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Math 131
Exam 1

Name:
ID:

This exam has:

e 18 multiple choice questions worth 4 points each.

e 2 hand graded questions worth 14 points each.

Important:

e No graphing calculators!

Any non-graphing, non-differentiating, non-integrating scientific calculator is fine.
e For the multiple choice questions, mark your answer on the answer card.
e Show all your work for the written problems. Your ability to make your solution clear will be

part of the grade.

sin(A + B) = sin Acos B 4 sin B cos A

sin(2A) = 2sin Acos A

cos(A+ B) = cos Acos B Fsin Asin B

cos(2A) = cos? A —sin* A

tan A &+ tan B 2tan A
tan(A £ B) = tan(24) = ———
an( ) 1 Ftan Atan B an(24) 1 —tan’ A
1-— A 1 A
sin?(A4/2) = % cos?(A/2) = “%
1—cosA sin A
tan(4/2) = sinA  1+cosA

1
sin Asin B = 3 [cos(A — B) — cos(A + B)]

1
cos Acos B = 5 [cos(A — B) + cos(A + B)]

1
sin Acos B = 3 [sin(A + B) + cos(A — B)]

1
cos Asin B = 3 [sin(A + B) — cos(A — B)]

2

sin A +sin B = 2sin (A —i2_ B> CoS (A_—B>

sin A —sin B = 2 cos (MTB) sin (A ; B>

A+ B A—B
cosA—l—cosB:Q(:os( —i2_ >COS(T

)

cos A — cos B = —2sin (A;B) sin (A;B>

Law of Cosines

A =a?+b>—2abcosC

Law of Sines

sinA sinB sinC

a b c
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1. What is the natural domain of the function

Vi—z

fla) = 2
(a) (—o0,0)
(b) (—o0,0]
(¢) (—o0,1] — CORRECT
(d) (=o0,1)
(e) (1,00
(f) [1,00)
(8) (2,00)
(b) (1,2)

(i) All real numbers except 1 and 2

(j) All real numbers except 2

Solution: Due to the square root, we need 1 —x > 0, or x < 1. For the denominator, we need
x # 2, but this is already ruled out. Thus we have (—oo, 1].

2. Let f(z) = 2% and g(z) =z + 2. What is fogo f(1)?
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Solution:
Fla(f(0) =f(9(1?)) = f(g(1)) = fF(1+2) = f(3) =32 =9

3. Suppose sinz = g and cosx < 0. What is tanz?

(a) —4/3

(b) —4/5

() —3/4 — CORRECT
(d) =3/5

(e) 3/5

(f) 3/4
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() 4/5
(h) 4/3
(i) 7/6

Solution: cos®z =1 —sin’z = 2. Thus cosz = —4/5. tanz = sinz/cosz = —3/4.

4. Let f(z) =4 -3%. If you write f as f(x) = A e, what is k?

Solution:
4 . 321 :4 . eln321 — 4 . 62:Elr13
Thus, k£ = 21In 3.
5. Solve for z

263x+1 =10

(a
(b
(c
(

) In

) (ln5 ~1) — CORRECT

)
d)

)

)

)

(In10+1)
(In10 — 1)

NI= D= W= ’—‘

=)
—_
(@)
+
—_

(e
(f
(g
(h

In10 —1

In5+1

) In5—1

Solution:

237+ =10
6333+1 :5

3r+1=Inb
In5 -1
3

Tr =
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(a) —35
(b) —15
c) =5 — CORRECT

h) f has no inverse

Solution: f is one to one and therefore has an inverse. Let y = 2z — 5 and solve for x: = = y—;“r’
Thus f~'(y) = X2 and f~1(—15) = —10/2 = —5.

7. Which of the following functions below, all definied on the real line, have an inverse function?

L f(r)=22x—-4
I g(z) = 5e*
I h(z) =3(x—1)*+2

(a) None of these
(b) I only
(c) II only
(d) III only
e) Tand IT only — CORRECT
) T and III only
) II and IIT only
)

I, 1T and 111

(

(f
(g
(h

Solution: f and g and one to one. h is not one to one and therefore A does not have an inverse.

8. Solve for x. Find the smallest solution greater than or equal to 0.

cos’x — cosx = 2
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(h) No solutions

Solution:

cos? r — cosx =2
cos’z — cosx — 2 =0
(cosx — 2)(cos+1) =0

cosx = 2 yields no solutions. cosz = —1 has solutions z = —m, 7, 37, .. ..

9. Find the limit

422 4+ b + 12
290 622 — 27z + 1
(a) 0
(b) 2/3
(¢) =5/27
(d) 4
(e) 5
(f) 6
(2)

g) 12 — CORRECT
(h) —27
Solution:

. A +5x+12 04+0+12
lm = =
t—0622 —27x+1 0+0+1

10. Is it possible for a function, f(z) to have the following properties:

I f(2)=2
IL lim f(x) =1

(a) Yes — CORRECT
(b) No
(c) Can not be determined from the information

Solution: Yes. See, for example, the function graphed in Problem 11.

11. Consider the graph of the function F'(z) below.
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— CORRECT 1+2+0— (—1)

12. Find the limit

. (2h — 3)3 + 27
lim
h—0 h

(a) —27
(b) 2
(c) 8
(d) 0
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(e) 27
(f) 54 — CORRECT
Solution:
) (2h—3)3+27 . 8h® —36h% 4 bdh — 27 + 27
lim = lim
h—0 h h—0 h
. 8h® — 36h> + b4h . h(Sh2 — 36h + 54)
= lim = lim
h—0 h h—0 h
= lim (8h* — 36h + 54) = 54
h—0
13. Let

Tz —3 ifx <5
f<x>_{2x—6 ifz>5

e
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— CORRECT
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j) Limit does not exist

Solution: When x — 5 from the left, we use the formula x — 3. Thus

lim f(z) = lim (x —3) =2

5~ =5~

14. Suppose you know the following about the functions f(z) and g(x).

lim f(z) =3 | limg(z) = —1

r—1 z—1
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(a) —4
(b) —4/3
(c) —1
(d) 0
(e) 1
(f) 4/3 — CORRECT
(g) 4
(h) Does not exist

(i) Can not be determined from the given information
Solution: Use limit properties:

lim f(x> — g(x) _hmx—ﬂ f(.%‘) — hmz—>1 g(q;)

a1 2 —g(z) 2 — lim, 7 g(2)
_3 —(-1) B 4
T2-(-1) 3

15. Let f(z) and g(x) be functions with domains all real numbers. Which of the following statements
are always true.

I If hIT(l) f(z) and lim g(x) exists then lim [f(x)/g(z)] exists.
z—

z—0 z—0

II. If lir% f(z) and lim g(x) exists then lim [f(z) — g(x)] exists.
T—

z—0 z—0

III. If glgl_r}(l) f(z) and :101_% [g(x) — f(x)] exists then 9101_% g(x) exists.

(a) None of these
(b)

(©)

(d) IIT only

(e) T and II only

(f) T and IIT only

(g) II and III only — CORRECT
(h) I, I and III

Solution: (I) can be seen to be false by the functions f(z) = 1 and g(z) = z. II and III are
true because of the limit properties of sums.

16. Find
lim tan(98z)
z—0 tan(99x)
(a) 0
(b) 98/99 —s CORRECT
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(c) 99/98
(d) 1

(e) Does not exist

Solution:

. tan(98z) . sin(98z) cos(99z)
lim ———% =lim - —
x—0 tan(99z)  =—0 cos(98x) sin(99x)

. cos(99x) .98 sin(98x) 99x
= lim ——=~ lim — - - —
z—0 cos(98x) / \==099 98z  sin(99z)

()3 (=52 (i)

98 98
99 99

17. Suppose you know the following about the function f(z):

2x4—x3§f(a:)§5x—4, 0<x<?2
Find
}g f(z)
(a) —
(b) 0
(¢) 1 — CORRECT
(d) 2
(e) 3
(f) 4
(g) 5
(h) Does not exist
)

(i) Unable to determine from the given information

Solution: This is the Squeeze/Sandwich Theorem. We know that

lim 22% — 23 =1
r—1

lim bz — 4 =1
r—1

Since f is squeezed between these two functions, we must also have lirr{ flz) =
—

18. Suppose

o) = {ax+4 ife < —1

20 +a ifzx>-—1

Find a so that f(z) is a continuous function.
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~
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— CORRECT
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TN N
=09

(i) It is not possible to find such an a.

Solution: We need to have

lim f(z)= lim f(x)

o——1- o1+
Computing

zEI_I}f flz)=—a+4

wgr_nﬁf(:v) =—2+a

Set these equal and solve: —a +4 = —2 + a gives 2a = 6 or a = 3.
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Name:
ID:

Note: You will be graded on the readability of your work. Use the back of this sheet, if necessary.
19. Let f(z) = /.

(a) Find the slope of the secant line on the graph between x = 16 and z = 16 + h.
Solution:

f(16 + h) — f(16)

(16 + h) — 16
(V16 + h) — (V16)

h
V16 +h —4
h
(V16 + I — 4) (/16 + h + 4)
h(vV/16 + h + 4)
~ (16+h)—16
~ h(VI6+ h+4)
h

" (V16 + R+ 4)
1
V16 +h+4

(b) Take the limit of your secant line to find the slope of the tangent line, f'(16).

Solution:
f’(16) = lim ;
h—0+/16 + h +4
B 1 1
T Vi6+4 8

(c¢) Find the equation of the tangent line at z = 16.
Solution: You have a slope 1/8 and point (16,4) which gives the line

1
y:§(a:—16)+4
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Name:
Note: You will be graded on the readability of your work. Use the back of this sheet, if necessary.
20. Let

_x2—9
-3

()

(a) Find hgzls f(x)

Solution:

: 2?2 —=9 . (x—=3)(z+3)
igf(x)—glﬁlg; x—3 _}clgé x—3

=lim(z+3)=3+3=6
x—3
(b) What is the domain of f(z)?
Solution: We can not have z = 3. Domain is
Domain(f) = {x € Rz # 3} = (—00,3) U (3,0)

(c) What is the range of f(x)?

Solution: Note that we can write f as a piecewise defined function:

x+3 if x #3
flz) = .
Undefined ifxz=3

Thus, the graph if f is a line with a hole in it. That hole occurs when z = 3 and y = 6.
Thus, the range of f is

Range(f) = {y S R|y # 6} = (—OO, 6) U (67 OO)



