Math 151 Fall 2009 Exam 11
Solutions-Form A

LD Ly S22 —2) o osin(z—2)
Y Gt 3y - )

z—2 (x — 2) x+3 5
. B f(z) = *. By the chain rule, f(x) = 2we . B2y
the product and chain rule, f”(z) = 4z 2¢7% 4 27
Hence f”(1) = 4e + 2e = 6e.
. D: First we will find the tangent vector at ¢ = %

and then make it a unit vector by dividing by the
magnitude:

r(t) = (4cost,2sint) thus
r'(t) = (—4sint,2cost). Therefore

(2v3)
{=2v8) (2B (2
[(=2,v3)| \VT'V7 VTVT
thus by the product and chain

x 7
(x3) + 323 f'(2?). Thus
(24)f/(8) =3 — 24 = —21

The wunit vector is

. The quadratic approximation

Q(x
f'(0
f"(0) =

= 1) + £ O ~0) + L@ 02 Now
cos(0) = 1. f'(0) = —2sin(0) = 0,
—4cos(0) = —4. Hence Q(x) =1 — 222

lim 1/(z+3
B lim o/@H3) = gay D)

r——31

=€ = 0

. E:xz =+t y=1t>+5. The parameter t = 4 cor-

dy/dt
Th -
U= et

responds to the point (2,21).
evaluated at ¢t = 4.

2t
m———4t\/_ Thus when t = 4, m = 32.
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1
C: s(t) = sint + th. We want to solve a(t) = 0,

where a(t) is the acceleration. Now,

1 1
s(t) =sint + th, thus v(t) = cost + 5,57 o

1 1
a(t) = —sint + 3 Now, a(t) = 0 if sint = 2’ and

™ 5
this is true if t = — or t = —.
6 6

. B: 23 + 93 = 62y. Differentiating implicitly,

322 + 3y? Z = 6y +6w3— Substitute z = 3, y = 3
x

dy dy dy
and solv;z for e 3(9) +3(9)— I = 6(3) ;ZF 6(3)— o
97 + 27 — 18 + 182 thus 9 = —9°Y hence

dx dx dx

d_
dr

C: s(t) = t?> — 2t + 3. To find the total distance
traveled in the first 3 seconds, we must first find
where the velocity is positive and negative. v(t) =
2t — 2. Thus the particle changes direction at t = 1,
and more specifically, the particle is moving in the
negative direction between t = 0 and t = 1 and the
particle is moving in the positive direction between
t =1 and t = 3. Hence the total distance traveled
in the first 3 seconds is [s(1) — s(0)] + s(3) — s(1)

=|—1]+4 =5 feet.

A: The tangent line is horizontal when % =0 and

d
d—:z £ 0. Now z = t2 — 2t + 4 and y = 3 — 3t2.

dy

pri 3¢
Note that Z—f = 2t — 2 # 0 at these two values of .
Now ift=0,z=4and y=0. If t =2, 2 =4 and
y = —4. Hence the points are (4,0) and (4, —4). .

d
— 6t = 3t(t — 2). d—iinft:Oort:Z
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(i) f(z) = xcos®(x?).

rule,
f'(z) = (x) (3 cos®(x?)(—sin(z?))(22)) + cos®(x?)
) + cos?(x?).

By the product and chain

= —622 cos? (x?) sin (22

(i) g(t) = V4t —12 = (4t — t>)'/3. By the chain
rule,
1 .
9(t) = St — 22— 21)
4—2t

T 3(4t—2)23
(i) h(z) = e* vV, thus by the chain rule,

B (z) = e V7 sec? \/x( \/_)

Let A be the area, h be the height, and b be the

base of the triangle at time t¢.
dA 1

-2 d = -
cm/min an o 5

— when h = 6 cm

dt
1
and A = 60 cm?. The Area of a triangle is A = §bh'

Differentiate implicitly with respect to time using
the product rule:

. dh
We are given n

cm?/min. We want to find

dA 1db 1. dh
i §ah §bE Now, when h = 6 cm and
A = 60 cm?, b = 20 cm. Hence if we substitute
dh . dA 1 9/ .
il —2cm/min, - = g m /min, h = 6 cm,
A =60 cm? and b = 20 cm, we obtain
1 1db 1 db 41 .
5= EE(G) + 5(20)(—2). Thus prie cm/min.
To find %, or equivalently, v/, differentiate

:U

sin(7y + 5x) = 322 + 3 implicitly with respect to x
using the product rule and chain rule:
cos(Ty + 52)(Ty’ + 5) = 6z + 3y*y/
7 cos(Ty + 5x)y’ + 5cos(Ty + 5x) = 62 + 3y*y/’
y' (7 cos(Ty + 5x) — 3y?) = 62 — 5cos(Ty + 5x)
,_ 6x -5 cos(Ty + 5x)
7cos(Ty + bx) — 3y?
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Recall if g is the inverse of f, then

1 1
"(a) = ————. Thus ¢'(2) = .
R L) B A [ 76))
1
Since f(0) = 2, g(2) = 0. ¢(2) = 70) Now
f(x) = 2€** + 4, hence f'(0) = 6.
Therefore ¢'(2) = f’%O) = %
2+ 1 1 .
V=7 . To find f~*(x), first interchange = and
-z
y:
_2y+1
T = ;

x(d—y)=2y+1
dr —xy =2y +1

dr —1
dr —1=y(2 thus f~(z) =
(a) The linear approximation for f(x ) at x = a is

L(z) = f(a) + f'(a)(z — a). Here, a = 9. hence
L(z) = f(9)+ f'(9 )(133—9). Now f(ac% = /x, thus
f9)=3. fi(x )ZthUS o) =¢

L(z) =3+ é(JE —9),or L(z) = %ZE—I— g

(b) Now, f(x)
1 3
NS éa:—F— for x near 9.

2
1 3 181
Th 1~ —-(9.1 - = —
us V9 6(9 ) + 5 50

~ L(x) for x near a. Thus



