Math 112

Jonny Comes
Fall 2005
Assignment #6
Partial Solutions

From the Textbook:
e Section 7.5:
45. Find all solutions in the interval [0, 27).
cot x cosx = cosx.
Solution:
cotxcosx =cosx = cotzrcoszr —cosx =0

= cosz(cotx —1)=0
= QCasel: cosx=0 or Case2: cotz—1=0

Case 1: cosz = 0 implies z = 4+ arccos(0) + 27k for any integer

k. Since arccos(0) = § this gives = £7 + 27k for any integer
k. Of these solutions the ones between 0 and 27 are
T T 3
x 5 an x 5 + 27 5
Case 2:
1

cotr—1=0 = cotxr=1 = tanx=

cotx 1

Now tanz = 1 implies = arctan(1)+7k for any integer k. Since
arctan(l) = % this gives x = § + 7k for any integer k. Of these
solutions the ones between 0 and 27 are

om q _7r+ _57T
x—4 an I—4 ™= 1
So the final solution is
3T T 5T
= — or = — or = — or = —.
T 5 or x 5 or x 1 or 1



46.

47.

Find all solutions in the interval [0, 27).
tanx cosx = cosx.
Solution:
tanxcosxr =cosx = tanxcosx —cosx =0

= cosz(tanz —1)=0
= Casel: cosz=0 or Case2: tanz—1=0

Case 1: cosx = 0 implies z = 4 arccos(0) + 27wk for any integer
k. Since arccos(0) = T this gives 2 = £ + 27k for any integer
k. Of these solutions the ones between 0 and 27 are

T = and = —

T
2
Case 2:

tanzr—1=0 = tanx =1.

Now tanz = 1 implies x = arctan(1)+ 7k for any integer k. Since
arctan(1l) = 7 this gives x = 7 + 7k for any integer k. Of these
solutions the ones between 0 and 27 are

T d 7T+ 5m
= — 1l = — m = —.
T 1 a T 1 1
So the final solution is
T _37r T _57‘(‘
x—2 or T = 5 or x—4 or = 1

Find all solutions in the interval [0, 27).
COSTCSCT = 2COS .
Solution:
cosrcscxr =2cosr = cosxrcscr —2cosx =0

= cosxz(cscx —2) =0

= Casel: cosz=0 or Case2: cscx—2=0



48.

Case 1: cosx = 0 implies x = £ arccos(0) + 27k for any integer

k. Since arccos(0) = % this gives x = £7 + 27k for any integer
k. Of these solutions the ones between 0 and 27 are

T T 3T
= — = —— 4+ 271 = —.
T 5 and T 2—1—7r 5
Case 2:
. 1
cscx—2=0 = c¢cscxr=2 = sinx= = —.
cscx 2

Now sinx = % implies x = arcsin (%) 427k or x = m—arcsin (%) +
2wk for any integer k. Since arcsin (%) = % this gives z = § + 27k
orr =n—g+2rk = 5F’T—i—27rl<: for any integer k. Of these solutions

the ones between 0 and 27 are

T 51
T 5 an T 5
So the final solution is
3T T 51
I=— Oor r=— O ZT=— Of I = —.
2 2 6 6

Find all solutions in the interval [0, 27).
tanxsecx + 3tanx = 0.
Solution:
tanrsecr +3tanz =0 = tanxz(secr+3) =0

= Casel: tanz =0 or Case2: secz+3=0

Case 1: tanz = 0 implies « = arctan(0) + 7k for any integer k.
Since arctan(0) = 0 this gives © = 7k for any integer k. Of these
solutions the ones with 0 < x < 27 are

z=20 and Tr=T.

Case 2:

secx+3=0 = secx=-3 = cosx= = —



Now cosx = —% implies * = 4 arccos (—%) + 27k for any integer

k. Of these solutions the ones between 0 and 27 are

1 1
T = arccos (—3) and T = — arccos (—3) + 2m.

So the final solution is
1

1
r=0 or x=m or x = arccos (—3) or I = — arccos <—3> +27.

Additional Exercises: (Be sure to justify all your answers)

1. True or False:

(a) If ¢ is some real number, then we know the equation tanz = ¢
has infinitely many solutions.
Solution: TRUE. For ANY real number ¢ we know

tanzx =c¢ = 1z = arctan(c) + 7k

for any integer k. Thus there are infinitely many solutions, one
for each integer.

(b) If ¢ is some real number, then we know the equation sinz = ¢
has infinitely many solutions.
Solution: FALSE. For example, set ¢ = 2. We know sinx = 2
has zero solutions.
[Any c-value greater then 1 or less than —1 will give a counterex-
ample.]

(c) If ¢ is some real number, then we know the equation sinx = ¢
has either zero or infinitely many solutions.
Solution: TRUE. For any real number ¢ between —1 and 1 we
know

x = arcsin(c) + 27k
sinx =c == { or
x = — arcsin(c) + 27wk

for any integer k. Thus there are infinitely many solutions when
—1 < ¢ < 1, one for each integer. On the other hand, when ¢
is greater than 1 or less than —1 the equation sinx = ¢ has no
solution. So there is either zero or infinitely many solutions.



(d) If secz = ¢ where ¢ > 1, then we know

1 1
r=——"—~+ 27k or T =——""-+27k
arccos(c) arccos(c)

Solution: FALSE. For example if ¢ = 2, then secz = 2 implies
cosx = 1/2, thus
= i% + 2k

for any integer k. On the other hand, arccos(2) is undefined, so
1 g+ 27k is undefined for all integers k.

arccos(

(e) If secz = ¢ where ¢ > 1, then we know

C &

1 1
T = arccos <> + 27k or I = — arccos () + 27k

Solution: TRUE. secx = ¢ implies cosx = % which implies

1 1
r=————+ 27k or T =

———— + 27k
arccos(c) arccos(c) tem

for any integer k.



