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Closed book and closed notes. Show all of your work. Answers without

Calculators and cellphones are to be supporting work may receive no credit.

stored out of sight during the exam.

Pledge and sign: 1 pledge my honor that I have abided by the Stevens Honor System

1. [20pts] Let a = <2, -1, 3>, b= <—1, 0, 3>. Find the equation of the plane, which
passes through point A(2, —1, —4) and is parallel to both a and b.

Solution.
i jk
n=axb= 2 -1 3|=-31i—9j—-k
-1 0 3

Then, the equation of the plane is —3(z —2) —9(y +1) — (¢ +4) =0, or
3r+9y+2z=—T.

Answer: 3x + 9y + z = —T.



2. [20 pts] Find parametric equation of the line through A(—2,2,4) and perpendicular to
the plane 2x —y + 5z = 12.

Solution.
n= <2, —1, 5>:directional vector of the line.
Answer:
r=—-24+2t
y=2-—t
z =445t

3. [30pts] Find the length of the curve r(t) = (2t*? cos(4t),sin(4t)), 0 < ¢ < 1.
Solution.

t=1 2 122
=~ (125 - 64) = .
t=0 27( ) 27

1 1
2
L= / v/ (t)|dt = / VOt + 16dt = 2—7(9t +16)3/2
0 0



4. [30pts] (a) Find the equation of the tangent line at point A(1,1,2) to the curve
r(t) =ti+j+ (1+tHk;
Solution.
Points A corresponds to t = 1.

r'(t) = (1,1,2t)

Hence, r'(1) = < 1,1, 2> is the directional vector of the tangent line passing through
A(1,1,2). Consequently, the answer is

r(t) =(1,1,2) +(1,1,2)

or
r=1+1¢
y=1+t1
z =242t

(b) Find the magnitude of the projection of vector a = <5, -3, 7> onto the above
tangent line.
Solution.

projual la-r'(1)] [5—3+14] 16
r0]J, = = = —.
PO (1)) NG NG




