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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core

DIFFERENTIAL EQUATIONS AND ANALYTICAL
GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. x’p? +3xyp+2y* =0 eremm Foeruriger e

(=) (xy—c)(yxz—c)zo
(=) (xy-c)=0



The solution of the equation x*p®+3xyp+2y*=0
1s

@ (y—c)yx*—c)=0 B (xy-c)=0

(c) (yx2—c):0 (d) xy+yx*=0
dp 2 . . . e
ya+p =1 erep e g6 ey
() cz+yz=(x+c)2 (<4) c2+y2—(x+c)=0
@) +x2=0 (FF) x2+y2+02=0

The solution of the equation y;i—p+ p’=1 is
x

(a) 02+yz:(x+c)2 (b) 02+y2—(x+c):0

(¢ c*+x*=0 (d) x*+y*+c*=0

(D2 +5D+4)y= 0 - FIDERTUIC (S, FeTum(H)

(@) m2+bm+4=0 (<4) m?>-5m-4=0

@ m+4=0 (F) mP+m=0
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The auxiliary equation of (D2 +5D+ 4)y =0 is

@ mi+bm+4=0 ® mP-5m-4=0

(¢ m+4=0 (d m*+m=0

(D2+5D+6)y:ex ererp  gwerumiger  C.F. =

(1) clezx + czeSx (<) cleSx +02e3x
@) cle’Zx + c2e’3x (FF) cle’zx +c2esx

C.F. of the equation (D2 +5D + G)y =e" s

(@) ce* +c,e™ (b) ce® +c,e™

(©) e +ce™ (d) e +c,e™

(1,2,8) wppd  (1,1,8) @du  yerelsmar

@emans@h CaTLigem enlowlliLeTartl

3 11

1,3,11 L=, —

(@) ( ) (<) [ 5 2)
2 11 2 2
17_7_ o 19_9_

@ ( 3 2j " ( 3 11)
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The middle point of the line joining the points
(1,2,8) and (1,1, 3) is

3 11

(a) (1’ 3’ 11) (b) [17 57 ?)
2 11 2 2

(C) (17 57 EJ (d) (1’ g’ H)

2x+4y—-6z=1 wombd 3x+6y-5z+4=0 <PHuw

saths@EpsSler_Cu o ater  Camentid

2 GLD.

@) = (@) =
4 %) 5
T
- T T

@ 3 ()

The angle between the planes 2x+4y—6z=1 and
3x+6y—-5z+4=0 1is

T
@ (b)

oy

©) % @ =z
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7.

(2,5,8) whmd (-1,6,3) @Hu  yeralsmar
@aars@n CriCamiger Fwearm(

SGLD.

(<) x—2:y+5:z+8
3 -1 5
X+2 y+5 z+8
3 1 5
x—2 y+5 2z-8

e R R

(FF)  ggIdlebena

Equation of the straight line joining the points
(2,5,8) and (-1, 6, 3) is

x—2 +5 z+8
() =22

3 -1 5
x+2 +5 z+8
(b) =32
3 1 5
x—2 +5 2z-8
© =i
3 -1 5
(d) None
YTH _YTNHh _ETAE L, TGS FLoerLim(p
[ m n
B GHIEGD.
() elLLb (<) CprGsm@h
(@) BeteulLid () SiFureueenwid
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Y70 _ITNH _ETA s the equation of the

l m n
(a) Circle (b)  Straight line
(¢) Ellipse (d) Hyperbola
x_xlzy_ylzz_zl GTGOTD @55”@
l m n

ax+by+cz+d=0 ey Cariigh@ @Qeanr eraflcd
(=) al+bm+cn=0 wombdb ax, +by, +czd#0
(<) al+bm =0 wpmibd ax, +by, +czd #0

(@) al+bm+cn#0 wombdb ax, +by, +cz;,d =0

(F)  al+bm+cn#0 womibd ax, +by, +czd#0

The line X- M -Y7N 274 44 parallel to the
[ m n

plane ax +by+cz+d=0if

(@) al+bm+cn=0 and ax, +by, +cz,d#0

(b) al+bm=0 and ax; +by, +czd#0

(¢ al+bm+cn+#0 and ax, +by, +cz,d=0

(d al+bm+cn#0 and ax; +by, +cz,d #0
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10. 2% +y? +2°+2ux+ 20y +2wz+d =0

Ix+my+nz=p soaTUTHSET ol
GSD&@ .

(S3) @B Ul LS55 (=) @b 2 (HhEnaTenid
(@) 6(h FnlDEn LIS (F) @@ LITeUMETUSMSE

The equation x?+y? +2%+2ux +2vy+2wz+d =0,

lx+my+nz=p represent
(a) acircle (b) acylinder

(c) acone (d) a parabola
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) &iés: y=2px+y°p’
Solve : y=2px +y°p®.
Or
(<) &iés : tdx = (t —2x)dt
tdy = (tx +ty +2x —t)dt .
Solve : tdx = (t —2x)dt .

tdy = (tx +ty +2x —t)dt .
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12.

(=)

s (D4 +2D%n* +n* )y =cosmx.
Solve : (D4 +2D*n® +n* )y =cosmx.
Or

S : (D2 -8D+ 9)y =8sinbx.

Solve : (D2 -8D+ 9)y =8sinbx .

(2,5,-4), (1,4,-3), (4,7,-6) wpmwd
(5,8, -7) @du yerelser @ Qoasrsmss
GSD&GD eTard ST (hs.

Show that the points (2, 5,—4), (1, 4,—3),
(4,7,-6) and (5, 8, —7) are the vertices of a

parallelogram.

Or

A(3,5,-2), B(2,2,0) wpmb C(5,11,-6)
S dlu yarallser @Gy CrisCamiiged ienou|b
ereur HlemLal.

Prove that the points A(S, 5, —2), B(Z, 2, 0)
and C(5,11, —6) are collinear.
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14.

15.

(=)

2x-3y+6z+12=0, 2x-3y+6z2-2=0 eramm
@ @Qearrwinar FeThisERsE Qe Cu 2 6Ter
STE®SHE SHTEHTS.

Find the distance between the parallel
planes

2x—3y+6z+12=0, 2x -3y+6z—-2=0.

Or

x—3_y—2_z—1LD. B
2 5 3 ¥

SaTHH D WD eTaTE ST (Hs.

x-3 _ y-2 z-1

Show that the lines 5 =3 and

are coplanar.

(6, -1, 2) eraorm Lyaraflenws epowibnseyd wHmID
2x—y+2z-2=0 eeap gasmg CsTHLD
Camergdlen gwaTUT L & SHT6s.

Find the equation of the sphere which has its
centre at the point (6, -1, 2) and touches the

plane 2x—y+2z-2=0.

Or
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(@) x>+y*+2°+6x+10y+222 =245

X+ +27 120 -14y-182+141=0 yduw
Camerhiger  gearenpwmern QFTHL  erend
sT_(h&. QgTOIb YeTeaflanwds et 1Al

Show that the spheres

22+ 9y +22 +6x+10y+222 =245
x®+y*+2°-12x-14y—-182+141=0  touch

each other. Find the point of contact.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (=) 81és : %+2x—3y =t
dt
@ _ 3x +2y =e*
dt
Solve : @+2x—3y =t
dt
Q—3x+2y:em )
dt

Or
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d*x

() SMés : +15x+3y =30

2

2x+d32)+10y+4=0
de

2
Solve : d;; +15x+3y =30
2
2x + de”z +10y+4=0.

17. (=) &iss : (D2 +1)y =x%e™ +xcosx
Solve : (D2 +1)y =x%" +xcosx .
Or
(<) Sids : (D2 +5D + G)y =e ™™ +sin4x .

Solve : (D2 +5D + 6)y =e ™ +sindx.

18. (=) al+bm+cn=0; fmn+gnl+hlm=0
flwuepen JHamsstsragarserts Claramm

CriGarhaedr Cani@ss erafld i+§+ﬁ=0
a c

LHmD  Geenr  erestldd \/a—+\/@+m=0

Ted ST (HS.
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19.

Show that the straight lines whose direction
cosines are given by al+bm+cn=0;
fmn+gnl+hlm=0 are perpendicular if

£+§+ﬁ =0 and parallel if
a b ¢
\/a_+,/bg +Jch =0.
Or
(xl, Y1 zl) ) Yerafludledlmbas

ax+by+cz+d=0 eatm seSSHHE 2 6Ter
Qeni@sg Barsmss SraTs.

Find the length of the perpendicular from
the point (x,,%,2) on the plane
ax+by+cz+d=0.

2x—-3y+2z+3=0 GT6hTM ST ed
x-1_ y+2 z-3
2 -5 2

@UILewS CHTL g6 FLOGTUTL L STEs.

erery  Gamiighamer

Find the equations of the image of the line
x-1_ y+2 2z-3
2 -5 2
2x—-3y+2z+3=0.

in the plane

Or
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20.

(<)

(=)

x-3 y—-4 z+2 x=1_ y+7 z+2

-1 2 1 1 3 2
gHu CarhaensE QoL Cu 2 dmer Gmnsu

SNTES®SHS SHTEHs.

Find the shortest distance between the lines

x=3 y—-4 z+2 x-1_ y+7 z+2

-1 2 1 1 3 2

(@, b, c) eremn Heveriyerell eubuins Qedeaiid
@m gearb  Yu  AFsswer A, B, C-a
Qeul_hSpg. Csmerd OABC-ér  enwwigSlerr
Blunliurens 2+2+£=2 TS SM_(H&.
X y z

A plane passes through a fixed point (a, b, c)
and cuts the axes in A, B, C. Show that the
locus of the center of the sphere OABC is

g+£+£:2.
X y z

Or
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(<)

wrpr YU k-m&  Oerewe Csmerd
ewwiilerefl eulluing GFeogid LOHMID &FHSE
Carhasamer A, B, C-&o sbdé@h erafled
w&Carenid ABC-ar ewwws Csri(he sbdl
9(x2 +y% + 22)= 4k* GTehTM Carersdlen
ebWLILIGS e e erear Hlimie|s.

A sphere of constant radius k passes through
the origin and meets the axes in A, B, C.
Prove that the centroid of the triangle ABC
lies on the sphere 9(9c2 + 9%+ 22): 4k*.
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