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Q1. [4+4+4=12]

(a) Find the real numbers z, y, and z such that the matrix

2 z—y+z zx+y+z
A= 10 5 0
0 4x+2y+=z2 7

is symmetric.

(b) Determine the invertibility of the matrix
2 00
A=10 1 0
0 0 3

and then find the matrix B satisfying the equation BA = A? + 3A.

(c) Let
31 A—-6 X-3
1 2 1 0
2 3 1 -1

be the augmented matrix of a system of linear equations. Find the value of A\ that makes the linear
system inconsistent.

Q2. [4+4+4=12]

Let A(1,1,0), B(—1,2,1), C(0,2,—1), and D(3,1,1) be four points in the space.

(a) Find the equation of the plane passing through A, B, and C.

(b) Find the area of the triangle ABC.

(¢) Find the volume of the box ABCD.

Q3. [4+4+4=12]

(a) Let C be the curve with parametric equations: = = sint + cost, y = (sint)e’, z = cost. Find
parametric equations for the tangent line to C' at P(1,0,1).

(b) If r(t) = ((t — 1)%,2¢,Int), (3 < ¢ < 2) is the position vector of a moving point P, then find its
velocity, speed and acceleration at ¢t = 1.

(c) Find the tangential and normal components of acceleration for the position vector given by
r(t) = (cost,sint,e”*) at t = 0.

Q4. [2+2+3+4+3=14]

(a) If w=e""cosy + e ¥ cosx, then show that ‘3273 + 227‘;’ =

(b) If u = In(z 4 y) with z = e=" and y = t*> — t> + 5, use chain rule to find %%.

(c) Find the directional derivative of f(x,y) = 2% — 5xy + 3y? at the point P(3, —1) in the direction
of the vector a =1+ j.

(d) If f(z,y) = 2® + 32y — v, find the local extrema and saddle points of f.

(e) Use Lagrange multipliers to find the minimum value of f where f(z,y, z) = 2% +y*+ 22 subject

to the constraint x —y 4+ z = 1.



