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(i)(a) Be efEnem (0,0) oo (4,3) EEEs0sS 90w GBSO, ewdeden 2x — ¥+ 7 = 0 abid 8
8630 Dained 8mosne eenmsie.

(b) P(3,4) erfese 88055 gnn Hidwed groeoe Bone, @ &7 ®ed B0 290
DOBD.

4. (1) AOB Sewléned AB & 80 edese D ed. OA+OB =20D 88 555055 .

(i) AOB Semigned OA=a,0B=b, OC =ced. P, Qum Ron 8808 BC, CAaw ABS
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1. Ax*+2Bxy+Cy* +2Fx+2Gy+ H =0 616 dn DLsucosTameld sbhEIS, @hg 4, B, C, F,
G oppitd H sTeimuenr LomflsllseTmgLb.
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2. 3%’ —4xy+3y* —5x =G eTaigyd dn_DLEUDETEEUE S(hHEIEH,
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(ii) (2) (0, 0) whpd (4,3) Swew UsiteNaeRgyn_e QssveugIDd, 2x—y +7 = 06TaigyDd
GBI CHM_1p60 HAOTH! LMD QBTN GHIOTE 6UL L HHT FLOMUTL DL 6TPGI.

(b) P(3,4) ersttagud Ysiel GoGev o siten eulL ST o aT@emwim, GeueNGuwium
BI6VEVG! QUL SET Geom 2 6iTengl? o 10g el HunuiiboHEs.

4. () AOB eraiug) @ WeECsraiyb D eTaiugl g6 ﬂ)@ULIGﬂGTﬂU.]LD 6T60TE.
OA+OB=20D st &ML (DH.

(i) ABC eteinig) oo wiesrad s Gogub OA=a, OB=b, OC=¢ s P, O, R
s @aopéw BC, CA , AB siduaipfst pOLystellast stds. OP=p, 00=gq ,

OR=r erafidin prq+r=a+b+c stas &G

(iii) ABCD e16iugl @@® Brusbssd sTdie Goaud P erag BD Beyeatar wrgmulsyb
Lsimerfwm@b. AP +PB+PD=PC erafisit ABCD 6TEUGI (H BENMETONGD 6TAT [Bi6 .

(iv) ABCD eréugy AB = a wpmid AD = b anaasten g Goaisib o1de. DE =2b ear
D@oTD E eTiug e ystelungb. aralsst AE , AC LODDILD EC sTEILEUDEDD @
whPID b sTEED @ MIilEsaN S(he.
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(ii) a,b,c steiuen epedim @@ senfsoeons anele@ealdr, a—2b+3c , —2a+3b—-4c
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(1) ax(bxc)Ppsrar alfmail LLGTGSES g‘x(gxg’)+_]_'x(gxl)+l_cx(_qxl_c)=2_q 6T60T
Bni6 .

6. (a) wiufloran Qeualsd GWkGD 5 kg Hatlalmi_ i Gaamaulst g)rrémés aralurearg GmID
t Bed g(t):3tzg'+(4t2—5t—3)l+3t[c_ ETEUBTED SILLL e ).
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(b) A=5%i+tj—k wpmid B =sinti—cost; srafsr 4 Ax B)m&é &irans.
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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 down all the necessary conditions for the above conic to be
(i) a pair of straight lines,
(i) a parabola,
(iii) an ellipse,
(iv) a circle,
(v) a hyperbola.

(b) The above equation can be reduced to the form ax® +cy” +2 i +2gy+h=0 by
rotating the axes about the origin through an angle 8, where a, b, ¢, f, g, hare

constants dependent on the previous constants. Find the value of angle 6.

2. Consider the conic 3x* —4xy+3y*—5x=6 ,

(1) Find the associated matrix 4 of the above conic.

(ii) Find the eigen values and eigen vectors of 4.

(iii) Find the orthogonal matrix P such that P" 4P = D, where D is a diagonal matrix.

Hence identify the given conic.

3. (i) P and Q are the points (4, -3) and (2, -6) respectively. Find
(a) the mid-point N of the line joining P to Q.
(b) the distance between P and Q.
- (c) the equation of the straight line joining the points P and Q.
(d) the equation of the straight line through », perpendicular to PQ.
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(it) (a) Write down the equation of the circle which passes through the points (0, 0) and
(4,3), and whose centre lies on the straight line 2x—y+7=0 .

(b) Is the point P(3,4) , inside ,outside or on the above circle? Justify your answer.
4. (i) Let AOB be a triangle and D the mid point of 4B. Show that O4+OB =20D.

(ii) Let ABC be a triangle and let Od=a, OB = b, OC = c. Let P, Q and R be the mid
point of BC, CA and 4B respectively. If OP = B 00 = q, OR = r , show that

ptq+r=a+b+c.

(11i1) Let ABCD be a quadrilateral and P be any point on BD. Prove that if
AP+PB+PD=PC then ABCDisa parallelogram.

- (iv) Let ABCD be a parallelogram with 4B =gand AD = b . The point £ is such that
DE =2b . Express the vectors AE , AC and EC in terms of aandb . ’

5. (a) Define the Scalar Triple Product of three vectors @ , b and ¢ ..
(i) Find the volume of the parallelepiped whose coterminuous edges are represented
by 2i-3j+4k ,i+2j~k and 3i-j+2k .

(i) If a,b,c are 3 non coplanar vectors, Show that the vectors a—2b+3c ,

—2g+3é——4g and a—3b +5¢ are coplanar.
- (b) Using the expansion for ax{bxc), prove that jx(gxi)-f—_]:x(gxl)-i—@x(gxlc_)=2g.

6. (a) The position vector at time ¢ of a particle of mass 5 kg which is moving in 3-
dimensional space, is given by r(r) =3¢%i+ (41‘2 — 51— 3) J+3tk .
(1) Find the velocity vector of the particle.

(if) Find the acceleration vector of the particle.
(iif) At what time is the acceleration vector perpendicular to the position vector?

(b)If 4=5%i+1j -k and B =sinti—cost; , find gt—(éxﬁ) .



