SOLUTIONS for Exam # 1

1. { 10 points }  Complete the following table without explanations.

T —2 —1 0 1 2
f(x) —1 2 0 ) 1
g(x) 2 0 -1 2 -1

| (fog)w) | 1 | O [ 2 | 1 | 2 |

[ (gef@ [ O [ -1 [ -1 ] 2 | 2 |

2. { 10 points }  Classify the functions as even, odd, or neither. Check the appropriate
boxes without explanations.

function odd even neither
f(z) from problem 1. v [] ]
g(x) from problem 1. [l [ v
cos®(x) ] v ]
r—a? v [ O
22 +sinz [ ] \/

3. { 5 points } State the domain of the function f(x) = ;72.

D=(2,00) or x>2

We have that = —2 > 0 for the square root and also the denominator
should not be 0, i.e. = —2#0.

1
721 °

4. {10 points } Given the functions f(z) = 3;_1 and ¢(x) =

find the
composition f o g and state its domain.

1

20 1 1 _ L
(fog)(z)= 3(2)-1 3= T 4=2® T (2-2)(2+a)

z2—1

D ={all real = # +1,42} .

5. {10 points } In each part, find the inverse f~!(z) if the inverse exists.

(a) f(z)=cos(2z), O0<az<T

We have that 0 < 2z <7 for which interval cos™! is defined. Thus,
y = cos(2x) is equivalent to cos 'y = 2z and therefore z = Icos™!

5 COS™ " Y.
So, f(x) =4cos .

(b) f(x) =sin(2x) , 0<z<?

The function sin(2x) is not one-to-one for 0 <2z <7 (we have that
sin(2z) = sin(m — 2z) ) and therefore there is no inverse to f.



6. { 10 points } Complete the identity using the triangle method.

COS (tan_1 :U)

1422

7. { 10 points } Solve for = without using a calculating utility.

—1
21n (—) +1In(22*) =In8
T

We have that  2In (5!) + In(22%) = In ((51) (2¢1)) = In (2¢2) .

So, In(22?) =In8 and therefore 22?=8 which gives 2?=4
and 1z = +£2. However, the domain for In (_71) is <0

and therefore 2z =2 should be excluded.
Thus, the solution is x = —2.

8. { 12 points } Find the limit.

, x2+9—3
Lim
xr—0 x
y Vi2+9—-3 Va2+9+3 ¥ (22 +9) — 32
— 1m = 1m
2—0 T vVrz+9+43 =0 /2?2 4+ 9+ 3
. 7 ’ T
= 1m — 11m
=0 /224943 =0 /2?2 +9+3

0
= B — e O
vO+9+3



9. { 12 points } Find the limit.

~£(-5) -2\ 7’ 1
= lim (1—§> = (lim <1—§> > = e = .
Tr——+00 € r—-+00 T

10. { 12 points } Find the limit.

_ (3 —2z)3
lim
z—+oo (7 + x + 92?)

m 3720 & w5
= lim — lim Sy
T—+00 $(7 + T+ 9x2) g3 T—+00 %
S ) ) (0-2) 8
lim = = — = ——.
11. { 12 points } Find the limit.
lim tz?n(?):v)
z—0  SIn (%)

i (tag(jx)) (mig)) (3756)

(o 522 om ) om ) - 00—

1
2

12. { 12 points } A positive number € = 0.01 and a limit L =4 for the function
2
flo) =5 at a=3

5 3 are given:
) 922 — 4
lim =4 .
r—2 31’ — 2

3

Find a number § such that |f(x) —L|<e if 0<|z—a|] <§.

We have |f(z) — L| = 99624—4‘ -

(32—2)(3x+2
3rx—2

2oy = Pr42-4
3’:17—%’ < 30 for 0<\$—a\:|x—§|<5.

= |3z — 2

So, if we set 6 such that 30 <e=0.01, for example ¢ = 0.0033 ,

we shall have that |f(x) —4| <0.01 if 0<}x—§‘<5.



Bonus Problem. { 20 points } Find the limit.

(1 ~ cos(27)

!
o\ sin(2x)

x—0

e sin(l/x))

— <lim M) + (]im x sin(l/x)) .

r—0  xsin(2x) z—0

For the first limit we have
lim 1— 'COS(2IC) — lim 1— .(308(233) 1 + cos(2x)
z—0  zsin(2x) r—0 xsin(2x) 1+ cos(2x)

1 — cos?(2x) sin?(2x)

o _
Fa sin(2z)(1 + cos(2x)) P sin(2x)(1 4 cos(2x))

in(2 in(2 2 2
. L C) _ g SO - 1) = 1.
=0 (1 + cos(2x)) e—0  2x 1+ cos(2x)

For the second limit we shall use the inequalities —1 <sin(1/z) <1

and therefore —|z| <z sin(1/x) <|z|.

Since |r|] -0 as x—0 by the Squeezing Theorem we have

that lirr(l) (x sin(1/z))=0.

Finally,

, 1 — cos(2x) ,
l’lif(l) (ZE‘ST(ZI)—}_I. Sln(l/ﬂf)) = 1 + 0 = 1.



