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Chapter 3b Review
Derivatives

Date:

For each type of question, the achievement level is indicated. Showing work is an important strategy in

communicating your knowledge and ideas so please be thorough.

Learning Goal 3.3

Using more derivative rules.

1. Find the following derivatives.

Developing
a. y=log,(1+3x) b. y =In|sec5x + tan 5x| c. x*+4+y?=25
dy 3 y dy x
dx  (1+3x)In4 dx - oseesx -y
d.  9x? —16y% = —144 e. 15y%=2x3 f. x_2+3_yz -1
16 13
dy 9x dy x> dy 13x
dx 16y dx 5y dx 48y
g 4x*+9y?=36 h. %+§=1 i Vx+Jy=4
dy _ _4x dy ¥ dy
dx 9y dx  x2 dx x
o o x2—yt=1 k. l.
dy x
dx _y
Proficient
a. xe¥=x-—y b. cos(xy) =1+siny c. y=0(x%2+2)%(x*+4)*
dy 1-¢” dy _ ysin(xy) Z—y = 4x(x? + 2)(x* + 4)3(5x*
dx 1+ xe dx  xsin(xy) + cosy x £ 822+ 4)
d 2xy—y3 =4 e. 3xy?+y3=8 f. x*+y%2+4+5y=10
dy 2y dy y dy 2x
az_Zx—Byz a=_2x+y a=_2y+5
g x3+y3-3xy=17 h.  5x% —6xy +5y% =16 i. (x+vy)3=12x
dy y—x? dy 3y —5x dy 4 4
dx y?—x dx 5y —3x dx (x+y)?
j. x+y—-2x=1 k. 4x?%y — 3y = x3 . x3 +y3 = 6xy
Y dy _ 3x° —8ry dy 2y —x?
dx dx 4x2 —3 dx y2—2x
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m. xy+2x+3x%2=4 n. 4x%y — 3y = x3 0. 1+y+x*y>=0

dy  6x+y+2 dy 3x?—8xy dy  2xy?
dx X dx  4x? -3 dx 1+ 3x2y?

p. [x+y=1+x%y? q x2-2xy+y3=c r. x%y+xy?=3x
dy_1—4xy2,/x+y dy 2(y—x) dy_—2xy—y2+3

dx  dx?y fx +y—1 dx 3y?—2x dx  x(x+2y)

S. y5 + x2y3 =14+ yexz t.
dy  2xy(y?—e*)
dx  —3x2y2 + ex’ —5y4

x?y? + xsiny = 4

dy —2xy*—siny
dx  x(2xy + cosy)

u. 1+ x =sin(xy?)

dy (1 —y?cos(xy?))sec(xy?)
dx 2xy

V. 4cosxsiny=1 w.

ysinx? = x siny?

d dy  2xycosx? — siny?

d_z =tanxtany

dx  2xycosy? — sin x2

Extending

a. y = (sinx)n*

d
& (sin x)In*

In(sin x)
dx X

+ In x cot x>

X
y X

y_y
dx x

2
c. e*V=x+y

dy 1- nyexzy
dx  x2e¥y —1

d. Jxy=1+x%y

dy  y—4xyfxy

dx  x(2x,/xy — 1)

Y

e. tan(x—y)= m

| am sorry — if you work through this ...
dy x*(—sec?(x —y)) — 2x? sec’(x — y) — 2xy — sec®(x — y)

. you’re amazing @

dx

(x2+ 1)(—x?sec?(x —y) —sec?(x —y)— 1)

f.  xy = cot(xy)

dy _ vy
dx X

g. sinx +cosy = sinxcosy

dy cscy(cosxcosy — cosx)

dx sinx —1

h. Jxy=1+x%y

dy _ y—4xyyxy
dx  x(2x/xy —1)
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2. Find the derivative in question.
Developing
3
a.  f(x)=+x (%) b. y=x+3x° %
X
Vx d?y 3
i - _ 7 - 2 4 1
[ =3 3 = 360x*(2x* + 1)
1
¢ f(x)=x%+ ] () d.  h(x) =3x*—4x3-3x2-5 h"(x)
4
fm(x) _ z(xx:‘ 3) h”(X) — 6(6x2 — 4y — 1)
3/ —2 dzy 3 "
€. y=4x/2—x ﬁ f. h(x):\/; h'"(x)
d?y  3(x3vVx —2) 10Vx2
= h'"(x) =
dx? x* 9x
Proficient
2 fO) =0 " b - = ()
- 1T+ x fr () - fO =7 frx
II( ) — 2 H( ) — 4
@ =-as A CFEVE
dz 1224
¢ y=Q1-x7? o d. g(x)=V3x—6 9" (x)
dzy_2 ”,()_81\/395—6
dx2 g = 8(3x — 6)3
d?y
e. y=(2x+4)3 —Z f.
y=( ) Tz
Y age+2
dxz - (X )
3. Find an equation of the tangent line to the curve at the given point.
Proficient
a =x%In (1,0) b f()—; 11
. y=x°lnx , . x_(1+x)2 (E)

=x—-1 1— ! 1
y y-3= 4(x )




Name: Date:

Chapter 3b Review

Derivatives
Proficient
4. Let f(x) =log.(3x? — 2). For whatvalue of ciis f'(1) = 3?
— 52
c=e
5. At what point is the tangent to the curve x + y? = 1 parallel to the line x + 2y = 0?
(0,1)
6. Determine the equation of the normal at (1, —1) to the curve
3
X
2 _
y 2—x

1
y+1=E(x—1)

7. Find a general expression for f ™ (x) given

Extending

a. f(x) = xe* b. C.
f™(x) = ne* + xe*

8. Find the given derivative by finding the first few derivatives and observing the pattern that occurs.

Extending

a. f(x)=sin3x £100) (x) b.  f(x)=xe* £(1000)(y)
100 () = 3100 gjp 3 fA000) () = —1 000e™™ + xe™*
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For each type of question, the achievement level is indicated. Showing work is an important strategy in
communicating your knowledge and ideas so please be thorough.

Learning Goal 3.4 Creating confidence in (baby) word problems.

1. An object is moving along a straight line. It’s position, s(t), to the right of a fixed point is given by the
graph shown. When is the object moving to the right, to the left and at rest?

t € (0,2) U (6,0) right
te(2,6) left
t=2,6 atrest

2. Newton’s Law of Gravitation says that the magnitude F of the force exerted by a body of mass m on a

. GmM
body of mass M is F=

r

where G is the gravitational constant and r is the distance between the

bodies.

a. Find dF/dr and explain its meaning. What does the negative sign indicate?

dr _ 2GmM
dr r3

b. Suppose it is known that the earth attracts an object with a force that decreases at the rate of

2 N/km when r = 20 000 km. How fast does this force change when r = 10 000 km?

dF
 _ _1e N
dr 16 /km

3. A particle moves according to the law of motion s(t) = 0.01t* — 0.04t3,t > 0 (t is in seconds and s is
in feet).
a. Find the velocity at time t.

v(t) = 0.04t%(t — 3)
b. When is the particle at rest?
t=20,3

c. Find the total distance traveled during the first 8 seconds.
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d; = 21.02 feet

d. Find the acceleration at time t.
a(t) = 0.12t(t — 2)
e. When is the particle speeding? When is it slowing down?
[0,2] U [3, ) accelerating

[2,3] slowing

4. The position of an object moving on a line is given by s(t) = 6t — t3 where s is in metres and t is in
seconds.
a. Determine the velocity and acceleration of the object at t = 2.

v(2) =12 M/g
a(2)=0 m/52
b. At what time(s) is the object at rest?
t=0,4
c. In which direction is the object moving att = 5?
Negative
d. When is the object moving in a positive direction?
0<t<4
e. When does the object return to its initial position?
t=6s

5. Discuss the motion of an object moving on a horizontal line if its position is given by s(t) = t% —
10t,0 < t < 12, where s is in metres and t is in seconds. Include initial velocity, final velocity and any
acceleration in your discussion.

v(0) = —10 M/
v(12) = 14 M/

6. A baseballis hit vertically upward. The position function s(t), in metres, of the ball above the ground
is s(t) = —5t% + 30t + 1, where t is in seconds.
a. Determine the maximum height reached by the ball.

46 metres
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b. Determine the velocity of the ball when it is caught 1 metre above the ground.

v(6) = —30 M/

7. A particle moves along a straight line with the equation of motion

1
s=§t3—2t2+3t,t20

a. Determine the particle’s velocity and acceleration at any time t.
v(t)=s'(t) =t?>—4t+3
a(t) =v'(t) =s"(t) =2t -4
b. When does the motion of the particle change direction?
t=1,3
¢c. When does the particle return to its initial position?

t=3




