Haberman MTH 112

Extra Practice for Section I: Chapter 7

You should complete all of these problems without a calculator in order to prepare for the
Midterm which is a no-calculator exam.

1. Find all of the solutions to the equations below; provide exact solutions.

V2

a. sin(?) = -5 Click here to see the solution to 1.a.
b. 2cos(x) — J3=0 Click here to see the solution to 1.b.
c. sin(6¢) = —g Click here to see the solution to 1.c.
d. 5+ 4cos(20) =1 Click here to see the solution to 1.d.
e. 16 —24sin(4t) =4 Click here to see the solution to 1.e.
f. 632 cos(3a) +10=4 Click here to see the solution to 1.f.

2. Find the solutions to the equations below on the interval [O, 27[); provide exact solutions.

a. 5+ 4cos(20) =1 Click here to see the solution to 2.a.

b. 62 cos(3ax) +10 =4 Click here to see the solution to 2.b.
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1. Find the exact value of each of the following expressions; do not use a calculator. Be sure
to use proper notation to directly communicate what the given expressions equal.

Solution to 1.a.

a.

sin(f) = —%

sin(r) = -2

= {=sin" (—%) +2kzr of t=m—sin! (—%) + 2k, kel

= t=-Z+2kr or t=rx—(-Z)+ 2%z, kel
= t=—%+2k7z or t=57”+2k7z, keZ

(In the step indicated by a red arrow (=) we’ve used the identity sin(z) = sin(z — ¢) in
order to generate the second family of solutions Instead of using the inverse trig
function in this step, you might choose to obtain the step indicated by a pink arrow (=)

by utilizing your awareness of these two facts: sin(—%) = —% and
Sin(ST”) = —% although using “awareness” might inspire you to use “-Z~" instead of

“—%” for the first family of solutions, which will to lead you to ¢ = % + 2k’ instead

of ¢ =—--+ 2k for the second family of solutions)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.b.

b. 2cos(x) -3 =0

2cos(x) —+/3 =0
= 2cos(x) =+/3
= cos(x) = %

= x=cos (ﬁ) +2kzr of x=-cos (ﬁ) +2kr, keZ

2 2
= x=%+2k7r or x=—%+2k7r, kel
= x:%+2k7r or x:—%+2k7r, keZ

(In the step indicated by a red arrow (=) we've used the identity cos(x) = —cos(x) in
order to generate the second family of solutions. Instead of using the inverse trig
function in this step, you might choose to obtain the step indicated by a pink arrow (=)

by utilizing your awareness of these two facts: cos (%) = % and cos(—%) = %

although using “awareness” might inspire you to use “T” instead of “—%” for the
second family of solutions, which will to lead you to x=%+2kﬂ instead of

x=—%+2k7[.)

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.c.

c. sin(6¢) = —g

sin(6z)=—§
= 6t=sin-l(—§)+2k7z or 6z=7z—sin—1(—%)+2kn, keZ
= 61=—-Z + 2%z or 6t=7r—(%)+2k7r, kel
660 3 2% 66 = ok
3 T 3 T
o __ 3 o SL_3 T 47
%6 6 6 6 6 6 "€
__ .  kr _2n | km
= (= TR or t—9+3,keZ

(In the step indicated by a red arrow (=) we've used the identity sin(z) = sin(z — ¢) in
order to generate the second family of solutions. Instead of using the inverse trig
function in this step, you might choose to obtain the step indicated by a pink arrow (=)

by utilizing your awareness of these two facts: sin(—%) = —% and s1n( 43” ) —g

ST” instead of —% for the

second family of solutions, which will to lead you to x=-2E 1 KZ instead of

18 3

although using “awareness” might inspire you to use

km
t= 9 +T’ kEZ)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.d.

d. 5+ 4cos(20) =1

5+ 4cos(20) =1
= 4cos(20) = -4
= cos(20) = -1

(there's only one "family" of solutions
= 20 =cos ' (~1) + 2kz, keZ  since the cosine function achieves the
output —1 only once in each period)

= 20 =7+ 2kr, kelZ
20 & | 2krm

= T— 5 +—2 , kel

= 9:%+k7r, keZ

(Instead of using the inverse trig function in the step indicated by a red arrow (=), you
might choose to obtain the step indicated by a pink arrow (=) by utilizing your
awareness of this fact: cos(7) = -1.)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.e.

e.

16 — 24sin(4¢) = 4

16 — 24sin(4¢) = 4
= —24sin(4t) = —12

= sin(4) = =12 = &

= 4t =sin"! (%) +2kzr or 4t = —sin”" (%) +2krz, keZ

= 4t=%+2k7r or 4t=7r—%+2k7z, kel
S
4 & 2krx 4 ¢ 2krm
= -6 4 SR or — =06 2% 7
=44 73 4 4 T4 FF
= t=Z+4 o t=X%+4 kez

(In the step indicated by a red arrow (=) we’ve used the identity sin(&) = sin(z — 0)
in order to generate the second family of solutions. Instead of using the inverse trig
function in this step, you might choose to obtain the step indicated by a pink arrow (=)

by utilizing your awareness of these two facts: sin (%) = % and sin (ST”) = % )

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.f.

f.

62 cos(3a) + 10 = 4

6\/5005(305) +10=4

= 6~/2 cos(3a) = -6

- cos(3a):%:—f

= 3a=cos_](—f)+2kﬂ or 3a=—cos_l(—f)+2kﬂ', kelZ
= 3a=3L 1 2kxn or 3a=-3L+2%n, kel
:3?:35+2§ﬂ or 3305:_33‘?+21§”,kez

= a=3%+2Ar o a=-2%+HL kel

= a=Z+3z o a=-Z+AL jeZ

(We've used the identity cos(€) = —cos(#) in the step indicated by a red arrow (=) in

order to generate the second family of solutions. Instead of using the inverse trig
function in this step, you might choose to obtain the step indicated by a pink arrow (=)

3z

by utilizing your awareness of these two facts:: cos (T) = —% and
cos(—%’) = —%, although using “awareness” might inspire you to use ST” instead
of “—37”” for the second family of solutions, which will to lead you to “a = ?—72[ + ZI‘T”
instead of “a = —% + MT” for the second family of solutions.)

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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2. Find the solutions to the equations below on the interval [O, 277); provide exact solutions.

Solution to 2.a.

a. 5+4cos(20) =

1

In #1.d. we determined that the solutions to this equation are represented by
0=%+k7r, keZ. We need to substitute particular values of %k in order to

determine which solutions fall on the interval [O, 27[):

k=-1:
k=0:
k=1
k=2:

=%+ (-1)r=-Z<0s0-%¢[0,2r).

We could try smaller values of k& but it should be clear that since
k = —1 produced a value of @ that’s too small, smaller values of & will

produces even smaller values of & so they won’t produce solutions in
the given interval so there’s no need in trying smaller values of k.

0=2+0-7=Z¢ [0, 27), so Z is a solution in the given interval.

0=Z+1.7=32c[0,27),s0 3L is a solution in the given interval.

O=Z+2.71=32>21 s02L¢|0,2r).

We could try larger values of k£ but it should be clear that since k = 2
produced a value @ that’s too large, larger values of k& will produces
even larger values of @, so they won'’t produce solutions in the given
interval so there’s no need in trying larger values of & .

Thus, the solution set to 5 + 4cos(26) =1 on the interval [0, 27) is {% 37}

2° 2

to 5+ 4cos(260) =1 on the interval [0, 27) is {l 3”}

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 2.b.

b. 62 cos3a) +10 = 4

In #1.f. we determined that the solutions to this equation are represented by
=%+ ”‘T” or g =-4 + 2% [k eZ. We need to substitute particular values of

k into these equations to determine which solutions fall on the interval [O, 27[):

2(-OHz 2(-OHx
- _1- 4 — _x =7
k=-1: « Tt or a T+t 3
_ 3z _ 8x — _ 3z _ 8n
12 12 12 12
_ _5m _ _ 1z

12 BV
Since both of these values are negative, they aren’t in the interval
[0, 27). We could try smaller values of & but it should be clear that

since k = —1 resulted in a values of « that are too small, smaller

values of k& will produces even smaller values of o so they won'’t
produce solutions in the given interval so there’s no need in trying
smaller values of £ .

—_0- _ 2:0-¢ — _ 2:0-7
k=0: a=74+=3 or a T+=3r
= - _Z
4 4
Only 7 is in the given interval.
—1- _r , 2z —__r 4 2lr
k=1: a= T3 or a T =3
_ 3z |, 8x - _3z , 8
RVIRT) 2t
— 1z _ Sz
12 12

Both LZ and 2Z are in the given interval.

_". _ L 22 _ _ 227w
k=2: a=74+=5% or a T+ 5"
_ 3z 167 _ _3r 167
12 + 1 12 + 12

_ 197z 137

12 1

Both LZ and L3Z are in the given interval.
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_ 237 _ 237
a—4+—3 or o = 8+_3
_z, 8 =z 4 8z
T4 + 4 4 + 4
_ 97 _ Iz
= >2r =

_r , 24x — _r  24r
o= n + 3 or a 7 + =
_ 3z 4 327 _ _ 3z | 32x
T + 12 o + 12
= —3152” >2r =27 57

12

Since both of these values are greater than 27, they aren’t in the
interval [O, 27r). We could try larger values of & but it should be clear
that since k& =4 resulted in a values of « that are too larger, larger

values of k& will produces even larger values of o so they won’t
produce solutions in the given interval so there’s no need in trying
larger values of k.

Thus, the solution set to 6+2cos(3a) +10=4 on the interval [0,27) is

{Ls 11z
47127 12°°

137 197 7_7:}
127 12° 4"

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS




