SEMESTER I FINAL EXAMINATION, 1443

DeEpPT. MATH., COLLEGE OF SCIENCE, KSU
MaTH: 107 FurLL MARK: 40 TiME: 3 HOURS

Q1. [3+2] (a) Find all values of z,y, and z for which the matrix A is symmetric

2 z-2y+2z 204+y+=z
A= 13 5 T+ 2z
0 -2 7

(b) Let

and f(z) = 2? + 3z + 2. Find f(B).
Q2. [2+2+4] (a) Show that det(A) = (o — 1)(8 — 1)(y — 1), where

11 1 1

1 a 1 1
A=

11 8 1

1 1 1 4

(b) Suppose that D and E are 3 x 3 matrices with det(D) = 4 such that D(E — 2D) = 0, find
det(E).
(c) Let

Q

I
N W =
— = N
w N W

Find adj(C), and hence check that Cadj(C) = —615.

Q3. [2+3+2] (a) Find the volume of the parallelepiped (box) having a = 3i — 5j + k, b = 2j — 2k,
and ¢ = 3i+ j + k as adjacent edges.

(b) Find the distance between the point A(3,—1,4) and the line given by © = —2 + 3t y = —2t,
and z =1+ 4t.

(c) Find a set of parametric equations for the line of intersection of the planes: = — 2y + z = 0,
20+ 3y — 22 =0.

Q4. [2+2+5] (a) Find the velocity, speed and acceleration of a particle that moves along the plane
curve described by r(t) = 2sin i + 2 cos £j.

(b) Find r(¢) if r'(t) = cos 2ti — 2sintj+ #k that satisfies the initial condition r(0) = 3i — 2j + k.
(c¢) Find the tangential and normal components of acceleration, and curvature for the position
vector given by r(t) = 3ti — tj + t?k.

Q5. [24+3+3+3]

(a) Prove that i Y

a) Prove tha im @ —
(@,9)—(0,0) 2 + (y — 3x)?

(b) Find an equation of the tangent plane to the surface of equation xlny+ylnz+ 2z =1 at the

point Py(1,1,1).

does not exist.

(c) Find the local extrema and saddle points, if any, of the function f(x,y) = 62y + 322 — 3 + 1
(d) Use Lagrange multipliers, find extrema of f(x,y) = x—4y subject to the constraint z2+2y% = 9.
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