Calculus Maximus WS P.3: Simplifying Expressions

Name K g ?ﬂ Date Period

WS P.3—Simplifying Expressions and Algebraic Gymnastics

Show all work on notebook paper. No Calculator

1. Find the exact value of each expression

(a) log;,25+log; 4 (b) 42
10 10 ﬂulq o 4 Z‘f
/05 (25-4) e e
€
/o310
foq o lo 12
To
Z
2. Solve each of the following equations for x. Find the simplified, exact value.
(a) & =3 b) ¢ =3 (c) logs (x+1)=2 (d) logz 27 = x
In(e* =Ln3 e 3
ael ks x 3 =3
e - n3 Y =9 X =3
Lale®) = Ln(u3) v =B

k“_/eﬂ (,&'3) "rfj oub: [095(54,[372
log,? =2
"’9371:7‘

2=Z
Multiple Choice
O 3. Rationalize the numerator of F4-Vx=2
X
2 6 6
(A) (B) @
x(\/x+4+\/x—2) x(\/x+4—\/x—2) x(\/x+4+»\/x—2)

2x 6x

®) Jx+4+x-2 ®) Jx+4-Jx-2

S el

> Ut 4 + -2
(x+4) = (=2
X (I +H + -2
X+ Y- X+2
X(Jvrg + %2
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Calculus Maximus WS P.3: Simplifying Expressions

\D 4. Which, if any, of the following statements are true when g, b are real numbers?

L For all positive a and b, M PS5 neq 2ero,

I Forallaand b, \[(a+b)" =|a+b[/ +ra e Kows, i rats

II.  For all positive a and b, \/_g_j?q@
a

(A) lTonly (B)all ofthem (C)Iand II only @I only (E) Il and III only
(F) none of them (G) I and Il only (H) I only

ar. a-* & —%
\j’"-i—\/TJ z -5

(@) (J= ~V8D

(a—

e A LI

1+i

C 5. Simplify the expression x—3

5+40( 9)

X2 —
x+3 x+3 1(x+3 x+3 x=3 x=3

) ( +9j ® @E(ﬁj O ® (+9j ®

HE R e e Y Crax—3 | D
G<io(E=) x-xH) L= 6__2( -

Sxifox-15 | ( x+3>
&—3§§(x+3 + 2(x+3) liﬂ’i— 5 xes
6&—3 X+3)+T'D>L S(C+8%~7)
X -9+ %+

E 5y=45+90X
6. The shaded area in the figure is the complement of the sector of a circle of radius 6 inches lying

inside the right triangle A4BC with the angle 6 being expressed in radians. Express this shaded
area as a function of S, of 6.

,]ﬂ o h O &qp&%w =)
=1 foan o RE Trimyle. = Ebh

\/L: [/‘}71’\9‘ = —\Z"F-é-(wmQ

bﬁﬁ&;b:r"é 89 Aoy o Shoded

5(9), J,C@(w,me) z(é)g
B = z(a@[:-hme ol
« T - = 18(Gmo-£D
(A) S(6)=36(tan0-6) (B) S(0)=36(sin6—0) (C) S(0)=18(sin6—0)
1C

(D) S(0)=18(cos6—0 S(0)=18(tan6—0)
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Calculus Maximus WS P.3: Simplifying Expressions

( /7. Which of the following statements are true? Cincles (v @2_,, (j _ k>?'_; &
L. The circle (x—l)2 +(y —2)2 =1 has radius = 1/ Conter @ (n K), odive=1¢

11 The circle (x— 5)2 +(y- 6)2 =9 has center:t‘gi)\.(s/@

I The circle (x— 4)2 +(y- 4)2 =25 has y-intercepts=1, 7

(A)Ionly (B)Ionly Iand [l only (D) I only (E)II and III only
(F) none of them (G) all of them (H) I and II only

. 3/3m+: et x=0
D y—1) =25
(3,4)7’:29’/9:
yu=dy
3 =H+3, 97 4-2

RNEN

G 8. Find the area of the shaded region shown outside the square and inside the circle when the area of
the circle is 257 sq. units.

Arta o Circle =T 1 \12&2*

gpf—rlgzé‘ﬁ/ h
=5 Area ot blue
Are o 0‘(;57H4f0 % o = z6m - 20
= (9@>2' O futt = 29 (-rr—z>
= 26-Z b=51Z
= 50

3

(A) 5(4-7) sq.units  (B) 5(z—1) sq. units @25 (7—2) sq. units
(D) 5(7—2) sq.units  (E) 25(7—1) sq. units  (F) 25(4—7) sq. units
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Calculus Maximus WS P.3: Simplifying Expressions

f(x+h)—f(x)
h
(A) 4x+4+2h x—4+2h (C) 2x+4+2h (D) 2x—4+2h (E) 4x—-4

[Z(X“")’AZ" 4[X%)"ﬂ ’[sz—%@—@
- h

[72 9. Simplify the difference quotient

, (h#0), when f(x)=2x"—4x-4.

P~ o o
22y 2=ty ~Th -T-7% TR

h
h(e +2h - 4
n
Yy r2h -4
= Yy—tf+2h
10. Captain Calculus can leap over tall buildings. When he does so, his height s (in feet) off the
ground after ¢ seconds is given by s (t) =—* +7t+34. For how many seconds is Captain

Calculus more that 40 feet off the ground?
(A)6sec (B) %sec (©) %sec (D) %sec @ sec

2 42 +24 = Y0
D= £—FLt+l

(£ N6 =P
t=l,t =6
S, he is abot 4ﬂ1ﬂ+ e ([ -1) = S sconds

D 11. If f(x)=2x-1and g(x)=x+3, which of the following gives (f>g)(2)?
(A) 2 (B) 6 Q)7 ( (D)9 (E) 10

7%} £z>> [ 09’1
10( 2+3)

£(s)
2(5) |

12. Which of the following is a solution of the equation.2—3" =—1?
(A)x=—2 @B)x=-1 (C)x=0 x =1 (E) No solution

2+ (=3
3'=3"
C_ X
log32 = I,
X =
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Calculus Maximus WS P.3: Simplifying Expressions

Q 13. The length L of a rectangle is twice as long as its width /. Which of the following gives the
area A of the rectangle as a function of its width?

(A) AW)=3W (B) A(W) = % w? @ AV =20
(D) AW)=W?*+2W (E) AW)=W?*-2W
| =2w

W Area= 2w (-‘:D
= 2\

T 14.1f p(x)=(x+2)(x+k) and if the remainder is 12 when p(x) is divided by x—1, then k =

(A)2 (©6 (D)1l (B)13

éﬁj éj /éMaMdW ey or F[@: x2+2x+}<>( + 2K
= )8' ¥ (2+8) x + 2K
(1) =12 ba Synbhos Sub
j \y =12
Y(1+K) == gl
(I'Pz —12 l 2+ 2K K=3
g(H—K) - l 1 2+
J+k = N
r=2

15. The set of all points (e’ ,t), where ¢ is a real number, is the graph of y =

1 1/x 1/x 1
(A) - (B) e (C) xe (D) — @‘nx

<
59, invlZ 15 /ﬁ/é)

€
,,c-' :\y = C
Pl invorse. oF i \asSe o get $6)
=€ 9
ot =ne
— st
S, Hp=tt

" )= dn
A 16. If f(x)= il and g(x)=2x, then the solutions of f(g(x)) = g(f(x)) is
y_

@%} ® {2 O3 -2 (E){ ,2}

-f'(j(r)} ;j(‘F(’y
i - Z(%T

2%

W | =

231 = x-l

2 _ = _
5 T T | G Y

3x=1
X”) —_2(7-)‘_') = =L
L[;Tw_ ’ X3
x-1=Hyx+z

(u,,)/x‘/)
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Calculus Maximus WS P.3: Simplifying Expressions

17. If the function f'is defined by f (x) =x"—1,then ', the inverse function of £, is defined by

()=
1

1
(A)ﬂ;ﬂ “?ﬁ ©) dx-1 (D) Yx-1 x+1

E 18. If a, b, ¢, d, and e are real numbers and a # 0, then the polynomial equation

ax’ +bx’ +cx’ +dx+e =0 has
(A) only one real root (B) 4t least one real root (C) an odd number of nonreal roots
(D) no real roots (E) no positive real roots

odd’c@es reed Luncboans

Jave ap];osz'l-(; 2o ehavie 73

o qre Continurors ¥
) st 9>

X/pzyjé ot }@4# on e

;i Z 19. What are all values of k for which the graph of y = x> —3x” + & will have three distinct x-
intercepts?
(A)AIl k>0 (B)All k<4 (C)k=0,4 /(D)V<k<4 (E)Allk
P32 vk =0 based m:mem%m%w Cit)
3 =

S0, k>0
(=2 TP BT ®) o<k

X =p(m2), X=2(m)

2
ifp=os w3 =0

n
% K<in

Eg 20. If f(g(x))=x3+3x2+4x+5 and g(x =5, then g(f(x) =
(A) 5x* +15x+25 (B) 5x° +15x* +20x+25 (C) 1125 (D)225 @5

i1 40d =5

Hon ﬂ(%xD =5
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Calculus Maximus WS P.3: Simplifying Expressions
C/ 21. If f(x)=2x"+A4x’+Bx—5 andif f(2)=3 and f(-2)=-37, what is the value of A+ B ?
A6 B3 (O D2
Py = 2(BY +1HA +2=-5 =2

Py = 26B+4A-2B5 =7

(E) It cannot be determined from the information given

P[“ﬂ e b 743D r28-5=3
Sther oz T26=3

o OEBhTO =3t | ~1v38=3
A=-3

2)/ k_[,@: 2

f,_l
—

D 22. Suppose that fis a function that is |defined for all real numbers.\ Which of the following
conditions assures that f'has an inverse Encti@

(A) The function fis periodic ~ (B) The function f'is symmetric with respect to the y-axis
(C) The function fis concave up The function fis a strictly increasing function

CE) The function f'is continuous %

pis55 horizotz|
@VY’/A”'C&D [ine fest:

D

23. If loga(2“):%,then a=

(A) 2 B)4  (O)8 16 (E) 32
[03 K(Zf) =

a2

L’-

_ 2
Q Iaﬁaz -4 q
- L =2z
IDSAZ_— Lf/ a a=lb

1

2 1

alaga ¥

1 (a‘/")l‘ 655
‘C424- If f(g(x))zlﬂ(x2 +4), f(x):ln(xz), andor all real x, then g(x)=

(B) x*+4 (D) x*+4  (E) x+2

Page 7 of 10



Calculus Maximus WS P.3: Simplifying Expressions

25. If lnx—ln(lj=2,then x= Xz
x

I I
() = B) - @e (D) 2e (E) ¢’

W57 ke
Pax =2
D bnst =% »7
Dyt = |
C/M :&'
& 26. If f :— , then the inverse function, /', is given by £~ (x)=
x—1 x+1
W= ® (O o ®s
_ ( ——x e
B’ Sl Y wD—'X Y= 7T
— > _ = /_,T— - X
EARS u | J ) * " 5 § 0 - T
(y+O*=3 T T T
¥y t+%*=9 - _*
x‘j“’j;—x —(ﬁ“)

27. If f(x)=e"sinx, then the number of zeros of f on the closed interval [0,27] is

A0 (B1 (02 (E) 4

@XSI/\)(, =0
% -0 o STI\K,—:O
N Solubon X o, T, #T
3 Z2en05
g 28. If h is the function given by h(x)= f(g(x)) , where f(x)=3x>-1and g(x)=
h(x)=
W3-l B PPl (©3FP-1 (D)3 @x2 -1

hid = £(360)

x|, then

S 79>L4—/{ ) X <D
=3 (WD - =

(- =t i+ x U
=3 (-x) —lim x=°

s(x) — | #x2 — 2y |
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Calculus Maximus WS P.3: Simplifying Expressions

6 29. If ¢4 =—1 then g( )

(A)xhlx—2x%(B)ln—x (C) (x—2)Inx (D)lnzci—r;fl) @xlnx—ln(xz—l)
5(&6 X

- M (2D gl = bt - o (1)
ﬁ(@: ) ﬂM(X2~/>

D “ In(x’e*) _

X

() 3(lnx+ex) (B) ln(x3ex—x) (©) Inx> +1 ) 3lnx
x x

(B | Brx
7 e
Syt X
X

Q 31. If f(g(x)) = sec(x3 +4), f(x)=secx’, and g(x) is not an integer multiple of %, then

g(x)=

A) x+4 B) -4 S+4 D) Ax-4 (B) Ix+4
$y = see (0) 90 =~ Z
B = 2 (60,
, (4 (4= + 4

L32. If f(x)=log,x,then f(bx)=
W) ® LB () ® v B) ® ()

= log X
fiy 05&
HH)‘MJ})X{
_ l%b{,ﬂngb%
= [ + I%,X
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Calculus Maximus

NO N, 33. Which of the following statements is true?
ot

WS P.3: Simplifying Expressions

L2 §é)log3(2+4)=log32+log34 }Qlog2>log4
2 2
ﬂtf‘éj?ﬂé 2
%élogl(S\/g):E >@logl2—logl4=log12
2
(A> ' log, >

2

Iﬂg}\/_ (B> % (24'% [03 2+ D%L,L A [oﬁ loz% [Oj 2
o ) mbﬁw 1053 og (2D log 2% 1992
Doy (5 < Iy fhepase, log. b = [og 9 oy 2 Z 2.1y 2
(42 S ko5 e " 0
e graf L#b

()
[ ¥ 2,957

2 %g~wﬁ/@f,

— __%__ ?

S %y L o '05'/2("}> /47’(—2—
ltbﬁ( 2 = 2

’é % .Z'_ \Zz_

N zzZz ‘f
103?(% 3 Lo
-z 453



