MATH2004B — Test 1:  16:35-17:25, Sept 27

Surname First Name Student #

Total: 15 points. No partial marks for Questions 1-4.
Closed book! Non-programmer calculators are allowed!

1. (1 point) Let @ = (1,2,—1) and ¥ = (2, 1, k) be orthogonal. Find k.

Solution: (d)
G-0=0,=(1,2,-1) (2,1,k) =0,= 4 — k = 0.

2. (1 point) Given the linear equation of the plane II: 2z 4 3y + 42 — 4 = 0 and the line
L:x=1+43t,y=2+2t,z=3—t, t € R. Find the intersection between II and L.

(a) (5,—2,5) (b) (=5,2,5) (c) (=5,—-2,=5) (d) (5,2,5) (e) (—5,—2,5)
Solution: (e)
The parametric equation of the line is:
r=14+3,y=2+2t,2=3—1.
Substitute this into the plane we get
21 +3t) +3(2+2t)+4(3—-t) —4=0,=t = —2.

Thus the point is (-5,-2,5).

3. (1 point) Find the area of the triangle with vertices P(—3,2,3), Q(—3,2,1), and R(—3, 1, 2).
(@)1 (b)2 (¢)3 (d)4 (e) 1/2

Solution: (a). PQ = Q — P = (0,0,—2), PR=R—P = (0,—1,—1). A = %HP@ X
PR|| = 5]/(0,0,-2)| = 1.



4. (1 point) Find the cosine of the angle between two planes x —2y —2z = 3 and 3z+4y = 1.

(a) =z (b) =3 (¢ ﬁg (d) 1.2 (e) 0.7

_ i (L-2-2)(340) _ 5
mllmsl - (L-2-2)[|340] _ 36)°

5. (3 points) Determine whether the two lines are parallel/intersected /skewed: L; : z =
1+t7y:_2+3t72::4_t;[/2:I:_S,y:1—8722—3—23,

Solution: (1) The two direction vectors are v; = (1,3,—1) and vy = (—1,—1,-2).
They are not parallel.

(2) No intersection: From "z = z” and "y = y” we have 1 +t = —s5, -2+ 3t =1—s =
s=—-3,t=2. By Ly, 2 =2; by Ly, z= 3. Two z values are not equal.

(3) Thus they are skewed.

6. (4 points) Find the equation of the plane II containing the three points P(1,2,—1),
Q(3,1,—1) and R(1,1,0).

Solution: We have . N
PQ=(2,—-1,0), PR=(0,—-1,1).

The normal vector of the plane is

The equation of the plane is
(_17 _27 _2) ’ ((l’,y,Z) - (17 27 _1>> = 07:> —(.’L’ - 1) - 2<y - 2) - 2('2 + 1) = Oa

ie.,
rT+2y+22—-3=0.

7. (4 points) Find the tangent line to the parametric curve given by

v=1t— 12y =3t at (0,3).



Solution: At first we need the slope of the tangent line.

d
@:i{: 66 6
dx % 3t2 -2t 3t—2

When (z,y) = (0,3), t = 1. The slope of the tangent line is 6.
The tangent line is: y = 6z + 3.



