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King Saud University, Department of Mathematics
Second Midterm Exam, S2, 2023/24
M-205
Marks: 25, Time: 90 minutes

Question 1 [3+2+3 Marks]

(a) Find the parametric equation of the line passing through point
A(0,1,1) and perpendicular to the plane containing points
A(0,1,1), B(1,0,1) and C(1,1,0).

(b) Determine the angle between vectors

a=<2,-21>andb=<3,04>.

(c) Find the distance from point D(—1,—1, —1) to the plane through
points A(0,1,1), B(1,0,1) and C(1,1,0).

Question 2 [4+4 Marks]
(@) Letu=<2,-2,1>andv =< 4,-1,2 >.Find Proj, u and show
that (u — Proj,, u) is orthogonal to v.
2
(b) Identify the surface z = y? + 54—2, find its traces on the coordinate
planes and sketch the surface.

Question 3 [5+4 Marks]
(a) Ifthe acceleration of a moving particle is given by
a(t) = 6ti + (2t + 2)j + (cost)k.

Find its velocity and position given that the initial velocity is
v(0) = i — k, and the initial position is 7(0) = 2j + 3k.
(b) Let C be the curve determined by the vector valued function

r(t) = G2+ 1)i+ (2 - 2)j + (£ + 3)k.
Find the parametric equations of tangent line to the curve C at the point
t=1.
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