Calculus I. .. Brain. .. Warming. .. Up . .. Solutions and Links to More Information

1. If f(z) = 2® + é, what is f(x + h)?
x
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flz) = 2+ - (begin by writing the original function)
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2%+ h? + 2xh + Th (simplify)

2. Sketch f(z) = 2% — 2.

First, this is a quadratic, so it will either open up or down. Since the coefficient in front of the 22 is 1 > 0, the
quadratic will open up. We could complete the square to determine the location of the minimum, but in this case
it is easier to factor and find the roots.

f(z) = 2% — 22 = 2(x — 2)

Since the function is zero when =z = 0,2, and opens up, we know it must look like the following:
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3. Solve = c for z.
ar +
1 . o . .
= ¢ (begin by writing the equation you are given)
ar +b
1
( n b) (ax+b) = c(axr+0b) (multiply both sides by ax + b to make the denominator 1)
ax
1 = cax+be (simplify)

1—bc = cax+bc—bc (subtract be from both sides to isolate cax)

1—bc = cazx (simplify)
1 1 1
— (1 —=be) = —(cax) (to isolate the x, multiply both sides of the equation by —)
ca ca ca

1-b
g = % (simplify)
ca

There is more information on solving equations that involve variables on the purplemath page.

4. Expand (3x — 4)2.
(32 — 4)% = (32)% + (4)® — 2(3x)(4) = 9% + 16 — 24«

There is more information on polynomial multiplication on the purplemath page.


http://www.purplemath.com/modules/solvelit.htm
http://www.purplemath.com/modules/polymult.htm
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5. Sketch y = sinz for = € [0, 27].

y=811(X)
1-
T L. 37 r S
z A ? A
-1t
. . . 4 5
6. Express the following with a common denominator: —— — .
x+1 xz-1
4 5 5
e i S ( ) (:1: — 1) (1) (multiply the two terms by 1)

_ r—1Y 5 z+1
N T+ 1 r—1 r—1 r+1
(replace the 1 by quantities that will lead to a common denominator)

4z —1) =5z +1
(-1 -5(+1) (rewrite with the common denominator)

(x+1)(z—1)
4r —4—-5x -5
= m (multiply the polynomials in the numerator out)
—r -9 o
m (Slmphfy)

There is more information on polynomial multiplication on the purplemath page.

7. Solve (z + 13)% = 16 for z.

(x+13)> = 16 (begin by writing the equation you are given)
(r+13)2 = V16 (take the square root of both sides to isolate z 4 13)
|z +13] = 4 (this is using the definition of the absolute value function)
x+13 = =4 (remove the absolute values, introducing the +)
x+13—-13 = —13+£4 (subtract 13 from both sides)
x = =13+4 (simplify)
x=-13+4 or z=-13—-4 (write as two solutions)

xr=-9 or z=-17 (simplify)
There is more information on working with quadratics on the purplemath page.

8. Solve vz + 13 = 16 for z.

Vax+13 = 16 (begin by writing the equation you are given)
(m>2 = (16)* (square both sides to isolate z 4 13)
x+13 = 256 (simplify)
r+13—-13 = 256 —13 (subtract 13 from both sides)
x = 243 (simplify)

There is more information on working with radicals on the purplemath page.


http://www.purplemath.com/modules/polymult.htm
http://www.purplemath.com/modules/solvquad.htm
http://www.purplemath.com/modules/solverad.htm
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The answer here is False. If you answered true, your error is in violating the order of operations. The original
expression cannot be simplified; think of the denominator as having brackets around it, and the expression reads in
English as “Add a and b, then take the reciprocal”.

11
a+b (a+D)
y=cos(x+2)
3
1t
T ” 3% S
. 7 = 27
10. The sketch of y = cos(x + 2) looks like — ~ = T

The sketch shown is a vertical translation of the function y = cosz of two units up, so the sketch is actually of the
function y = cos(z) + 2. The sketch of y = cos(x + 2) would be a translation of two units to the left of the function
y = cos(x), so it should look like

y:cg%s(x+2)

shaft cos(x) 2 wuts left

11, —a(A 4 2) = —4QF TA oo T

You have to distribute the —a into each term in the 4 + x (mathematically, we say multiplication distributes over
addition), so we get

—a(d+z) = (—a)4)+ (—a)(x) =—4a— ax

There is more information on the distributive property on the purplemath page.

120 V2 16 = T A4 o T

This is False, and, unfortunately, an extremely common error that students make.

In the Problems 12, we used the fact that multiplication distributes over addition. If you answered True to this
problem, you assumed that taking the square root distributes over addition, which is not true. Taking the square root
is not an arithmetical operation (addition, subtraction, multiplication, division are what I refer to as arithmetical
operations), it is a functional operation, and functional operations in general do not distribute over arithmetical
operations.

To help you remember this fact, always think of

Va+b=+/(a+b)

which reminds you that the addition must be done first, and so the expression cannot be simplified.


http://purplemath.com/modules/numbprop.htm
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(x+1)(3x+27) + a3

13. =304 27+ E T |F
x+1 rhart .
This is False, since the expression = + 1 has not been factored out of the term z3. Here is what you can write:
(z +1)(3z +27) + 2° ( +1)(3x +27) + {2
= (insert 1 = (z+1)/(z + 1) in smart manner )
rz+1 r+1
(z+1) ((33: +27) + ﬁx?’)
= 1 (factor (z + 1) out of each term in the numerator)
x
1
= (3z+27)+ 23 (cancel terms in blue
(30 427) oy )
23
= 3z +27+ simplif
@+ D) (simplify)
There is an additional wrinkle to this, which is that when we wrote fc—ﬂ = 1, we excluded from our expression the
point z +1 =0, or x = —1. We will talk more about this wrinkle in class when we talk about indeterminant forms.
14, SIN(22) = 2SIIE <ottt T
This is False, and very similar to Problem 12.
Taking the sine of a number is a functional operation, and functional operations do not distribute over arithmetical
operations in general.
To help you remember this fact, always think of
sin ab = sin(ab)
which reminds you that the multiplication must be done first, then the functional operation. This expression can
be simplified (see Appendix D), but it requires a more complicated trig identity.
y=e*
: X
1
15. The sketch of y = e® looks like A T

The sketch shown is the logarithm function, y = Inz. The exponential function approaches zero as + — —oo, and
the sketch of y = e” looks like the following:
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16. 29/ T 5 = VAT T AY oot F

20/ Fy = VaV/TFy
(4)(z +y)

= ir+4y

There is more information on how to work correctly with radicals on the purplemath page.

Notice that in this case we were able to distribute the square root (a functional operator) over the multiplication.
This is allowed only because the quantities were both positive! Here is an example with negative quantities that
leads to a contradiction (this requires you know a little bit about complex numbers, so if you don’t quite follow this
that’s ok):

1=Vi=/(-)(-1)=v-1-V-1=i-i=i®=-1
Stop the world! We have just shown 1 = —1-actually, we haven’t. We have made an error when we wrote

(—D(=1) = V=T V-1,

Don’t worry about this too much—I will point out things like this where appropriate in the course, but they won’t
trouble us too much.
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) (b) (instead of dividing, multiply by the reciprocal)

> (factor out the numerator)
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The basic result we have used here is that instead of dividing by something, we can multiply by the reciprocal of
that something:
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http://purplemath.com/modules/radicals.htm
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19. 22 —> = (@ =9 (@ +Y) o

This is the difference of squares.

There is more information on factoring techniques on the purplemath page.


http://purplemath.com/modules/specfact.htm

