Seat No. :

AB-114

April-2019
B.Sc., Sem.-11

CC-103 : Mathematics
(Diff. Eq". And Co-ordinate Geometry)

Time : 2:30 Hours] [Max. Marks : 70
JAAL: (1) 2L UsUAHL S8 AR Ul ©.
(2)  wHell suygHl 2is ¥-d wst/lel-usHl 3Rl sald .
1. (A) (1) oidld [sa aslsael @vil 21 d-l G5axdl ld Axndl.
2) sz Gl
(i) (siny—-cosx)dx+(xcosy+siny)dy=0
(i1) d—y—)cy=)c3y2
dx
UL
() arix [Asa wllse Giaadl fd wnandl da wdlswl p2 - 6px + 3y =0
Al G54 Haal.
() sz Gl
(i) p~G+2y)p+y@x+y)=0
2
y l+p
1) x+ty=|—
I-p
(B) &5l walel Ul : (A1d d Ar) 4
1
dy)' |2 _d’y \
(1) [asa uHlszel 1+(—j =—2 «l s& quil.
dx dx?
2)  Geanliguiall v adl dxis vl [asa wdlsel Haal.
(3)  uaM sel-l Axuluely [sa alswld Gelewl 2l
4)  saleqd [asa aHlselL duil.
(5)  [asa wdlse M(x, y) dx + N(x, y) dy = 0 q2u2d glal |-l 2uads i
udltd 2d duil.
6) [asa AW (y—xp)(p+ 1) =p -l AHI4 B34 Quil.
AB-114 1 P.T.O.



2. M

(B)

AB-114

)

(1)

2)

coSax

. 1 .
; ol f(— a?) # 0. ———cos 3x

AUGLA 52 12 cos ax =
£(D?) f(—a?) D% +4

ALEIU L.

AHls20L Gl

(i) (D*-6D?>+11D*-6D)y=0
(i) (D*+3D-10)y=¢e*

Y|

1 ° N\ N\
XV=e——V ;% f(D+ 021 Va4
fD) ¢ VT FDra DT ¥

AU 521 :
4 [a8u ©.
AHls2el G3al

(i) (D+1)2y=x%"

(i) (PD?-2xD+2)y=x3

g54l walet Ul (A d AR)

(1)

)

3)

4

)

(6)

. L1
AG3IUW UYL - —— X7,
&3 D1

[asa a3ls201 (D2- 5D + 6)y =0 -l ALHIA G3ed Hudl.

er
D-2

ALEIU Ul :

sin ax 4, Yot Avil.
D*+a’

%Al A G5y =, e + ¢, e eld, dq [asa udls2el Hadl.

[asa aHls2eL f(D)y = F(X) - [alre isd daadi ¥t dvuil.

2



3. (A) (1) AMddlx+my+nz=p,p=02Uadsx? +y2 +2z2=2a2 4 w3 d He-l Ad
dal uglBigrl i Haal. 7

N

(2)  Abid A 3 onasi a2 +y2 + 22 +4x + 4y +4z—13 =0 24
x2+y2+ 22— 20x — 36y — 14z + 73 = 0 UuR el sl 9. dal uslleg
(2/5,2,-1/5) . 7

LTl

(1) R3 Al ol [Ma olast de2dgl elal-dl 2hagds 24 udld gard ol
oldladl % dUasl x2 +y2 + 22— 2x + 4y + 3 =0 2

X2+y? + 72 +4x+ 6y +2z+5=0dod9) olasl .

(2) UMAA 2x —y + 2z =5 - AHIdR, A5 2+ y2 + 22 —4x + 2y — 4 =0 -l
yglddl dal uelleigil Haal.

(B) &54i walet Ul : (A1 d AvL) 3
(1) A58 22 +2y2 + 322 4x + 5y + 62 =0 AL {1 olas - sald ?
(2)  oudsl uAd w50l duil.

“\ X

(3) 1, ¥, PRl A3y C) 2 C,) Sraaonl o dldsl uR vierdl el d
Hiedl aRd 59 92

(4)  Guaady dus wHLseL Avil.

(5)  wsurs vilaaauyd s AHlseL @il

4. (A) (1) valdd AqAsdui aisaq, gl wslsw P14 e cos 0 udl. 7
T

(2) R3 Hi Big A L oudla A (2, 7/4, 1/6) eld, dl d-dl sidofly M 24
AousiFd WM Haal. 7
LT

(1) R3 i (o, B, 7) Brgiell vz adl 24 otes x2 + y2 + 22 = a2 4 aldl
A% el ulauall gigd ullsa daal.

(2)  Z-vEd dHIdR AFSUAL AGUSIRAL 2UHRAS X2 + yE + Z2 = §,
X+2y+2z="6 8l dl d sz wdlsel dadl.
AB-114 3 P.T.O.



(B) &5l walel Ul : (A1H d ABL)

AB-114

(1
2
3)
4
)

AP

R24i (1, -43) sidofla ianon Bigl gdlu wim el
golly Als0Lrsin 0 =12 — 3r 54l 4% eld ¢ ?

il cos(0 — m/4) = 24/2, sidoflu sl Hadl,
LU AL UM

Z-28 AHIAR 2 (o, B, y) [BigHizdl YAa1R Adi A8l - r-Brsdiaio
AHAUSIR, A58 Quil.




Seat No. :

AB-114

April-2019
B.Sc., Sem.-II

CC-103 : Mathematics
(Diff. Eq™. And Co-ordinate Geometry)

Time : 2:30 Hours] [Max. Marks : 70

Instructions : (1) There are four questions.
(2) Figure to the right indicate full marks of the question/ sub-question.

1. (A) (1) Write the Bernoulli’s differential equation and explain the method of its
solution.

(2)  Solve the equations :
(i) (siny—cosx)dx+(xcosy+siny)dy=0

(i1) dy _ xy = x3y?
dx

OR

(1) Explain the method to solve the Lagrange’s differential equation. Also solve
p? —6px+3y =0.
(2) Solve the equations:

i) p~@+2y)p+ty(x+y)=0

1+ 2
(i) x+y= (—pj
1-p

(B) Give the answer in short: (Any four) 4

1
dyY 2 d?
(1)  Write the order of the differential equation: | 1+ (—yj _&y
dx dx?
(2) Find the differential equation of all lines passing through origin.
(3) Give an example of the homogeneous differential equation of first order.
(4)  Write the Clairaut’s differential equation.

(5) State the necessary and sufficient condition for the differential equation
M (x, y) dx + N (x, y) dy = 0 to be exact.

(6) Write a general solution of a differential equation (y — xp) (p+ 1) =p.
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Prove that : cos ax = ; where f(—a?) #0. Also simplify

D?)

cos 3x.

D% +4

Solve the equations :

(i) (D*-6D?*+11D%-6D)y=0
(i) (D*+3D-10)y=¢e*

OR

1
£(D) eV = e“m\/ ; Where f(D + a) # 0 and V is

Prove that :
function of variable x.
Solve the equations :

(i) (D+1)2y=x%"

(i) *D?-2xD+2)y=x3

Give the answer in short : (Any four)

(1

)

€)

4

)
(6)

o )
Simplify : ﬁx .

Obtain the solution of differential equation (D2 — 5D + 6) y = 0.

e2x
D-2

Simplify :

Write the formula for sin ax.

D’ + a2

Find a differential equation whose general solutionisy = ¢, e +c, ebx,

Write the formula to obtain particular integral of a differential equation

f(D)y = F(X).



3. (A) (1) Find the condition that the plane lx + my + nz = p, p # 0 touches the sphere

x? +y? +2z2 = a2 Also obtain the co-ordinates of the plane of contact. 7
(2) Prove that the spheres x2 + y? + z2 + 4x + 4y + 4z —13 = 0 and
x% +y? + 72— 20x— 36y — 14z + 73 = 0 touch each other externally.
Also the point of contact is (2/5, 2, — 1/5). 7
OR

(1) Obtain the necessary and sufficient condition for two spheres in R3

areorthogonal. Prove that the spheres x>+ y? + z>— 2x + 4y + 3 = 0 and
x>+ y? + 72+ 4x + 6y+2z + 5 = 0 are orthogonal spheres.
(2) Find the equations of tangent planes to the sphere.
x2+y?+z%— 4x + 2y — 4 = 0 parallel to the plane 2x —y + 2z =5.
(B) Give the answer in short: (Any three) 3

(1)  Why the equation x? + 2y? + 3z2— 4x + 5y + 6z = 0 does not generate a
sphere ?

(2)  Write a parametric equations of sphere.

(3) Ifr, and r, are radii of two spheres with centres C; and C, respectively then

under which condition two spheres intersect internally ?
(4) Write a general equation of ellipsoid.

(5) Write a general equation of hyperboloid of one sheet.

4.  (A) (1) Inusual notation obtain the polar equation of a conic1 =1+ecosH. 7
r

(2) If the Spherical co-ordinates of point A are (2, m/4, n/6) in R3, find its

Cartesian and cylindrical co-ordinates. 7
OR

(1) Obtain the equation of an enveloping cone, having generator line touching
sphere x? + y? + z2= a? and passing through a point (a, f, ) in R3.
(2) Find the equation of the cylinder whose generator line parallel to Z-axis and

the guiding curve is x2 + y2 +z2 =8, x + 2y + 2z = 6.

AB-114 7 P.T.O.



(B) Give the answer in short: (Any three)
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4
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Find out the polar co-ordinates of the point having cartesian co-ordinates
(1,-4/3) in RZ.

Which curve is represented by the polar equation r sin 6 =12 — 3r.

Find Cartesian equation of a line r cos (0—m/4) = 2\/5.

Define : A right circular cone.

Write an equation of a right circular cylinder having axis parallel to Z-axis

and passing through point (a., 3, y) and radius is r.




