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MATH 253 Honors EXAM 1 Fall 2002
Sections 201-202 Solutions P. Yasskin 9 8
10 /18

Multiple Choice: (8 points each)

1. Find the area of the triangle with vertices 4 = (2,-1,3), B = (3,-2,1), and C = (1,3,2).

a @ correctchoice
15
b. >
c. J99
d. 75
e 75
) 2
— —
AB=B-4=(1,-1,-2) AC=C-4 =(-1,4,-1)
ik
—_— — A
ABxAC=| 1 -1 =2 | =19)-j(-3)+k(3) = (9,3.3)
-1 4 -1
Areay = % A_B)XR‘ - %,/81+9+9 = @

2. Alight ray travelling along the line x = 2 — ¢, y = 3 + 2¢, z = 4 — 2¢ strikes a mirror in the plane
x+y—z =17 at the point (0,7,0). Find the angle of incidence, i.e. the angle between the tangent

vector to the line and the normal to the plane.

1
a. arccos| ——
()

b. arccos ( % )

C. arccos ( L ) correctchoice

J3

d. arccos ( g )

€. arccos ( % )

V=(-1,2,-2) N=(,1,-1) [}=3 |7v|=ﬁ VeN=-1+2+2=3
VN _ 3 _ 1
BN 33 V3

cosf =



3. Find the arc length of the curve #(¢) = (%13,1‘2,1‘) for0<r<1.

HINT: Look for a perfect square.

5

a. e

b. 1
S

C. 4

d. % correctchoice
S5

e. 5

V=0222t1)  Pl=Vat+4r+1 =202+ 1

L= I;|$|dt = I;(th +1)dt = [%P +t:|:) = %

4. If a jet plane is travelling from East to West directly above the Equator, in which direction does
the binormal B point?

a. North

South correctchoice
East

West

Down

200

T points West since it is travelling West, N points Down since its circular path bends toward the
center of the earth. So B = T'x N points South by the right hand rule.

5. Which of the following is the contour plot of z = x +2?
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The level curve z = 0 is x = —?> which only appears in figure (d).



6. Compute the gradient of the function f(x,y) = x3 cos2y at the point (x,y) = (2, %)

. (6,-843) correctchoice
. (643,-8)
(-643.4)
(-6,843)
. (6,-443)

o 20 T o

V/= (3x?cos2y,~2x7sin2y) VY] (o) " (1zcos %,—16sin§) ~ (6,-843)
> 6

7. Find the equation of the plane tangent to the graph of z = xy? at the point (x,y) = (2,1).
a. z=x+4y-6
b. z=x+4y—-4 correctchoice

C. z=—-x—-4y+2
d z=—x-4+6
e. z=—x—-4y+8

fey) =x?  filey) =»*  filxy) =2xy
=2 f21=1 f@21)=4
2= D)+, D)E-2)+£2 D -1) =2+ x-2)+4(1-1) =x+4y—4

8. If g(3,4) = 7 and %(3,4) = 0.5 and g—§(3,4) = —0.2, estimate g(2.8,4.3).

.16
.54
7.16
. 71.54

. 6.84 correctchoice

® 20T

8ey) = g@b) + LE(ab)s—a) + L @)y =)
N % 3. & _
2(2.8,4.3) = g(3,4) + B (3,4)(2.8-3) + 2 (3,4)4.3-4)
= 740.5(-.2)~0.2(.3) = 6.84



9. (18 points) Suppose f = ’;—Z where x = x(u,v), y = y(u,v) and z = z(u,v).

Further suppose x(1,2) =4, y(1,2) = 6, z(1,2) = 3 and
Ox _3 Y _ _p Oz _5 Ox 4 _3 0Oz __
au (132) _3! au (152) - 21 au (1’2) - 57 av (132) _4! av (1’2) _37 av (132) - 3

o
Compute 5(1,2).

By the chain rule:
adg| I @‘ A |l L @‘
ov (1,2) ox (4,6,3) ovlaz Oy (4,6,3) ov (1,2) 0z (4,6,3) ov lap)
But:
9 _z I _ xz 9 _x
ox Y oy y? oz Y
L/ _3_1 __12__1 9 _4_2
Ox | (463) 6 2 oy 4.63) 36 3 0z | (a63) 6 3
So:
(-3)=2-1-2=-1

Il L4 1.3,2
vy =2 %7373
10. (18 points) Find the point in the first octant on the graph of xy2?z* = 2 which is closest to the
origin.
Since x = y22Z3 and we minimize f'= x> +y? +z> = y‘;% +y? + 22,
f = —;51266 +2y=0 = 3026 =8 = yz =212
fi==2 40220 = pf=12 = =120
yz
2
_oyzr 121/4 _ / _ 21/2 B 21/2
SO A e
= X = = =
y223 (21/2 )2(31/4)3 3 /4
31/4
/
So the point is (#,%,3”“)



