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1. (10pt)

(a) Find an equation of the plane containing the points A(l,—4

y—2), B(—1,-3, —5) and C'(2, -1, 3). .
(b) Find an equation of the line, perpend

lcular to the plane in a), and passing through the point

A(1,4,-2).
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a) AR :-z—-!—l,‘3-+‘/t,-b+2>=<*2,1,~3>

AC = <201, -y =212 =2, 2 £
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2. (10 pt) The position function of a particle moving on the plane is given by
r(t) = (costsint + 2, cos? t).

Find the velocity and acceleration of the particle.

\/‘ / t ) = Z — &'t’t-«./l% ~+ (of 1‘f ) 2 st /% St ')_') =
/ (&g 2t , = e 2D

O[t)= £ ~2 % 2t , =200 21>
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3. (15pt) Are the following pairs of vectors parallel, orthogonal or neither?

(a) (1,2,—1) and (4,1,6).

() <F, 1.2} sod. (1,1, —2).

(¢) (v/2,1,0) and (—1,—%,0).
o) 1,2, mI> L > = ut) —6 =0
v Mﬁou:/t,
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4. (15 pt) A particle is moving in space with velocity described by the function
v(t) = (te* +2,1%,1).

Time t is measured in seconds. At time ¢t = 0 the particle is located at the origin (0,0, 0).

(a) Compute the position function r(t).

(b) Write down an integral that will give the total distance traveled by the particle during the first

second of its travel. Do not evaluate.
) v(t) = Jvidt
j t@tdt - "{:&JC - X etcit E (:@t -ﬁ-t—é C

u =1t dvu=¢td¢g
Clbt: Clt V = e/'t

S, S

. o
{0): Z*é '%'Cl'/ Cl, C;) = Zﬁ, £ o>

—[+(, =0 C, =20 =2
C(E/

] J ~—5 [ ! —
6) L= (T dt = § IV | dt =
0 0 |
\ .
§ \,ﬂ”“y*f"ﬁl dt
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5. (10 pt) Find an equation of the line of the intersection of the planes

Q:z4+y=2 gnd R:z— 2 =25.

FeCATO L o hoo /J/CJ/M{
V)= 2 3,-1, 0>+t ¢ 60 ~3>=
/s -1 T3t

hg=4< 1,1, 0> S 20, -2, D>
— — . ( I Z . B
e v 40, '3>
Pomt Sl i 2 > x=2-y
X=1y o §
1-g g =S
3g =3
Y= -1
X:Zf?ﬂ)fl/_ fane P =,
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6. (10 pt) Find the domain of the function

flz ) = yatg7—1.

Find the equations of the level curves for z = /3 and z= /8, and sketch the domain and the level
curves in the same picture.

T

Xtegt =120, D=0l xleq® 2 1)
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7. (15 pt) Find all four second order partial derivatives of the function

f(z,y) = 3cosy — ye*® + 5.
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8. (15 pt) Consider the function
(a) Compute the gradient function.
(b) Find the directional derivative of the function at_the point (1,2) in the direction of the vector
u={(-10).
(¢) Find the unit vector in the direction of the steepest ascent and the rate of the steepest ascent
at (1,2).
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