Math 151 Spring 2007 Exam II

Solutions
. E: lim — 2cos = 2(1 , hence the limit does
a—0sin(2z)(z +1)  0(1)
not exist.
B: Lot y — 222 Tnterct d
. B: = . Interchan nd y:
et y 5 erchange x and y
QN —
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Thus f~}(x) =
us o) =5,
1
A f(x) = w. Using the quotient rule,
sin
—sinz(sinz) — (1 + cosx)(cosx
(= =S ) = (14 cosa)(cos 2)
sin”® x
_ —(sin®z + cos’z) — cos
N sin® z
_ —1l—cosx
 sin’z
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. C: lim —— is of the form 0 so we will use

x—0 x
L’Hospitals Rule.
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. B: Using the Chain rule, if h(z) = f(g(x)),

W(x) = f'(9(x))g' ().

Thus 1'(1) = f'(¢(1)g'(1) = f'(4)(2) = 2(2) = 4.

. E: f(z) =2+ €% = f'(z) = ex® ! + €7, thus
(1) = ex® + et = 2e.

. D: We will differentiate z* 4+ y? = 25 implicitly and

plug in the point (2,3) to get the slope of the tan-
gent line.

_ 9.3
43 + 2y =0 = o = . Hence the slope of
Y
—2(8 16
the tangent line is m = # =3 Thus an
equation of the tangent line is
16
y73:f§(x72).

10.

11.

12.

13.

. A: (z,y) = (cost +sint,cos’ t + 1)

= (z, y>/ = (—sint + cost,—2sint cost). Note that
the point (2, 3) corresponds to ¢t = 0.

Thus if we evaluate (x, y)l at t = 0, we obtain (1,0).
Thus the slope of the tangent line is
rise 0

=—=-=0.
m run 1

. D: Let Q(z) = az? + bz + c. Then Q'(z) = 2ax + b

and Q" (z) = 2a. Solving Q" (0) = 2 gives us 2a = 2
and thus ¢ = 1. Now Q'(z) = 2z + b. Solving
Q'(0) = —1 gives b = —1. Now Q(z) = 22 —z +c,
and solving Q(1) =3 gives 1 — 14+ c¢=3 = ¢ =3.
Hence Q(z) = 2% — 2+ 3= Q(2) = 5.

D: The differential is defined as dy = f'(z)dz. Now,
f(z) = sin(cos z). By the chain rule,

f'(x) = cos(cosz)(—sinxz) = —cos(cosz)(sinz),
thus
dy = cos(cos x)(—sinz)dx = — cos(cos z)(sin x)dx

C: Let f(z) = cosz. The quadratic approximation

at x =0 is
Q) = 10+ 70 - 0) + L@ -0y

Now, f(0) = cos(0) =1, f/(0) = —sin(0) = 0 and
= —cos(0) = —1. Plugging in this informa-

L1
377 18 18
E: Since we are given that ¢ = f~! and f(1) = 2,
1
then ¢(2) = 1. Using the formula ¢'(2) = ,
@onh ®= 7@

g'(Q):ng

(a) Newton’s Method tells us that if we use z; as
an initial guess of the root of f(x), then xs, the
f(z1)
f'(x1)
provided f’(x1) # 0. Now we will let f(z) = 2% — 3
and we are given that r1 = 2.

second approximation, is given by zo = 1 —
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(b) g = g — AZ2) TS T 1716
3 2 f’(iEQ) 4 f’(7/4) 4 7/2

97

56



14.
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17.

18.

d
Refer to the figure below. We are given d—i = 1.

dy
We want to find 7 when x = 5. By Pythagorean

Theorem, z? + y? = 169. Differentiate implicitly
with respect to t gives us

dx dy dy —xdx/dt
2r— + 2y—> = Thus ———. Wh
T dt Y When
r=>5,y=v169 — 2% = /144 = 12.
de. ~ —=5(7) 35
- - T - 5 feet per second.
y 13
X
f@) = (32— V2.
1
f(w) = 53z = 2) V2(3) = S(Bx —2)7'/?
F(w) = =2 (3w —2) ¥2(3) = 3 (32 —2)
(a) e*tY =22 +y
dy dy
T4y — 7
erTY(1 + T —) =2z + e
ac-l—y + ew+yd =2 + @
x dx
dy dy
Tty 94— —F _ grty I
€ TTd ¢ dr
Tty _
Thus W _ ¢ -2

dx 1 — exty
(b) 322 + 32 + 2y =0

o dy dy
6z + 3y> dr +y+x%—0
d
ﬁ(&yz—l—x) =—y— 6x
@_ —y — bx
dr 32 +z

f(z) = tan(z? — z + 1). By the chain rule,
f'(x) =sec?(z? —z+1)(2z — 1).

(a) T(t) =
by

(2cost,2sint). Thus the velocity is given

U(t) = (—2sint,2cost).
b) The acceleration is d@(t) = (—2cost, —2sint).

(

(¢) Two vectors are perpendicular if their dot prod-
uct is zero.

v(t) - a(t) = (—2sint,2cost) - (—2cost,—2sint) =
4sintcost —4costsint = 0.



