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Quiz/Solutions: Week 1.

Due to the shortened school week, no quiz was given for this week.



Quiz/Solutions: Week 1

Quiz/Solutions: Week 2.

Quiz #1
1. Define f(z) = . ’ 5- Calculate each of the following.
—
f(4);
b f(t2 +1);
f(sin(x));
Solution: The calculations are as follows:
4 4
4 = = | ——
f( ) 1-16 15
2 +1
?+1 _—
S+ =12
B t?2+1
S 1— (4224 1)
t?2+1

—t4 _ 2t2
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2 +1
22
sin(z)

1 — sin®(x)

sin(z)

f(sin(x)) =

cos?(x)

= |sec(z) tan(x)

There was a disturbing large number of algebraic errors throughout
these little exercises. If you were one of the people who had written
on your quiz paper “Bad Algebra,” pay particular attention to these
solutions.

2

2. Define the function F(z) = —; Tk Express F(z) in the form
x

f(g(x)), for some functions f and g.



Quiz/Solutions: Week 2

Solution: We must think of the composition process and how to pro-
duce the function F. After many minutes of meditation we arrive at
x

fle) = r+4

g(x) = a*

We can check our choices by calculating

113'2

::B2—|—4

f(g(@)) = f(a?)
by replacing = with 22 in the definition of f.

The key point to observe in the function F(z) was that the only
time x appeared was in the form of z2; this would suggest a two-step
calculation process: Take an z, calculate z2, then take this quantity
and perform the calculation a/(a + 4) replacing a by x2.



Quiz/Solutions: Week 2

1
3. Define the function f(x) = . Use the Sign Chart

V(i —1)(z+2)
Method to find the domain of this function.

Solution: Many people did not use the sign chart method — some
of these errored, and some did not. Those that did use a sign chart
method — some presented it clearly, others did not (and many times,
they errored).

1
The natural domain of the function f(x) = is all

Vi(z—1)(z+2)
numbers x for which (z — 1)(x + 2) > 0. We exclude the possibility
that (zr — 1)(z + 2) > 0 be equal to zero as this would make the

denominator zero — a no-no!

In order to solve the inequality
(r—1)(x+2)>0

we use the sign-chart method.



Quiz/Solutions: Week 2

The Sign Chart of (z — 1)(z + 2)

; z—1
1
; z+2
-2
= = (z—1)(z +2)
-2 1

legend: e negative (—)
e positive (+)
It is now clear from the sign chart, that

Dom(f) = (—00,—2)U(1,00)




Quiz/Solutions: Week 2

Quiz/Solutions: Week 3.
Quiz #2
N
1. Calculate lim w

r——1 x—1

Solution: The first thing you look at when dealing with a quotient of
two functions is the limit of the denominator:

liml(x—l):—1—1:—27é0.
Therefore, this is a simple problem. The solution is

\/m lim Va2 —4z +4

T——

x1_1>H—11 x—1 - liml(aj -1) < Lim. Quot.
C WVlimg g (2?2 — 4z + 4)

< Cont. Rad.

-2
V1i+4+4
-2
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2
Thus,
V2 —4dx+4 3
lm —mMM— — ——.
r——1 €T —»1 2

Solution Notes: Here are some additional comments and an alternate
solution.

Important. Several people made a fundamental algebraic error causing
them not to calculate the limit correctly. The following is wrong!

vV —do+4=+/(x—2)? = z—2
error!

The result of this error is to calculate the limit to be 3/2 instead of
—3/2. Here is the fundamental fact that needs to be kept ever in mind:

VN2 = |N|, for any number N;

thus,
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(z —2)? = [z — 2|
would be correct way of taking advantage of the perfect square.

In this case, this alternate approach leads to ...

li = Lim. t.
oo x—1 lim (z —1) < Lim. Quo

rx——1

| —1-2]

... the same “answer.”
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2
—4

2. Calculate lim a: .
z—2 r — 2

Solution: In this problem, the limit of the denominator is clear zero.
Inspecting the numerator, we see that it too tends to zero. We now
seek a common factor for the purpose of cancelling out the offending
factors.

Algebraic Sidebar:

x2_4:(x+2)(x—2):x+2 v 49

xr— 2 xr— 2
Calculation:
2
—4
im 2 = lim(zr+2)=2+2=4.
rx—2 I — r—2
Thus,




Quiz/Solutions: Week 3

3. Calculate lim u

r—0 xX

Solution: In this problem, the denominator tends to zero and the
numerator ...

lim /4 + 2 = hn%(4+x):ﬂ:27éo
Tr— r—
tends to zero, too. Therefore, we seek a hidden factor to cancel out.

Auz. Calc.: In the presence of the radicals, one would “naturally”
think of the conjugate trick:

Viter -2 Vitr-2Vitao+2
x B x Vai+z+2
(A4+z)—4
r(Vi+z+2)
x

z(Vi+z+2)
1

= < Cancel!

Vi+x+2




Quiz/Solutions: Week 3

Calculation:
li Vito-2 T S
z—0 T =0 /4 4+ + 2
1
CVA+2
1
=7
Thus,
. VA+z—-2 1
R

< Aux. Calc.



Quiz/Solutions: Week 4

Quiz/Solutions: Week 4.

Quiz #3
1. Find all £ at which the function

1S continuous.

Solution: The set of all x at which this algebraic function is continu-
ous is simply its natural domain.

In order to take roots, we require x > 0 and 4 — x > 0. But to
avoid dividing by zero, we also require z # 4. Correlating all this
information we arrive at the statement that

Dom(f) =10,4)

2. Use the €, ¢ definition of limit to prove that
lim (32 + 2) = 5.
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Solution: Let € > 0. Choose § = €/3, then

€
3
— 3lr—1| <e

O<lz—1<d = |z —1| <

— |3z — 3| <e
— |Bx+2)—5|<e
This finishes the proof. [J

Solutions Notes: The value of 6 = ¢/3 was arrived at in the following
manner:

|3z +2)—5|=13z—-3| =3z — 1| < 3J
We require 36 = ¢, or § = €¢/3. Note that I have chosen a different
thought pattern than the one usually presented in class.
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Quiz/Solutions: Week 5.

No quiz do to the occurrence of Test #1
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Quiz/Solutions: Week 6.
Quiz #4

d
1. Calculate d—(%x6 — 5% + 6278).
T

Solution: This is a simple application of the Power Rule for differen-
tiation.

d 4 4
%gacfj — 52?4 627% = 5(6935) —5(22) + 6(—8277)

=|82% — 10z — 4827,

x + 222
NI

).

d
2. Calculate —
acuaedz(
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Solution:
d x+22°

%(ﬁ

) — di(xl/Q + 2563/2)
xXr

_ %xl/Q 4312,

Now if you are an algebra fanatic, would have continued to simplify.

i(a;—i—Z:cQ)_ 1+ 6x
de° Vo ' 2z

5

d
3. Calculate @%

Solution: This is a job for the quotient rule.
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_ (23 — 2)(bx?) — 2°(322)

(a7 - 2)?

527 — 102* — 327
T @ -2p

2z7 — 10z* | 22*(2® - 5)
G R

Thus,

d 2°  2z%®-05)
dra3 —2 (23 -2)2




Quiz/Solutions: Week 7.
Quiz #5
sin(2x)

1. Calculate }Cli)% sin(x/B)'

Solution: Naturally, you would use the limit result:

in 6
sinf _

lim
6—0 0
We must divide the numerator and denominator by z, then multiply

in the appropriate “fudge factors.”

. sin(2x) — lim sin(2z)/x
z—0sin(z/3)  +—0sin(x/3)/x
~ lim 2sin(2z)/(2x)
x—0 (1/3)sin(z/2)/(z/3)
2 . sin(2z)/(22)

= 1/3 220 sin(z/2) /(z/3)



Quiz/Solutions: Week 7

d
2. Calculate — (4z* — 1)3/7.
acuaedl_(as )°/

Solution: We have the derivative of a function raised to a power. We’ll
use the Power Rule:

i(49[;4 —1)3/7 =

d
- (4z* — 1) (4z* — 1)

W Wl w

(4z* — 1)~*/7(162%)

(162°) (4x* — 1)=4/7

48 x>

7 4zt — DA

d
3. Calculate T tan®(2x).
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Solution: We must take the derivative of a function raised to a power.
We’ll use the Power Rule.

d d
o tan®(2z) = 6tan5(2:c)@ tan(2z) < Power Rule

= 6tan®(2x) sec?(2z)(2) < Trig. (3)

= | 12sec?(2x) tan®(2z).




Quiz/Solutions: Week 8.

No quiz due to test.



Quiz/Solutions: Week 9.

Quiz #6 is the take-home homework assignment over the Spring
Break. Questions and solutions are available.



Quiz/Solutions: Week 10.

Quiz #7

1. Find the absolute extrema of the function f(z) = 2® — 122 + 1
over the interval [—3,5].

Solution: We find the critical points of f,
f(x) = 32% — 12 = 3(z* — 4).
It is clear from this calculation that f has two critical points:
Critical Points: z = +2.

Note that both points lie in the given interval. Now we toss the end-
points into the mix:

Test Points: — 3,—-2,2,5



Quiz/Solutions: Week 10

and calculate f at each of these points.

z [z

-3 10

—2 17
2  —15 <= min f(x)
5 66 <= max f(z)

2. Find the intervals of increase and decrease of f(z) = x3(z — 4)%.

Solution: We begin by obtaining the first derivative of f.
f(x) = 42®(x — 4)% 4+ 322 (x — 4)*
= 2%(x — 4)%[4x + 3(z — 4)]
=2%(z — 4)*(7Tz — 12)

Having calculated f’ and completely factored same, it is easy to use
the Sign Chart Method to determine the intervals over which f’ is



Quiz/Solutions: Week 10

positive and negative. The final results are
f is increasing over: ( —00,12/7) U (4, +00)
f is decreasing over: (12/7,4)

Quiz/Solutions: Week 11.

No quiz because of Test #3 the same week.

Quiz/Solutions: Week 12.

No quiz this week.



Quiz/Solutions: Week 13

Quiz/Solutions: Week 13.
Quiz #8

1. Calculate /4.903 — % + 23/2 dz.
T

Solution: First prepare the integrand for the Power Rule, then apply
the Power Rule:

6
/4x3 - = +x3/2dw: /4:(:3 —6$_2—|—x3/2dm
T
! -1 .5/2

xr
=45 —6"—+—— 4 C
Tt T

6 2
=zt + =+ 22210 O
r 5
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4
2. Evaluate/ VvV + zde.
1

Solution: First prepare integrand for the power rule, then apply same.

4 4
/ \/5+xdx=/ V% ¢z da
1 1

4

_ 232 10

3 27 |,

2 1
=Z(8-1)+=(16—1

3(8 )+2( )
_14 15
32
1B 0

6
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2\ 2
3. Evaluate / <:1:3 — —3> dx.
T

Solution: Multiply out the integrand and apply the power rule.

2\ 2
/(x?’——B) dm:/x6—4+4x_6dx
T

-5

1 - T
=—x' —4 4——+C
7$ x + _5+

1. 4




Quiz/Solutions: Week 13

Quiz/Solutions: Week 14.

Quiz/Solutions: Week 15.



	Top
	 Week 1.
	 Week 2.
	 Week 3.
	 Week 4.
	 Week 5.
	 Week 6.
	 Week 7.
	 Week 8.
	 Week 9.
	 Week 10.
	 Week 11.
	 Week 12.
	 Week 13.
	 Week 14.
	 Week 15.

