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Answer Four Questions Only

1. Consider the conic Ax* +2Bxy+Cy* +2Fx+2Gy+H =0, where 4,B,C,F,Gand H are
constants.
(a) Write all the necessary conditions for the above conic to be a
(@) Circle |
(ii) Parabola
(iii) Hyperbola
(iv) Ellipse.

(b) The above equation can be reduced to the form ax® + cy +2fx+2gy+h=

the axes about the origin through an angle & . Find the value of angle 4.

(¢} Reduce the following equations of conics to the standard forms and identity the conics: '

() =1

(i) 4x* —4xy+7y* - 24 =0.

2. Consider the conic equation 5x* +4xy +2y? +/2x+ 242y +1=0,
(a) Express the above equation in matrix form.

(b) Write down the associated matrix 4, and find an orthogonal matrix P such that

P"AP =D, where D is a diagonal matrix.

Hence, identify the conic 5x* +4xy +23* +V2x+22. y+1=0.




3. (a) Find the unit vector perpendicular to the vector 4i—5;.

(b) Two sides of a triangle are formed by the vectors A=3i+6j-2k and B=4i-j+3k.

Determine the angles of the triangle.
(c) Let ABCD be a parallelogram. Prove that AB +BC +CD +D4 =AC +BD'.
4. (a) The position vectors of the _points A, B,C are (4,3,-2), (5,2, -3), (6, 5 4)
respectively. Find the area of the tri‘anglé ABC.

(b) The position vectors of three points on the straight line are given by a, & and c. Prove that

bxct+exat+axb=0.

I::
e =5

Er‘

5. (a) Find the vector equation.-of the line which passes throﬁgh the point (6, 3) and parallel to

the vector 2i— j. What intercepts does this line make on both the x and y axes?

(b) Find the vector equation of a straight line which pasées through a given point 4 with the

position vector a and perpendicular to the vector .

(c) Find the vector equation of a stréight line through a point A(2, 3, 1}and parallel to the lin
through the points B(3, 1, —1) and C(-1, 1, 3). Verify that the point (2, - 3,5 ison tha

line.

6.(a) Let x and ¥ be vector functions of ¢. Prove that pr (u Vy=—-v+u- (j{: and

. T
dt(yxl')_ dr SYtuxar-

BIf A=1¢ i—tj+(2t+ D)k and B = (2t —-3)i+ j—tk,then find g(Axdd—‘?J at t=1

(c) Show that r=e™"(¢, cos2t +¢, sin2t), where ¢, and ¢, are constant vectors, is a

solution of the differential equation d—+ 297i+ 5r=0.

dr? dt
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4. (2) 4, B, Cordngnih yshaflaellen mnane e taopBut (4, 3, —2), (5, 2, —3), (6, 5, —4) ayaib.
WéGaTa ABC @t ugliusnmend e,

(b) Gpiigam pquaten apsiigy anaflsallsn gnanberalss a, b oo ¢ @smrrsﬁ IR B
bxet+exataxb=0 sa Ppae.

(c) a—xxb=ab s, o= gb—'lé- STETEETL (.

5.(a) (6, 3) srsiigmd qsﬁmﬂuﬁl@m_rrtﬁ Qeebaugin 2/~ j srdigmubd Enalie FLOMBGHTION WHIONGN CesTL te il
© EnalF s ap_ & ETais. EGETH X toppid Y DIFaSECMIE sraan Qe (B (5 eman

ammwaseﬁmrm@

(b) Q o gzanm'atﬁrr_milmm 2L It ystell 4 ulmnna QasDaUGID, 71 ETaTENID EMalig,

' Qb G BT 1 GO BEN Ip6l STalfsWaUT. sl HTes.
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