Math 142 Sep 21, 2001
Calculus II

Fall 2001, USC

Solutions to Midterm 1

la. Ine*® =2z. So

y = (tan(Zm)), = (sec2(2x))(2x)' = 2sec?(2z).

1b. Differentiating any function of the form y = f(z)9®, such as y = 2°"?
involves 3 steps:

)

(Step 1) Take natural log of both sides:

sinz)

lny = In(z

= sinz-lnzx

(Step 2) Differentiate both sides:

/

Y

m = (sinz)'(lnz)+ (sinz)(lnz)’

= cosz-lnx +sinz - —.
T
(Step 3) Solve for 3 in terms of x:

: sinz
y = a%"* <cosa:lna: + ) .
x

2a. METHOD 1. Let y = a®. Then Iny = zlna. So

/
g =Ina;
Y
Y =ylna = a"Ina.



METHOD 2.

In a® zlna

a® =ce =e

(aac)l — (eaclna)l — exlna . (33 lna)' — aac Ina.

2b. To differentiate an inverse trigonometric function, such as cos 'z ,

follow these 3 steps:

(Step 1) Let y = cos™! x. Then
cosy = .
(Step 2) Differentiate both sides:
(—siny)y = 1.
(Step 3) Solve for ¢ in terms of z
-1 -1 -1
Y TSy T ooty V122
We put siny = /1 —cos?z (as opposed to —/1 — cos? ) because by

definition 0 < y < 7, which forces siny > 0.

/

3a. Let u = 2? + 1. Then du = 2xdz, or xdr = du/2. So

1 1 1
/%dmz—/—duz—lnu+C’zana:2+1+C.
2+ 1 2 U 2

3b.
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4a.
. es+e ™ ef—e" 2e7"
coshz — sinhxz = 5 — = =e

4b. METHOD 1. Let y = sin 'z. Then siny = z. Further, 7/2 < y <

—7/2. So cosy > 0, which yields cosy = /1 — sin® z. Hence
. siny x
tan(sin ' z) = tany = = .
( ) V= sy i

METHOD 2. Draw a triangle with sinf = x.

1-x2

Then
T

tan(sin™' z) = tan 6 = :
1—2?

9. Let y(t) be the population at time ¢. By assumption, y(0) = 1000. So
y(t) = y(0)e™ = 1000€*.
Further, we are given that y(3) = 8000. So 8000 = 1000e*?, which implies
1, 8000
k=_-ln—— =Inv8=1In2.

Thus



