Are you ready for Calculus? Solutions
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4.b. 3—1 = 32x+2 ,
42 5 =5 242 = -1 log, x” = log, 57
x+1=2 I =23 4¢. x=2"=8 , 4
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5.a. log, S ll) = Iogzkl)—(’iH—])= log, 5(x+1)
- X -
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b, log, 9" -log,3 = 2827 g 3o 2:9 i0g.3 = log, 9] - log, 3
log, 4 2

= log,9 -log,3 = logzg = log, 3

s 38T =25 6.a. % 6.b. log,, (10"‘) =-X

3
1
] = log,,x + log,,x = 2log,,x [= log |, xz]

6.c. log, Vx| + 1ogm{x5

7.b. —g—-—-ab+bc+ca
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7.c. A= 2rnr’ +2nrh
0= 2nr’ +2nrh -A
~-bx Vb’ -4dac
2a
a=2nt b=2nh, ¢c=-A
22nh +£(2nh) -4(2n)-A)
2{(2n}
2nh +£+v4n*h? + 8An
4n
_-nh v’ h’+ 2An
n
only asks for positive r so

-nh ++n'h?+ 2An

r =

2n
7.d. A = P + nrP
A = P(l+ nr)
_ A
T 1+ nr

7.e. 2x -y = xd + 2yd
d(x+2y)
2x -y
X + 2y

2X -y

8.a y=(x*+4x +4)+3-4
y=(x+4x +4)+3-4
y = (xX+ 2)* -1
y+ 1= (x+2)°
y-C1) = &= (2

7.1. —_+ — =0
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8.b. -2y =3x’ + 3x
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X + 10 = (y2w3y+—)
x - (~10) = 9( -1]2

9.2 x*—16x" = x' (x> —16)= x* (x + 4Xx — 4)

9.b.  4x® - 8x - 25x + 50 = 4x3{x - 2)- 25(x — 2} = (x — 2)(@x*-25) = (x ~ 2)(2x+5)(2x-5)

9.¢c. 8x’ +27=(2x+3)@x*—6x+9) 9d. x'-1=(+DHE-1
a’+ b’ =(@a+b)(@® +ab+ b’) = X7+ D+ Dx-1)

10.a. x® —16x° = 0 x*=0 or x+4=0 o x=-4=0

x4(x2—16)=0 x =0 X = -4 X = 4
x' (x +4)(x —4)=0 0,+4
10.b.  (x - 2)(2x+5)(2x-5)=0
x -2=0 or 2x+5=0 or 2x-5=0 2, i%
2 2

10.c. (2x+3)@x’=-6x+9) =0
2x+3=0 or 4x> - 6x + 9=0

X = % Vb? -dac =\F45)2 -4(4)9 =/36-72

the square root of a negative is not real

11.a. 3sin’x = cos’x
sin’x 1
cos’x 3
tanzle = tanx:iinﬁ Ly S_R,ZE, 11_11'
3 3 3 6 6 6 6




11.b. (l —sinzx]-sinzx = sun X
1 - 2sin’x -sinx =0
0 = 2sin’x +sinx -1
0 = (2sinx-1) (sinx +1)

2sinx-1=0 or sinx+1=0 (w<Xx<m)
. 1 .
sinx = — sinx = -1
2
n, 5n [ 3n n
X = - _ X - —_— P —
6 6 2 2

11.¢. tanx + secx = 2¢08 X

sin X |
cos X + = 2¢08 X
COSX COSX

sinx +1 = 2cos’x
sinx+1 = 2(1—sin2x)
sinx+1 = 2-2sin’x

2sin’ X +sinx—~1=0
(2sinx - 1)}{sinx +1) = 0
2sinx-1=0 or sinx+1=0

sinx = sinx = -1

2
T, Sm 3n
X = g' i X = 5 (tan x and secx are undefined here)

X = %+2kn or g+2kn where k is any integer

12. a. 7~__ ﬁ 12. b. -3/—5
2 2

12.d. sin™ x is defined for g <x< g S — T

12.e.
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12.h. cos'x isdefinedfor 0 £ x s = __<_ 4
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13. a. sin(x—E] b=1 ¢=2  phase shift =
4 4

-Tr -

13. b. sin-g- horizontal stretch 2 times

1 m
2N
Y T T t t t ¥
-2M -1 2m

13.¢. 2sinx magnitude increased 2 times

-Tr 2 m
13.d. cosx
-1 /‘J\ ™
|-
13. e, —1— = ¢SC X Draw sin x curve to help draw cscx curve, -m, 0, and = are asymptotes
sin x
E ;1 e “n E
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14.a. 4x? +12x +3 =0 not factorable - use quadratic formula
a=4 b =12 c=3

2+ 127 - 4@3 2+ 1ad-48 <1296 -12+4V6 -3x46

2(4) 8 8 8 2




14.b.  (2x + Jx+2) =5
2xT +4x+x+2 =5
2x* +5x +2-5=0
2x* +5x -3 =10
(2x - Dx+3) =0

2x - 1=0 or Xx+3=0

X=- x=-3

14.c. x(x+1)|:x+1 - Xl =0]
X X+

{x+1¥ - x* =0
X' +2x +1=-%x°=0
2x +1 =0

1

-3, %,(-2 is not in the domain)

X = "3 (x = 0 and -1 are not in the domain)

15.a. 21 1 -4 1 0o -7 1
2 12 -26 52 -90

1 -6 13 -26 45 -89

X - x + 1
3 5 4 3 2
15.b. x +11x°> - x" +x° +2x° -x + 4
x> + x°

-xt x4 xP-x+ 4

4

- X -X
x* + x? + 4

x’ + 1

x? + 3

Remainder x> + 3

16.a. 21 12 23 -3 2
24 2 2
12 1 1 0

(12 +x-1) = (@x-1)(3x +1)

12x° = 23%% = 3x+ 2 = (x—2){4x— 1)(3x + 1)

Remainder -89

1
4 3




16. b. Rational zero (root) theorem p = *1

LI UL U I il
q 12 6 4 3 2
Yo 1 12 8 -1 -1
6 {
12 14 6 Not a solution
e 12 8 -1 -1
-6 -1 1
12 2 -2 0

qQ =112, 6, +4, +3, 12, +1

(12x% +2x—2) = 2(6x* + 1x—=1) =2 3x—1)(2x + 1)

{_1 1 l}
2”37 2

17.a. x*+2x-3 <0 ;

(x —1}(x+3) <0 A" — |
x - 1=0 or x+3=0
x=1 x=-3

[-3,1] or -3= x <1

zeros -3, 1
2 '
17.b.  If3x-2>0 - 2x-1< 3x-2 !
3x-2> x>3 X -2 :‘T--E-L-T-i--
@ A é} x 21 or x <%
If3x-2< 0 1 8% -2 \:
Z X

17.c. (x*+x+ )Y+1>0

18.b. 5x-2 =8

+2 +2

-4 -4 -4
5x =10

-5< -x < -3
X =2

5 2 X >3

never less than zero, so all X

or -(5x-2) =8
“Sx +2 =8

-2 -2

-5x =6

X=-=




18.c. 2x+1 =x+43 or -2x+1) = x+3

X = -2x -1 =x+3
-4 = 3x
4
X=-—
3
-4-3 -7 -7
19.a. m= —— = — 4 = —({x-2
: 21 3 yrd =562
My +4) =-7(x-2)
3y+12 =-7x+14 or Jy =-Tx+2
7 2
?X+3 22 :.,._x+_
Yy y 3 3
-3 -3
19.b. 2x -3y +5=0 fm= EY y—2=?(x+l)
—3y=-2x-5 0 2Ay-2)=-3(x+1)
2 5 2
==X +— DD m=— 2y ~4 = -3x -
y=3%73 T3 Y X
A
orm:——=—£=-2— 3 +2y =1
B -3 3
-1+3 4+2
19.c. —— | = (1,3 =3
c ( 5 3 ] (1,3) y
20.a. y =3x — 7 Substitute x + 5(3x-7) +3 =10
X + 15x-35+3 =10
16x -32 =0

x =2 y=32)-7=-1 (2, -1)

20.b. y23x-7 and Sy 2 -x-3

3
> =22
y 5

*
5

21.a. (x-h)* +(y-k)* = R*  where (h, k) is the center of the circle and R is the radius
(x-1)° + (y-2)* = R?
(2-1)% + (-1-2)! = R?
9 + 9 =R?
18 =R>? = (x-1)’ +(y-2)° =18

21.b. Uses a Geometry rule that says the segment perpendicular to the midpoint of a chord must
be a diameter of the circle (i. e. go through the center of the circle)

@ The midpoint of (0, 0) & (0, 2) is (0, 1)
i and the midpoint of (0, 0) & (1, 0} is (*%, 0)
r so the center of the circle is (%2, 1) continued next page




21.b. cont.  (x-h)> +(v-k)> = R* where (h, k) is the center of the circle and R is the radius
2
(x-—lz-J +(y-1)> = R?  using (0,0) as the point on the circle

lJrl:R2
4

2

% =R* = [x%] +(y-1)? =§
2.2, (x-h)? +(y-k)} = R*  where (h, k) is the center of the circle and R is the radius

(x> +6x )+ (-4 )+3 =0 Comp lete the squares

(x2 +6X +N+ (Y -dy +4)+3-9-4=0

(x+3)07+(y-2)°-10 =0
(X +3)*+ (v - 2)* = 10 = center (-3,2) & Radius V10
b. The slope of the radius from (-3,2) to (-2,5) is

mz% =§=3 to be tangent to the circle a line must be perpendicular to the radius
so theslopeof the tangent line is -% (y-S):-%(x+2)
Jy-15=-x-2
x+3y=13
23. ]
Thecenterisony=3 or k=3
\ two points on the circle is (1,0) & (0,3)
(1-h)* +(0-3)" = R?
(0-h)* +(3-3)° =R’
(1-h)* +(0-3)* = (0-h)* +(3-3)°
1-2h+h>+9 = h?
10 -2h =0
10 = 2h
h=35
b. Center is (5,3) (0-5) +(3-3)* =R’ a. Call the other x -intercept (a, ()
25 = R? (a -5)° +(0-3)* =25
(x-5) +(y-3)* =25 a’-10a+25 +9 =25
a’-10a+9 =0

(@a-9@-1H)=0>a=1lor9% (90




24, Distance from A = (x+1)? +(y—1)? and Distance from B = 4(x-2)* +(y+1)’
Distance from A = 3(Distance from B)
Jax+D)? + (=1 =34(x-2)" +(y+1)’
x+1)? +y=1)F =9 (x-2)? +@y+1)?)
[x2+2x+l +y3—2y+1]= 9[x2—4x+ 4+ y:+ 2y+1]
X2 +2x+1 +y> =2y+1 = 9x? —36x+ 36+ 9y’ + 18y +9
0= 8x%+ 8y’ —38x+ 20y +43

25.a. x1+x-2>0 \ /
(x+2)(x-1) > 0 ,

Domain (o, - 2) and (1, ) N

25.b.i. Domain all real numbers, Range 7

25.b. ii. Domain all real numbers except x = % (vertical asymptote),

Range all real numbers except % (horizontal asymptote)
26. x> 0 f(x) =X x<0 f(® =X =0 x=0  f(x) is undefined
X -X
Domain all real numbers except 0, Range {-1,1}

Pex+m+3]-[x+3] _ 2x+2h+3 -2x-3 _ 2h

27.a. = —=2

h h h

Fermluce] FerTrinks
27 b x+h+1 Xx+1 _ x+h+D(x+1) x+h+l1 x+11 | _ (x+1)-(x+h+1)
o h (x+h+Dx+1) h hx+h+1){x+1)
_ x+l-x=h-1 _ ~h _ -1
h(x+h+1(x+1) hx+h+Dx+1) (x+h+1){x+1)
2 _ 2 2 2 _ 2 2

27 ¢ (x+h)h X" _ X +2xh;h X~ _ 2xhl;|-h ~ 2% +h

28. a. Shifts one unit to left _/ﬂ\
I | -l— I I

28. b. Reflects across y-axis




29.b. (P +x+ )

30. a. Less than 4 indicates the parabola faces down
y = (x+Nx-3) =-0¢=2x-3) = - (x*-2x~ ) +3
(¢ -2x+1) +3+1

-2 1) +4
30b.  y=2x7-4x+3
y=2(x*-2x )} +3
y=2(x*-2x+1) + 3-2
y=2(x-1)" +1 :
vertex (1,1) goes up 2x faster than x* !
3l.a. x=t+l t=x-1 y=(x-1)’ —(x-1)
y=x’-2x+1-x+1
y= x*-3x+2
31b. x=¥i-1  Yr=x+1 t = (x+1) = (x+l)3[(x+1)3 - 1] Acceptable Answer

y= (x+1P[ +3%% +3x+1- 1]
y= (x+1)3[x3+3x2+3x]
y= x(x+1)3[x2+3x+3]




3l.e.  x=sint t=sin"' x y = cos (sin”' x) 1
> X
y=+1- X
ylz I-x2 I‘X2
X'+ y'=1
32.b.  x=22=
Sy -1
32.a  x=2y+3 (By-1)x = y+2
Jy=x-3 Syx- X = y+2
-3 S5yx-y = Xx+2
T2 y(5x-1) = x+2
_x+2
5x-1
32.c. X =y +2y-1
0=y +2y-1-x
0=y +2y-(1+%) a=1,b=2,c=—(1+x)
2+ J4-4(—(14%) -2+4+4+4x -2+8+4x -2+ J4(2+%)
g 2EY _n2#y _D2%N84dx _ -24 IR oy
2 2 2 2
When x =0 in the original equation y=-1,sox is limited tox > -1 for the inverse.
33. reflects across y = x /y=x
y=f"00.0 T
f 2 v
,.«;,/f—/wfcx)
34. a.

X+t

Similar Triangles

b.
[
t

X+t _r
t h
rt

X+t = —
h Similar Triangles
rt
X= — -t
h
rt th
X= — - —
h h
= t(r-h)

=0

‘\“N
t e




35.a, Area of thesquare =(2r)® = 4r>  Areaof thesquare=7r’

. . . . &r-amr? d-gx 7
Area inside the square but outside thecircle = ar* —xr? ratio = pY = 2 =] Yy
r

. 2
35.b. perimeter =r + 2r+r+ % =dr+ 7y

- 3
—>15
10 sv‘

35.¢. Area=r (1.5)* =225~7

100

200

35.d.  Distance= V1007 + 200° = /100° + 2% (100%) + /(1+4)(100?) = 100V5 km

100




