Calculus|
Exam 1, Summer 2003, Answers

1. Find the equatim of the line which goes throudh the poirt (1,2 andis pardlel to theline givenby the
equatin 3x+y=1.

Answer. If we write theequationasy = 1 — 3x, we seethattheslopeis —3. (1,2) is ontheline, sowe use
the point-sigeform:
y—2 _
x—1
Simplifying, we gety— 2= —3(x— 1) = —3x+ 3ory = —3x+5.

2. Findthederiativesof thefollowing functiors:
a)f(x) =x2+1
Answer. f'(x) = 2x.
b) f(x) =x+ %
Answer. Reawrite thisas f(x) = x+x~1. Thenf’(x) = 1—x2.
) F(x) = (x+x1) (< +1);
Answer. We usetheproductrule
f'(x) = (x+x1)(2) + (E+1)(1—x?)
andthensimplify:

f'(x) = 2C+2+x2—1+1-x2,0r f'(x)=3x%+2—x2

3. Findthederiativesof thefollowing functiors:

a) f(x)

Answer. Usethequdientrule:

X
X241

pon . (R+D)M) —x(2x)  1-x2
PO="Ternz = per1e

1+ tanx
b) 1) = Tanx

Answer . Usetheaddition formulafor thetangent: f (x) = tan(x+ 11/4). Thendifferentiate:f’(x) = se@(x+
rt/4). If youusedthe qudientrule,you probably endedup with

(1—tanx)(se@x) — (1+tanx)(—seéx)  2seéx
(1—tanx)? T (1-tanx)?

f'(x) =

whichis alsocorrect.



4. At whatpoints(x,y) doesthe graphof the fundion y = x? — x® have horizortal tangem line (a line with
slope0)?

Answer. Takingthe derivative we have dy/dx = 2x— 3x?. This givesthe slopeof the tangentine at the
geneal point, sowe arelooking for the valuesof x wherethis is zero. Solve 2x — 3x? = 0 to getx = 0 and
x = 2/3. Now solvefor thecorrespndingvaluesof y, finding the points(0,0) and(3/2,4/27).

5. Let C bethe curve givenby the equaion y = (2x+ 1) 3 — 12x3. Find the equdion of thetangentine to C
atthepoint(2, 29).

Answer. To gettheslopeof thetangen line, differertiate: dy/dx = 3(2x+ 1) (2) — 36x%. Now, atx = 2, we
have theslopem = 3(5)2(2) — 36(22) = 6. Thus,in pointslopeform, the equationis

y—29
X—2

= 6 ,whichsimplifiesto y=6x+17.



