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Note: All questions are compulsory. Marks are indicated against each question insquare

brackets. Use of scientific calculator is allowed.

Q1. Consider the function defined by g(x,y,z) = 3e* cos(yz) .

a) Find the directional derivative of g(x,y, z) at the point%(_}_,\_l,,_u ong the direction

2i+j—2k. :

b) Find the direction in which the function g(x, y, z) mcreaseand decrease most rapidly at
the point (1,1,1).

¢) Find the maximum value of the directional aérivgﬁve. (CON[1+1+4]]

Q2. Find the maximum value of the ﬁmc_'gibﬁ: f(gc, y) = 49 — x* — y? on the line x + 3y = 10
using the method of Lagrange’sfmﬁltiijliefs. (COD[3]

Q3. Obtain the singular vélu?ri;lgébli;bésition of the 2 X 2 matrix with the elements:
@y = 4a, = 0,03 =30y = -5. (CO2)H]

Q4. Which of thefollowmg sets is a vector space?
a);,:__(lR, R,@@), wherexPy=x+y+1, a ®x=ax+a.
b) (ﬁfg-x‘z,R. +,.), where My, = [g g], + is the standard matrix addition and . is the
standard scalar multiplication, (C0O2)[1.5+1.5]
Q5. Find the projection of the vector (1,-1, 2, 3, 2, 1) onto the vector (1, 1, 1, 0, 0, 1) in R®.
(COD)[2}




