Seat No. :

14F-105

May-2015
B.Sc., Sem.-I1

Core Course 3 : Mathematics, Paper-103

Time : 3 Hours] [Max. Marks : 70

YA :

1 (a)
(b)
2 (a)
(b)

14F-105

D2 +2D +

D2—5D+63”{

(1) o % Usl sAdUld .
(2) ot % Ussidl Rl AMIA .
(3)  Addl waldd 9.

dy

o PPy =Qy" B3a-l Fd AMAdl, wul P ot Q v x-L [A8ul

[asa sl

v d N ~\
8. EXX —xy =xy? -l G54 gl Hadl.
2420

[asd wslszel y = xf(P) + g(P) -t B3l Il Mol
y = 2Px + tan~! Pl B3 gL qadl.
A0 B3l
() (B+e*)cos2ydy+e*sin2ydr=0
(2) y=2P+3P?
Y
A0 B3l

(1)  xyP3+ 2y?=3x)P2 - 6xyP =0, %4l x # 0
d
) (1+x2)axz+y:tan_1x

A f(—a2) =0 SlA dl Ao 52 3
1

f(D?)
cos 3x

1 . d
Cos ax = f(—az) cos ax, BUlL D = dx

" 4 ALEIU 2l
241

Al 52 e F(x) = e F(x)

1 _1
f(D) f(D + a)
X e4x

153U AUl

B3d Hodl
(1) (D?-4D + 3)y=10e* cos 3x
(2) x*D?-2xD +2y=x3

Y
(1) (2D*+2D3+D?+4D+3)y=0
(2) D*-Dy=x*

1 P.T.O.



3. (a)
(b)
4. (a)
(b)

Ry +2 4+ 2% +4y—22=3,x+y+2z=4ad0Hidl uAIR A A 4x+ 3z =14
AU ldl otesd wdlsel Haal.
2 Ydl
R3 Al ol [M ollest wur doideld elal-ll 2ads i vl ard qadl.
(1) Al 520 5 olasl 2+ y2 + 22 +4x + 2y — 59 = 0 2t 22 + y2 + 22 — 8x
+ 6y — 62 +9=0URU It .
(2) R3HL 22+ y2+22-16=0, 3x + 4y — 2z = 10 adonidl 24 (2, -1, 1)
[Bguiadl w1 adi olesd adlszel dadl.
2 YdlL
(1) ¥Mdd Kx+y—22=92 dds 22 +y2 +22=9 4 sl dl K -l Bud
.
(2)  OUAs x2 + y2 + 22 + 2x — 10y = 23 2 YRvil
{(4K+1,3K-1,-5K+3) K e R} -l ¢ Haal.

disad yellu A5l Hordl 244 Alsa 15 - 3r=rcos 6 -l USIR w8l
2420
AUGLA 521 5 xy + yz + zx = 0 AH15201-L Y A suld . drll 28 dHy 14
(2125181 214l
(1) A% 2 +y2+3722=1, 222 + y2 = 2z Hidl waR Adi 2 Gowilag ellauo
g s Haal.

) gdla wH uglasi (2, g 2 (\/59 gl vz adl yyveud gdla

N

AHl5ReL Hadl dAl ur yauidl elral dodl dowsS eyl
PUET]
(1) (1, =2, 3) Bigdiel R adi 4 {2, - 3, 5+ K) | K € R} &0
AUUSIR G AHL5R01L Hadl.

2) o [Bg A Al audly an ( ,
AL

T T .
3 g) St dl Al RFlasd 2 s1dafla aM

5. &sMl walel vl ¢

(1)
2
3)

4
(&)

(6)
(7

14F-105

[Gusdla wifaaaus 2 Auda-d U d Hiedl ad dvil.

[ase aslsRel (y - xP)? = 4P Gell. . o
Goulolg [ARUGG, z-2AUNL 2 6 214 [AR:slg1aon A5 AHl52eL Avil.

2
Gyl :j—xg—Z%xX+y:0

Yo, (5, %) 2 7 Bl adad wHdlsel dadl.

ASAUSIRS AU AHAAL - o
%l WM B354 Y =c¢, cos x +c, sinx ¢ld dd [Ase udlsaan ol



Seat No. :

14F-105

May-2015
B.Sc., Sem.-I1

Core Course 3 : Mathematics, Paper-103

Time : 3 Hours] [Max. Marks : 70

Instructions : (1) All questions are compulsory.
(2)  All questions carry equal marks.
(3) Symbols are usual.

d
1. (a) Explain the method to solve a differential equation EXX + Py = Qy", where P and Q
d
are functions of x. Also solve Exx —xy = x3y2.

OR
Explain the method to solve a differential equation :
y = xf(P) + g(P)
Also solve y = 2Px + tan! P
(b) Solve the equations :
() (B+e*) cos2ydy+e*sin2ydr=0
(2) y=2P+3P?
OR
Solve the equations :

(1) xyP? + (2y? - 3x%)P? — 6xyP = 0, where x # 0
d
) (1+x2)axz+y:tan_1x

2. (a) Iff(-a2)# 0, then prove that

1 1 d
f(D?) Cos ax = fa?) cos ax, where D =7~
oo COS3x
Also simplify D2+ 2D + 1
OR
P L F(x) =e¥* éF
rove : (D) e®F(x)=e D + a) (x)
e4x
Also simplify D2_SD+6

(b) Obtain the solution :
(1) (D?>-4D + 3)y=10e* cos 3x
(2) x*D?-2xD +2y=x3
OR
(1) (@2D*+2D3+D?+4D+3)y=0
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(b)

(b)

2 D*-Dy=x
Find the equation of the sphere passing through the circle x*> + y?> + z2 + 2x + 4y — 2z =3,
X +y+ 2z =4 and touches the plane 4x + 3z = 14.
OR
Obtain the necessary and sufficient condition for two different spheres in R3 are
orthogonal.
(1)  Prove that spheres x% + y? + 72 + 4x + 2y — 59 = 0 and x% + y? + z2 — 8x + 6y
— 6z + 9 =0 are intersect.
(2) Find the equation of the sphere, passing through circle x> + y> + z2 — 16 = 0,
3x + 4y — 2z = 10 and point (2, -1, 1) in R3,
OR
(1) If the plane Kx + y — 2z = 9 touches the sphere x> + y> + z> = 9, find the
value of K.
(2) Find the intersection of the sphere
x% + y? + z% + 2x — 10y = 23 and the straight line
{4K+1,3K-1,-5K+3) | Ke R}

Obtain the Polar equation of a conic, which curve is represented by the Polar equation
I5-3r=rcos©
OR
Prove that the equation xy + yz + zx = O represents a right cone. Obtain its axis
and semi vertical angle.
(1) Find the equation of cone, having a vertex at origin and passing through the
curve x* + y2 + 3722 = 1, 2x* + y* = 2z.
T
(2) Find the polar equation of the line passing through (2, %j and (\/g, gj Find
the length of perpendicular drawn from the pole upon it.
OR
(1) Find the equation of right cylinder whose axis is {(2, — 3,5 + K) | K e R}
and passes through point (1, -2, 3).

(2)  If the spherical co-ordinates of point A are (2, g, g), find its Cartesian and

cylindrical co-ordinates.

5. Give the answer in short :
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Write a condition for which hyperboloid of two sheets touches the plane.

Solve the differential equation (y — xP)? = 4P.
What is the equation of right circular cone; whose vertex is origin, axis is z-axis
and semi vertical angle is © ?

d?y _d
Solve:d—x§—25xy+y:0

Obtain the equation of circle having centre (5 , gj and radius 7.

Explain Integral Factor
Find a differential equation whose general solution is Y = ¢; cos x + ¢, sin x



