MATH 141

MIDTERM EXAM II ANSWER KEY
November 7, 2000

1. (20pts) Suppose that f(x) = 23 — 2z + 1.

(a) What is f'(z) ?

di(x3—2x+1)=3x2—2
T

ANSWER: 322 — 2

(b) At what places is the tangent line to the graph of f(z) horizontal ?

2
flilr)=0 = 32°-2=0 = 32’ =2 = mzzg

2 )2
ANSWER: /=, —/=

(c) At what places is the slope of the tangent line equal to 1 ?
fllz)=1 = 32°-2=1 = 32°=3 = 2 =1

ANSWER: +1 , —1

(d) Find the tangent line to the graph when z = 2.
The slope is
f1(2)=3(2)?-2=12-2=10,
and the point is (2, f(2)) = (2, 5).
ANSWER: y — 5 = 10(z — 2)



2. (10pts) Answer each of the following questions.

(a) Let f(x)zi_'__z.What is 1(0) ?
oy @+2)—(z-2) 4 ey 4
fz) = CEDIE —($+2)2=>f(0)_§_1
ANSWER: 1

(b) If s(t) = tan(t), what is s'(%) ?

s'(t) = sec’(t) = s'(%) = secQ(z) -1

47 cos?(%) ( )2

=2

S |-

ANSWER: 2
3. (20pts) Differentiate each of the following functions:

(a) (x+8)(xz—28)

d d.
%((w +8)(z —8)) = %(x —64) =2z
ANSWER: 2z

(b) " (1+x) .
—("(1+z)=e"(1+z)+e" =€"(z+2)

dz
ANSWER: €*(1 + z) + €*
sin
d sinz _ cosxz(z® +1) — sinz(27)
dra? +1 (22 4+ 1)2
2 _ .
ANSWER. & z(z* 4+ 1) — sinz(2x)
(22 +1)2
1
d
d_1__ _“mm
drl++z  (1++/7)2
-1
ANSWER:
2Vz(1+ Vz)?



4. (10pts) Evaluate the following limits (note: some of them may be 400, —o0, or may

not even exist):

sin(m + h) — sin(n)

(a)  Jim h
i ST+ R) = SI(T) i) = cos(r) = —1
h—0 h
ANSWER: —1
. sin(z?)
(b)  lim—5
c (3 c (3 f (3
lim sin(a”) = lim xsm(;: ) = limz lim sin(a”) =0x1=0
=0 T z—0 T =0 z—0 I
ANSWER: 0

5. (10pts) Differentiate each of the following functions:

ANSWER: ¢(€%) ¢z

d o\ o2 2
%(sm(x ))° = 2sin(z”) cos(z) (2x)

ANSWER: 4z sin(z?) cos(z?)



6. (15pts) The position of the weight attached to the end of the spring is given by
s(t) = 2sin(2t).

(a) What is the velocity of the weight at time ¢ ?
v(t) = s'(t) = 2cos(2t) x 2 = 4 cos(2t)

ANSWER: 4 cos(2t)

(b) At which times is the weight momentarily at rest (i.e. at which times is the

velocity zero) 7
v(t) =0 = cos(2t) =0 = 215:%4_]4;% — t:%“"g

where k is any integer.
ANSWER: % + kg for k € Z

(c) What is the acceleration of the weight at time ¢ ?
a(t) = v'(t) = 4(—sin(2t) * 2) = —8sin(2t)

ANSWER: —8sin(2t)



7. (15pts) Suppose you have the following information about the functions f and g:

f=—2] 4(1)=3
Fm=3 | ¢=>

B =2 [y -1
e =—1]¢E) =1

Use this information to find:

(a) (f+9)(1)
(f+9)1)=F1)+g(1)=3+2

ANSWER: 5

ANSWER: -2
8. (10pts) Find the second derivatives of the following functions:
(a) zsinz
f(z) =zsint = f'(z) =sinz+zcosz = f"(x) = cosz+cosx+ z(—sinz)

ANSWER: 2cosz — zsinzx

(b) 5°
@) =3 = f(2)=5(n3) = ["(z) = (3(In3))(In3)

NOTE: It is important to use a natural logarithm here.
ANSWER: 3%(In 3)?



