
Exam II Solutions (Form B)1. A d

dx
(2 cos x − sin x) = −2 sin x − cos x2. B y′ = 1 − sec x tan x; when x = 0, y′ = 1 − sec 0 tan 0 = 13. A f ′(x) = 8(3x − 1)7(3) using the Chain Rule, so f ′(0) = 8(−1)7(3) = −244. E The derivatives of sin x follow the pattern cos x, − sin x, − cos x, sin x, ... so the eleventhderivative is the same as the third derivative, − cos x.5. D r

′(t) =< 1/3 t−2/3, 2e2t >,so r
′(1) =< 1/3, 2e2 >6. C Newton's Method says that

x2 = x1 −
f(x1)

f ′(x1)
= 2 − 23 − 2 · 2 − 5

3(22) − 2
= 2 − −1

10
= 21/107. A Begin with the exponent: lim

x→0−

1

x
= −∞. Thus lim

x→0−
31/x = 0 and lim

x→0−

1

2 + 3(1/x)
=

1

2 + 0
=

1

28. A The graphs of the fun
tions are shown below. Using the horizontal line test, f1 and f2 areNOT one-to-one.
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9. A Either use the formula L(x) = f(a) + f ′(a)(x − a) or just �nd the equation of the tangentline. f(π) = esin π = e0 = 1. f ′(x) = esin x cos x, so f ′(π) = esin π cos π = −1. The equation is
L(x) = 1 + (−1)(x − π) = π + 1 − x.10. C Swit
h x and y and solve for y: x =

2

1 + y2
, x + xy2 = 2, xy2 = 2 − x, y =

√

2 − x

x
(we takethe positive square root sin
e the domain of the original fun
tion is [0,∞)). The domain of thisfun
tion is when the fra
tion is positive, whi
h o

urs when x ∈ (0, 2] .11. E The limit is nothing more than the de�nition of f ′(a), where f(x) = tan2 x and a =

π

4
.

f ′(x) = 2 tan x sec2 x, so f ′(π/4) = 2 tan
(π

4

)

sec2
(π

4

)

= 2(1)(
√

2)2 = 4.12. Using the Produ
t Rule, y′ = 2xex + x2ex = (2x + x2)ex, y′′ = (2 + 2x)ex + (2x + x2)ex =
(2 + 4x + x2)ex, y′′′ = (4 + 2x)ex + (2 + 4x + x2)ex = (6 + 6x + x2)ex.Substituting all derivatives into the di�erential equation yields (6 + 6x + x2)ex − 3(2 + 4x +
x2)ex + 3(2x + x2)ex − x2ex = (6 + 6x + x2 − 6 − 12x− 3x2 + 6x + 3x2 − x2)ex = 013. y′
√

x − 1+y(1/2)(x−1)−1/2+
√

y − 1+x(1/2)(y−1)−1/2(y′) = 3xy′+3y. Moving the terms with
y′ to the left and terms without y′ to the right yields y′(x− 1)1/2 + (1/2)x(y− 1)−1/2y′ − 3xy′ =

3y − (1/2)y(x − 1)−1/2 − (y − 1)1/2, so y′ =
3y − (1/2)y(x − 1)−1/2 − (y − 1)1/2

−3x + (1/2)x(y − 1)−1/2 + (x − 1)1/2
.1



14. i) The relating formula is V = x3, given dV

dt
= −2. At the instant when V = 64,we know x = 4.Di�erentiate and substitute: dV

dt
= 3x2 dx

dt
, −2 = 3(4)2

dx

dt
, or dx

dt
= − 1

24

m

min
.ii) The relating formula is S = 6x2. Di�erentiate: dS

dt
= 12x

dx

dt
. At the instant when x =

4,
dx

dt
= − 1

24
, so substitute: dS

dt
= 12x

dx

dt
, dS

dt
= 12(4)

(

− 1

24

)

= −2
m2

min
.15. i) Using the quotient rule x′(t) =

(1 + t)(−1) − (1 − t)(1)

(1 + t)2
=

−2

(1 + t)2ii) Using the quotient rule y′(t) =
(1 + t)(−1/2)t−1/2 − (1 − t1/2)(1)

(1 + t)2iii) The slope is found by dy

dx
=

dy/dt

dx/dt
. When x = 0 and y = 0, we have t = 1, so the slope is

dy

dx

∣

∣

∣

∣

t=1

=

(1+1)(−1/2)(1)−1/2
−(1−11/2)(1)

(1+1)2

−2
(1+1)2

=
1

216. The slope of the tangent line is given by g′(1) =
1

f ′(g(1))
. f ′(x) = ex3+3x(3x2 + 3). To �nd

g(1), solve f(x) = 1. ex3+3x = 1 when x3 + 3x = x(x2 + 3) = 0, or x = 0 (Sin
e x2 + 3x 6= 0).So g′(1) =
1

f ′(0)
=

1

e0(3 · 0 + 3)
=

1

3
. Sin
e g(1) = 0, the tangent line passes through the point

(1, 0). Therefore, the equation is y − 0 =
1

3
(x − 1), or y =

1

3
x − 1

3
.

2


