1. First and second derivatives.

f(X)=SSiI; €3] .

d .
E(cos(x)) = -sin(x)

;—x(sin(x)) = cos(x)

5cos (x) _

f'(x) = 3 1
f”(X) - _SSi; (x)
_x sin (2x)
2 4

%(sin(Zx)) = 2cos(2x)

cos (2x)
2

Vix)=;
%(cos(Zx)) = -2sin(2x)

y”(x) = sin(2x)

2. Find the derivative.

a.

y = sec?(nx)

sec?(nx) = (sec(mx))?

= ntsec(nx) tan(mnx)

£ (sec?(m9)) = 2(u)(
= 2(sec(mx)) (msec(mx

= 2nsec?(mx) tan(mx))

.... differentiating using chain rule where u =2x

.... differentiating using chain rule where u =2x

d x d
a(sec(nx)) = sec(mx)tan(mx) a(nx)

Applying Chain Rule: u = sec(mx)

u’)

) tan(mx))



b. y= sinz(g)

s = on ()

Applying Chain Rule: u = sin (g)

du_l X
2~ 2953

Zlsin?() = 2(u)*v

=sin (g)( cos (g))
2

2
Vx+1

3. f(x)

a. Find f'(x)

1
=2(x+1)2

2
vx +1
Applying Chain Rule: u = x+1

LeE+ DDA+ D

3
(x+1)2
-1 1
b. 3 = —E
(x+1)2
3
(x+1)2=8
(x+1)3=64
x+1=4

x=3



x3

2
4. fx)=%-Z+1

a. Find the derivative
F/(x) = x2-3x

b. 8x-2y=1
1
y—4x-5

m=4
4 = x2-3x
Solving the quadratic equation, x=4, x=-1

43 3(4)? -5
37

f(a)==--

=(4,=)and (-1, =)

27
x2+2

5. f(x)

a. Find its derivative.

Applying Quotient Rule:

i( 27 )= —(2x)%27
dx'x2+2" T (x2+2)2
_ —54x
T (x2+2)2
b. f(1)=9
- A
m=f(1) = ereyTh

m—(9) =-6(x-1)

y=-6x+15



6. f(x)=1-cos(2x) + cos?(x)
a. Find the derivative.
f'(x) = (-2sin(2x)) -2sin(x)cos(x)

= 2sin(2x) — sin(2x)

= sin(2x)

b. sin(2x)=0
2x=0;x=0
2X=T; X = z

2

2X=2M; X=T

3
2x=37t;x=7

2Xx=4m;x=m

7. 6x%y — mcos(y)=7m
. dy
a. Find o
O R I
- (6x°y) - — (mcos(y) ) = — (7m)

24y : ay _
12xy + 6x o nsin(y) oot

ay nsin(y) Z—z = —12xy

6x2
dx

dy —12xy
dx  6x2 + msin(y)

-12m
6+msin() B

b. Mtangent line = -2n
1
Mhnormal line = ET[

y = (m) =§n(x -1)

y= %T[(X+1)



8.

a. x?+ y%=c?

%)+ S () =2 (c?)

d
(8)(-5) + 15(d—f =0

dy 8
— = —ft/sec
dt 3 /

b.Z =tand
X
y =x tan®

dy _
dat

5=(2)(5) + (15)(12)

dae -1
— = —rad/s
dt 3 /

— = 72in?/sec

72=12a%.3=3
dt

da

e 2in/sec
V=a3

LV o3q2 422
dt dt
av 3%x9x2
— =3%x9 %
dt

=54 in3/sec

dx d
tanOE +Xx sec?0—

dy dc dc
— +2y— = 2¢c— — =
2x - Zydt 2cdt, but p”

0
dt

2 48
dat

0



1 hy,
V= 3T[(E) h
V= —nh3
12
dV_dV dh
dt  dh dt
=42 3)d_h
dh'12 dt
_32dh
8=mnh ~”
Z—?z%whereh=3
dh

8 .
== on m/min



