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BB VECH, DEGREE EXAMINATION - DECEMBEII 26068
2007 Bateh - First Semester
VO7TMALGT MATHEMATICOS -
Time: Three Hours Masnnuen Varke: (G0
Answer ALL Questions

PART A (20 x 2 = 40 Marks)

[3 1’
{. Theeigen values ol the matris [0 2 0

IE
00 3]

=

a) (3.1.4) by {3.2.5) ¢y (3.0 dy (3.

20 The sumand product ot the cigen vidones ol 4

apd.23 by 8. 12 Q0L 1 disd

3. Nature of the quadratic form 2 x 7+ 3y 7 40Ny s

a) positive definiie b1 positive semd deliotic
¢) negatve definiwe dy negative semi definite

4100 syuare marix A saiistios AAT - ATA - Then A s called

a)y erthogonal matrix Iy colume mateiy
C) synimelric malix d) triangular matrix.
- : ooyl w2 23 ‘ .
5. The point where the hine - ST meets the plane « -y -+ 72 1503
e .‘ -

1) (3.5.7) b)Y (5.3.7)  )(3.7.5) d) (5,7.3)

6. the angle subtended at the origin by points P (2,3-0) and Q(3. 4.5)1s

(182 ) 9y'2
'd) == cos ]i ON e h) (- CUH“W('.'T\'., - ]
R [ 35 )
(3042 (182
¢) & =cos SN , ) ():5;],'=l "'(g\:'”
' 47 L 30
7. The tangent plane at (1,2,0) to the sphere 3(x “Hy T Ty R X 12v 4 10z - 47 ~01s
a) 7x 12y + 8z 310 D)y 12x + 7y + 87 -0
) 7x 1 8z =10 Y 12x 1+ 13y = 31,
8. The cquation to the sphere, having the points (<45 (DL ¢4 1 7) as ends of & diameter
i3 o .
WXy 0 by x7 iz Oy i B d
CYNTEyT Lt B 3y Ayt 3 kDD
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o

0 The radius of curvature for a cirele . _\."' s
1 ) I
ayr hy - ey dy .
- o
10, Curvature of a straight line y - mx 4 ¢ s
a) byl ¢lm dyc
11, The envelope of the Gamily of straight Tines v - mx s
"
a) _\-':" = dax M X day ¢y X voa dy sy
12, Locus ol the centre of curvature 1s
a) involute by evoluie ¢yenvelope  d) radius ol curvatore,
W e ! Clx, ¥
i3 s uv, y= " then ARE -
v Hit, V)
2 2 2y - 2p
a) - 1) - ¢} ! ) t
v | 1 it
. 2 2 ) , o=
14 157 xy o+ xy, ko al, y o 2atthen -
dt
3 13 N NI
a) 10a” ¢ rioat by 10a7t +/at
c) 1oa' th 4 10a' ¢ d) Talt + lda'
15. The stationery point of the [unction NUNIECUES ONR BT
a) (3. 0) by (0. 3) cyii.3) dy{2.3)
o : ; G(.x‘. v}
16, 11 5= ¢ seef), ye= ¢ tand) then - o < 18
alr,0)
a) 1 b) 0 c) 2 dy- 1
i7. The solution of (1) 2D l)y et IS
x ¥ } -x v 1 '
a) ¢ (AxA b’)+—4 e b e (A.\' + B4 Lc
. o v I
o) et (Ax+ B e dy e (v B) e
4 4
18. The Particular infegral (1)3 4 l)}‘ =sin 2y
§in 2x cos2x sin 2x COS 2
) —— — — Q) dy —-—
-3 3 4 4
19, The solution of (.\'D Ty 1))_}/‘ =0 s
A AcTHB by A logx + B cyAcCt d) Alog x*+B.

2001 dx 4y =10, & px =0, thenxis
et dt

| ayAe Bt

byActs Be’

OAetd B A B!
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PARY S (3w 1260 Viarks)

20 (ay (i) Prove that the cipen values ofareal symmetvic matris e real
C ks

(i) Verity Cavley Hamilton theorem for the maeis 4 - el

-

heoee find 47, (8 marks)

a (OR)

‘¥

21, (by Reduee the quadratic Tormy 8x7 1 7l 43y 12x v, &i,v 1 by v o the
canonical torm through an orthogonal transformation. Atso lind the rank.

index, signatwre and nutuee of the quadratic forin,

22 () Gy Find the foot of the perpendicular drawn from the poiat (1, 00 <33 to the

] . 7

line ;-u LA (4 miarks )

(i) Find the cquation of the sphere that passes through the circle

Vot a2k 3y 20, 2y -y ds b0 and cuts
orthogonally the sphere w7 7 v 27 vy 200 (8 marks )
(OR)

22 by (1) Mnd the cquation of The plane which passes through the peint {1.2.-1)
| } | g f
SR S EEE oA 4

. . RS
and contains the hine s T Ty (4 marks )
£ 3 -

(i1) Find the fength and equation of the shortest distance be ween the lines

x-6 y-7 =z-4 X p+9 z-=2 :
L g = — and o= (8 marks )
3 ~1 i -3 2 4

)

23 (a) (1) Find the equation of circle of curvature at the point [ o ) ol the curve
| e
N NEN Va (7 marks)
(i) Iind the evolute of the parabola x° = day {5 marks)
(OR)
23, () (1) Find the envelope of the ellipse -+ ) ;= Lowhere the parameters a
a b

and b arc connected by the relation a7 + 57 = ¢, ¢ being a constant .
(7 marks)
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(i) Find the radins of curvature of the curve # - (b v eosiy gt the potnt
A -
- ) (35 marks)
24, () () Given the translormations wss ¢ cos poand veel sy and that 7 isa
function of wand v and also of x and . prove that
oroey N I
TR RS O A A N |
(i v e v

(7 marks)
(i) Discuss the maxin and minima ol the lunction
Jlxoyyoox JEA A 9p7 4250 (5 marks)

(OR)

24.(b)(i) Find the Taylor’s series expansion of the [unciion
Flx vy = et logh ) upto the third degree terms,

{5 marks)

(ii) Find the volume of the Targest reclangular parallelopiped thai can be
L oox oyt oz
mseribed iy the ellipsoid -5+ 75+ = | {7 marks)

ki ol

a h o

25 (1) (1) Solve the simuttancous differential cquations:
AT ) cly
SR 2y =sin2and Y oax e cos 2 (6 marks )
ot dl
2
.. d7y  ldy Pllogxy
(i} Solve - 1} PR A e F {0 marks)
dv’ Xy x°
(OR)

. . " . o} N . . . \
25.(b) (1) Solve the cquation :ji + y = see” x using the method of variation of

3

A%
parameters.
(8 marks)

(i) Solve (D' -2D+2)p=c¢"cosx {4 marks)

ok Rk kK
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