Calculus |
Chapter 3 Test

Instructions: In all the problems, find the derivative, get rid of any negative exponents and complex
fractions appropriately and then stop, don’t simplify ANY FURTHER!

In problems 1-3, find the derivative
1. y=2x"-3x"-7x-1

y'=8x"—6x—7

2. y=2x"—-x"+4

y'=—10x"°+3x7*

y'—__l().i_i
x* Xt
2 5
3. y=—5+——8x
Y 3x? x

_4 3 2
'=——x7 =5x" -8
Y73

-4 5
|:____8
Y 3x° x?

Find the second derivative:
4, y=x"=2x"+x*—x-2

y'=5x"—6x" +2x-1
y'=20x" —12x+2
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In problems 5 and 6, find y’ using the product rule
5. y=(x’ =5x% +2x)(x* =7x)

p=x —=5x"+2x

p'=3x>-10x+2

g=x"-Tx

q'=2x-17

Formula: p'q+ pq'

y'=Bx> =10x+2)(x* =7x) + (X’ =5x* +2x)(2x =7)

6. y:(_—f—lj(xs —1+5j
X X

y=(3x7=D(x*—x"+5)

p=-3x"-1

p'=6x"

g=x—x"+5

g'=5x*"+x7"

Formula: p'q+ pq'

y'=(6x7)x = x"+5)+(3x72 =D(5x" +x77)

Al e
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Find the derivative of the function

. _xP+4x-2
Y X’ —7x?

p=x"+4x-2
p'=2x+4
g=x-7x"
q'=3x"—14x
p'q—rq

2

q

Formula :

y,:(2x+4)(x3—7x2)--(x2+4x—2)(3x2—14x)

(x> =7x%)?

8. Find an equation for the tangent to the curve y =

y=(x*=-2x)"
y'=—(x>=2x)"-(2x-2)
_ —(2x-2)
YT P20
o —lm-2)
(2 —20)f
m=0
then
y=mx+b
~1=0()+b
—1=0+b
~1=b
answer .
y=mx+b
y=0x-1
y=-1

X —4ZX

at the point (1, -1)
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Find the derivative:

9. y=sin?(5x)——>
Cos X

fraction :

p=3x

p'=3

g =Ccos x

q'=—sinx

formula . P4-Pq q—zpq

y=lsin(sx)F -
Cos X

3cos x —3x(—sin x)

y'=2[sin(5x)] % [sin(5x)] - (cos x)*

3cosx+3xsin x

y'=2[sin(5x)]- cos(5x)~i(5x) -~ :
dx cos” x

3cosx+3xsin x

y'=2[sin(5x)]cos(5x) -5 - -
COS X

3cosx+3xsin x

y =10sin(5x) cos(5x) — 2
cos” x

Find the derivative

g=(x-x'

=t (-2 f" L)
5 X

q'—%(x—x3)_54(1—3x2)

. 1=3%7

q= 4
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1

.2 E

11, h(x)=(sm x]
COS X

2 - 2

) > )

h'(x)zl sin” x d[sin”x
2\ cosx dx\ cosx

p =sin” x = (sin x)’

p'=2(sinx)" - cos x = 2sin xcos x

g =cosx
q'=—sinx
formula :w
q
i
B (x) = 1 sin® x |2 ~2sin xcos xcos x — sin® x(—sin x)
2\ cosx (cos x)*

1
E . 2 -3
h'(x):%( cosxj “2sinxcos” x+sin” x

sin’ x cos’ x

Use implicit differentiation to find dy/dx

12. 3xy—y’ =2y+7

d d o4y, d
E(3xy)—a(y )—dx(2y)+dx(7)

p=3x
p'=3
q=y
q=y

formula: p'q+ pq'

3y+3xy'=3y’y'=2y'
3y =2y'-3xy+3y*y'
3y=y'(2-3x+3y°)

3 \
Yy
2-3x+3y
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[ PR
4 1 5 4
575 Y
dfay_dfl a)_d(s5)_4d (s
dx[Sj dx(SxJ dx(x) dx(y)
O—_?lx_2=5x4—4y3y'
1 _5 4_4 3.0
g— X yy
5x° [SLZJ =5x" (5x4 )+ 5x7 (— 4y3y')
X

1=25x°—20x%y’y'

20x°y’y'=25x° -1
. 25x° -1

v 20x%y’
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14. sin(xy)—4x =y

d . d _d
- [sin(xy)]+ — (A=)

d \
cos(xy) - —(xy)—4=1-y
dx

RS T
Il
== =

qV: yV

formula: p'q+ pq'
cos(xy)-(1-y+xy')—4=y'
cos(xy)-(y+xy')—4=y'
ycos(xy)+xy'cos(xy)—4=y'
ycos(xy) —4 = y'=xy'cos(xy)
ycos(xy)—4=y'(1-xcos(xy))
yeos(xy)—4 |

1—xcos(xy)
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Use log differentiation to find the derivative of y

15. y=3/x(x=T)(x+3)

= [x(x=T)x+ 3]s
Iny =In[x(x—7)(x+ 3)ﬁ

Iny =%ln[x(x—7)(x+3)]

Iny =%lnx+%ln(x—7)+—ln(x+3)

111

p—

e |:4x 4x-7) 4(x+3)}
y'=3/x(x— 7)(x+3){1 ! + ! }

dx 4(x-7) 4(x+3)

Find the derivative
16. y=1n(2x’)

y=In2+Inx’
y=In2+4+3Inx
1

y'=0+3—
X

3
y'==
X
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17. y=4x’e* -7x

p=4x

p'=8x

g=e"

q'=4e™

formula: p'q+ pq'
y'=8xe™ +4x%4e* -7
y'=8xe* +16x°e* -7

2 .
18. y=e" " +3x—sinx

y'=e" " (2x—1)+3—cosx

19. y= et

y=e* . (4-2x)

20. y=(x’—4x+ 2)6)‘2_2)‘

p=x —4x+2
p'=3x"-4
q:exz—Zx

qv: ex2—2x (2X _ 2)
formula: p'q+ pq'
y'=GBx’ —4)e” P + (X —dx+2)e" 7 (2x-2)



