MATH 113/114
Midterm Review Questions

Answer Key

On the midterm show all of your work clearly and make sure that your
final answer is clearly stated. No calculators, cell phones or formula sheets
will be allowed. This review does not reflect the length of your midterm.

(1) Find all = values that satisfy |3z + 2| < 1. Give your answer in

interval notation. All z in (—1,—1/3).

(2) For each function find the domain and range, and determine if the
function is even, odd, or neither.
(a) f(z) = va? -7
Dy = (—00, —VT|U [V7,00), Ry = [0,00), [ is even.
(b) f(x) = In(9 - 2?)
Dy =(-3,3), Rf = (—00,In9), f is even.
(c) g(x) =z —sinz

Dy = (—00,00), Ry = (—00,00), f is odd.

(3) Find sin(7/12) using the fact that % =
sin(r/12) = (V3 — 1)/(2v2)
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(4) If 0 is in the interval [0,7/2] and sinf = 1/3, then what is cos 67

cosf = \/§/3



(5) Sketch the following two graphs.

(a) y = —3sin(2z)

(6) Calculate 8logy(6) — 41ogy(18). 4

—1
(7) For f(x) = ;+ = find the function f~!(z).

fH@) = Qe+ 1)/(1-x)

(8) Find the vertical and horizontal asymptotes of

VA:x=—-1,HA: y =2

(9) Find the vertical and horizontal asymptotes of

_ 1 —4e”

et —5

f(z)

VA: z=Inb, HA: y = —4 and y = —1/5
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(10) Find the following limits if they exist. If the limit does not exist,

explain why.

. 2
(a) iﬁ% g =5/4

(d) lbm 2(:oszx+2 =0
2

sin“ x

(e) lim =0

r——00 x€X
(f) lim £=L DNE

r—1 lz—1]

(g) lim =eose = 1/3

ps( Tsin3z
sin(3z)

im

z—0 tan(8x)

N T 3z347
(1) lim oosis = 3/2

—/4t2 + 10

=3/8

(4) tim ——0b /
—VA4t2 +1
(k) lim —vAatT+10 =—2/5
T—00 5t
1) lim In(1 —cosz) = —c0
( 0
r—

(11) In each question, find a value of ¢ that will make the function con-

tinuous on the interval (—oo,00). In each case explain your answer.

c=—-1—m



(12) Use the intermediate value theorem to prove that the function f(x) =
23 — 7x + 2 has a root between # = 0 and = 1. (Be sure to make
clear why you can use IVT for this question, i.e. What conditions
does f need to satisfy for IVT to be applicable?)

f is a polynomial, so it is continuous on [0,1]. f(0) = 2 > 0 and

f(1)=—4<0,s0 by IVT f has a root z in (0,1).

(13) (a) Use the definition of the derivative to find f/(1) when f(z) =
1/y/z. No points will be given if the definition is not used.
f) =-1/2
(b) Find the equation of the tangent line of f(z) =1/y/z at z = 1.
y=(=1/2)z+(3/2)

(14) (a) Use the definition of the derivative to find %(cos x). No points
will be given if the definition is not used. %(cos x) = —sinz
(b) Find the equation of the line tangent to cosz at x = —7/3.

y=(v3/2)x + (V31 +3)/6

(15) Sketch the function

-1, <0
F(z) =

1, >0
and using this, sketch a function that has F'(z) as its derivative.
There are many functions f(z) with f/(x) = F(x), below is just one

such f(x)
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(16) Draw the graph for y = f(z), and separately, the graph of f’(z)
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(17) Find the derivative of the following functions. You do not need to
simplify your answers.
(a) h(z) =sec2z —5cot(z —1)

B! (x) = 2sec(2z) tan(2z) + 5csc?(x — 1)



(b) f(x) = zcos(222 — 1)
f'(z) = cos(22? — 1) — 42?sin(22% — 1)

(0) 9(z) = e

g(x) = (22)(x — a? + 7)" M2 = 220 (g 2 4 7)73)2
(d) f(z) = (623 — 5cosx)O

f'(x) = 10(623 — 5 cos x)°(1822 + 5sin x)
(e) g(z) = a™™®

g (x) = a®%(Ina)(cos )

(18) Find the following:
(a) dy/dx for y = sin(1) sin?(z4) + sec?(rx? + z + 1)
dy/dx = 823 sin(1) sin(x?) cos(z?)
+ (47 + 2) sec?(r2? + x + 1) tan(mz? + 2 + 1)
(b) 7"(x) for f(a) = 212
o=t
(c) g®(t) for g(t) = t* 4 cos(10t)
g3 (t) = 6 4 1000 sin(10¢)

(19) At the edge of a cliff, a ball is tossed straight up in the air. At time
t the ball is f(t) = 80 + 64t — 16t feet from the ground that is below
the cliff.

(a) What is the maximum height that the ball reaches? 144 feet
(b) At what speed is the ball traveling when it hits the ground? 96

ft/sec



