1. Find the first and second derivatives of the following functions:

5sin (x)

a. fx)=
a(cos(x)) = -sin(x)
= (sin(x)) = cos(x)

5cos (x)

f(x)= -1
f"( ) Ssm (x)
_Xx sin (2x)
b. =

;—x(sin(ZX)) = 2c0s(2x) .... differentiating using chain rule where u

=2X

cos (Zx)

y(x)=3-

:—x(cos(Zx)) = -2sin(2x) .... differentiating using chain rule where u
=2x

y”(x) = sin(2x)

2. Find the derivative:
a. y=sec?(mx)
sec?(mx) = (sec(mx))?
d - 4
E(sec(nx)) = sec(mx)tan(mx)* dx(nx)
= msec(mx) tan(mx)

Applying Chain Rule: u = sec(mx)
= (sec?(mx) ) = 2(W) ()

= 2(sec(mx)) (msec(mx) tan(mx))



= 2msec?(mx) tan(mx))

b. y=sin?()

sin’ () = (sin(5))’

Applying Chain Rule: u = sin (g)
du 1 x

= 25%)

2 sin?2 (X)) = ’

2 (sin*(2) = 2(u)*u

= sin (3)( cos )
__sin (%)
T2

2

3. () ===

a. Find f(x)

1
=2(x+1)2

2
vx +1
Applying Chain Rule: u = x+1
d 1 _3
E(Z(x +1)2)=-1(x+1) 2

-1

3
(x+1)2

b. Find the point on f where the slope of the tangent is — %.



-1 1

(x + 1)%

3
(x+1)2z=8
(x+1)3=64

x+1=4

x3
3

4. £ =2-Z 41

a. Find the derivative

F'(x) = x2-3x

b. Find all points (x, f(x) ) on the graph of f(x) with tangent lines parallel to
theline 8x-2y =1

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

43 3(4)? -5
(=3-—-+t1=7%

GEOMNGEYS -5
f(1)=—"—-——+1==

= (4,22)and (-1,2)

27
x2+2

5. f(x) =

a. Find its derivative.



Applying Quotient Rule:

d, 27 )= —(2x)%27
dx “x2+27 ~ (x2+42)2

__ —54x
T (x2+2)2

b. Find the equation of the tangentlineatx =1
f(1)=9

-54
(1+2)2

m=f(1)=
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. Determine the values of x in the interval [0, 2m]at which the graph of f(x)
has a horizontal tangent lines.

sin(2x) =0

2x=0;x=0
2x=n;x=£

2
2X=2MX=T
2x=3n;x=37n

2X=4mx="7



8.

VA
X=0,X=E,X=TIJ,X=—,X=TL’

Given: 6x*y — mcos(y) = 7n

a. Find %.
= (6x%y) - = (mcos(y) ) =+ (7m)
12xy + 6x?2 Z—z + msin(y) Z—z =0
6x> Z—Z + msin(y) 3—3: = —12xy

dy —12xy
dx  6x2 + msin(y)

b. Find the equation of the normal line at the point (1, )

—12m
= -2

Mt tli = =
angentiine = ¢ ¢ wsin(m)

1
Mhormal line = ET[

y - (m) =-m(x-1)

y = %T[(X-I—l)

A 17-ft ladder is leaning against the side of a house. The top of the ladder is
sliding down the house at rate of 5 ft/sec.

a. Determine how fast the bottom of the ladder is sliding away when the
top of the ladder is 8 feet from the ground.
X2+ y?= ¢?

@) + = () == (c?)

dx dy E E _
Zde + Zydt = 2Cdt, but ol 0



d
(8)(-5) + 15((1% =0

dy 8
— = —-ft
il /sec

b. At whatrate is the angle 0 between the ladder and the ground is
changing then.

Y = tan@
X

y =X tan@

d dx do
Y = tanb= + x sec20=
dt dt dt

1

5= (D +U5(P 5

de -1
— = —rad/s
dt 3 /

9. A cube's surface area increases at a rate of 72 in? /sec. At what rate is the
cube's Volume changing when the side's length is 3 inches?

S = 6a?

L - 1228

dt dt

— = 72in?

It in“/sec

72 =12a% 2 =3
dat

da .
— = 2in/sec
dt

V=a3
ﬂzgaZ da
dt d
av

— =3%9x%2



=54 in3/sec

10) A water tank has the shape of an inverted right circular cone. The container has a
radius of 2 m and a height of 4m. If water is being pumped into the tank at a rate of 2
m3/sec. Find the rate at which water level is rising when the water is 3 m deep.

V = inr2h
3
12
V= 31'[(2) h
V = Z1th3
12
dV dV dh
_— = — % —
dt dh dt
=l
- dh(12“h ) dt
8 = pz &
dt
@ _ iz where h =3
dt Th
dh

8 .
— = —m/min
dt o



