MSLC - Math 151 SP 09
Exam 1 Review Solutions

PROBLEMS
1. What is the domain of tan(x)?

All real numbers except where cos(x)=0.

7
That is, all real numbers except X = > + K7 where k is an integer.

+7
2. Use the laws of logarithms to rewrite the expression In| x° @ in a form with no exponents.
z

5In(x)+%{In((y+7)3)—ln(z9 )}

5in(x)+4[3In(y +7)-9In(z)]
3. Solve &' =17 for x

In(e®**!) =In(17)
5x +1=1In(17)
5x =In(17) -1
. In(17) -1

5

82)(_5 . Find (%),

4. f(x)=
() 12x+1

_ 8x-5
Y= ox+1
y(12x+1) = (8x-5)
12xy +y=8x-5
12xy -8x=-5-y
X(12y-8)=-5-y
. -5-y _ S+y

12y-8 8-12y




5. Find the domains of the following functions:
x-1

a. f(x)= 1

We can't divide by O so X #—=1. We can't take the square root of a negative number so

X109

x+1

(x-1>0 and X+1>0) OR (x-1<0 and X+1<0),
(x>1 and X >-1) OR (x<1 and x<-1)
x>1 OR x<-1

So we get (—0,—1) U[1,0).
b. f(x)=In(x*-4)

We can’t take the log of a negative number or zero so
x*—4>0

x> >4

2<X or x<-2

(—00,—2) U (2,0)

c. F(X)=41-49-x°

We can't take the square root of a negative number so:
1-49-x*>0 and 9-x*>0

1>49-x* and 9>x2

1>9-x* and -3<x<3

-8>-x* and -3<x<3

8<x* and -3<x<3

J8<x or x<—/8 and -3<x<3
—3<x<—/8 or 8<x<3
[-3,—/8]U[+/8,3]

6. Given f(x)=+x and g(x)=x?-5x+6 find the functions:
a) h(x):g[f(x)]=(&)2—5&+6=x—5&+6
b) k(x)= f[g(x)]=Vx*—5x+6
& 100=F[100]=vVx =(x*)" =x = ¢/x



7. Given f(X)= find

6
5-x-1"

6 6
5-J12-1 5-411
b. domain of ¥

We can’t take the square root of a negative so
Xx-1=0

x=1
We can't divide by O so

5—-4x-1%#0
5#4x-1
25#x-1

X # 26

Which gives us [1,26) U (26, )
c. all asymptotes of £

X =26
d. Fl(x)

6
Y 51
y(65-vx-1)=6

5-x—1=2
y

x-1=8_5

y

VX—1=—§+5
y

2
x—lz(—§+5]
y
6 2
x:(——+5J44
y

8. Find the following limits:

X2 —4x—21 (x=7)(x+3) M(X+3) 10 5

a Im——=Ilim———————~= —

o7 X2 —=2X—35  x>7 (X—T7)(X+5) o (x~T)(x+5) 12 6

o f(12)=



b.

lim
x=>0"1—e
Jx is going to be number very close to 0 and positive as x — 0.

= —00

NE

e is going to be a number very close to e°=1, but bigger then 1 as x — 0™

Therefore, 1—e"* is going to approach 0 as x — 0" but be less than 0.
1

Thus, - =—
(a number slightly less then 0)
°=2 6-x20 lim (1) =1
—~ _ = 1 62x ML=
. Iirrg|6—|_ling 66 X :Iirrg{ L e —{I_“ﬁ n__, -DNE
X _é =X §_x<0 -1 6<x (lIm(=D)=-
—-X

o im0 (cos() +D)(cos(x) 1) =|im(C°s(X)+1)W=cos(0)+1=2

x>0 cos(X)—1 x>0 cos(x) -1 x>0 c =1)
e.
. 1
lime= =0
x—1"

x—1gets close to 0, but is less then 0 as x »1". -1 goesto —o

1 1
asx—1. Thus,e~* goestoe ™" =—=0asx—>1.
e

lim o | lim 2= o
_ _ v t2 _t_ S0
folim Tt Y gim (T _JeF Ot o0 e
B2t?—t—6 0 2t —t-6 |.  7-
lim — — =
t--2t°—=t—06 t-—20
2x® 3x* 4 , 3
G G B ¢} G ) B R e S v I | N
9. lim ————=1limX-"——p— =i 3 > = lim = =2
o X3 -1 ok (K43 -1 o X 3 1 o, 3 1 1400
" at s T3 toT s
X X X

h. limcos@ = DNE because cosine oscillates between -1 and 1 and doesn’t approach just one number

O—0



- ) 1 ’
i. lim = lim = lim

AN

X6

i limx%sin(L)=?
J limx sin(%) ="
-1<sin(3) <1
—x* <x*sin(4)<x®
i v2) < [i 26in (2 < [ 2
lim(-x*) < lim(x Sln(x))_LI_I‘)Tg(X )
<lim(x%sin(%)) <
0<lim(x sin(£)) <0

. 2 - 1 _
lim(x sin(4))=0
by the Squeeze Theorem

N v (2x—x/3x2+2x+3)(2x+\/3x2+2x+3)
im 2X—3X"+2%x+3

ko =i
2 x=3 gk (x—3)(2x+\/3x2+2x+3)
! (4x° —(3x* + 2x+3)) ! (4x? - 3x* —2x-3)
=lim =1m
©F (x=3)(2x+VBx +2x+3) 7 (x-3)(2x+ /3 +2x+3)
~ lim (x-2x-3) ~lim (x=3)(x+1)

3 (X—3)(2X+M) s (x—3)(2x+\/M)

iim M(x+1) 4
X3 M(2x+\/3x2 +2X+3

N —
'_\
N
Wl

lim2x —v/4x? =x =lim
T i) (zxeaex)

) X
=lim

X3 X3
X—>—0 [4X6 -7 X—>—00 . /4)(6 -7 X—>—0 4X6 -7 X—>—00 _\/4_ 7 _\/4_;’_0 2

i : 1 . 1
=lim > =lim =lim
Hoo(2x+\/4x2—x) H°°%(2x+\/4x2—x) H‘”(ZJF 4x2—x] H""(2+ 4



x2—2x% —5x+6
X2+ x-2
discontinuous.
Discontinuities are where the bottom equals O.
X*+x-2=0
(x=-D)(x+2)=0
x=1 or x=-2
Limits at the discontinuities:

3 _oy?_ —1)(x2 - X*—X+6
i X = 2X°=5x46 L (x=1)(x x+6)_"mM( )_6

9. Let f(x)= . Find all discontinuities. Find the limits at the places where f(x) is

ol X2 X—2 ol (X=D(x+2) ot (x<T)(x+2) 3

X 2x2-Bx+6 . (x=D)(E—x+6) . (XD (*-x+6) 12
lim > = lim =lim ===
x>2  x24x—2 =2 (X=D(x+2) ot (x<T)(x+2) 0

lim (x> — X +6) 12
AT (X —x+6) oz (x+2) | o7

lim = = = DNE
2 (x<T) (X+2) lim (x*—x+6) |12 _
X—>—2" (X+2) 07
12 x<-1
x-3
10. Let f(x)=4x+2 -1<x<3 Find the following:
a-x 3<x
a f(-)=(-1+2=1
b. f(3)=3+2=5
C. Iin} f(x)= Iirq(x+ 2)=3
lim(x+2)=1
x—-1"
d. lim f(x)= 12 = DNE
o im (_j _ 3
x»>-1"\ XxX=3
e. What value must a have in order for f(X)to be continuous at x=3?
£ x<-1
X—3
f(X)=9x+2 —-1<x<3
a-x 3<X

lim f(x)=lim f(x)
x—3" x—3"
Iirgl(x+2): Iirg(a—x)
5=a-3

a=28



1. Let f(x)=—2—. Find lim ) =f@)
X+1 x—2 X -2

1 1 3—(x+
3(x+1) lim 2—X

“mM:”mm:"m

1)

x—2 X—2 X2  X—2 X—2 X—2
_M ___1
3(x+1) (x~2) 9

=lim
X—2

12. Let f(x)=x2-3x+2. Using mw fi

x=1.

i F@Eh) - 1) :"m[(1+h)2—3(1+h)+2]—0 i (+20+h?) ~3-3h+2

o2 3(X+1)(x—2)

nd f'(1). Give the equation of the tangent line at

hZ

h—0 h h—0 h

h—0 h

=lim _h:Iimh—lz—l
h h—0

h—0

So the slope of the tangent line is -1. The tangent line goes through the point (1, f(1))=(1,0).

Thus, we get: y—-0=-1(x-(2))

JErh-4-o-4_. Jhr2-\2
h h

h—0

y=—-X+1
13. Let f(x)=+x-4. Using LI_ETJ f(a+hr)]_ () find f'(6).
00 =1im f(6+hg—f(6):|him
:”m(\/h+2—ﬁ)(\/h+2+ﬁ)_“m ((h+2)-(2))

M h(nezedZ) | "on(vhezeva)

_lim i _ 1
“”OK(M+\/§) 22

14. Let f(X) be the graph to the right. Find:
a) limf(x)=—4 b) lim f(x)=o0

d) lim f()=—0 ¢ lim f()=—e

X—>—-2"

9) limf(x)=-2  h) limf(x)=c0
i) f(=2)=undefined k) f(3)=3

c) XIirpSf(x):3

f(x)

\muhmmqm
1 5711

f) lim f(x) =3 [
i) f(-5)=1
) f(6)=—4

B

=
-
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15. Sketch a graph with the following properties: |

lim f(x) =4, lim f(x) =+, lim f(x)=o0

X—>00 X—>—00 X—4"

lim f(x) =—oo, lim f(x)=5, lim f(x)=-2 T [ e
X—-3" x—>-3"

x—4*

16. Use the Intermediate Value Theorem to prove that there exists a positive number ¢ such that
¢? = 2. (Hint: Let f(X)=x*. Choose your endpoints to be X=1andX=2.) Clearly state each

condition of the Intermediate Value Theorem and why this set-up satisfies the condition.
The intermediate value theorem says: If f(X) is continuous on the closed interval between the

two points a and b on the x-axis, if N is a number that is between f(a) and f(b) on the y-axis,
and if T(a)= f(D), then there is number c between a and b on the x- axis such that f(c)=N

Let T (X)=X*. Then f(x) is continuous for all real numbers, particularly from[1,2].
f)=1=1
f(2)=2°=4

So f@)=f(2)

and  f(1)<2<f(2)

So, by the Intermediate Value Theorem, there is some number ¢ such that f(c)=c*=2.

f(x)
17. Let f(X) and g(X) be the functions given in the graph to the right. 1
Find the following values: I
a) 9(f(2))=9(6)=-2 b) f(9(2))=f(-2)=6

c) 9(9(6)) =g9(-2)=-2

VAVAVAVAVARTE




18. Sketch the graph of f(X)= JX . Now sketch f(x+2), f(2x),and —4f (X).

o f(x) o f(x+2)

o Al

| I

A i

2| 2/
E452 12345678910 S4521 12345676910

2l 2

a4l 4

2

4

B

543524 12346678910 i
a2t 10

12

4 14

19. Use the derivative rules to find the derivatives of the following functions:
(a)

f(x)=x*+7x°

f(x)=24x*"+7(3)x*" = 24x% + 21x°

(b)
g(x) =56e* —8x"

g'(x) =56e* —8(4)x** =56e* —32x°

(c)
h(x) :%+<‘/§ =5x7° + X/
X

h'(x) =5(=3)x** + (%)X = —15x* + 1 x



Quick Summary of the Material

We strongly suggest you make your own study guide using your book and class notes. Here are a few
things you may want to include:

1. A review of all the basic functions and their properties found in section 1.2 of your book.

2. The properties of_exponential and logarithmic functions.

w

. Odd/Even Functions:

D

An odd function is one that is symmetric about the origin. ex. y=x, y=x%, y=sinx
An even function is one that is symmetric about the y-axis. ex. y=c, y=x?, y=cosx

. Domain & Range: Domain is the “input” into a function. Range is the "output” of a function.

5. Limits:

Intuitive definition - the limit L is the number the function approaches as x approaches the value
a.
Limit Laws - Look in Section 2.3 for all of the limit laws.

6. The three essential parts of Continuity:

A function f(x) is continuous at x =a (aneed hot be in the domain of f(x)) if

1.
2. lim f (x) exists (which means
X—a

3.

f(a) exists as a finite value
lim f(x)>L

X—a~

lim f(x) > M

x—a*

are both finite valuesand L=M )

f(a) = lim f(x)

If ALL three conditions hold, then f(x) is continuous at x=a.

7. Average Rate of Change/Instantaneous Rate of Change:

The "average rate of change” is the rate of change of a function (or slope of the secant line)

between two points x=a and x=b on a continuous function. This is calculated by w.
The instantaneous rate of change is the rate of change (or slope of the tangent line) that occurs

at a single point, say x=a, of a function. It is calculated by lim M provided this limit

X—a a

exists. This is also called the derivative of the function at x=a, and we denote it f'(a).

8. Intermediate Value Theorem:

If f(X)is continuous on the closed interval between the two points aand b on the x-axis, if N is a
number that is between f(a) and f (D) on the y-axis, and if f(a)= f(b), then there is number ¢
between aand b on the x-axis such that f(c)=N..

9. This chart of special trig values: ) 0 /6 /4 /3 /2
10. The differentiation rules in section 3.1.

11. Anything the book has in a red box.

(0) | 30) | (45) | (60) | (90)
sine | 0 | 1/2 | J2/2 | V3/2 | 1
Cos © J3/2 | J2/2 | 1/2 0

Tan©® | O J/3/3 1 /3 UND

[y




