Homework 6
Math 2103

1. Use the definition of derivatives to find the derivatives of the following functions

(a) f(x) =2+ 2+4
() o) = 1

(¢) h(z)=+vx+4

2. Compute the derivative of the following functions and simplify if possible

a) f(x) =23 +42'? + 32* + V422 n) f(z) = VsinvZZ £ 5
b) g(y) =siny + cosy + tany o) g(z) = v
¢) h(t) = (t* +6)sint (' +1)
d) f(s) = cots p) p(v) = (v° + v +4)°(20° + 3v® + 2)*
sin z q) o(z) = #
) h(z)zz3+z2—l—3,z+1 v+ Jz
f) r(x) = Va(a® + 3z + 3) (P
Flo) — v® + 302 + 4 ) (t) = sin® (t2+2t>
8) Flv) = v s) f(z) = tan(Inx)
h) Qly) =1 -y £) y=a°
i) R(m) = {| W) hz) = cos(asn?)
) S() = (0 + 2% + 453 + 47 ) Flj = e
ne ; g Y w) y=/1+e*In(a? + 1)
K T(o) = &= D=4 , .
(e —2)(z—3) %) ple) = [In(® + 20 +2)]
1) G(z) =sin3zcos 3z y) q(z) = 22 logg /T
m) H(t) = t*sintcost 7) y = %

3. Calculate the first and second derivative of the following functions

2? -2z
x
(b) v = Vud — 4v/ull

(c) z = cos(x?)
4. Find the equation of the tangent line and the normal line to the curve at the given point

(a) y=2’+z+3atz=1
(b) y=vV1+a3at z =2

(c) y=6coszx at (%,3)



10.

11.

12.
13.

(d) y = sin(sin(z)) at (m,0)

. Use logarithmic differentiation to find the derivative of

@+ 1)@ —3)
Y Vsinz '

74

. Find —(sinx)

dx™

Find the n-th derivative of f(x) = 2"

. For what values of = does the graph of f(x) = 2® — 62 — 152 + 4430 have a horizontal tangent

line?

. Show that the curve y = 1223 + 102 — 3 has no tangent line with slope 8.

If f ang g are a differentiable functions, find an expression for the derivative of each of the
following function

(a) y=a"f(x)

(b) y = 1 —I—Sxxfz(x)

(©) y = 23 f(a)
@)l

@Y= Fay+ ol

Suppose t/hat h(z) = f(x)g(x2 and F'(z) = f(g(x)), where f(2) =3, g(2) =5, 4 (2) =4, f (2) =
—2and f (5) = 11. Find a) h (2) and b)F" (2)

At what point on the curve y = [In(z + 4)]? is the tangent line horizontal.

Evaluate the following limits (By expressing the limit as a derivative)

$4000 -1

@t

(b) lim V16 +h —2

h—0 h



