Math 151 Fall 2008 Exam 11
Solutions-Form A

1. C: Let f(z) = 2% — 22 + 5. Newton’s Method says

if z1 is the first guess to f(x) = 0, then the second

approximation is given by s = x; — J{,((Z 11)) Thus
if xp =1, 19 = ;/((?) =1-4/3= —%.

A Jim sin29(239) - Jim (siné?;@)) <sin(930))
-y (492 (452) 00 -

. D: First we will find the tangent vector at ¢t = 0
and then make it a unit vector by dividing by the
magnitude:

r(t) = (e* tcost) thus

r'(t) = (2%, cost — tsint). Therefore

r'(0) = (2e% cos(0) — (0)sin(0)) = (2,1). The unit
C(2,1) 2 1

vector 18 =

[0 \VE'VB/

. C: To solve In(z +e¢) +In(x —e) = 2+ 1n(3), we will
use logarithm properities:

In(z+e)+In(z—e) —In(3) =2
ol (W) _»

3
L EraE-o
3
— (v +e)(z —e) = 32
— 22 — e? = 3¢?, yielding x = +2e. Now, the
domain of 1n(3: + e) +In(z—e)=2+In(3)isz > e,
hence x = —2e¢ is extraneous, so the only solution
is © = 2e.
. A: Recall if g is the inverse of f, then
1 1
J(a) = . Thus ¢'(2) = )
= o) ®= @)
1 1
Since f(3) =2, g(2) =3. ¢(2) = —
(3)=2.9(2) =3. 42) =
. B: By the chain rule, if h(z) = f(g(x)),

h'(z) =
Thus h'(—3)

7(g@))g @)
— Flo(=3))g'(=3) = f'(-D)(1) = 14

10.

11.

12.

C: f(t) = 2sint — 3cost,
v(t) = f'(t) = 2cost + 3sint and
a(t)

t =

V'(t) = —2sint+3 cos t. Evaluating these at
eldsv( ) \/_—i-—and

a(%):—1+£

Cnlﬁ ||

2

. D: The quadratic approximation for f(x) at x =1

s Q) = (1) + P - 1)+ L w12
) =

f(1)=2, f/(1) = =2 and f”(1) = 4. Thus
Q(z) =2 —2(x —1) +2(x — 1),

( and
Q) =2-203 -+ -1 =1,

. B: lim e'/* =0 since lim 1/2 = —o0

z—0~ z—0~

< lim 1/z
and lim el/% = ¢ \=#—0"

rz—0~

>: lim eV =0

y——00

1 —
A: Let y = S Interchange = and y:

4o + 3
1-—
4y+3 Solve for y: z(dy+3)=1—y
1-3
4:Ey+y:1—3:n,hencey:4 +T.
x

(i) f(z) = tan®z + tan(2?
f'(x) = 3tan? xsec? z + sec?(z

). By the chain rule,

?)(32%).

(ii) g(t) = \/1+ vt = (1 +t'/%)1/2. By the chain
rule,
gt = }(1 + t1/2)_1/2}t_1/2

2 2

1
NN

dV

_— = —.
We are given 7 5 1
h = 4. The volume of a cone is V = =7r2h. To get

We want to find 2—}; when

V in terms of h only, we will use similar triangles.

2 1
T 6 thus r = —h. Substitute this in for r:

h
1 1
V= gw(gh)zh = 27h3 Differentiate with respect
h
to time: v = —h2d Now substitute il = 3
dt 3 at- dh dhdt 272
and h = 4 yields 5 9(4) I thus 7 397

inches per second.



13.

14.

First we will differentiate implicitly with respect to
x:

y?sin 2o = 8 —2y. Using the product rule and chain
rule,

d d d
2y—y sin 22 + 4?2 cos 2z = 2% Solve for .
dx dx dx
dy - 2
d—(2y sin 2x + 2) = —2y~ cos 2z, thus
x

@ B —2y? cos 2z
dr  2ysin2z+ 2

line, we will substitute the point (%, 2)

To find the slope of the tangent
. dy

to —.
into —~

—2(2)%cos §
m = w = 0. Thus the equation of the
2(2)sin(5) + 2

line is y —2 = 0(x — 7/4), hence y = 2.

(i) To find the tangent line, we need a point and the
slope. To find the point, substitute ¢t = 1 into the
parametric equations:
x=1t>—10t, y =3 —3t?>, sowhent = 1, z = —9
and y = —2. Thus the point is (=9, —2). Now, the
slope of the tangent line is

dy /dt dy  3t? — 6t
T g ja ST dr  2t—10

3

whent =1, m = 3 So the equation of the tangent

lineis y+2=2(z+9).

thus

d
(ii) The tangent line is vertical where d—f = 0 and

d
d—i # 0. This happens when 2t —10 = 0, thus t = 5.

Substitute this into z = 2 — 10¢, y = t3 — 3t2, we
get the point (—25,50)

d
(iii) The tangent line is horizontal where d—:g =0

d
and d—f # 0. This happens when 3t> — 6t = 0, thus

t = 0 and ¢t = 2. Substitute this into z = t* — 10¢,
y = t3—3t2, we get the points (0,0) and (—16, —4).

15.

16.

Using differentials, f(a + dz) = f(a) + f'(a)dz,
where f(x) = /z, a = 16 and dz = 0.03. Thus

£(16.03) = V/16.03 ~ f(16) + f'(16)(0.03)
=4+ %(0.03) = 4.00375

Using Linear Approximation: Find the linear ap-
proximation for f(z) = \/z at x = 16.

L(z) = f(16) + f/(16)(z — 16).
11

Now, f(16) = v/16 = 4 and f(16) = VTS

1
Hence L(z) =4+ g(ac —16). Now, to approximate
v/16.03, substitute x = 16.3 in L(z) for x:
1 1
L(16.3) = 4+ £(16.3—16) = 4+ £(0.03) = 4.00375

To find where the tangent line is horizontal, we need
tosolve f/(z) =0for 0 <z < 27. f(z) = x+2sinx,
thus f'(x) = 1+ 2cosz. Solve f'(z) = 0 gives

cosx = ——. For 0 < x < 2, this happens when
21 47
T 3 and x 3



