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Q uestion: 1 . (a) Given 

[5+ 5+5] 

X - y = 2 

X - z = 3 

- 6 x+2y+ 3z =1 

i. Write the system of equations in ma trix fo r m A X= B, 
ii. Use Elementa ry ma trix method to fi nd A - I , and 

m. Use A -I to solve the given system. 
(b) Find the valu e of k so that the system of equations 

x+ y+3z =0 

4x+3y+kz=O 

2x+ y+2z=O 

has a non-trivial solution. 

(c) If Cis a 4x4 matrix with det C = }4', find 

i)detC-1
, ii)detCr , iii)det2C. 

Question : 2.(a) Find the volum e of pa rallelepiped with adjacent edges AB, AC, and AD where 
[5+ 5+5] A (2, 1, 3), B(1, 4, -2), C(3,-4,1) and D(5 ,3, 1) 

(b) Find a parametric equation of the line of intersection of the pla nes, 
x+y+z='2 and x -3y+ 2z=l. 

(c) Show that the line x=-l-6t, y= l +4t , z =6+2t and the plane 3x+2y+5 z =7 

are parallel. H ence find the d is tance between the ·line and the plane. 
Question: 3. (a) A particle is moving along the curve 

[6+ 6+6] r(t) = tcost i +t sint j +t 2 k. 

Find its velocity and acceleration and speed at t = !!_ • 
2 

(b) Find the unit tangent vector and principa l normal vector for the curve C 
·' 

r(t) = (cos t+ t sin t ) i + (sin t- t cost) j + 3k , t > o 

(c) Show that lim 
4 
xy ? does not exist. 

(x.y)->(0,0) 3x + 4 y-

Question : 4. (a) Find equation of the tangen t plane and the normal line to the su rface 

x2 +3xy- y 2 + z 2 = 6 at (1 , -1 ,3) 

[6+ 6+6] (b) Show that the function 

a2u au 
satisfies the heat equation - 2 =- for every real number a. ax at 

(c) If f(x,y,z ) = x y 

I 

z , evaluate the deteminant and find the value of .(" + J, +f.. 

I 

Question: 5. (a) Find the relative extrema and saddle points, if any, of the function 
[7+ 7] f(x,y) = 3x3

- 5x2 +xy2
- 2x2y -4x. 

(b) Use Lagr:mge r!'!nlti pliers to~ find the extreme v~lue of th e filnc t;;,,~ 

j(x,y) = x 2 
-- 2y s•1 bicd to constraint x 2 + y 2 = 4. 


