Ch 11 part Il Practice Test Name:

Find the derivative for the following. Answers should not have negative exponents
and must be simplified completely.

Look for the simplest way to solve a problem. Answers are shown in green bold. There will be multiple
acceptable solutions for many problems.

Here are the key rules you need to know, from the Calculus Handbook on www.mathguy.us.

Definition of a Derivative

d h) - d -
) = iﬂ“w L pay- LLF{:N; _;;{a)

Basic Derivative Rules

d d d
E(c):ﬂ E(c-u):r-a(u)

d d d d d
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Product Rule (two terms)
L 00 ] = £ Al 9(O 1+ 90) =l 0]
Quotient Rule

d f)) 90 - ) e [969]
dx Lg(x) ] lg())?

Chain Rule

dy _dy du
dx  du dx

Power Rule

d d du
(%N = 33 « p0=1 (™Y = gy =1
dx{x J=n-x dx(n T=n-u I

1) f(x)=5x>—4x2+3x+3

The power rule is sufficient for this problem.
f(x) =5x%—4x?+3x+3
fl(x)=3-5x2—2-4x1+3+0

=15x2 - 8x+3
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2) y=+vx
Convert the root to a fractional exponent before using the power rule.

f&x) = X2

3) g(x) =3x> —2x% +x* — Vx

Convert the root to a fractional exponent before using the power rule. | have re-ordered the terms in
decreasing order of exponent, as is the mathematical standard.

1
f(x) =3x>+x* —2x3 —x3

f'(x) = 15x* + 4x3 — 6x? —%x‘g
= 15x* + 4x3 — 6x? —%x_é
= 15x* + 4x3 — 6x? —iz

3x3
= 15x* + 4x3 — 6x? — 33{;?

4) glx) = (4x—1)(5x* - 6)

Either use the product rule for this one or FOIL it out and take the derivative. This problem is simpler to
FOIL and derive.

f(x) = (4x — 1)(5x% — 6)
=20x3 —5x%2—-24x+6

f'(x) = 60x* — 10x — 24
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5) y = (2x?2 - 5)(x® —3x2 +4)
Either use the product rule for this one or multiply it out and take the derivative. | will show both
methods. Use whichever one you feel most confident with.
Product Rule:
fx) = (2x%2 = 5)(x3 —3x%2 + 4)
f'(x) = (2x% = 5)(3x? — 6x) + 4x(x3 — 3x2 + 4)
= 6x* — 12x% — 15x% + 30x + 4x* — 12x3 + 16x
= 10x* — 24x3 — 15x? + 46x
= x(10x3 — 24x? — 15x + 46)
Multiply it out
f(x) = (2x% —5)(x® —3x%2 + 4)
= 2x> — 6x* + 8x2 — 5x3 4+ 15x2 — 20
= 2x> — 6x* — 5x3 + 23x2 — 20
f'(x) = 10x* — 24x3 — 15x2 + 46x
= x(10x3 — 24x? — 15x + 46)

7x2-5
6) f(x) - 4x3 =222
We will need to use the Quotient Rule for this one.
o) = 7x%> —5
fx) = 4x3 — 2x2
(4x3 — 2x?)(14x) — (7x* — 5)(12x? — 4x)

f'x) =

(4x3 — 2x2)?

_ 56x* —28x% — (84x* — 28x° — 60x” + 20x)
- (2x2)2(2x — 1)2

—28x* + 60x% — 20x

4x4(2x — 1)2
_ 4x(=7x® +15x = 5)
B 4x4(2x — 1)2

_=7x*+15x—-5 —(7x —15x+5)
o x32x-1)2  x3(2x-—1)2
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_ 2x3-5
Y =55

We will need to use the Quotient Rule for this one.

_2x° =5

fx) = 032
o« (5x® =2)(6x?) — (2x° — 5)(15x?)
A (523 — 2)?
_30x° — 12x% — (30x° — 75x?%)

- (523 — 2)?

_ 63x?

~ (5x3 —2)2

8) f(x) = {/(2x> + 7x) *Do not rationalize answer
Notice that we have a function inside another function, so we must use the chain rule.
1
flx) = (2x° + 7x)%
1 _3
f'(x) = Z(Zx5 +7x)" % (10x* + 7)

10x* + 7

= 3
4-(2x5+7x)%

10x* +7

B 4-[x(2x* + 7)]%

_ 10x* + 7

4t x3(2x* £ 7)3

9) y=(3x*-5)°
Notice that we have a function inside another function, so we must use the chain rule.
y = (3x*—5)°
y' =3@Bx*—-5)%- (12x3)
= 36x3 - (3x* — 5)2

Page 4 of 9



x3

10y =

4x

We will NOT need to use the Quotient Rule for this one. Simplify before taking a derivative.

1

1
_x3—x5 1 x3 x2 B 1( § _%)
Y= 4x T4\ x X —4x x

ora )
y =g\2x+5x

= — X —3
4 2x2

Next, get a common denominator inside the parentheses.

3
1( 2x2 1
=il Tt
2x2 2x2

5 5
_4x7+1_4xi+1_4\/x5+1_4x3+\/§
- 3 3 - - 2

4-2x2  8x2 8vx® 8x

Vx
Note: the third solution in green in obtained by multiplying either of the other two solutions by \/_E .

x gy 7
Mmy=——

x 34 x—9

| suggest modifying f (x) to get rid of the negative exponents before taking a derivative.

xt+x77 0 (Tt +x77) x° xS+ x?

x34x79 (x‘3+x‘9)lp ox6+1

y =
Then,

J = (x® + 1) (5x* + 2x) — (x° + x?)(6x>)

(% + 1)2

_ 5x™ +2x7 4+ 5x* + 2x — (6x™° + 6x7)
B (x6 + 1)2

_ —x™0 —4x7 +5x* + 2x

B (x® +1)2

—x(x? + 4x% — 5x3 — 2)
(x6 +1)2
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x2

od 11) y = Not required

2—x"3

| suggest modifying f (x) to get rid of the negative exponent before taking a derivative.

x*+3  (x*+3) x*  x°+3x°
2—x3 (2—-x73) x3 2x3-1

y =
Then,

_ (2 = 1D)(5x* +9x%) — (x° + 3x%)(6x?)
B (2x3 — 1)2

!

Next, factor an x? out of both orange terms (you could do this later in the problem if you wish).

~ x?[(2x = 1)(5x% +9) — (x” + 3x)(6x)]

(2x3 —1)2
_ x?[(10x° + 18x® — 5x* — 9) — (6x° + 18x?)]
B (2x3 — 1)2
_ x%(4x® -5x*-9)

(2x3 —1)2

12)y = (Vx + 2V/x)(x* + 9x7)
This one is very ugly. | would FOIL it out before taking the derivative.
y = (Vx + 23x) (x* + 9x7)
1 1
= (xZ + 2x4) (9x7 + x%)
Let’s get common denominators for the exponents, which will make adding them easier.
2 1 28 16 30 29 18 17
= (x4+2x4)<9x4 +x4) =0x4 +18x4 + x4 +2x4

, 270 %4_522 %+18 %+34 14_3_ 135 24_6+261 %+9 %+17 14_3
y'=—7x 7 e g Xt =5 5 X 5% > X

13
Factor out the GCF: x+ in the numerator and 2 in the denominator.

13 13 12 1
X 4 <135x 4 +261x4 +9x4 + 17)
- 2

13 13 1
x4 (135x4 +261x3 + 9x% + 17) ~ K /_x13(13541/x13 +261x% + 9Vx + 17)
2 - 2
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13) y=v6x* —3x%2 + 2x *do not rationalize answer

This one requires us to re-write the equation before applying the Power and Chain Rules.
1
y = (6x* — 3x? + 2x)2

1 1
y' ==(6x* —3x% 4+ 2x)"2- (24x3 — 6x + 2)

2
, 24x3% —6x + 2 2(12x% —3x + 1)
y = 1= 1 Depending on the context of the questions
2(6x* —3x2+2x)z  2(6x* —3x2% + 2x)2 and the desire of your teacher, it may not
be necessary to factor out the x under the
12x3 - 3x + 1 12x3 - 3x + 1 vl .
= square root sign in the denominator.

[x(6x3 — 3x + 2)]% ) Vx(6x3 — 3x + 2)

14) y=(x+1)’(x"+2x)
Lots of rules to use on this one. Given the factoring required at the end, | would not recommend
multiplying this one out to take the derivative.

y=(x+1)?% (x%+ 2x)

y =+ 1) Qx+2)+ x*+2x)-2(x+ 1)
=(x+1%2(x+1)+ (x%2+2x)-2(x+ 1)
=2(x + D[(x + 1% + (x% + 2x)]
=2(x + 1)(x? + 2x + 1 + x% + 2x)
=2(x+1)(2x2+4x+1)

2 4
15) y = 55 — 5 + V5a3 — Voex?
2 4 3 9
y=§x‘4—7x‘11+4\/5x1— V6 x7
-8 44 3 19 2
y, :?X_S+7X_12+Z4V5X_Z—;7V6X7

-8 44 3%5 9V6 :2
:3x5+7x12+ 17 7

4x4
_ 8, 4 3V5 9V6x2
3x>  7x12 g%y 7
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For #16-17: Find the slope of the tangent line for the function at the given point.
16) f(x)=4x?+5x+1 atx=-2andx=3

We get the slope of a tangent line from the derivative of the function.
f(x) =4x*>+5x+1

f'(x) =8x+5

When x = -2

f'(=2) =8(—2) + 5 = —11, soourslopeis —11.
When x =3

f'(3) =8(3) + 5 = 29, so our slope is 29.

17) f(x)=[(x*-x)(x*-2x)]* atx=1

That’s a lot of x’s. | would probably do this one different from many students. See if you like it.
fl) = [(x* = xH)(x® — 2]
= [x2(x? = 1) - x(x? = 2)]3
= [*(x? = D(x? = 2)P°
= x[x* —3x%+2]3
Now, use the Product Rule
f'(x) = x7-3(x* —3x% + 2)?(4x3 — 6x) + [x* — 3x% + 2]3 - 9x®
It is not necessary to simplify this expression. Just substitute 1 for x and calculate the slope.
fl(1)=12-31*=3-124+2)?(4-13—-6-1)+[1*=3-12+2]3-9-18
=1-3(0)*(-2)+[0]*-9-1
=0
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Write the equation of the tangent line at the given point.
18) f(x) = 11x® +8x% —\xatx = 4

To obtain the equation of a tangent line, we need a point and a slope. We are given the x-coordinate of
2367

a point. We get the slope from the derivative of the function.
f(x) =11x3 + 8x? —/x

1
"(x) =33x% 4+ 16x ———=
f'(x) NES

When x = 4
f(4) = 11(4)° + 8(4)? — V4 = 830, so our point is (4,830)

"4y = 2 _ Lt _ 2367 i 2367
f'(4) =33(4)*+16(4) AR so our slope is "

2367
4

The equation of the line, thenis: y = (x—4)+ 830

19) f(x) = (Vx —4x)(5x —2) atx =8

To obtain the equation of a tangent line, we need a point and a slope. We are given the x-coordinate of
a point. We get the slope from the derivative of the function.

1
fx) = <x§ - 4x) (5x — 2)
4 1
= 5x3 — 2x3 — 20x2% + 8x

= 53/x* — 23/x — 20x2 + 8x

201 2 _2
f'(x) =—x3—=x"3—-40x+8
3 3
20, 2
_?\/E—ngz.—40x+8
When x =8

f(8) = 5V8% — 23/8 — 20(8)% + 8(8) = —1140, so our point is (8, —1140)

’ _ 203 2 _ . —1793
f'(®) =3 V8 e 40(8) + 8 =, so our slope is —
—-1793
The equation of the line, thenis: y = p (x—8)—1140
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