King Saud University, Department of Mathematics
Second Midterm Exam, S2, 2024/25
MATH 205

Marks: 25, Time: 90 minutes

Question 1 [3 + 3 Marks]

a)' Find the values of a, b, and ¢ such that the vector u = ai + bj + ckis

orthogonal to both
v=1i+2j+kandw =1 —j+ k.
b) Letl =<2,3,4> m=<-1,3,5>andn = 2l + 3m. Show that:
Ixm) -n=0.

Question 2 [3 + 3 Marks]

- (a) Find the parametric equations of the line passing through point P(5,—2,4) and is
normal to the plane containing points A(2,3,1), B(4,3,2) and €(1,4,5).

(b) Use the cross product to find the distance from the point P(3,3,1) to the line passing
through the points A(1,1,1) and B(1,2,3).

Question 3  [3 + 3 Marks]
Let 4(0,1,0), B(—1,1,2) and €(2,1,—1) be three points

(a) Find the area of triangle ABC.

(b) Find the value of y, if D(2,y, 1) is a point such that the volume of the box with
adjacent sides AB, AC, and AD is 3 units’.

Question 4  [4 + 3 Marks]
The motion of a point moving along a curve is given by

r(t) = (t — 5)i + 2t = 5)j + (t* + Dk.

(a) Find the velocity, acceleration and speed at time t = 1.
(b) Also find the components of velocity and acceleration in direction of vector

b=1—j+2k
attime t = 1.
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