MATH 110: REVIEW PROBLEMS FOR MIDTERM 1

The following represent select review problems on material covered prior to Midterm 1.

1
1. Find the domain of———.
[2]v1 — 22

Ansi(—1,1),z # 0.

2. Describe the domain of the functigifz) = using interval notation.

1
Vr+1—y2’
Ans: [0, 00)

3. Suppose-2 < 4 — 3z < 1. Determine the largest interval to whiaetcan belong.

Ans: [1,2).

4. Simplify (%)

4

2

Ans: 1\@”, after rationalizing the denominator.

. L 41
5. Decide which is largerv/2 = —1.41421... or — log"

Ans: —155 = —1.4141--- > —1.4142. .- = —/2,

6. Consider the straight line which is perpendicular to theldirey = 1 and passes through the pojit 1).

(a) Where does this line intersect the-axis?
(b) Where does this line intersect the-axis?
(c) What is its slope?

Ans: The equation of the line is= «. Its « andy intercept is(0, 0) and its slope id.
7. Find the equation of the straight line passing thro(@H ) which descends 2 units for every unit that it moves to the
right.

Ans:2z4+y—1=0
8. Find the equation of the straight line which is perpendicular to the line with interCeitsand(0, 1) and intersects it at
(1/2,1/2).

Ans:y ==z

9. Find the equation of the straight line passing thro(igh ) and perpendicular to the straight lime- 2y + 4 = 0.
Ans:2z4+y—-3=0

10. Where does the straight line with negative slope, passing through opposite corners of the rectangle witlilveitices

(1,2), (4,2) and (4, 1), intersect thgy—axis? Justify your answer by finding the equation of the line.

Ans:y =23
11. Simplify 372:5 and rationalize the denominator of your answer.



Ans: /3/27.

12. Find all solutions to the quadratic equatigh+ = = 2z + 5.

1++21
AnNs: 5 .

13. Graph the functiorf(x) = —z2 + 4x noting the vertex, any symmetries and all intercepts.
14. Graph the functiorf(z) = |z — 4] — 2 noting any symmetries and all- andy—intercepts.
15. Graph the functiorf(z) = \/(z — 2)? + 2 noting any symmetries and all- andy—intercepts.

|z — 1]
rz—1

16. Graph the functiorf(z) = +3.

2422 +3, forz> -1
17. Graph the functiorf(z) = { v v =
x4+ 3, forz < —1.
, forz >0
18. Graph the function given bf(z) = { Ve ="
1—2z, forz<0
19. Graph the function given bf(z) { @, forz =1
. unction giv = .
P g v 22, forz <1
22 —2x+1, forz>1
20. Graph the function given bf(z) = ’ -
P g M) { —(z—1)2, forz<1.

21. Graph the function obtained by translating the graph of the fungtioih = =3 three units to the left and one unit up.

22. Write the equation of the function obtained by translating the graph of the funfdtion= 22 two units to the right and
one unit up.

Ans: f(z—2)+1=2%—4x+5

23. Find the equation of the function obtained by translating the graph of the furnfgtion= |z| two units to the left and
one unit down.

Ans: f(z+2)—1=|z+2|-1

1 z+7
24, Iff(x):;andg(m): P :

(a) Find an expression for the composition functig g).

T+ 2

Ans: (fog) = i




25,

(b) Describe the domain off o g) using interval notation.

Ans: All z in the interval(—7, co) exceptr = —2.

. . " 1 . .
Find an expression for the compositigho g) (x), wheref(x) = . andg(z) = vz + 1 + /x. Describe the domain

of (f og)(x), using interval notation.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

1
ns; ——
Ve+1+4+ vz

Domain: [0, co)
Find both hm \/_ if either or both exist(s), otherwise state why either or both fail(s) to exist.

1 L 1 ' .
Ans: lim — =0but lim —= does not exist since the functlo\% is undefined for negative x.
x X

T—00 \/— T— —00

Find both hm , if either or both exist(s), otherwise state why either or both fail(s) to exist.

z—0F \/E

1 1 . ) .
Ans: lim — = oo but lim — does not exist since the funct|e:?: is undefined for negative x.
x

r—0+ \/5 z—0— \/_

Find both hm

Ans: —1.
Findlim Y2 2%
r—4 r — 1
Ans: 1
2 _ .
Findlim © % 2
r—2 21‘ — 4
Ans: 3/2
. 242041
Findlim,_, ; ztoztl
Tz +1
Ans: 0
2
Find lim w
r——3 T + 3
Ans: 2

Findlim,_,,- v2 — z, lim,_»+ /2 — 2 and lim,_.5 /2 — x, whichever exist(s).
Ans: The first limit is zero and the last two do not exist.

3 if x >1
Is the functionf (z) =

continuous at = 1? Explain your answer in terms of limits.
l—z ifzx<l1

Ans: Not continuous at since linla flz) # lim+ f(x).
r—1— r—1

z+1 ifz>-1

. continuous at = —1? Explain your answer in terms of limits.
T if < —1

Is the functionf(x) = {



Ans: Not continuous at-1 since hm flx) # hm f( ).

|2x—””| if x#£0

36. Is the functionf (z) = { 0 if 0
xr =

continuous at: = 0? Explain your answer in terms of limits.

Ans: No, sincdim,,_,( f(x) does not exist

3@ )i £

37. Is the functionf (z) = { z—1 continuous at = 1? Explain your answer in terms of limits.

6 ifx=1
Ans: Yes lim, 1 f(z) = f(1)
2 if x> —1

38. Is the functionf(z) = ¢ 1 if z = —1 continuous at: = —1? Explain your answer in terms of limits.
2241 ifzx< -1

Ans: No,lim,_,_; f(z) # f(—1)
Ve+4 ifz>0 . . ; imi
39. Is the functionf (z i continuous at: = 0? Explain your answer in terms of limits.
—x+2 ifz<0
Ans: Yes,lim, o f(x) = f(0)

. x| ifzx>-1 ) . . -
40. Is the functionf(x) = { |1 | i ; ) continuous at: = —1? Explain your answer in terms of limits.
T < —
Ans: Yeslim, . f(z) = f(-1)
22 ifz>1

41. Is the functionf(z) = { continuous at: = 1? Explain your answer in terms of limits.

1-z ifz<l1

Ans: No,lim,_,; f(x) does not exist.

_ 2
42. Graph the functiorf(x) = W

asymptotes and points of discontinuity.

, hoting the domain of definition, all intercepts, horizontal and vertical

Ans: The function has three points of discontinuity located at +£1 andz = 0; two vertical asymptotes located at
x = 0 andz = —1; one horizontal asymptote locatedyat= 1 and oner intercept located at = —2.

(@+2)(e=1)%
43. Graph the functiorf (z) = vl ?f w7l
0 ifz=1

vertical asymptotes and points of discontinuity.

, noting the domain of definition, all intercepts, horizontal and
Ans: This is the same as Probldmexcept this function is defined, continuous and has a zere-al. The asymptotes
are unchanged.

-3
44. Findlim w
h—0 h

Ans: —3/16. This should be immediately recognizedd§2), wheref(z) = i.

3

45. Write the equation of the line tangent to the graplfi@f) = =2 at the point(2, 1/4).



1
Ans: y = —Eer Z

46. Is the functionf(z) = |x + 4| — 1 differentiable at eithex = 1 or x = —47? Justify by considering limits. Compute
f/(1) and f'(4) where possible.

Ans: f(z) is not differentiable at = —4, since

o FELER ZFCD) L fCAER) - f(),

h—0— h h—0+ h

Howeverf'(1) = 1.

47. A body and travels according to the lait) = 16t> — 2t, wheres(t) is the distance the body has travelled in feet
immediately aftert seconds. What is the velocity (rate of change of distance with respect to time) immediately after 3
seconds?

Ans: 951 ft./sec.

48. What is the average velocity immediately afiexeconds of the body in the previous problem?

Ans: 471 ft./sec.

49. Find the profit function if the demand function/i§z) = —.02x + 36 and the supply function i§(z) = .03z — 32.
Ans: P(z) = —.052% + 68z

50. Find the equilibrium quantity if the demand functioisz) = —.022+ 32, and the supply function iS(x) = .03z —38.
Ans: 1,400

51. Find the cost of producing the ticycle if the cost of producing bicycles isC(z) = 0.122 + 12z + 60.

Ans: 13.90
52. Find the fixed (or start up) cost and the profit functi®fx) if the cost function i< (x) = 20z + 1250 and the revenue
funcion isR(z) = 50z — .122.

Ans: 1,250 P(z) = —0.12% + 30z — 1250.

53. Simplify2*%. Use radical notation and rationalize the denominator of your answer.

V2
a)?

V2
16
V2
c)3—2
V2
d)a

V2
e)ﬁ

Ans: c

b)



54. There is a linear relation between temperatures given in Celsius and Fahrenheit. At sea level water freezes at 0 deg
Celsius and 32 degrees Fahrenheit, whereas it boils at 100 degrees Celsius and 212 degrees Fahrenheit. What Fahre
temperature corresponds-tal0 degrees Celsius?

a) -13 degrees
b) -32 degrees
c) -40 degrees
d) -55 degrees
e) -66 degrees

Ans: c

55. What is thg/—intercept of the straight line with intercept(2, 0) and which is perpendicular to the line— y = 17
a) (0,0)
b) (0,1/2)
c)(0,1)
d) (0,3/2)
e)(0,2)

Ans: e

56. Find ther—coordinate of the vertex of the quadratic functipfxr) = 26 + 4z — 222
a)l
b) —1
c)0
d)2
e)—2
Ans: a
57. Suppose the revenue from the salecdiags of pretzels if2(z) = .75z dollars, and the cost of making bags is
C(z) = .602 + 100 dollars. Find the fewest number of (full) bags the manufacturer must produce to make a profit.
a) 332
b) 387
C) 489
d) 543
€) 667
Ans: e

a)0



b) 1

C) 0o

d) —oo

e) The limit does not exist.

Ans: c

59. Which of the following statements, a) through e), is/are true concerning the function

522 —10x — 15 .
P f
f(fv){ Zoz-6 73

4 if =3

a) f(x) is continuous for alk: # —2 andz # 3.
b) xl_ifff, f(z) does not exist.
¢) f(z) has two vertical asymptotes.
d) f(x) has two horizontal asymptotes.
e) .z'li—>Holo f(z) = oo.
Ans: a

1 1
(24 h)2 22

60. F'”d}llj% .

a)o

Ans: c

61. Find the instantaneous rate of change of the fungtian = x—14 +6¢rate =1.
a)o

b)1

c)—1

d)2



62. A brick comes loose from the top of a 144 foot building. Its distan@e feet) from the street at the tini€in seconds)
is given bys(t) = 144 — 16t>. What is the speed at which the brick is travelling when it hits the ground? Recall that the
speeds the absolute value of the velocity.

a) 24 ft./sec.
b) 36 ft./sec.
c) 48 ft./sec.
d) 72 ft./sec.
e) 96 ft./sec.
Ans: e
63. What is the average speed of the brick in the above problem from the time it begins to fall until it hits the ground?
a)12 ft./sec.
b) 18 ft./sec.
c) 24 ft./sec.
d) 36 ft./sec.
e) 48 ft./sec.

Ans: e



