MATH 1910 EXAM II

100 points

NAME:

Write down the derivative function for each function below. These are worth five points each.

(1) f(2) = cos(a) f'(@) = —sin(a)
1

(2) g(y) =n(y) g(y) = "

(3)  h(z) = 2473 B (z) = §z1/3

4)  k(a) =5 K (a) = 5% In(5)

(5) jb)y=0b"" §'(b) = —4b=5

Suppose f and g are differentiable functions. Match each derivative on the right with the general rule used
to compute it. These are worth five points each.

o B (I)- () S+
(7) A (f+9) = (B) gfg%fg
(8) D (fg)' = (C) of — fd
(D) gf'+fd
(E) f'(9)d
5pts 9. D If we want to use the Chain Rule to differentiate g(z) = tan (x4/3), we know g—g = % . Z—Z,
where
(a) f(u) =z and u(v) = tan*/3(z) (b) u(x) = tan(z) and f(z) = 2*/3
(¢) u(z) = x and f(z) = tan*/?(x) (d) u(z) = z4/3 and f(u) = tan(u)
(e) u(z) =z and f(z) = tan(z'/3)
5 pts 10. E If we want to use the Product Rule to differentiate g(x) = xIn(z), then we know



(c) &= l2] & n2)) (d) g =2 & [In(2)] - In(2) - & [2]

() ¢ =2 4 [In(2)] +In(z) -  [2]

10 pts  11. Find the derivative of f(z) = zIln(x) —z. You must show your work for full credit.

Solution. We know that

flz) = % [zIn(z) — 2]
d d
= - [zIn(z)] — . ]
d d d
- - [z]In(z) + T [In(z)] — I [z]

= In(x)

10 pts  12. Find the derivative of g(z) = tan(z*/?). You must show your work for full credit.

Solution. Let u(z) = z*3 and let f(u) = tan(u). Then

df du
/ — A,
gz = du dz
_d d T a3
= o [tan(u)] . [a: }
4
= sec’(u) (wl/S)
3
Azt sec?(2/3)
a 3
10 pts  13. Find the derivative of f(x) = 23$ . You must show your work for full credit.
—x
Solution. We know that
, 1 d d
= |— | [(2—2)— 33— (2 —
e [(2 | | g el s e
_ 2-2)3) - Ba)(=1)
(2 - )’
_ 6—-3z+3z
22y
B 6
(2- )’

3z

10 pts  14. Find the equation of the tangent line to the graph of f(x) = 5 at the point (1, f(1)). You may use

—x
Problem 13. You must show your work for full credit.

Solution. We know that the equation of the tangent line will be T'(x) = f/(1) [x — 1] + f(1). Now,
f(1) =3 and f'(1) = 6. Therefore, the formula for the tangent line is

T(z)=6(x—1)+3 OR T(x) =6x—3



3

d
10 pts 15. Find a formula for d—y if y> —y = 3. You must show your work for full credit.
v

Solution. Let u(y) =y and let f(u) = u3. Observe

y-y=1" = %[y?’—y]—%[x‘?’]
= %[?f’]—%[]:%[ﬂcg]
— &g -z
. BuQ%—;iZ—Z’»xQ
= (3y2—1)%—3x2
L dy 3
dv ~ 3y — 1

1B@INUS: The radius R of a circular disk is measured to be 24 inches, with a tolerance of +0.1 inches. Use
the differentials to estimate the maximum error in the computed area of the disk.

Solution. The area A of a circular disk (measured in square feet) can be written as a function of the
radius R (measured in feet) according to the rule

A= f(R) = 7R?

Therefore, the differential for A is dA = 27R - dR. The maximum error in the computed area of the
disk can therefore be estimated as

dA = 2m(24) - (0.1) =~ 15.08 square inches



