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Chapter 3a Review
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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 3.1

Using all basic derivative rules.

1. Find the following derivatives.

f'(x) = 15x? + 24x

s2

10
f'(s) = —25s* + 65 3

Developing
1
a. f(x)=x' b. f(8) =¢71%° ¢ g=—
, 100 5
f (X) = 100X99 f’(t) = —m g'(x) — _F
d. f(X) =x" e. h(x) = x3/4- f. g(g) = 5_9/7
! — -1 ' _ SW / S) — _L
f'(x) = mx W () == g'( -3,
g flx)=7x° h.  hx) = 12x"5 i g(x) =3x%—5Vx
f/(x) = 21x2 hl(x) = 16‘1/} g/(x) = 6x _%
X 4
i y=0Ex+2)? k. h(x) = (E) . g(x) =5(x?)*
dy x3 / 7
@ _ ) = =4
P 18x + 12 h'(x) 5 g'(x) 0x
6 5 _ 212
m. s=t3(t* —2t) n. y =4x"/2 - ~ 0. s(t) = %
ds ., dy 6—2Vx ') = L ars —
- = 272t = 3) = s'(t) =5 (4" = 3)
p. f(x)=5x>+12x*—-15| a. f(s) = =555 + 352 — > r.  f(x)=5(-3x2+5x+1)

f'(x) =5(—6x+05)

s.  f@O=>0+D{E*+2t-3)

fl(t)=3t2+6t—1

t. h(x) = (x + D (x?+2x—-3)1!
x>+ 2x+5
(x%2 + 2x — 3)2

W (x) =

U gx) =x3(x3—-5x +10)

g'(x) = 2x%(3x3 — 10x + 15)

v. g(s)=(s*+5s5—3)(%)

g'(s) = s*(7s? + 10s — 15)

w.  f(x)=(x%?+5x-3)(x">

) 3x% 4+ 20x — 15
fl(x) =— po:

X.  h(x)=(5x3+12x2-15)"1
3x(5x + 8)
(5x3 + 12x2% — 15)2

h'(x) =
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1 1—+x (x — 5)?
=7x*—7n* + z. = aa. =
y- ¥ Y f(x) Tt V% 7
dy 1 N 1 dy —2(x —5)(9x — 50)
D gxs O — dy _
dx ¥ 3mx /3 V(1 + \/E)Z dx x21
— X w3 2
bb. f(x) = & 625)° cc.  t(w) = T dd. f(x)=7—6vVx+5x73
, . x+625 , 10w?(w — 3) 10Vx2 — 9/x
') =" ey ‘W) =~ w10y /o) =————
Proficient
a. y=0Gx+1D3(x-4) b. y=0-x»)*2x+6)3 | c y = (3x% +4)(3 +x3)°
dy _ " 3V4( Gyt 2
y' = (5x + 1)?(8x — 11) Fr S y =6+ (62x0 T 18
x (2x + 6)2(1 — x2)3 +20)
d  y=E2-9*2x—-1)°% | ee fO=0+DPC+Hx-3?| f.  y=x2(3x%+4)2(3 —x%)*
y' =2x?-9)30Qx —1)?(11x? | f'(x) = (x —3)(x + 1)?(6x?
— 4x = 27) +11x — 31)
g f(x)=@B-2x)3 h.  h(x) = x\/169 — x2 i f(t) = (¢2 — 4t + 5)y/25 — ¢2
f'(®)
V T2 _ 2
f'(x) = —18x2%(3 — 2x3)? R (x) = 169 — x* — x (2t — 4)(25 — t?) — t(t> — 4t + 5)
Vi60 - = Vo
1
. = Jc2 — x2 k 4 g(x) =
b )= Vet-x y=yl+x V5 —Vx
— 3 1
F1(x) = ——2 dy = 9'(x) = 3/
c2 — x2 dx ‘/1+X4 4\/}(5_\/}) 2
2 o — .2
m.  f(x) = (1+ 3x)? n y_x 1+x+1 0. g(x) = 25— x°
—x
x% —2x—2 25
=18x+6 = ) = ————
f160) = 18x + V' = q 9=
1 ~ 100
P f(x) = - d  h(x) = [x3—x2-— " r. g(x) = m
169+x 3x*—2x3+1
1) = R (x) = g0 = — 0%
2x? ’?—x 2x? ’x3 — x? —i (100 —x2)5/2
s Flx) = Vx +x3 t. h(x) = (x + 8)° u. gx) = 4(2x? —x +3)7?
on 15, o . , 8(4x — 1)
£ = S H(x) = 5(x +8) 90 =~ G T3y
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Derivatives
1
Voo f0) = 3Yx+x3 w.  hx) = Y x.  g(x)=0Bx%+1)(2x —4)3
X
f'(x) _1sx R’ (x) 1 "(x) = 6(2x — 4)?(5x% —4x + 1)
x) = xX) = x) = X — x“ —4x
3(x + x3)%/3 (x + 1)? g
. /7 () = (1 —x~1)1
. = z. = aa. x)=(1—x
V7 (o + w)*
1 xXT i —1n—
bb y:(x+—2) cc. f(#)zm dd. gl =1 —-x"H™
Extending
1
a. = 2 2 2 2 b. f(x) =——
f(x) \/(x +1)2+J1+x%+1) m
2+ 1
2x(x2 + 1) + x(x )
., \/1+ (x2+1)2
fix) =
\/(x2+ 1) 24/ 1+ (x241)2
x? -1 3
¢ f(x)=—m d. g(x)=[2+ —
4 xvVx? +1 \/;
2x2+ 1
2x2/x2 + 1 —(x2+l)(TJ . 3 32
' \,‘x + g’x :——(2+_)
[1(x) = 4x°/2 Vx
X2 x2+ 1)
2. Find the equation for the tangent line to the given function at the given point.
Proficient
3
e. f(x)zx——— x=-=2 f. f(x) =3x? - n3 x = 4
4 x
13
y:T_x-}S y=24x—48—7t3
2 — x? —4 —
g f(x)=2x—-3) x =2 h. f(x)zs_x x=3
17x 41
=4x -7 = —
y YT T g
[ (x) = X2 x=1 . f)=—-x3+3x2-2 x=1
' fx_x3+4x—1 g
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11 15
S =3x—3
Y~ 16" " 16 Y
1
k y=—= x =1 ! y = 1627 x =4
y=5x+4 y =12x — 16
Extending
a. y=(x*—-5x+2)(3x%—2x) x=1 b. f(x)=Gx?+9%x—2)(—x?>+2x+3) x=1
x3 (x+1D(x+2)
C. = x=1 d. X)=—"7-" = x =4
[0 =g IO =G De-2)
3
e flx) == - x=3 f. f)=0Gx2+9x—-2)(—x*+2x+3) x=1
x —_—
Vx =2
& f(x):(x3+4x_1)z x=1 h.  f(x) = (x? —4x + 5)y/25 — x2 x=3
23 29 _13x 23
Y~ 96" 96 )
3. Find the point(s) on the given function where the slope is the given value.
Proficient
2
a. fx)=x*+1 m=12 b. f(x):§x3+x2—12x+6 m=—12
55
(-2,-7) (2,9 (0,6) (_1,?>
2
c. f(x)=§x3+x2—12x+6 m=0 d. f(x) = x*+6)(x—5) m= -2
(-3,33) (2 26) (4 770) 2,—30
’ ~ 3 3" 27) &30
e. fx)=-x3+3x2-2 m=20 f.
Extending
2x+8 3x 12
d X) = m=20 b. = = — —
f(x) N f(x) p— m =
(4,8)
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Find a cubic polynomial whose graph has horizontal tangents at (—2,5) and (2, 3).

_x3 3x_|_4
Y =16 2

Do the functions y = 1/x and y = x3 ever have the same slope? If so, where?
No

Determine the equations of the tangents to the curve y = 2x2 + 3 that pass through the points
a. (2,3) b. (2,-7)

Show that there are no tangents to the following graph that have a negative slope.

5x + 2
x+2

flx) =
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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 3.2

Applying derivatives to trigonometric and exponential functions.

1. Determine the value of the infinite limit.

Proficient
a. f(x)=sinxcosx b. f(x)=cscx—xtanx c. f(x)=2cosmx
! = —t _ 2
f'(x) = cos 2x f'e) anx —xsectx f'(x) = —2msinmx
— cotxcscx

d. y=sin(x?+1)

dy
—=2 241
I xcos(x*+ 1)

e. g(x) = tan2x?

g’ (x) = 4x sec? 2x?

f. h(x) =xsinx

h'(x) = xcosx + sinx

g. f(x) =2sin3x + 3cos2x

h. y =2cot2x sec3x

i. g(x) = x? cos 2x

f'(x) = 6(cos 3x — sin 2x) 3—}} = —4csc?2x + 3tan3xsec3x | g'(x) =2xcosx — x?sinx
X
1 X —sinx
. = sin/x2 — k. - - . _ 7 smx
) h(x) =sinyx? -1 flx)=x cos g(x) T T cosx
1
o = xcosvVx? —1 xsin(;) :
V= x2 —1 f'(x)=x—2+cos(;)
ex
m. h(x) =+/tanx n. f(x) =x%e* 0. y=
1+x
sec? x
h'(x) = "x) =xe*(x + 2
(x) W f ( )
p. hx) = 5%’ q. y=-e%(cosu+ 3u) o f(u)= e u

s. g(x) =Vxe*

x sin 2x

t. y=e

u. y= e2tanvx

Voo f(a) =+/1+ 2e3¢

w. f(x) = cos(e™)

X. f(x)=e®

y. Yy =cosxtanx

z.  f(x) = sin(cosx)

aa. f(x) =tanvVl—x

bb. g(c) = sec(1 + c?)

CC. y = ’Sin\/;

dd. f(x) = cot(3x? + 5)
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B (sinx + xcosx)(1 + sinx) — x sinx cos x

Derivatives
X sinx
ee. g(x) =x%sinxcosx ffl. y=—-—"— gg. y = sin3x — sin(x3)
1+ sinx
g'(x) = 2x sinx cos x + x? cos? x — x% sin? x 4
y

— = 3sin? x cos x — 3x?% cos(x?)

"= d
Y (1 + sinx)? x
Extending
ae* +b e*+e™™
a = 4/ —2x b. — J— C. —_—
1 sec26
d =T e. ) = —— f. — qij 3
y Sin(x — sinx) f(6) T T tan20 y = sin(tan+/1 + x3)
sinmx )
g. f(x) = h.  f(8) = tan?(sin §) i. g(x)=3Yxtanx
1
j = cos? 1-x k. h(x) = tan(sin(x? + sec? x)) I ' n
' y= 14+ x ' 2+ sin| —
X
;L 4 1—x\ . (1 - X 7COS K
y _(1+x)2COS<1+x)Sm 1+x> . X
y = (1))
h'(x) = (2x + 2 sec? x tan x) sec?(sin(x? + sec? x)) cos(x? + sec? x) x? |24 sin[ —
X
2. Find the equation for the tangent line to the given function at the given point.
Extending
ex
a. y=-e%*cosmx x=0 b. y=— x=1
X
s
c. y=4sin’x =z d  y=+v1+4sinx x=0
3. Find the point(s) on the given function where the slope is the given value.
Extending
a. f(x)=x+2cosx m=0 b. y=sinx+ cosx m=20

T
g+27m,nEZ

5
?+2nn,n EZ




