
M121 W15 TR Solutions 
1.    𝑓(𝑥) is moved right 2, flipped over the x-axis, and stretched 3 in the y-direction (multiply y values by 3). 

𝑔(𝑥) is moved left 5 spaces and down 7. 
 ℎ(𝑥) is flipped over the y-axis and moved up 4 spaces. 

2.   y-intercept: 0,0 ; x-intercepts: 0, 0 , 1, 0 ;  Vertical Asymptotes:  𝑥 = 3	  ,	  	  	  𝑥 = −2; horizontal asymptotes: 
𝑦 = 0

1
; positive: −∞,−2 ∪ 0, 1 ∪ 3,∞ ; negative: −2, 0 ∪ 1, 3  

 
 
 
 
y-intercept: 0, 0 ; x-intercepts: 0,0 , 4, 0 , −5, 0 ;  no asymptotes; positive: −5, 0 ∪ 4,∞ ; negative: 
−∞,−5 ∪ 0, 4   Sorry, the graph did not turn out well for this one.  

3.    This factors to 𝑥 𝑥 + 3 𝑥 − 1 > 0, so the critical points are 𝑥 = 0, −3, 1. If you place these on a number line, 
you can test values on the intervals between these points; you are looking for which intervals make the inequality 
true. These are −3, 0 ∪ (1,∞). Second one: (89:)(8;1)

890
≤ 0 critical points: 𝑥 = −2, 1, 3  solution (−∞,−2) ∪

(1, 3).  Third one: Subtract the fraction on the right side from both sides and then get a common denominator 
between the two fractions. 0

891
− 1

:89=
= :89=918;>

: 89: 891
= 89?

: 89: 891
< 0 critical points 𝑥 = 2, 3, 5 solution 

(−∞, 2) ∪ (3, 5). 
4.    Domain: all reals 𝑓90 𝑥 = 0

1
(𝑥 + 3)1 + A

1
 

 
Domain:  𝑥 ≠ 6    𝑔90 𝑥 = D8;>

89:
 

 
Domain: All Reals    𝑘90 𝑥 = − 0

:
ln 891

>
 

 
Domain:  𝑥 > H

:
      𝑗90 𝑥 = 0

:
108 + 8  

 
5.   First one: take ln of both sides, then move the exponents in front as a multiplication (rules of logs) to get: 

2𝑥 − 5 ln 3 = 𝑥 + 4 ln 7, then distribute ln 3 on the left side and ln 7 on the right side. Get everything with an 
x on one side and everything els on the other, factor out the x, and divide to get  𝑥 = ? LM :;> LM A

1 LM :9LM A
;   

Second one: combine into one log to get 𝑙𝑜𝑔:
89D
8;1

= 2. Now use the base of the log to rewrite this as an 

exponential equation 89D
8;1

= 31 = 9. When you solve for x, you get x= -3,  so this has no solution since 𝑥 = −3 is 
not in the domain of the function; 

Third one: Solve for cos 𝑥, which gives cos 𝑥 =	   ± 0
1
= ± 1

1
, so  𝑥 = U

>
+ 𝑘𝜋, :U

>
+ 𝑘𝜋;  



Fourth one: sine is :
1

 at U
:
, 1U
:

, so this gives 3𝑥 + U
D
= U

:
+ 2𝑘𝜋	  	  𝑎𝑛𝑑	  	  	  3𝑥 + U

D
= 1U

:
+ 2𝑘𝜋	  	  if you solve for x in 

these equations, you get 𝑥 = U
0H
+ 1ZU

:
	  	  𝑎𝑛𝑑	  	   U

D
+ 1ZU

:
 

 
6.   𝑔(𝑥): amplitude: 2, period: 2, midline: 𝑦 = −5 

 
Be able to use the graph of sine to sketch a graph of cosecant (this helps locate its asymptotes, since secant has 
asymptotes when sine is zero). See example below. 

 
 
Be able to use the graph of cosine to sketch a graph of secant (same idea as above). 

 
7.    For these, it is probably easiest to draw a right triangle. Remember, your answer to an inverse trig function is an 

angle, so 𝑐𝑜𝑠90𝑢 = 𝜃  and that means thatcos 𝜃 = 𝑢	  	  𝑜𝑟 cos 𝜃 = `
0
.  Since cos 𝜃 = abcadefg

hijkgef`le
, this tells you that 

the adjacent leg is u and the hypotenuse is 1. You can use the Pythagorean theorem to find that the opposite leg is 
1 − 𝑢1 so cot 𝑐𝑜𝑠90𝑢 = cot 𝜃 = abcadefg

kjjklnge
= `

09`o
 

Similarly, if 𝑡𝑎𝑛90𝑢 = 𝜃	  	  	  𝑡ℎ𝑒𝑛	   tan 𝜃 = 𝑢 	  	  	  𝑜𝑟	  	   tan 𝜃 = `
0
= kjjklnge

abcadefg
  completing the triangle using Pythagorean 

theorem you see that the hypotenuse is 𝑢1 + 1. So sin 𝑡𝑎𝑛90𝑢 = sin 𝜃 = kjjklnge
hijkgef`le

= `
`o;0

 

8.    − 0
1
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:
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