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B.Sc. DEGREE EXAMINATION, APRIL 2022,
Part IIT — Mathematics — vMajor

ANALYTICAL GEOMETRY (3D) AND INTEGRAL :
CALCULUS

Time : Three. hours Maximum : 75 marks

PART A — (10 x 2 = 20)
Answer ALL the questions.
1. 2x-y+2=6 HmILDd x%y+2z=7 6TEIM
BOTRISE5EE @eL Ll L Carentid srams.

Find the angle between the planes 2x—y+z=6
and x+y+2z="17.

2. embanar Q@ Carda@ssdaiwleorar B&8n . b
STEID GESHTSMS T(PS. .
Write the formula for the shortest distance
between two skew lines.

3. 2" +2y" 4222 92x+2y-42-5=0 eTeIm
Gamang e epowils Lyerefenwiuyb D TSESILYLD SHTEHTS.
Find the centre and radius of the sphere
2x? +2y% + 222 —2x+2y—42z-5=0.

|

 Evaluate

X4y 42" +8x-6y+42=0 aemp  Gamargdlen
@wwiiydraiuie Asr( Car' @ STENEE &M ems,

Obtain the equation of the tangent plane at the
origin to the sphere x*+y* + 22+ 8x -6y +42=0 .

T/(x)dx:}f (a—-x)dx erené s (s.
0o 0 ‘ .

Show that jf(x)dx;jf(a-x)dx.
0 -0

jsin7 xdsx -én LAY TS

0

Evaluate [sin” xdx.

© o

2

(x* + y*)dy dx -én I sreis.

—_—— o

Evaluate Ij(x +y2)dydx.
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fe“y*’dz dy dx -6 g1 srEwTs.
0

jlj‘ r+y+zdzdydx .
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11.

Define beta function.

Prove that ' (é—) =«/77.

PART B — (5 x 5 = 25)

Ares YRre Erusmoa aw

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

(=) (1,1,0), (1,2, 1) womd (-2, 2, -1) yereflger
auiflé Gaagub gergdlen swenun® snans.
Find the equation of the plane passing
through (1, 1, 0), (1, 2, 1) and (-2, 2, —1).

(=) (-1,

x+3 y+2 2z-2

7,

Or
2)

2

3

-2

GTeEnm

Lyeirarf] oHmiD

aenp CrrCam_iyer 5g)

Dien b gargHlen swenn(h) sres.

"Find the equation of the plane containing the

point (-1, 7,
x+3 y+2 =z-2
2 3 -2

3

2)

and. the ‘line'

S.No. 5609 T

L

13.
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(1)

x* v y* o4z —2x Ay + 2z o
Conangeng Qeam®d etensd sm Hio,. imem G

yeteflenwiujb srers.

L&Y

Show that the plane 2x-2y+z+12=¢C

touches the sphere
x?+y?+2°-2x-4y+22-3=0. Also fin

the point of contact.

Or
x’+y°+22+6y+22+8=0 HmID
2+ y 428 +6x+8y+42+20=0 eTen

Caremuger @emé Gareny Qerigssrs Ceul (Hib
eTeus; &T_()&. ‘

Show that the sphere
¥ +y*+2°+6y+22+8=0 and

x*+y*+2° +6x+8y+42+20=0 intersects
each other orthogonally.

I—x— dx = 7 erem BlemL9.

5 1+sinx
Prove that f——x dx=r.
5 1+sinx
Or
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(<) wuy srams je"‘ sin® xdx.
Evaluate Ie”‘ sin®xdx.

14. .' (1) x20,y20 LHMILD
J.J‘ (x2 + yz) dx dy srams.

x+y<l1l

Evaluate ”(x2 + y2) dxdy over the reigion
for which x>0, y>0 and x+y<1.

Or

o

o ¥
(<) Qsreansuil (B euflengepws wrm ij——dydx - 6o
0x y ‘

L sreirs.
WO g

e Y
Evaluate '”—y dydx by changing the order
0x

of integration.

15. (@) Sise IsinlOOdO.
0
. %

Solve Jsinm 0do.
0

Or

A
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16.

17.

18.

1
(<) Siés Ix%(l—x)% dx.
; ' .

- 1 .
-Evaluate Ix% (- x)% dx.

0
SECTION C — (3 x 10 = 30)

Answer any THREE questions.

3x+4y—5z+1=(‘),5x+1'2y—v13z=0 ‘ GTENID
SEMEISEHES @enL L
B mewdeul g ufler sLELITE HTETS.

GniCameamt

Tind the bisector of the acute ahg’le between the
planes 3x+4y-5z+1=0 and bx+12y-13z2=0.

2x—2y+3z-12=0=2x+2y+2 LOMHMID
2x—2z=0=5x—-2y+9 GTEID Can(sEn&d
Qe Qe BESm gy sTETE. :

Find : the shortest distance between' the lines
2x-2y+32-12=0=2x+2y+z . and
2x—2z=0=56x-2y+9. o

I,,= J.sin"' xcos" xdx;n,meZ* -an  G@pUY
Gurru'JuurrLGm_@@ma, ’

.Derive "the = reduction formula for
Iy, = _[sin'” xcos" xdx; n,meZ .
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Evaluate f —===== duxdy by changing the order
0 :, \'-"2 +y°

of Integration.

1 .
20.  snor sTnder @ Ix'” (1 - %7 )1'0 dv-g cr@gwa.
0

> .

1 v
5 3\, ‘ ;
WwAID j.\ (1-.\ ) dx -ér wdiiy sras.
0

v
10 .
Express j.\"" (1—.\‘.") dx interms of Gamma
N
t 10
function and evaluate j.\‘“(l -;\‘3) dx.
4 .
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