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FOUR YEAR HONOURS B.Sc. DEGREE EXAMINATION, JUNE/JULY - 2024
CHOICE BASED CREDIT SYSTEM
SECOND SEMESTER - MAJOR
Part - II : Mathematics
Paper -3 : Differential Equations

(Under CBCS New Regulatwn w.e.f the academic year 2023-24)

Time : 3 Hours Max. Marks : 75

SECTION-A

Answer any Five of the following questions. Each question carries equal marks. -
(5%5=25)

dy . '
1. Solve —d':=sm (x+y)+cos(x+y)

2. Solve (1+xy)ydc+(1—-xy)xdy =0.

y i dv
3. Solve y+ p_x =X pz,p = —
~ ax

" 4. Find the orthogonal trajectories of r=c(1-sin6),c is arbitray constant.

-

dy ;& . dy
- 2v=0 =0,— =0 when x=0.
5. Solve i 3dx+ ) with ¥ o b X

6. Solve (D2 —2D—3)y=5.
7. Find the particular integral of (D? —2D+5)y=¢""sinx
8. Find the general solution of (D* +4D+4)y =3xe >

9.  Find the equivalent differential equation x? &—x— +x—= Z)x 4y=x thh the substitution x =€’

h

10. Find the other independent solution of x*y"-xy'+y=0,y, =x isaone given solution.
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SECTION-B

Answer All questions. Each question carries equal marks. (5%10=50)

11. a) Let Mand N are two functions in x and v whose first order partial derivatives are
continuous. Prove that the sufficient condition for the differential equation

_ oM oN ¢
Mdx + Ndy =0 to be exact is that ===+
& Ox

(OR)

b) Solve (1—x:)%+2zy=.r(l—xz)‘k:/.|_\-|<1.

N . a

12. a) Solve p"+2pycotx=y",p= z_

X
(OR)
b) Solve y= yp +2px,p= %‘
/
2, 2 " d
13. a) Solve (D +a )y:slnax’D=z-

(OR)

2 _ d
b) SOlve(Dz—mz)y=coshmx,D=z_

. d
14. a) Solve (D’ +4D=12)y = (x-1)e**,D =—

(OR)

b) . Solve (D2 '—2D+5)y=ez"sinx,D=%—

15. a) Explain the procedure of method of Variation of Parameters to solve

d*y
a2t +a Lt ay=0(),a2=0.

(OR)

b) Solve x*D*y—xDy-3y=x*logx,D =%
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SECTION-A -

Answer any Five of the following questions. Each question carries equal marks.
(5%5=25)

1. Find the equation of the plane through the points (2,2 1), (9,3,6) and perpendicular to the
plane 2x + 6y + 6z =9. |

2. Find the bisectors of the acute angle between the planes 2x—y—2z+3=0. and
3x—2y+6z+8=0¢ ' :

3, Find the coordinates of the point of intersection of the line x;—l = y;—S = 2_22 plane

3x+4y+5z=>5.

4. Show that the lines x+2y—5z+9=0=3x—y+2z-5 2x+3y—-z—-3=0=4x—-5y+z+3are

coplanar.

Find the centre and radii of the sphere 2x? +2y” 422> - 2x+4y+2z+3=0.

_ x}+y 42z —2x+3y+4z-5=0 Sy+6z+1=0;
6. Prove that the circles Pty —3x—dy+57-6=0 x+2y-Tz=0;

lie on the same sphere.
sphere  that passes through the

7.  Find the -equation of the
and cuts the sphere

circle x?+ y* +z* —2x+3y—4z+6=0,3x—4y+5z-15=0
x4+ p* +2° +2x+4y—6z+11=0 orthogonally.

8. Obtain the angle between two spheres whose radiir, andr, and distance between their centres

isd
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Find the equation of the cone whose vertex is (e, B,7) and base ax* +by* =1,z=0

9.
10. Show that the general equation of the cone which passes through the three axes is
frz+gzx+hxy=0. 2
SECTION-B
Answer any Five questions. Each question carries equal marks. (5%10=50)
11. a), Aplane meets the coordinate axes A,B, C such that the centroid of the triangle ABC is
the pomt (a, b, C) Show that the equatlon of the p]ane is ( + 'Z +—C- =3 ) .
(OR)
b)  Showthat 12x> — 2 — 62> — 2xy+ 7z + 62x = O represents pairs of planes and find the
angles between them. '
; : , - - -1.2z-9
12. a) Find the shortest distance between the lines x2 2= y+715 = 25 9, x;I = yl B z_3 .
\ae 28 Ll o —

- (OR)

 x—4 y+3 z+lx—1 y+1_z+10 . |

that the 1 === , = = d find th

b) Show that the lines ] 2 T2 3 3 intersect an ' d the
coordinates of the point of intersection.

Obtain the equation of the sphere which passes through the three pomts (1,0,0,),

13. a)
(0,1,0),(0,0,1) and has its radius as small as possible.

(OR) .
b) If the tangent plane to the sphere x>+ y* +z* =r* makes intercepts a,b,c on the
1 1
coordinate axes, then show that —7 +-5+—5 =7
a- b ¢ r
14. a) Find the limiting points of the coaxal system defined by the spheres
2 _6y—-6z+6=0.

x2+f2+22+3x—3y+6:0;'x2+y +z
(OR)
to the two spheres of the coaxal system

b) Find the equations
X2 +y* +2° =5+k(2x+y+3z-3) =0 which touch the plane 3x+4y =15.
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15. a) Findthevertexofthecone4x2—y2+222+2xy_3yz+]2x_“y+6z+4_—_o

(OR)
b)  Find the equation of the right circular cone Whose vertex is (1,

x—1_y+2 z+1
3 4 5

-2,-1), axis the line

and semi-vertical angle'60°,
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