Calculus|
Practice Problems 3: Answers

1. A pointmovesarownd theunit circle sothatthe ande it makeswith thex-axisattimet is 8(t) = (t2+t)7.
Let (x(t),y(t)) bethecartesiarcoordnatesof thepoirt attimet. Whatis dy/dt whent = 3?

Answer. y(t) = sin((t? +1)m), so
dy

&= coq(t2 +t)m)(2t + 1) 1.

Evaluaing att = 3: dy/dt = co10m)(2(3) + 1) = (2(3) + \)ri= 71L.

2. Findthederwative: f(x) = sinxcosx

Answer. f'(x) = sinx(— sinx) + cosxcosx = co& X — Sir’ x .

3. Findthederwative: g(x) = %

Answer. Thisis f(x) = tanx, soits derivativeis f’(x) = se@x. If youusethequotiert rule,youget

F(x) = cosxcosx—sinx(—sinx) 1
B COZX -~ cogx’

4. Let f(x) = xsinx. Findthe equaion of thetangentine to thegraphy = f(x) atthepointsx= (n+1/2)
for ary integern.

Answer. The easyansweris to draw the graph and obseve that the tangen line is y = x. Seethe graph
However, sincethe slopeof the tangent line is given by the derivative, we calculate: f /(x) = xcosx + sinx,
andevaluateat x = (n+ 1/2)m, finding f'((n+ 1/2)mm) = 1. Whenx = (n+ 1/2) 1, we calculatethaty =
(n+ 1/2)mmalso,sothetanger line hastheequation
y—(n+1/2)m _ n
x—(n+1/2m 7’ o y=(=1x.
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5. ConsidetthecuresC, : y = sinxandC, : y = cosx.
a) At which points x between-11/2 and 17/ 2 do the curves have paralleltangentlines?
b) At which suchpointsdothey have perendiculatangenlines?

Answer. At thepoirt x, thetangeits to the curvesC, andC, have slopecosx, — sinx respectely.

a) Thesdinesareparallelif cosx = — sinx, or tanx = —1, which hasthe solutionx = — /4.
b) Thesedinesarepergendicuar if cosx(— sinx) = —1, or sinxcosx = 1. But then

sin(2x) = 2sinxcosx = 2

which hasno solution the curvesnever perpeuliculartangen lines. Herearethe graghs of the given cunes.
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6. Differentiate: f(x) = 1+tan§

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

, 2sedx
P = T —tanx2

whichis alsothecorrectanswer

7. Lety = x+ 25x~L. Find anappoximatevalue of y whenx = 3.2.

Answer. If we startatx = 3, we find y = 3+ 25/3 = 11.33 Take theincremen dx = 0.2, andnow take
differentials. Take theincrenmentdx = 0.2 andnow take differentials:

dy = dx— 25x2dx..

Substitutingthe values deternined above: dy = .2 — (25/9)(.2) = —.36, so the approxmatevalueof y is
11.3-.36= 10.98. Notethatatx = 5 we have dy = 0, sothis technique will notwork to appraimatevalues
of y for x near5.

8. Find anappraimatevalueof tan(0.267).

Answer. Herewe wantto startatx = 711/4, y = 1 anddx = .017t. We have dy = sec®xdx, soatx = 11/4, dy =
(v/2)%(.01) = .02. Thustheappraimationto y is 1+.02=1.02.

9. Find the equatiorof thetangenline to y = x?(x® — 1) at(2,28).

Answer. Takingdifferentials,
dy = 2x(x3 — 1)dx+ x?(3x%dX) .

Sincethis givesthelinearappoximatian to the grafh, we getthe equationof thetangent line by substituting
Xx=2,dx=x—2,dy=y—28:

y—28=(4)(7)(x—2) +4(12)(x—2)

which simplifiestoy = 76x — 124

10. Find theequaion of thetangentline to the curve y = xcosx at (11/4, 1v/2/8).

Answer. Theequationof differentialsis dy = —xsinxdx+ cosxdx. Substitutingx= 717/4, dx=Xx— /4, dy=

y—m/2/8:

w2 2 m V2 m
5 =z a)t7 (-3)

which simplifiesto

Y2 (1= Myxe 02



