Set-C) 22 Contd.

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

)!
n!
galg @@ 64 2, 6, 10, ... n-6¢0 QQIee adis

(2n)!

n!

Prove that :

(d)
gaIsl @R 64 :

a
X

= N O
N X <
o o O

b q
y p
P q r

(e) 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.

A2 45 QR 69IR 8 56 uQI cAIR A9 9@ QUIg|
fRIQ 6T 631N AQR! QAR FAIAN, 6669 AL
6Q6C gRIQCQ 20 *6a 30 @Rl IR QIR
RALIRAIRQ Fa @9 |

Mathematics (Set-C) 23 P.T.0.
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() A man has 6 friends. In how many ways
can he invite two or more of them to 2
dinner party ?

@66 QIBTR 6 R4 9F 2198 | caglee R 9F

@ OI'0Ig NS 9% 64 QYD 6960 gRIN6e
N@ 6G960IRG Brae faaIdse ¢

(9) Find the probabiiity that all the & faces sho
different numbers when 6 dice are rolled.
66 Qg 69159 aginsa Ageel A0e 65 Qiges
0% 82 a3 6ol 69aIa QaIg) oda qa |

(h) 4 girls and 4 boys sit in a row. Find

probability that the 4 girls are together.
4 94 QPR B 4 94 Qe cgE JIPeq 9@

918 4 94 QAR IR Geia AAUYGI 6R6¢

oda ea |1
4. Answer any five questions : 3x5=15
696@l6d QB g9a aae B2 -

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

(b) Differentiate (tan x)* with respect to x.
(tanx)*a x §6e zeere B aq |

Mathematics (Set-C 24 Contd
607 R/607 E (Arts/Sc.)

(c)

(d)

(e)

Evaluate :

AR 949 /9 -
lim e - g7
X0 v cosx

S eci . (o 2t
Find =% if sinx = 1442 fany = —5

If z=tan™’ x3+y3’ prove that
X+y

gx  dz, .
X——+y—=8in2z
OX "0y

2=1an" X 1Y goco g8l 9Q 6@ |
X+y |

0z OF o
X—+y—=5in2z.
OX "oy

Mathematics (Set-C 25 P.T.O.
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(f) F.ind the slope of the normal to the curve
given by x=3cos 0—-cos?p y=3sin0-sin3g

T
at 9 = —
2

6=

SNk

JInl Y6918 ega A% VPEQ 2N S5
ad _

5}
3

b4

=3c0s6-c0s°0, y=3sin9—sin?g

dy
If 2y= —= i
(9) 2y=x(1+ e ) prove that Y, IS a constant.

dy

2y=x(1+-L

azg ( +dx)esee;m, grliel @@ 69 y, 9@ yoa
|

Answer any five questions :
6aeled asd gea aaq oz -
(@) Evaluate:

e S4a @

3x5=15

f dx

y 1+ tanx

(b) Integrate :
AN @Q

In x
—?—d)(_
X

Contd.

(9)

Mathematics (Set-C) 27

Integrate :
AR AR !

[ e g,
sec 0+4

Solve :
AT @9 :

(1+x2)%+2xy:cosx.

X
Form the differential equation whose
general solution is y = at + be'.
6Q2 QR AT Fdd @ QINQ NMIAR
QAR y = at + be' 26¢ |

Integrate :
ARG QR :
4x
=
J. Bx dx ’
e’ +4
Solve:
AARIIF AN :
dy 1

P.T.O.
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Group-C
o - Qaue
(Marks - 30)
(M0 gaa )
6.  Answer any one question : e
6d6Q161T 6QIGT gga Qaa @2 5

(@) Find the equation of the sphere passing
through the point (3, -5, 9) whose centre 7-

is the point of intersection of the line
X=1 y4+1™"z-2
2 15019gsTTib 4
with the plane x +y + z— 8 = 0.
699 69IRGE (3, —5, 9) BgaliA 6 9IRIQ 6R5R5%
=t iyt o 22
- S T
SQ%I B X +Yy + 2 — 8 = 0 AN0RA 68997 SILIQ
ARG e @9 |
(b) Solve the following LPP graphically :
CMSEY AIRIAYCR FgRYe LPPQ anie aq -
Minimize L= 20x, +10x,
(689 A1 Bda @)
subject to : (caad@)

X, +2X, <40
3%, + x, = 30
4x, + 3x, = 60

=

Mathematics (Set-C) 28

607 R/607 E (Arts/Sc.)

Contd.

(c) If 0be the measure 0)‘ the a?nglsi be}wgeg
the vectors i — 3] +k and i+ ]+ k, fin
the value of sin0.

P _3j+k 6 1+]+k Qamqa oug 61
agaIE 0 626R, SiNOQ AR e @2 |

1
H . 7_
Answer any one question : 3

caedlad 6qIG 9gQ QaR QA ¢
(a) If A and B are two events such that
P(A)=0.6, P(B)=0.4andP(ANB) =02,
then find P (A/BC) and P (B/ A°).
oe@ asel A Baw P(A)=06,P (B)= 0.4
s P(AnB) =02 626a, P(A/B%) ¢
P (B/AC) qda Qq |
(b) Prove that:
gelél @x 64 :
(2n)!
COC1+C102+0203+ ek G, L= m

P.T.O.
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(c)

Solve by Cramer’s rule :

QI TAa AIRIQYey AR QR :
2X+ y4+2z=2
3X+2y+ z=2

Answer any one question :
6A6RET 661G 99Q 20 Q2 :

(a) Solve:

X+ y+3z=6
8. Answer any one question : 7-
6I6@IEIA 6Q1G gga aag o 3

(@) Ify = @meos™'x o prove that

N

(1—x2)¥n+2—(2n+1)xyn+1—(n2+m2)y =0,

Y = 6" gocn, gala e cg
(1-—x2)yn+2—(2n+ 1)xyn+1—(n2+m2) y. =0.

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

VX + \/§ =Vaisa constant.

9919 @ 63 Vx + \fy = J/a Q% 90 696d19G
WD WUNIT-29 Qodg 68T AT o
YOS 26e |
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AARIIR [ :

(x* +y?) dx — 2xydy = 0
Prove that :
gals @ 64 :

i1

1 Inx
I dx =
2

1
In—
2.
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