Name ID Section 1-8 140 | 11 120
MATH 253 Exam 1 Spring 2003 | 9 /13112 /15
Sections 501-503 Solutions P. Yasskin 10 12 13 /5

Multiple Choice: (5 points each)  Work Out: (points indicated)
1. Find the distance between the points P = (2,6,-3) and QO = (6,3,9).
J151

13 correctchoice
19

151

169

PO=0-P=(4-3,12) dist = ‘@‘ = JA2 1321122 = J169 = 13

20 009

2. Atriangle has vertices 4 = (1,2,3), B=(1,0,1) and C = (2,2,2). Findthe angle at 4.
0°

30°

45°

60° correctchoice

120°

o 2000

AB=B-A4=(0,-2,-2) AC=C—-A=(1,0,-1) ‘E‘:ﬁ ‘A_C)‘:ﬁ AB-AC =2

AB-AC _ _ 2 _ 1 4_ —I(L)=6oo
] AT

cosO = 5

3. Atriangle has vertices 4 =(1,2,3), B=(1,0,1) and C = (2,2,2). Find the area.

a. J6

b. /2

c. J3 correctchoice

d. 2ﬁ

e. 2./3

— —

AB = B—A = (0,-2,-2) AC=C—4=(1,0,-1)
PGk

—_— — n A

ABxAC=| 0 -2 =2 | =1i2)-]J2)+k(2) = (2,-2,2)

I 0 -1
Areaz%‘ﬁxﬁ‘:%,/4+4+4Z%Jl_:ﬁ



4. Find x sothat (2,1,3):{4,2,x) = 1.

-3 correctchoice
-2

20T
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2,1,3)-(4,2,x) =10+3x=1 =  x=-3

5. a is 4 units long and points along the positive x-axis.
b is 3 units long and points along the positive z-axis. Then axb is

7 units long and points along the negative x-axis.

5 units long and points along the positive y-axis.

5 units long and points along the negative y-axis.

12 units long and points along the positive y-axis.

12 units long and points along the negative y-axis. correctchoice

® 2009

|G x 5| = [@]|b] sin90° = 12
By Right Hand Rule @ x5 points along 7 x k

-3, the negative y-axis.

6. A certain plane may be parametrized as y = 2 + 0

N
|
[a—

Find its non-parametric equation.

a. x+y+z=6

b. x-y-z=20

C. x—-y+z=2 correctchoice

d x-y+z=-+4

e. x+y—z=-2
ik

N=(1L0-1)x(0.22)=|1 0 -1 | =i2)-j@) +k@2) = 2.-2,2)
02 2

X=,21) P=(3,21)

N-X=N-.P X—2y+22=6-4+2=4 X—y+z=2



7.

8.

You swing a ball on a string, so that it moves in the circle #(¢) = (3cost,0,3sint) where ¢
measures time. What is the tangential acceleration?

a. 0 correctchoice

b. 3

c. 6

d. 9

e. 12

. | L= )

v(t) = (-3sint,0,3 cost) V| = J9sins + 9cost = 3 ar=—- = 0

4
If Ax,y,z) =x%73z2 then 25—f _
0 x@y 0z (x,2)=(1,2,3)

1

6

72

96

. 864 correctchoice

® 20T

= 72(1)*(2)%(3) = 864

(ry,2)=(1,2,3)

of of
—— L — 4.3 ex2e3e12 207 =7T72x%72 )
Ty rara s ey 5% 0y 0z

9. (13 points) Find the arc length of the curve 7(r) = <it2,2t2 i,3> for 0<r< 3.

2 >3

HINT: Factor the quantity inside the square root.

V(t) = (3t,4,51%) V| = V92 + 1682 +25¢* = 52 + 1% = 5t)1 + 1
s

sz 5ty 1+ dt u=1+>  du=2tdt
0

3 312 3
_ 5 _S2u* _ 5 24372 _ S _1y- 35
L‘zj,:oﬁd” 273 31+ ‘0 3@ -1 =3



10. (12 points) The equation xz?+yz> =5 implicitly defines z asafunctionof x and y.

Compute 92 atthe point (x,y,z) = (3,2,1).

y
By implicit differentiation, product rule and chain rule, xzzg—; +2z3 +y3z22—; =0
Solve for 22 dxz + 3yz2) 02 = ;3 Oz _ __ =22
oy (2xz +3yz°) oy z oy 2xz+3yz?
3 3
At (y2) =(3.2,1):; L= ——Z - =1 - =L
(op2) = G20 vz +3yz2  2.3-1+43.2.12 12

11. (20 points) Consider the hyperbolic paraboloid z = fix,y) = y* — x2.
Find the tangent plane at (x,y) = (1,2). Then identify the z-intercept of the tangent plane.

A1,2) =3 fo=—2x £:(1,2) = =2 =2y £,(1,2) = 4

Tangent Plane:
z=fL2)+f(1L2)(x-1)+£(1,2)(p-2) =3 -2(x-1)+4(—-2) = 2x+4y -3

z-intercept: x=y =0 z=-3
12. (15 points) The equation 2xz*+yz* =7 implicitly defines z = flx,y) near
(x,y,z) = (2,3,1). Using implicit differentiation, it can be shown (DON'T DO IT.) that
9 __ 9 __
~-(2,3)=-.08 and % (2,3) = —.04

Using the linear approximation, estimate £2.1,3.2).

fny) = A2,3) +£:(2,3)(x = 2) +£5(2,3)(y = 3) = 1 —.08(x —2) —.04(y — 3)
f2.1,3.2) = 1 -.08(2.1-2) —.04(3.2=3) = 1 —.08(. 1) —.04(.2) = 1 —.008 —. 008 =.984

13. (5 points Extra Credit) Drop a perpendicular from the point O = (4,6) to the line
(x,y) = (1,2) +#(2,1). Find the foot of the perpendicular, i.e. the point where the perpendicular
line intersects the original line.

A point on the lineis P = (1,2). The direction of the lineis v = (2,1).

The point we wantis X = P + proj; PO. We compute:

PO =0Q-P=(34) PO ¥ = (3,4)+(2,1) = 10 =5
projsP8 = P45 - 1001 = (4,2)

— 2
vl

X = P+ projs PO = (1,2) + (4,2) = (5,4)



