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Code No. : 20572 B Sub. Code : SMMA 21

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core
ANALYTICAL GEOMETRY OF THREE DIMENSIONS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. xX-EHD Henss QaTengerser
(@) (1,0,0) (<) (0,0,0)
@) (0,1,0) /) (0,0,1)

The direction cosines of the x-axis are
@ (1,0,0) (®) (0,0,0)

© (0,1,0) @ (0,0,1)



[, m n eaumes em CriCamigear Hoss

QETenFesHeT 6resfley

m n
n 1

(@) P+m?+n’=1 (<) L
m
@) Im+mn+nl=1 (rF) l+m+n=1

If I, m, n are the direction cosines of a line, then
(@ PFP+m*+n=1 b)) —=—=

) Im+mn+nl=1 d I+m+n=1
SETSSGT FLOGTLIML Iq 6T Lilg

(o) 4 (<) 3

@) 2 ) 1

Degree of a plane equation is

(a) 4 (b) 3
(© 2 d 1

(@, 0,0), (0,5,0), (0,0, c) Aw Lerafaer U flwims
Qeg)d gearsSlem FL6TLIT(H

(S) ax+by+cz=0 (<=4) I A
a b c

@ Z+2:821 ) Ei2iZio
X y z a b c
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The equation of the plane through (a, 0, 0),
(0,5,0) and (0, 0, ¢) is

(a) ax+by+cz=0 (b) A A
a b ¢

(@) g+2+£:1 (d) YLV 2

X y z a b c
y-i&8lem gerum(h
() y=0;2=0 (<) y=0
@) x=0;2=0 (F) x=0; y=0
The equation of the y-axis is
(@ y=0;2z=0 (b) y=0
(¢ x=0;2z=0 d x=0;y=0
XTH _IYTh _EFTA L, e gerum(

l m n
8B GN&EGD

(=) el LLb (<) CrrGsm@p
(@) BereulLib (FF)  SSlureuemarwid

X8 VTN _ZTA i the equation of the

l m n
(a) circle (b) straight line
(¢) ellipse (d) hyperbola
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CamargSlen Foeamm g6 yZ-er GlgLp
(@) 0 (<) 1
@ 2 (FF) 3

In the equation of the sphere, the coefficient of yz
1s

(@ 0 b)) 1
(o 2 (d 3

x*+y*+27=25 ety Gamergdler el ID

(=) 10 (<) 25

(@) 50 (/) B

The diameter of the sphere x*+y* +2* =25 is
(@ 10 (b) 25

(¢ 50 d 5

eelCeum(m Car@ b Fa DL eneur
Yereflgsefled sbdl&E 0.

(=) 1 (=) 2
@) 3 () 4
Every line meets the cone in points.
(a 1 (b) 2
© 3 (d 4
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10.

11.

@M 2 meearuller FHD  ger  WApriumssluyhb

UF Q(HSGLD.
(=) Qeru@sgl (=) Qe
(@) &b (FF)  QeueuCGoumy
The axis of the cylinder is to the
generator of the cylinder.
(a) perpendicular (b) parallel
(¢c) equal (d) different

PART B — (5 x 5 = 25 marks)

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

(@) (10,7,0), (6,6,-1) wpmp (6,9, -4) <pHu
Yeretlaer @\ W3 &0 CrirGamemr
Q,oé;@a;rremg,emg, SIBDEGLD eTard STL(H&.

Show that the points (10, 7, O), (6, 6, —1) and
(6,9,-4) from an isosceles right angled

triangle.

Or

(@) L,my,n  wpmdb L, my,n, eeam  SHenss
Qarenseargamer ol @@ CarhsEnsd
@aL Ll L Caramsans SreanTs.

Find the angle between the lines whose
direction cosines are [, m;, n; and Iy, my, n, .
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12.

13.

(=)

(=)

(v, 91, 21), (@00, 92, 20)  wdpid (x5, 33, 25)
ererm  Ljemaflger eulluing Cgded  FersHlen
Ferum el g(medl.

Derive the equation of the plane passing
through the points (xl, yl,zl), (x2, y2,22)

and (x3, Y3, 23).

Or

(3,1,2) wpmp (3,4, 4) yereflsar U lwim&aLd
Sx+y+4z=0 eem se58MH@ QFmGSSTH6 D
QEebed Fersdlem FeTUT(H SMeHTs.

Find the equation of the plane passing
through the points (3,1,2) and (3, 4, 4) and
perpendicular to the plane 5x+y+4z=0.

P(3,9,-1) TGS Haratludladlmbgl
x_+88 = y—131 = 2_513 6TeTm Cami_igeir

QemiGsg Berd smems.

Find the perpendicular distance from
x+8 y-31 z-13

P(3,9, —1) to the line
-8 1 5

Or
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14.

(=)

(=)

ax+by+cz+d=0=a,x+by+c,z+d, oHHID
AX + byy+coz+dy, =0 =ax +byy+cyz+d,

gfu @@ Carhser @@ sasHd W

Ceuanriqw FlLUBSOETEN IS &HTEHTS.

Find the condition for the lines
ax+by+cz+d=0=a,x+by+cz+d, a,x+
byy+cyz+d, =0=asx+b;y+cz+d; to be

the coplanar.
(6,-1,2) erem ydtefleow  eOWILDTSEELD

2x—y+2z-2=0 eeatn sersns QT (HEF
Qeeed CamersSlen FOGTUTL LS &HTEms.

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

xi+y +22 —4x+2y+22-3=0 e
Carersens 2x—y—22 =16 eerm gerbd GQFTL(H
QaaId erar ST (H.

Show that the plane 2x —y—2z =16 touches
the sphere x* +y* +2% —4x+2y+2z-3=0.
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15.

16.

(=)

yerefl 0, o&msCar@ OZ woHmbd Sy
2 5815Camemd « -gg 2 el w Cpreul L gnlbifler
goarur® x> +y? =z  tan® o erans sM_(s.
Show that the equation of a right circular
cone whose vertex is 0, axis OZ and semi
vertical angle « is x* +y* =z%tan’ o .

Or
L erery  Gamigemer 2 @rerL &dlw
32 72 27
9x® —4y” +162* =0 GTETM FaLbL 96T

QzsTHCET(H SeTSHen FOGTUTL IqETS HTEs.
Find the equation of the tangent planes to
the cone 9x?—-4y*+16z> =0 which contain

the line izlzi.
32 72 27

PART C — (5 X 8 = 40 marks)

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

(1)

I+m+n=0; 2lm+2lm-mn=0 et @
soatUTOEEHRD @  Camligear  das  —
Qarengers@hs@ 2 L LOWIY6T oi6neus@nhds—
L Cuuwrer Caransans e (H Al

If the direction cosines of the two lines
satisfy the equations l+m+n=0;
2lm+2lm-mn=0; then find the angle
between the lines.

Or
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17.

(=)

(=)

R SaTEGITSSET BrenE, epaneaiil L nigeflgn
ew; Gzt a,B,7,0 eap GCaramsas
o (Hheums@GH g erafled

4
cos® o + cos® f+cos® y+cos® & = 3

A line make angles «, f, y, 0 with the four
diagonals of a cube then prove that

4
cos® o + cos® B+ cos® y+cos® & = 3

(-1,8,2) e yeraf auflwrs  GQFeayid,
X+2y+2z=5 wpmib 3x+3y+2z=8 eremm
SATBIGERGE — OFR@GssTargiorer  Serssler
FOGTUML 60L& SHTETs.

Find the equation of the plane which passes
through  the  point (-1, 3,2) and
perpendicular to the two planes
x+2y+2z=5 and 3x+3y+2z=8.

Or

2x—y+4z=T wpmib x+2y-3z+8=0 ererm
seriseer Qoul eugid (1, —2, 3) erep LjaTer]
auluns  Cesbib seTsHlen  FOGTLTL Iq nens
SHTETS.

Find the equation of the plane through the
point (1, -2, 3) and the intersection of the
planes 2x—y+4z=7 and x+2y—-3z+8=0.
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18.

(=)

(=)

x+1 y+10 z-1 x+3 y+1 z-4
-3 8 2 -4 7 1

ety GCarhsdr @Cr setsdld jenwwb erer
flmes. Cogib e el (Hib Lemeaflanwubd

Smeu  CQFdQIb  FeTsHem  FOETLITL Iq @H&TL{LD

&IOS

x+1 y+10 =z-1
-3 8 2

Prove that the lines and

x+3 y+1 2z-4
47
their point of intersection and the plane
through them.

are coplanar. Find also

Or
x-3 y—-4 z+2 BhmiD
121 e
x1—1:y;7:2—;2 ) Camhsems s
@eLulL  grrb WHmILD FLOGTUML L
seT(h g .

Find the shortest distance and equation of

the shortest distance between the lines

x—3=y—4:z+2 and x—1:y+7:2+2.
-1 2 1 1 3 2
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19.

20.

(=)

(=)

wroT Yy k-5 CsrearL Carerd ewwliydref
auflurss QFwaib wHmb &&s Car@hsamer A,
B, C-& spdsen eaied wsCsmamd ABC,
9(x2 +y% + 22): 4k* GTeiTM Camergdlen
eLWLGSH WD Sjewub erar Hlmes.

A sphere of constant radius % passes through

the origin and meets the axes in A, B, C.
Prove that the centroid of the triangle ABC

lies on the sphere Q(x2 +y% + 22)= 4k*.

Or
x?+y?+2°—2x-4y=0, x+2y+32=8 et
ol Lgdlen euflursed 4x+3y =25 erem
sarsems  Csrhib  Cametgdler gFwerumanl
SIS
Find the equation of the sphere which passes
through the circle x®>+y®>+2*-2x—-4y=0,
x+2y+3z=8 and touches the plane
4x+3y=25.

(@,0,0), (0,a,0), (0,0,a) <du yerafsdr
auflwns Qaeoaid eul L 2 g6l cuanerGCar s
Qamearr CFeueul L o (meneaTudlenr F6TLIT L&
STEHTS.

Find the equation of the right circular
cylinder described on the circle through the
points (a, 0, O), (O, a, 0), (O, 0, a) as a
guiding curve.

Or
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(<)

lx+my+nz=0 GT6HT D SETLD
ax® +by® +cz® +2fyz+2gzx +2hxy =0  erenm
[DESIY Sn.benLl (quadric cone)
Qarheushsrer Hlubsameranul ser(H 9.

Find the condition for the plane
Ix+my+nz=0 to touch the quadric cone

ax® +by* +cz® + 2fyz + 2gzx + 2hxy =0.
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