
Math 151 Final Exam 2 05 May 2008

Name (print):

You are responsible for following the instructions below.

1.) Mark your Math 151 section below.

� 501 (TR 5:30) � 502 (TR 3:55) � 503 (TR 2:20)

2.) Print your name, section, and exam form (F.1 or F.2) on the scantron.

3.) You must show your work to receive credit in Part 2.

4.) No calculators.

5.) Turn your cell phone off.

M.C. 16 17 18 19 20 TOTAL

45 pts 8 pts 8 pts 15 pts 16 pts 8 pts 100 pts

The volume and surface area of a sphere of radius r are

V = 4
3
πr3 and S = 4πr2 .



Part 1

Mark your answer on the scantron. (Since your scantrons are not returned, we
suggest that you also circle the answer below.) Each question is worth 3 points.

1.) At what x-value(s) on the graph y = 1/x is the tangent line parallel to the line
0 = 2x+ 8y − 25?

(a) x = ±2

(b) x = −2

(c) x = 4

(d) x = −4

(e) x = ±4

2.) The derivative of y =
cos θ

eθ
is

(a) y′ = −cos θ + sin θ

e2θ

(b) y′ =
cos θ + sin θ

e2θ

(c) y′ = −cos θ + sin θ

eθ

(d) y′ =
cos θ − sin θ

eθ

(e) y′ = −e
θ cos θ + sin θ

eθ

3.) The equation of the line tangent to the curve (y+ 1) lnx = (x+ 1) tan y at the
point (1, 0) is

(a) y = 2(x− 1)

(b) y = 1
2
x− 1

(c) y = 1
2
x+ 1

(d) y = 2(x+ 1)

(e) y = 1
2
(x− 1)



4.) The position of a particle at time t is r(t) = 〈ln 2t, 3
√
t〉. The velocity of the

particle is

(a)

〈
2

t
,
1

3
t−2/3

〉
(b)

〈
1

2t
,
1

3
t−2/3

〉
(c)

〈
1

2t
,
1

3
t2/3
〉

(d)

〈
1

t
,
1

3
t−2/3

〉
(e)

〈
1

t
, 3t−2/3

〉

5.) This is a continuation of Question 4. The line tangent to the parametric curve
r(t) at (ln(2), 1) is

(a) y = 1
3
x+ 1

3
ln(2)

(b) y = 1
3
x+ 1− 1

3
ln(2)

(c) y = 1
3
x

(d) y = 1
3
x+ ln(2)

(e) y = 1
3
x+ 1− ln(2)

6.) This is a continuation of Question 4. The acceleration of the particle is

(a)

〈
− 1

t2
,−2

9
t−5/3

〉
(b)

〈
−1

2t2
,−2

9
t−5/3

〉
(c)

〈
1
2

ln |t|, 5t5/3
〉

(d)

〈
ln |t|,−2

9
t−5/3

〉
(e)

〈
ln 2t,−2

9
t−5/3

〉



7.) Using the method of linear approximation to estimate
√

24 we find that

(a)
√

24 ≈ 49/25

(b)
√

24 ≈ 49/10

(c)
√

24 ≈ 24/10

(d)
√

24 ≈ 49/5

(e)
√

24 ≈ 25/10

8.) Let g(x) be the inverse function of f(x) = x6 − 19x4 + 8x+ 3. Then g′(3) is

(a) −1/8

(b) 1/3

(c) 1/8

(d) −3

(e) −8

9.) The derivative of y = (
√
x)x is

(a) ln(x) + 1
2

(b) ln(
√
x) + 1

2

(c) (
√
x)x ln(

√
x)

(d)
x(
√
x)x−1

2
√
x

(e) (
√
x)x (ln(

√
x) + 1

2
)



10.) The derivative of y = (arctan(x) + 3)4 is

(a) 4
arctan3(x)

1 + x2

(b) 4
arctan3(x)

4 + x2

(c) 4
arctan3(x)

1 + (x+ 3)2

(d) 4
(arctan(x) + 3)3

1 + x2

(e) 4
(arctan(x) + 3)3

1 + 9x2

11.) We may bound the integral
∫ 3

1
3
√
x2 − 1 dx as follows

(a) 1 ≤ I ≤ 3

(b) 0 ≤ I ≤ 2

(c) 1 ≤ I ≤ 8

(d) 0 ≤ I ≤ 9

(e) 0 ≤ I ≤ 4

12.) If

∫ 5

−2

3 f(t)dt = 6 and

∫ −2

9

f(t) dt = 10, then what is

∫ 9

5

f(t) dt?

(a) 8

(b) −16

(c) 4

(d) −12

(e) −8



13.) Below is a graph of the derivative y = f ′(x). Use the graph to identify the
location of the local maximum(s) of the function f(x),

(a) x = 0

(b) x = −3, 1

(c) x = ±2

(d) x = 2

(e) x = 1

14.) Compute lim
θ→0

tan θ

θ + sin θ
.

(a) Does not exist.

(b) 1

(c) 1/2

(d) 2

(e) 0

15.) Compute lim
x→−∞

xe2x.

(a) Does not exist.

(b) 0

(c) 1/2

(d) −2

(e) −1/2



Part 2

Place your answers in the boxes provided.
You must show your work to receive credit.

16.) As a (spherical) snowball melts its volume decreases at a rate of 3 cm3/hr.
How rapidly is the surface area decreasing at the time when the radius is 20
cm?



17.) Find the point(s) on the hyperbola y2 − 2x2 = 8 that are closest to the point
(6, 0).



18.) Differentiate the following functions.

(a) f(x) =
ln(x) cos(

√
x)

2 + x2
.

(b) g(t) = tan(esin(t) + π).

(c) h(x) =

∫ x9

−101

√
1 +
√
t+ t

et
dt



19.) Compute the following integrals.

(a)

∫ 8

1

(
x4 + 3

√
x− 13

)
dx.

(b)

∫ 2π

−3π/2

sin (2t+ π) dt.



(c)

∫
x3

√
1 + x2

dx.

(d)

∫
sin θ

1 + cos2 θ
dθ.



20.) Sketch the parabola y = x2−3x; plot the point (−2, 6). Find the equation(s) of
the line(s) that are tangent to the parabola and pass through the point (−2, 6).


