MATHEMATICS 201-009-50
Precalculus

Martin Huard

Fall 2007

Semester Review

1. Simplify each expression.

62 x3y 2 31\ 2 2.,0\3/ ,-9.,6\ 3
B ot D L o [ZT) (XY
12x™%y a“b X3 72
18x?
d) y8 e) [18)(8 _ XZ [8X4 f) 5/t3n+l 5[t2n—l
1 1-x . x3 -8
3x-2)—(2x-5 h + I _—
9 (3x-2)" -(2x-5) ) x-1 x*+x+1 ) x* —5X+6
11
= 4x* -5 K 2X=3 2x+3 N X -4  x*+2
X+2 2x2+3x-2 1 1 x‘—2x?-8 x?
2X  2x+3
_ 2 _ s 2
m) 4x 62+ fx 3X ) 5,1 : 3 ) (x+3)" —12x(x+3)
(x-1) x*+2x-3 X X+2 X +Xx-2 X2 —9
2. Rationalize the denominator.
) L SRR
2-43 V75
3. Factor completely.
a) x> —12x+36 b) 8x* + 27 C) 12x® + 7x* + x
d) x(x+2)7 +(x+2): e) xX* +3x? —4x-12

f) 6(2x—1) (x+5)° +2(2x—1)° (x+5)" @) 83 (x=1)°(x+2)* —4x(x=1)" (x+2)'

4. Find all real solutions of each equation.

) X3 Xy ) by > =3 ¢) x? —13x+30 =0
6 4 X—2 2x-3
d) x> +6x-3=0 e) X 5_2x=2 f) (x+4)7 +5x(x+4): =0
X+2 X X*+2X
g) vXx-2-8=0 h) x* =5x*+6=0 i) 5x* —-12x* =0
j) |2x-5/=9

5. A-rectangular garden is to be twice as long as it is wide. What should be its dimension if it is
to have a total area of 80 m*?
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6.

10.

11.

12.

13.

14.

Solve each inequality. Give your answer in interval notation.
2) 9x-8<7x+16  b) [2x~3 <5 0 x2-2x-330 d) <5
x+1 x-1

A car radiator contains 10 liters of a 30% antifreeze solution. How many liters will have to
be replaced with pure antifreeze if the resulting solution is to be 50% antifreeze.

Let A(-2,5) and B(1,3) be points in the plane.
a) Find the length and midpoint of the segment AB.
b) Find an equation for the line passing through the points A and B.
c) Find an equation for the line perpendicular to the segment AB and passing through the
midpoint of the segment AB.
d) Find the equation for the circle having A and B as the endpoints of a diameter.

Find the radius and center for the circle x*+6x+y*—-10y+18=0 and sketch the graph.

Find the domain of the following functions and determine whether they are even or odd.
a) f (X)=— b) f(x)= VX =2+

X2_4 x-10

c) f(x)zm d) f(x)=v6+x-x

Let f(x)=x"+x-1. Find

f (x+h)—f(x)

a) f(2t+1) b) f (&) c) :
Let f(x)=>*2 Find
X+4
f h)— f
a) f(x*-1) b) (%) 0 (x+h)-f(x)
h
Find the x and y intercepts of the given function and sketch the graph.
a) f(x)=vx+1-2 b) f(x)=x"+8 c) f(x)=3|x-2+5
2-1 ifx<2 9-x* ifx<-2
d) F(x)=—A-x+2 e f(x)={% = "*5% p f(x)=
3x-1 ifx>2 Jx+3 ifx>-2
For the given function,
i) find the vertex;
i) find the intercepts;
iii) find maximum or minimum value that f takes;
iv) find the domain and range;
V) sketch the graph.
a) f(x)=x*-4x+3 b) f(x)=-2x"+12x+14
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15. A sports center has 25 skidoos to rent. The owner finds that if he charges $60 per day, all of
his skidoos will be rented. However, for each $4 increase in the price, he will rent one
skidoo less. What price should he charge to maximize his revenue?

16. Let f(x)=x"+x—-2 and g(x)=+/x +1. Find the following function, and state the domain

of each.
a) f+g b) f-g c) fog

d) gof e) fof f) geog

17. For the given function,
i) find the inverse f* of f;

ii) find the domain and range of fand f *;
i) verify that (f o f )x)=x and (f o f *)x)=x;
iv) sketch the graph of fand f .
a) f(x)=+/x-1+3 b) f(x)=(x+2)"-1 x>-2

18. Assuming that f is invertible, find f~(2) if f(3)=2.

19. Divide the following.

x*—3x*+x-5 Xt —3x*+x° -2 x® -1
a) > b) 3 C)
X~ +2X x> +3x+1 X" +1

20. Factor the following polynomials.

a) p(x)=x"-4x*+x+6 b) p(x)=x>-4x*-11x+30

c) p(x)=x*-2x>-11x* +12x+36 d) p(x)=2x>+3x*-23x-12
21. Solve the following equations. (Hint: find all rational zeros.)

a) x> -5x*—4x+20=0 b) x*+2x*-2x-3=0

c) 2x* +3x* -8x+3=0 d) 4x® -7x+3=0

22. Find the domain, range, intercepts and asymptotes (if any) for the following functions, and
sketch the graph.

a) f(x)=3"-9 b) f(x)=-e"
c) f(x)=-(2)"+4 d) f(x)=log,(x+1)-2
e) f(x)=—In(x)+1 f) f(x)=log,(4-x)+1

23. Write as a single logarithm.
a) 2log, x—5log, y? b) 5log, x* —3log, (x +1)+1
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24. Write the expression as a sum, difference, and/or multiple of logarithms.

a) Iogfyif b) Inx

25. Find the solution of the equation.
a) 3¢ =132 b) 32" —4=7 c) e -7e*+10=0
d)2In4x =15 e)4log,(x+5)-2=7 f)logx + log(x +1) = log12

26. A culture contains 10 000 bacteria initially. After an hour the bacteria count is 25 000.
a) Find the population after 3 hours.
b) How long will it take for the population to double?

27. A man invests $5000 in a mutual fund which pays 8% per year, compounded monthly.
a) How much money will the man have in 5 years?
b) How long would it take for the amount to triple?

28. Find the central angle @ in a circle of radius 4m that subtends an arc of length 57 m. Give
the answer in degrees and in radians.

29. Find the area of a sector with central angle 150° in a circle of radius 4m.

30. Find the exact value of the following expressions.

a) Cos4~
e) siniz
i) sec(arctan4)

b) seci
f) 2sinZcosZ

j) csc(arcsin2)

m) sin(arcsin+arccoss)

c) cot~

g) cos’Z—sin*Z
k) arccos(cosir)
n) cos(2arctan$)

d) tang
h) sin(arccos?)
1) arctan (tanx)

31. If cot@=—-2 and @ is in quadrant Il, find
a) sind b) cosé c) tand d) secd
e) sin 26 f) cos26 g) sin4 h) cos4
i) tan 260 j) csc4 k) sec26 ) cot4
32. If secd =2 and tand <0, find
a) sind b) cosé c) cotd d) cscéd
e) sin 26 f) cos26 g) sin4 h) cos4
i) tan 260 j) csc4 k) sec26 ) cot4
33. If sinae =32 and tan § =2, where « isinquadrant Ill and £ is in quadrant Il, find the
exact value of the trigonometric function.
a) sin(a+ B) b) sin(a— ) c) cos(a+f) d) cos(a—f)
e) tan(a + f) f) csc(a+ f) g) sec(a—p) h) cot(a—f)
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34. Write the first expression in terms of the second if the terminal point determined by & is in
the given quadrant.
a) cosé@ intermsof tané@ if @ in quadrant I11.
b) siné interms of secd if @ isin quadrant Il.

35. Find the amplitude, period and phase shift and sketch the graph.
a) f(x)=2cos3(x—%) b) f(x)=-4sin(4+7) c) f(x)=2sin(zx-%)

36. Find the period and phase shift and sketch the graph.
a) f(x)=3csc(x—%) b) f(x)=2sec(zx—%) c) f(x)
d) f(x)=tan2(x+%) e) f(x)=tan(zx—%) f) f(x)

+

~— N

SSeCi(x

)

2
—cot($+%

37. Verify each identity.

2
wzcoteﬂane b tan—9+1:CSC0
sin@ +cosé secftan @
H 2
0 sm_6'+1= cot“ @ d C(_)s46?+c_oszezcot39
sing cscd -1 sin48+sin 26
cscé 4 .
e) csc20 = f) cos® @—sin® @ =cos 20
2co0sé
2(1-cos@ —
0) sec2§:¥ h) tan¢9=1_cﬂ
sin“ @ sin 20
i sec(A—B): csc AcscB j) cot A+B _ sin A-sin B
1+cot AcotB 2 cosB-cos A

38. a) Write cos2xsin5x as a sum of trigonometric functions.
b) Write cos2x +cos5x as a product of trigonometric functions.

39. Rewrite the expression as an algebraic function of x.

a) sin(arctanx) b) cot (arccos x)

40. Solve each equation on the interval [0,277).
a) tand = -2 b)sin36 = -1 c)sec = —2
d)2cos*@—cos@—-1=0 e)tand = 2sin g f)sin20 +sin46 =0

g) tan’? @ = 3seco

41. Solve the following triangles.
a) A=20°, a=5, b=8. by A=24.3°, C=54.6°, c=2.6
c) a=55, b=52, ¢c=72 d)A=55° b=3, c=10

42. From a point A on the ground, the angle of elevation to the top of a skyscraper is 39.2°. From

a point B, 500m from point A, the angle of elevation is 62.5°. Find the height of the
skyscraper.
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ANSWERS
5 10 X874 Sﬁ\x\ 4 n
1 8% ) o €) &£ d) =3 e)/2x f) t
PO o D DEEES W
2(x+3 X— X—
I) xlz m) x((x—lg n) xezx—?) O) (x+3:;%
2. a) 2+4/3 b) 6++/35
3. a)(x-6)"  b)(2x+3)(4x*-6x+9)  c) x(3x+1)(4x+1) d) 22
&) (x+3)(x=2)(x+2) ) 2(5x+14)(2x 1)} (x+5)" %
4. a)18 b) & c) 3, 10 d) -3+243 €)-1,8 f) -4, 2+4%
g) 66 h) +v2, +/3 )0, i)-2,7
5. 2410 meters
6. a) (—,12) b) (-1,4) c) (-0, -1]U[3,0)  d) [-5,-1) (L)
7. Zliters
8. a)v13 M(£,4) b)y=—2x+1 c) y=2x+2 d) (x+3) +(y-4) =2
9. Radius: 4 Center: (-3,5)
10. a) R/{-2,2}, odd b) [2,10)(10,0) neither
c) (—o0,-3]U[3,®),even  d) [-2,3], neither
11.a) 4t +6t+1 b) Xx+: L c) 2x+h+1
¥
12.8) 24 b) 255 ©) Geaeram 22 4
13.a) x-int: x=3 b) x-int: x=-2 C) x-int: none
y-int: y=-1 y-int: y=8 y-int: y=11
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d) x-int: x=0
y-int: y=0

Semester Review

e) x-int: x=+%1
y-int; y=-1

¥

f) x-int: x=-3
y-int: y:\/§
q ¥

¥
ITrrrrrrt IIIIIIIIIII-‘
-4 2 4 ¥
2
14.9) i) (2,-1) ¥ b) i) (3,32)
i) x-int: 1,3 i) x-int: -1, 7
y-int: 3 y-int: 14
iii) Min : -1 5 !II) Max : 32
iv)D: R iv)D: R
R:[—l,oo)ullﬂ T TTT ||||||"I}£ R:(_OO’32]
-2 i] 4 B
-2
15. $80 per day
16.3) X2+ X+~/x -1 b) X + X2+ X? +X—2X* —2 c) x+3Vx
d) VX2 +x-2+1  e) x*+2x*—2x* -3x f) VVXx +1+1
17.3) i) £2(x)=(x-3)"+1 x>3 b) i) f(x)=+/x+1-2 y
i) D. of f: [Lwo) & i) D. of f: [-1,) )
R.off:[30) L~ R.off:[-2,0)
D.of f':[3,00) 4] / D.of f:[-2,)
R.of f: [1,00) 2 R.of f*: [—l,oo)
1.7 e
4. ¥
ITBE 2 4 B
18. f7(2)=3 o
19.8) x*—2x+1-25 b) X° —3x* —3x + 8+ 1320 f) x—2i
20.a) (x—3)(x—2)(x+1) b) (x—5)(x—2)(x+3)
o) (x+2)"(x-3)’ d) (2x+1)(x—3)(x+4)
21.8)-2,2,5 b)-1, £+1V13  ¢)-3,1, % d) 2,1,
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22.a) D: R

23.

24,

25.

26.
27.
28.

29.
30.

31.

32.

R: (—9,00)
X-int: 2
y-int: -8
HA. :y=-9

D: R

R: (—oo,4)
x-int : -4
y-int: £
HA.:y=4

D: (0,) !
R:R
X-int : e
y-int: none
V.A.:x=0

X2
a) log, (Fj

a) 1+5log, x—2log, y

R}

S

'
—
'
=y =
AN NN NN

5 log,
X

b)

f)

Semester Review

D: R

R: (—oo,O)
X-int : none
y-int: -e
HA.:y=0

D: (—1,00)
R:R | i
x-int:-2 1] e

y-int: 8 .." 2,45 2
V.A. :x:—1§_1

D: (—oo,4)
R:R
x-int: Z
y-int: 3
V.A. :x=4

b) In(x-1)-3Inx

a) =l b) tlog,11-% c) In2,In5 d) Le? e) 3" — f)3
a) 19531250 b) 0.274 hours or 16.5 minutes

a) $7449.23  b) 13.8 years

2z rad or 135°

2z m?

a) ¥ ) 2 £ d)2-3 2 f1
o) £ h) 2 i) V17 E: k) % l) £
m) §+32 0 2

a) ¢ b) 2 c) 3 d) 2 e) & =
Q) % ) ¢ ) % D k) F:
a) ~¢* b) £ c) S d) S e) S %

g) £ h) = i) 54 j 2f k) & ) i1

Fall 2007
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33.a) 2 b) 2 ) & d) & €) o2 f) &
9) % h) %
34.8) cosf =———— b) sinez%@
35.a) Amplitude: 2 b)  Amplitude: 4 C) Amplitude: 2
Period: 2~ Period: 67 Period: 2
Phase Shift: £ Phase Shift: —37 Phase Shift: ¢
s sh’ A
2 ; 21
TAWANIAT AWy
— i ' 1 y t -

G 2 |2 3 11
1 4 4
36.a) Period: 27 b)  Period: 2 C) Period: 47
Phase Shift: £ Phase Shift: ; Phase Shift: =
S N TR, T g P
i' i i i | : : i
PET i i 3 ; i ; : i i
Par i : : : : : i i
p i R N e anh
1T i : ¥ ! K Pt = X
w4l & m 3w dm Smodm Fm T -1, 11325377 —3m {1 3w 5w Tm Sn llw
TR A SRV YRR SRR A
= E Py . 3 ; ; = |
N i N i N
E ; : 5 i i £l ;
d) Period: % e) Period: 1 f) Period: 27
. - 1 i -1
Phase Shift: == Phase Shift: 5 Phase Shift: &
y ¥ ¥
; A ; 4 ; ; A
3 2 ' ' 2
1 f I 1
¥ * *
i mey s L o JI'Y Ay R S SR A [ S A M A
s 2f3 /¢ B3 R DY 44 0
2 2 2
: 3 3
=
1 1
__ cScO+secd . sind ' coso . cosO+sind 1
37 a) LS - (s:isr(l:aigggﬁ - singwcosge Cs(:ie?z':e Sin0+cos0 _ sin0cosd
— [ 0 __ o 6 __ 1 _
RS - C0t9+tan 0 g?nse + ;nse Cossinﬁt:ts)lsne ~ sinfcosd LS
_ tan’0+l _ _ secd  _ secd _ a1 0 _ _
b) LS - s:cnetage - sef:e;tanﬁ - isriﬁ S'"Z — cos@ (s:?nsﬁ sme CSC@ RS
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cot?0 _ csc?g-1 _ (csco+l)(csco-1) sinf+1 _
C) RS = cscH-1 ~ cscH-1 cscH-1 - CSC9+1—W+1— IsmnS’+ LS
__ €0s40+c0s20 __ 2c0s30cosf _
d) LS = sm4z915|n2¢9 " 2sin36cosf cot30 =RS
1 __ cscd
e) LS =csc20 = sm26 2sindcosd ~— 2cosf RS

f) LS =cos* 0—sin* @ =(cos’ 0 —sin® 0)(cos’ 6 +sin” @) = cos 20 = RS

g) LS =sec %z L :@: 2

Semester Review

1+cosd
__ 2(1-cosf) _ 2(1-cosf) 2(1-cos6) _ _
RS = sin29  1-cos2@  (1-cos@)(l+cosd) 1+02056' =LS
1-(1-2sin?@ -

h) RS = 1;:;;«9 - 2(sin0cos¢9) = 252ir§|2ci9 = (S::)r;g =tand=1LS

I) LS = SEC(A— B) = cos(,lb\—B) = cosAcosBisin AsinB 'ﬁ = m = cgchﬁgf(I:SEl =RS

: sinA-sing _ 200s83BsinAz2 +

J) RS = COSQ*COSBA —W COt A+B — LS
38. @) $sin 7x +%sin 3x b) 2cosZ*cos3*

X
39. a) b)
x* +1 1-x?

40.a) *F, 4 b) 5, &, & c) &, &, 8 d) 0,2, 4

e) Oa %1 7[1 ST f)ol %1 %l ZT”’ 7[1 %1 37”15% g) %’ ST”
41.3) B, =33.2°, C,=126.8°, ¢, =117 B,=146.8°, C,=13.2°, c,=3.23

b) B=101.1°,a=1.31, b=3.3 c) A=49.5°, B=46.0°, C=845°

d) B=16.5°, C=108.5°, a=8.64
42.708.7m
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