MATH 1300: CALCULUS 1

May 9, 2006

Final Exam
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T. SCHUMACHER

S. TRAMER
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Show all your work.

Answers out of the blue and without any supporting work
will receive no credit even if they are right!
(Does not apply to multiple choice and true/false questions)

Write clearly.
No calculators allowed.

Box your final answers.

No cheat sheets allowed.

DO NOT WRITE ON THIS BOX!

problem | points score
1 24 pts
2 8 pts
3 8 pts
4 9 pts
5 8 pts
6 8 pts
7 6 pts
8 7 pts
9-26 72 pts
TOTAL | 150 pts




1: (24 points) Evaluate the following definite and indefinite integrals:

1
(a) /0 (22 — 1) dz

In3
(b) e* dx
In2

us
3
(c) / sin x cos x dx
0

(d) / Cos(f‘f) dz



eI
© [ e

(f) /cos:c—sinxdx

cosx + sinx

2: (8 points) Find the area under the curve y = e* 4+ x over the interval [0, 1].

3: (8 points) Determine f'(z) if f(x) = /x sin(t?) dt.
2



2m 27
1
4: (9 points) Given that / f(x) dr =3 and / g(z) dx = —5 determine the following quantities:
0 0

0
() | f(z)dx
2

27
(b) jﬁ (2(x) - 5/(x)) da

27
(@(A (3 g(x)) da

5: (8 points) Find the area of the region enclosed by the curves y = 22 — 2 —4 and y = z — 1.



6: (8 points) Set up, but DO NOT EVALUATE, integrals that express the volume of the solids that result
when the region enclosed by the curves

is revolved about:

(a) the z-axis

(b) the y-axis

7: (6 points) Give an example of a function f(x) that is continuous everywhere, but is not differentiable
everywhere. At what value(s) of = is f(x) not differentiable?

8: (7 points) If f(x) = x* — 32% + 1, prove that there is a point on the interval [0, 2] where f’(c) = —4.
Proof (fill in the blanks and note that there are 7 blanks):

f(z) is continuous on [0, 2] because f is a

f(z) =423 — 922, s0 f is on (0,2).

So, by the theorem, there is a point ¢ in (0, 2) such that

F(e) = - = =Tl -y




The remainder of this exam consists of True/False and Multiple Choice questions (worth 4 points each).
Please circle your answer for each question on THIS page. (The actual questions are on the pages that
follow.) It is not necessary to show your work, and no partial credit will be given.

9: (TRUE) (FALSE)

10: (TRUE) (FALSE)
11: (TRUE) (FALSE)
12: (TRUE) (FALSE)

13:  (A) (B) (©) (D) (E)
14:  (A) (B) (©) (D) (E)
15:  (A) (B) (®) (D) (E)
16:  (A) (B) (©) (D) (E)
17: (A) (B) (©) (D) (E)
18: (A) (B) (C) (D) (E)
19:  (A) (B) (©) (D) (E)
20:  (A) (B) (C) (D) (E)
21: (A (B) (©) (D) (E)
22: (A (B) (©) (D) (E)
23: (A (B) () (D) (E)
24: (A (B) (C) (D) (E)
25: (A (B) () (D) (E)

26:  (A) (B) () (D) (E)



9: TRUE or FALSE: Two different functions can have the same derivative.
10: TRUE or FALSE: Two different functions can have the same antiderivative.

11: TRUE or FALSE: An z-coordinate where f”(x) = 0 is a point of inflection.

12: TRUE or FALSE: /xe‘”dx =ge® -+ C.

4210
13: lim v+ 3 =

00 5$10 + e*
(A) oo (B) 2 (C) 0 (D) —o0 (E) DNE

1

14: Find the x-coordinates of the absolute maximum and absolute minimum of f(x) = §$3 — 53:2 — 6z
on [—1,4].
(A) Max: z =—2 Min: z =3 (B) Max: =4 Min: z =3
(C) Max: =3 Min: x = —1 (D) Max: z =4 Min: z = -1

(E) None of the above

15: Find F'(1) if F(z) = €.

(A) 2 (B) 1 (C) 2e (D) 1 (E) 0



ax* + bx + ¢

16: If a < 0 and b > 0, then lim ——— =

(A) 0

17: Which of the following is true about f(z) =

(B) -

T—00 b3 +c

o0 (C) (D) 3 (E) 1

x2+4x+4?
2 —x—6

(A) f has a vertical asymptote at z = —2
(B) f has a horizontal asymptote of y =1
(C) f has no vertical asymptote

(D) f has no horizontal asymptote

(E) Both (A) and (B)

d
18: Find d—y by implicit differentiation if y = 22y — 3zy — 10
T

(A) 22y — 32

19: If g(1) =2, f(1) = —

(A) 0

92
(B) dxy —lg;v -1 (©) 2§g2y++3gx+ 1 (D) 2zy” — 3y
1, ¢'(1) =0, and f’(1) = 7, then what is (f/g)'(1) ?
(B) £ (C) -3 (D) -7 (E) DNE

(E)

—2xy? + 3y

222y —3r — 1



20: Find an equation for the tangent line to the curve y = 27 — 5 at the point (1, —4).

(A)y="Tz B)y=Tz+5 ((C)y=T7x—-3 D)y=7x—-11 (E)y=Tz-6

21: Find di [cos?(mz)].

(A) sin?(7x) (B) —27 cos(mz) sin(mx) (C) 27 cos(mz) sin(mx)
(D) 2cos(mx) (E) None of the above

22: Find lim < ! >
z—3\x —3

(A) oo (B) —x (C) -3 (D) 0 (E) DNE

23: Evaluate / (CSC2 0 — sec? 9) deo.

(A) —cotf —tanf@+C (B) cotf —tan + C (C) cot 0+ tanf + C
(D) —cotf@+tanf+ C (E) None of the above



24: Which of the following functions is not continuous at x = 17
(A) f(x) =sin (% —x)

(B) f(z)=\/5—x

(C) f(z) = |z —1]

(D) f(z) = { sin(mz), ifx>1

cos(mz)+z, fxr<l
(E) None of the above

h—0 h

N <ln(2—|— h) — 1n(2)> _

(A)O (B) 1 (C) 1 (D) (E) DNE

26: 1512+ 143 >0and (—1)3 — (=1)>+ (1) + 3 < 0, so the polynomial z* — 2% + z + § has a root
between x = 1 and x = —1 by

(A) Rolle’s theorem (B) L’Hopital’s Rule
(C) The Mean Value Theorem (D) The Intermediate Value Theorem
(E) The Extreme Value Theorem



