22m9.Evening section
NEW Practice test for Midterm 2

1. Solve the inequality:
2
@G-272 _,

2. Letfix) = - and g(x) = %
a. Calculate fo g
b. Find the domains of £, g and f o g (identify which is which)

3. Let flx) = 2. It is given that fis one-to-one.
a. Calculate the inverse /! of f

b. Find the domain of /.

¢. Find the range of fusing /.

4. Plot the graph of {x) = 5 — e™*. State its domain, range, intercepts and the horizontal
asymptote. Provide 3 points of the graph with both coordinates.

5. Let f{x) = In(x+4).

a. Find the domain of £,

b. Graph f.

c. Find all intercepts of 1.

d. Determine the range of f'and the asymptotes of /.
e. Calculate the inverse /! of f.

6. a. Find the exact value of the following and give justification for full credit:
5logsbtlogs7

b. Write the following as a single logarithm and simplify:

() + (L) —InG2 - 1)

x—1

7. Solve the following equations:
a2*=7

b. 3log,(x — 1) +log,4 = 5
c.3x -3 _4=0.




8. Let @ = 240°. Calculate the following.

a. Convert ¢ to radians.
b. The length of the arc of a circle of radius 3 meters subtended by a central angle a.

¢. The area of the sector of a circle of radius 3 meters formed by a central angle a.

9. The point (2,~2) is on the terminal side of an angle @ in standard position. Find the exact
values of the six trigonometric functions of 6.

10. Find the exact values of the six trigonometric functions of 6, if

tan@ = % and sin@ < 0.

11. Plot the graph of f{x) = (2sinx) + 3. State its domain, range, period, amplitude and all
intercepts. Provide 3 points of the graph with both coordinates.

12. Plot the graph of f{x) = tan(—‘}x) State its domain, range, period, all vertical asymptotes and
all intercepts. Provide 3 points of the graph with both coordinates.

13. Plot the graph of f(x) = 2cos (3x + %) State its domain, range, period, amplitude and phase
shift. Provide 3 points of the graph with both coordinates.

14. For the polynomial function f(x) = —4x>(x +2) :

a. Find the x —intercepts, y —intercepts,

b. Determine whether the graph of f crosses or touches the x —axis at each x —intercept,

¢. Determine the behavior of the graph near each x —intercept,

d. Describe the end behavior: find the power function that the graph of f resembles for large
values of x|,

e. Determine the maximum number of turning points,

f. Plot the graph of /.

15. Plot the graph of the rational function f{x) = x_TZs by using transformations (shift, stretch, flip,
etc.).

16. For the rational function f(x) = =

a. Find the domain,

b. Find all vertical asymptotes,

¢. Find all horizontal asymptotes,

d. Find all intercepts,

e. Do the sign analysis for £, that is find where the graph of lics above x —axis, and where it lies
below the x —axis,

f. Plot the graph of f(x).




ANSWERS:

l.x>3orx < -3orx =2.

2a. fog= %34 = =
b. Domain of f= {x € R : x # 1}, Domainofg = {x e R : x # 0}, and Domain of
fog={xeR:x=+0andx * 2}

3a.fl =35
b. Domainoff= {x e R: x # +
c. Range of f=Domainof /! = {xe R:x * %}

4. Graph is at the end.

Domain of f = R,

Range of f = (-, 5),

x = —In35 is the x-intercept,

y = 4 is the y-intercept,

y = 5 is the horizontal asymptote

5. Graph is at the end.

Domain of f = (—4,0),

Range of f = R,

x = -3 is the x-intercept,

y = In4 is the y-intercept,

x = —4 is the vertical asymptote

flx) =" -4

6. a. 510g56+]og57 = 5logs67 = .7 = 42
b. ln(;f-l—)(—"—%)(;;‘:) = 111(;"1“1—)2 = -2In(x—-1)aslongasx > 1.

7.a.x = log,7 = &1
b.x=3

c.x = logy4 = %
8.a &

b.s = 4x

¢.A=6x

R i —— l = = — = = -
9._0039— = sin@ o tan@ = cot@ = -1,  secd = J2, cscl = —42



10. cost = =, sinf = 2, tand = 3 cotf = %, secf = =, cscd = =

11. Graph is at the end.
Domain of f = R,
Range of f = [1,5],

No x-intercepts,

y = 3 is the y-intercept,
Period is 27
Amplitude is 2

12. Graph is at the end.

Domain of f = R — {all odd integers}
Range of f = R,

x-intercepts, x =all even integers

y = 0 is the y-intercept,

Period is 2

Vertical asymptotes: x =all odd integers

13. Graph is at the end.
Domain of f = R,
Range of f = [-2,2],
Period is 4,
Amplitude is 2,

Phase shiftisx = —¢.

14. a. y —interceptis y = 0, and x —~1ntercepts arex = 0,-2

b. The graph of ftouches the x —axis at x = 0, and the graph of f crosses the x —axis at x = 2.
¢. For x near 0, -—4(x +2) is close to —8, and flx) ~ —8x?.

For x near —2, —4x? is close to —16, and f{x) ~ —16(x + 2).

d. For |x| large, fx) = —4x?(x +2) = —4x* — 8x? ~ —4x*

e. Since the degree of fis 3, there are at most 2 turning points.

g. The graph is at the end.

15. The graph is at the end.

16.

a. The domainis {x : x # 2andx # =2} = (—o0,~-2) U (-2,2) U (2,0)

b. The vertical asymptotes are x = 2 and x = —2.

¢. The Horizontal asymptote is y = 0, since the degree of numerator is less than the degree of
denominator.

d. fI0) = =* is the y —intercept. There is no x — intercept.




¢. The sign analysis

X -2
Interval (~0,2) (-2,2)
Test point -3 0
Value at the test point ~ f-3) = 2 A0y = -2
Location of graph  Above x — axis Below x — axis

f. The graph is at the end.

(2,%)
3
f3)=%

Above x — axis




MT2solution.nb

Tn{5]:= Plot[5-Exp[-x]., {x, -3, 8}]

)

Infg]:= Plot[Logix+4], {x, -3.99, 20}]
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Infic]:= Plot[28in[x] +3, {x, -3+Pi, 3xPi}, PlotRange —» {0, €}];
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MT2sclution nb

Tnfi1]:= Plot[Tan[x+Pi/2], {x, -3, 3}];
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Infi3j:= Plotf2Cos[3x+ {P1/2)], {x, -Pi, Pi}, PlotRange —» {-3, 3}];
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