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Instroctions:

«  Answer on[y five (05) questlons, selectmg at least two(02) questmns from each section A& B
* Number of pages in the paper — 05,

*  Bold letters Tepresent the vectors.

‘s All symbols are in standard notation.

SECTION A

1. (a) Prove that the roots of the equation |A /U | 0 are —1 and 6,where I 1s the

: o 12
2x2umtmatr1xand A=|
15 4
Taking 4 ,=—1 and 4 ,=6,if AX, =1 X, and 4X, =1,X,

- [ - I2 |
prove that X, -—:t[ 1i| and X, = ;-[5} ,where 7,7 are parameters.
41 21 . . :
Prove that ) and s dare linearly independent.

1 2] . [-10 ‘
IfU:[l S:IandD=|:O 6] ,then show that 4 = UDU !

n

Hence find 4". Hint: You may use | = Wherene Z*.
o 0 b 0 b ;
o Marks 150
(b+c) a bel |
(b} Fmd all the factors of (c+a)* B* ac|by using row and column operations.
(a+b) &% ab
‘Marks 50
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2, (a) Prove that the normal line to the parabola y* = 4ax at the pomt (at? 2at) is
| y+tx=2at+ at 5
~ Prove that gen’arally three normal lines can be drawn from a point P to the parabqla .
yi= 4a}c . If two of those normal lines are t;erhendicular to each other, then pféve
that the point P lies on the parabola 3 = a(x~3a). |
| | | Marks 90

: ' ' +1 | y+3 _ z-4
{b) (1) Flnd the coordmates of the pomt of intersection of the line xz =.y =z

and the planex+ Zy 22 =9,

X+l _ y+3 _ z— —4
2 2 -1

the perpendicular distance from each of those two pomts on that line to the

(ii)‘ Find the cdordinates of th'e two 'points.'on the line such that
plane x + 2y — 22—9 is 8 units.
| Marks 110

"3 (. If I'ABCDis a regular tetrahedron and M is the mld point of CD prove that the .
angle between BC and AM is cos™ [{EJ
Marks 40 .
b) Deﬁne the vector product of two vectors.
(i) Vectorsa,b and ¢ are such that axb = 3ax<ec .Prove that a= 0 or b=3c+/a

where ke R .If |a’—5,- [b[-— Mle

_I_ and b-c=0 ,thenﬁndthevaiue of k
_p.or the above value of & find the angle between |
i) a and b (i) a ande. |
(ii) OA =2ui+3j+2k, OB = pi+(u~D)j+kand OC = 4+2j+3k Find the area
of the triangle OAB and volume of thie parallelepiped with the edges
0A4 ,0B,0C interms of x. Dt:duce the values of u s'uch that O ,_A ,B,C are
coplanar.

Marks 160
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4. (@) I x,yeC ,prove that |x; ¥ <|l—%y| if and only if {|y <1 and [y] <1 }or
{ |xl>1 and Iy]>1}.
| Marks 75
(b) State De Moivre’s theorem .
If z=cosf@+isiné, then prove that z" -i-'in =2cosnfand z" '——% = Qisin':ze
. Oz . z
Hence prove that 8sin’ # = cos 46 —4¢0s26 +3 and 80654 @ = cos 46 + 4cos 26 +3 _
o ' | - Marks 85
' ((;.) Find the graph of Re(z +';a) = |z—aI where a > 0.

. Marks 40 -
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(a) Prove that the general solution of the differential-equation e =

‘004éha

" SECTION B

dy x+3y ia
Ix+y

{(x+ y) Ax~y)? Here A isan arbltrary constant
Marks 80

(b) Show that the equatIon 2x(2x +3y° ) + y(3x +2y?) =0 is not exact It is given

: that the above dlﬁ'erentlal equation has an inte‘grating factor of the form x" v, Find

' the values of and k such thatthe equatlon is exact. Hence find the general solution
of the above differential equatlon ' :

© Marks 120

(a) (i) Show that the real root of the equation % -2= 0 lies between 1 and 2.

2
X,

(if) Prove that x,,, = ?-[xn + -L-J is an iterative formula to evaluate the numerical
value for 3/2 (cubic root of 2 ). Deduce that x, converges to 3/2
(iii) Taking x, =1 and using the above iterative formula, find the sixth iteration of
2 .Hence obtajn the numerical value of ¥2 to two decimal places. _
Marks 85
(b) Using the Jacobi’s iteration method, find the sixth iteration of the solution-of the
follewing system of equations. -
3x+10y—z=-8
2x—3y+10z =15
10x+y—2z=7 _
Marks 115
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7. (a) Define the mean and variance of the continuous fandoni Vari_able. The probability - '
- density function of a continuous random variable X is

. {,1 B3-0)(G+x) 0<x<3
o 0 otherwise
i Find the value of constant A.
il. Calculate the expectation, variance and mode of X
fii.  Prove that the median of X is1.62.
|  Marks 155

(b) State the Bayes theorem.

Uy, Uy, Ua v v eras U1.3 are -ideﬁtical urns and contains 13 balls each which are only |

different in colour. U, contains r number of red balls ,wherer =1,2,3; ... ... 13..

“One ball is selected at random from an urn which is selected at rand_om.. If the colour

* of the selected ball is red ,find the probability that the selected urn is Us.

Marks 45

)  xexsn o - s
8. (a) Given that the curve of y = ————— has an asymptote of the form. y = mx + ¢ .

x —
.. Find the equations of alf the asymptotes, and also the maxima and minima of the

above curve. Sketch the graph of the curve.

- Marks 90
(b). O z= In(x* +y%) , then .prove that é;:f + g}f =0
en T > ) | . dn
(i) If u=In(x" +xy+y°) and y=e" then ﬁnd—&;.
Marks 110
END
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