Calculus 1 Week 3

Week 3: Derivatives

Analysis of Proposed Solutions

Instructions. Each proposed solution below might contain a mathematical error. In addition, every proposed
solution contains one incorrect English word or expression. For every item, decide whether the mathematics is correct
and identify and correct the English mistake. The color of a box does not indicate correctness: red and green have
been assigned independently of the answers. Each of the first eight items is worth 0.0625 points. A correct answer
adds 0.0625 points, whereas an incorrect answer subtracts 0.0625 points. Consequently, a group may finish the
activity with a negative score. The three groups with the highest final scores will receive 0.5 points in Midterm
1. If two or more groups have the same final score, item (9) will be used as a tie-breaker.

Exercise
(1). Let 0.0625 points

x3sin(1/2?), = #0,
fla) = (1/2%) f
0, z=0.
Decide whether f is differentiable at 0.

Possible solution

For x # 0, the product and chain rules give

f'(x) = 32%sin(1/x?) — 2 cos(1/z?).

The term cos(1/2?) has no limit as z — 0. Therefore, f/(0) does not exists.

(2). Determine whether g(z) = |23| is differentiable at 0. 0.0625 points

Possible solution

Since g(0) = 0, we consider the difference quotient. If A > 0, then

g(h) —9(0) _ .,
— 2,

whereas, if h < 0, then
o —g0) _
A .
The two one-sided limits are equals to 0. Therefore, g is differentiable at 0 and ¢’(0) = 0.
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(3). For which values of a is 0.0625 points

1 <2
o=t =5

22—1, x>2
differentiable at x = 27

Possible solution

The derivative in the left is a, and the derivative on the right is 2z. Matching the derivatives at x = 2 gives

a =4,

so h is differentiable at 2 precisely when a = 4.

(4). Find the tangent line to the curve 0.0625 points

at (1,0).

Possible solution

Implicit differentiation gives

322 + 2yy’ =0,

At (1,0) the formula is undefined. Hence, the curve has no tangent line in (1,0).
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(5). Let p: [0, +00) — [2,+00) be p(z) = 23 + 2. Is p~! differentiable at 27? 0.0625 points

Possible solution

Since p~1(2) = 0, the inverse-function formula gives

(07)(@) = S =5 =+

Thus, p~! is differentiable in 2 and its derivative is +oco.
&

N

(6). The power dissipated by a resistor is 0.0625 points

At one instant, V =12, V/ = 0.5, R=6 and R’ = 0.2. Find P’.

Possible solution

Both V and R changes with time. The quotient and chain rules give

_2vv/ ViR
- R R

Pl

At the indicated instant,
P 2(12)(0.5) _ (12)2(0.2)
6 62

Thus, the dissipated power is increasing at 1.2 power units per unit of time.
-

=1.2.

&

(7). Differentiate 0.0625 points
q(z) = (3 + cos )"

Possible solution

Taking logarithms give
Ing = e”In(3 + cos ).

Using the product rule,

’ i
g _ o In(3 + cosx) — © ST
q 3+ cosx
Therefore,
g — (3 e (In(3 __sinz .
¢ () =(3+cosz) e <n( + cosx) Epp——
&
(8). Current I and voltage V satisty 0.0625 points

IP+VI=8s.
Find dI/dV at the operating point (V,I) = (2,2).

Possible solution

Differentiating with respect of V' gives

dr dI
ZIW + VW =0.
At (2,2), we obtain 6dI/dV =0, so dI/dV = 0.
(9). True or false? Tie-breaker
Suppose that f is differentiable at 0, f(0) = 0 and f’(0) = 0. Then the function
g9(x) = |f(z)]

is differentiable at 0 and ¢’(0) = 0.

Possible solution

The statement is false. The absolute value creates a corner at every zeros of f, so g cannot be differentiable
at 0.





