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Functions

Example 2.8 (a)

Find the formula for the linear function whose graph has slope 2 and y-intercept (0,3).
Solution: The formula for a linear function is given by the equation:

y=mz+b

where m is the slope and b is the y-intercept.
Given that the slope is 2 and the y-intercept is 3, the equation of the line is:

y=2zr+3
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Functions

Example 2.8 (b)

Find the formula for the linear function whose graph has slope -3 and y-intercept (0,0).
Solution: The formula for a linear function is given by the equation:

y=mz+b

where m is the slope and b is the y-intercept.
Given that the slope is —3 and the y-intercept is (0, 0), the equation of the line is:

y=-3z+4+0

Simplifying the equation:

y = —3x
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Functions

Example 2.8 (c) |

Find the formula for the linear function whose graph has slope 4 and goes through the
point (1,1).
Solution: The formula for a linear function is given by the equation:

y=mz+b

where m is the slope and b is the y-intercept.
Given that the slope is 4 and the y-intercept is (1, 1), we need to find the equation of
the line. However, the y-intercept value b is not 0 here, it's the point where the graph
intersects the y-axis. For this case, the point (1, 1) represents a specific point on the
line rather than just the y-intercept.
To write the equation, we’ll use the point-slope form of a line:

y—yr=m(z — 1)
where (z1,y1) = (1,1) is a point on the line and m = 4 is the slope. Substituting these
values into the point-slope form:

y—1=4(zx—-1)

Simplifying the equation:

—1=42—-4 and y=4z—3
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Functions

Example 2.8 (d)

Find the formula for the linear function whose graph has slope -2 and goes through the
point (2,-2).
Solution: The formula for a linear function is given by the equation:

y=mx+b

where m is the slope and b is the y-intercept.
Given that the slope is —2 and the line goes through the point (2, —2), we can use the
point-slope form of the equation:

Yy —y1 =m(x —21)

where (z1,y1) = (2, —2) and m = —2. Substituting these values into the point-slope

form:
y—(-2) = —2(z—2)
Simplifying the equation:

y+2=-2(x—-2) and y+2=-2z+4 so y=-2x+2
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Functions

Example 2.8 (e) |
Find the formula for the linear function that goes through the points (2, 3) and (4, 5).
Solution: The formula for a linear function is given by the equation:

y=mx+b

where m is the slope and b is the y-intercept.
To find the slope, we use the formula for the slope between two points:

_ Y2y
X2 — I

where (z1,y1) = (2,3) and (z2,y2) = (4,5).
Substituting these values into the slope formula:
_5-3 2

=—=—=1
MmM=3"27 3

m

Now that we know the slope m = 1, we can use the point-slope form of the equation:
y—3=1(x—2)
Simplifying this equation:

y—3=z—2 so y=z+1 I

A
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Functions

Example 2.8 (f)

Find the formula for the linear function that goes through the points (2, —4) and (0, 3).
Solution:
To find the slope, we use the formula for the slope between two points:

Y2 — Y1
T2 — I1

m =

where (z1,y1) = (2,—4) and (z2,y2) = (0, 3).
Substituting these values into the slope formula:

_3-(—4) _3+4_ 7 _ 7T

0—2 =2 =2, 2

Now that we know the slope m = ,g, we can use the point-slope form of the equation:
7
y—(~4) = —5(@—2)

Simplifying this equation:

7 7
y—|—4:—§(x—2) S0 y:—§1’+3
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Derivatives

Example 2.11 (a)

Find the derivative of f(z) = —7z> at an arbitrary point.
Solution: The given function is:
f(a)=-72°

To find the derivative, we apply the power rule:
oy a4 3
The power rule states that % (az™) =a-n-2"" ', where a = —7 and n = 3. Therefore:
fl(z)=-7-3-2°"1 = —212°

Thus, the derivative is:

f(z) = —2142

ECON 205 Problems and Solutions-| 27 September 2024 8/27



Derivatives

Example 2.11 (b)

Find the derivative of f(z) = 12z~ at an arbitrary point.
Solution: The given function is:
flz)=12z72

To find the derivative, we apply the power rule:
d -2
fl(z) = T (1227%)

The power rule states that A (az™) =a-n-z"" ', where a = 12 and n = —2.

dz
Therefore:
fl(z)=12-(=2) - 272! = —24273

Thus, the derivative is:

f(z) = —24g73
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Derivatives

Example 2.11 (c)

Find the derivative of f(z) = 3z~*/* at an arbitrary point.
Solution: The given function is:

f(z) =372

To find the derivative, we apply the power rule:
/ _ i —3/2
F@)= dx (393 )

The power rule states that % (az™) =a-n-z"" ', where a = 3and n = —3/2.
Therefore:

f/(x) =3. <_g) . 1,*3/271 _ _9/21‘75/2

Thus, the derivative is:
f'(@) = ~9/22*/*
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Derivatives

Example 2.11 (d)

Find the derivative of f(z) = %\/E at an arbitrary point.
Solution: The given function is:

To find the derivative, we apply the power rule:

f@) =2 (5ot)

d -
The power rule states that o (az™) =a-n-z"" ', where a =

@) =3

Thus, the derivative is:

1 and n = 1. Therefore:

2 2
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Derivatives

Example 2.11 (e)

Find the derivative of f(x) = 3% — 9z + 7z — 322 atan arbitrary point.
Solution: The given function is:

f(z) =3z> — 9z + 723 — 327

- For the first term 3z2:

d 2
I (336 ) = 6z
- For the second term —9z: p
. (=9z) = -9

2
5

- For the third term +7z5:

- For the fourth term —3:5%:

Combining all the derivatives:

14 _s
f’(ﬂc):6x—9+€x g—%x
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Derivatives

Example 2.11 (f)

Find the derivative of f(z) = 4a® — 322 atan arbitrary point.

Solution: The given function is:

f(z) = 42® — 307

We differentiate each term using the power rule:

- For the first term 4z°:
dx

- For the second term —3x%:

Combining the results:

d (42°) = 202"
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Derivatives

Example 2.11 (g)

Find the derivative of f(z) = (z* + 1)(z® + 3z + 2) at an arbitrary point.
Solution:
We use the product rule for differentiation:

f(@) = u'(2) v(@) + u(z) - v'(2)

where u(z) = 2° 4+ 1 and v(z) = z* + 3z + 2.
First, differentiate u(z) and v(x

(z):
W(z) =2z and o'(z)=2z+3
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Derivatives

Solution (continued)
Now, applying the product rule:
f' (@) = (2z)(z® + 3z + 2) + (2 + 1)(2z + 3)
Expanding each part:
f(x) = (22° + 62° + 4x) + (2° + 32° + 2z + 3)

Combine like terms:
f'(z) = 42® + 92 + 6z + 3
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Derivatives

Example 2.11 (h)

Find the derivative of f(z) = (x% = af%) (42° — 3\/z) at an arbitrary point.
Solution:
We use the product rule for differentiation:

fi(@) = (z) - v(@) +u(z) ' ()

where u(z) = 2% +27 7 and v(x) = 42° — 3v/z = 42° — 307,
First, differentiate u(z) and v(x):

~% and V' (z) = 20a* — gx_%
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Derivatives

Solution (continued)
Now, applying the product rule:

fl(z) = (5557% — %x7%> - (42® — Sx%) + (x% +x7%) . (20:54 — gx7%>
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Derivatives

Example 2.11 (i)

Find the derivative of f(z) = % at an arbitrary point.

Solution:
We use the quotient rule for differentiation:

where u(z) =z —land v(z) = =z + 1.
First, differentiate u(z) and v(z):

W(z)=1 and o'(z)=1
Now, applying the quotient rule:
(z+1)1) = (= - 1)(1)

f,(.CU) = ($+1)2
Simplifying:
, _(z4+1)—(z—-1)
fle)= (z+1)2
0 r+1—x+1 2
F@) == =i
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Derivatives

Example 2.11 (j)

Find the derivative of f(z) =

Solution:
We use the quotient rule for differentiation:

at an arbitrary point.

x
2+ 1

where u(z) = z and v(z) = z° + 1.
First, differentiate u(z) and v(x):

v(z)=1 and v'(z) =2z

Now, applying the quotient rule:

1oy - @+ D) — (2)(22)
f (x) - (1‘2 + 1)2
Simplifying: , , ,
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Derivatives

Example 2.11 (k)

Find the derivative of f(x) = (z° — 32°)" at an arbitrary point.
Solution:
We apply the chain rule for differentiation:

F'(@) = g'(h(x)) - (@)

where g(u) = v” and h(z) = z° — 32°.
First, differentiate g(u) = v and h(z) = z° — 32

g (u) =7u® and K (z)=5z" — 62

Now, apply the chain rule:

fl(z)="17 (x5 — 39:2)6 - (5z* — 6x)

ECON 205 Problems and Solutions-| 27 September 2024 20/27



Derivatives

Example 2.11 (1)

2
Find the derivative of f(z) = 5 (2° — 62” + 32) * at an arbitrary point.
Solution:
We apply the constant multiple rule and the chain rule:

2_
f'(x):5-§( 5 _62% +3x)3 " - (52! — 122+ 3)

Simplify the exponent:

1
5. (5z* —12x 4 3)

f(x) = 1—30 (z° — 62° + 32)
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Derivatives

Example 2.11 (m)

Find the derivative of f(x) = (z° + 2z)° (4 + 5)2 at an arbitrary point.
Solution:
Since the function is a product of two terms, we apply the product rule:

f(@) = u'(2) v(@) +u(z) - v'(x)

where: 5
u(x) = (x?’ +2z)°, v(z)= (4o + 5)2

Now, let’s differentiate u(z) and v(z).
Using the chain rule, the derivative of u(z) is:

o (z) = 3 (2 + 22)° - (322 + 2)

The derivative of v(z) is:

v'(z) = 8(4x + )
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Derivatives

Solution (Continued)
After differentiating w(x) and v(z), we apply the product rule:

fl(z) = (@) - v(z) +u(z) - v'(2)
Substituting the derivatives:
flz) = [3 (@* +22)% - (32 + 2)} (42 +5) + (2° +22)” - 8 (4z + 5)

The final derivative is:

@) =3 +22)" 322 +2) - 4z +5)% + («> +22)° - 8 (4z + 5)
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Derivatives

Example 2.12 (a)

Find the equation of the tangent line to the graph of f(z) = z* at zo = 3.
Solution:
To find the equation of the tangent line, we use the point-slope form:

y—y1 =m(x— 1)

where (z1,y:1) is the point of tangency and m is the slope of the tangent line.
1. Find the point on the graph at zo = 3:

Yo = f(z0) =3° =9

So the pointis (3, 9).
2. Find the slope by differentiating f(z) = «*:

fl@) =2z

Evaluate the derivative at o = 3:

So the slope is m = 6.
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Derivatives

Solution(continued)
3. Write the equation of the tangent line:

y—9==6(z—3)
Simplify the equation:
y—9=6x—-18 = y=6x—9
Therefore, the equation of the tangent line is:

y=6x—9
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Example 2.12 (b)

Find the equation of the tangent line to the graph of f(x) = anjr 5

atxo = 1.

Solution:
We use the point-slope form of the tangent line equation:

y—y1 =m(z— 1)

where (z1,y1) is the point of tangency and m is the slope of the tangent line.
1. Find the point on the graph at zp = 1:

1 1
fW=513=3
So, the point is (1, %).
2. Find the slope by differentiating f(z) = %H using the quotient rule:

by @ +2)(1) —z(2z)  —a®+2
fla)= (z2 1 2)2 T @@ 122

Evaluate the derivative at zo = 1:
—(1)*+2 1
f,(l) = % =<z
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Derivatives

Solution (continued)
3. Write the equation of the tangent line: Using the point-slope form:

11
- =(z-1
y—3 9(55 )

Simplifying:
1 2

Y=o g

Therefore, the equation of the tangent line is:
1 2

V=57 g
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