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Q1-. [N4arks: 4+4+4:12)

(a) Determine the values of n for rvhich the follou,ing system has no solutions, exactly one solutiori.

or infirritely r:rany solutions:

;t*29l z : -l
*h*(a-4y*32-tL*1

-.u+ (o - 2)y + (n - 3)z : 2u.

(b) Let lir be a matrix:

tr[:

Find conditiolls on o arid [r such that the matrix I,1 is invertible.

(c) Let Abe a rnatrix where

[r 1 rl
':lo , -,1

I r -2 2)
Use n-rethod of the cofactors to flncl the inverse of the matrix A.

Q2. fl,Iarks: 3+3+3:9]

(a) Shori, that the two planes 3r * 12 - 6z : -2 and 5r -l 20y * 102 :7 ale para11el. and flncl r he

distance betrveerr them.

(b) Identify the surface 'g2 - 9r2 - z2 - 9 :0. Find its traces on the coordinate planes and sketch

the surface.

(c) Let C be the curve deterrnined by the vector-valued function r(t): (4cosl,4sirrt,3l). Verifu

that the unit tangent vector and urrit normal vector are orthogorral.

Q3. [N,Iark:  +3+3:10]
(a) The position vector of a movirig point at tirne t is r(t): (cos4l,siri4f.3i). Firrd the tangential

arrd rrormal components of acceleration at time t.

(b) If tu = f (:r2 + y2), show tbat yff - "W 
:0

(c) Find the directional derivative of the function /(a, !J) : * * y' - 4z at P(2,-1,1) irr the

directiori of a : i + 3.i - 2k.

Q4. [N,larks: 3+3+3--9]

(a) Find tlie equations of tlie tangent plane and normal iine to the graph of :r3 *2:cal z3 *7y-rO : 0

at tire poirrt P(1,4. -3).
(b) Find fi it f 6,A,z) :2x,z3 - 3yz2 + x2a2 + 4z : O.

(c) If /(r. u) : 12 + u2 +'tg2 + 9. fild the local extrema a,r'rcl sacldle point <-rf .f .
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