Calculus|
Practice Problems 2: Answers

1. Findthederivative: f(x) = v/x+ (1/v/X)

Answer. Write f (x) = x/2 + x~1/2 andusethegenerapower rule:

Ix) = sz _Lyezp o 1 (1
f(x)_2x X _2\/)_(1)(

2
2. Findthederivative of f(x) = );:]:_L

Answer. Usethequdientrule:

(X+1)(2) - (®+1)(1)  x®+2x-1

= (x+1)2 T (x+1)2

3. Thisgraphis thatof afunction y = f(x). Sketchthegragh of its derivative.

Answer. Hereis thegragh.
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4. Sketchthe graphof a functionwith theseproperties:
a) f(0) =2andf(1) =0;

b) f'(x) < 0for0< x< 2;

c) f'(x) >0forx< 0orx> 2.

Answer. An examge is the cubiccune y = x2 — 3x% + 2, whichrisesup to the poirt (0,2), thendecrease®
thepoint (2,-2), andthenrisesthereafterHereis its gragh.



The next two problemsareaboutthe motion of an objecttraveling nearthe earths surfacein a vertical
straightline. If we let x(t) bethe heightof the object(meauredfrom groundlevel) attimet, thenwe have
theformua

X(t) = =167 + vt + Xy,

wherex, is theinitial heiglt of theobject,andv is its initial velocity. Checkthat

v(t) = =32 +V,, a(t) =-32.

5. A manstandingat the edgeof the roof of a building 120 feet high throws a ball directly upwards at a
velocity of 48 ft/sec.a) How high doestheball go?b) Assumingthatit proceeddo fall alongthe sideof the
building, how long doesit take to hit groundlevel?

Answer . a) In this casex, = 120andv, = 48, soour equatims of motion are
X(t) = —16%+ 48+ 120, v(t) = —32+48.

We areasledfor themaximum valueof x(t), whichwe canfind by competing the squaren thefirst formula:

2
x(t):—16<t2_3t+§) +16(§1)+12°:‘16(t‘g) +156,

sothe maximum heigh is 156 feet. Hereis anotler way of seeingthis. Notice thatat the maximum height
the objed stopsrising andstartsfalling, soits velocity is 0. Solving the secondequationwith this value,we
findt = 3/2 atthemaximum height. Now calculatex(t) for this valueof t to get156.

b) It hits thegroundwhenx(t) = 0. So,we solwve for t:
0=-16:2+48+120,
usingthe quadatic formula. Theroas aret = (3+ 1/39)/2. Sincewe wantthe positive solutionthe answer

IS
3+4/39
2

t=



6. Another manstandingon ground level throws the ball backto his friend ontheroof. At whatinitial veloc-
ity musthethrow it in orderto reachtheroof?

Answer. Herex, = 0, andv, is to befound. Soour equationsof motionare
X(t) = =162+ vt ,  V(t) = =32+ V.
The condtion is thatthe ball just reacheghe heigtt of 120ft, sowe musthave v(t) = 0 whenx(t) = 120,

giving theequatiors
120= —16%+vgt, 0=-32+v,

to solve for v,. Fromthesecondve havet = v,,/32; puttingthatin thefirst gives

120= —16(;—%)2+v0 (;—%)

leadingto theanswer, = 16v/30ft/sec.

7. Lety= xz—:l . Find theequatiornof thetangentine to thegraphatthepoint(2,0.4.

Answer. To find the slopeof thetangentine we mustdifferertiate:

dy  (C+1)(1)—-x(2) 1-%
dx (x2+1)2 T (241)2°

At x= 2, we get
dy 1-4 3

dx  (4+12 25
Thisis theslopeof theline, (2,04) is ontheline, soits equatim is

y-04 3
x—2 25’

which simplifiesto 25y + 3x = 16. Hereis its graph
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8. Let C; andC, becurwes givenby theequationsC, : y= X3 4 X2, C,iy= x? + x. For whatvaluesof x do
thesecurveshave paralleltangenlines?

Answer. Theslopeof C, is givenby m; = 3x?+ 2, andtheslopeof C, is m, = 2x+ 1. Thelineswith these
slopesareparallelif m; = m,, sowe mustsolve 3x? + 2x = 2x+ 1 for x. Theansweiis x = +1/+/3. Hereis
its graph shaving thetangets only at the positive point.

9. Froma point 1000 feetaway from the baseof a building, the angleof elevationof its roof is 17 degrees.
How tall is the building?

Answer. Let x betheheightof the building. Thenx = 1000tan17 = 305.7feet.

10. A marler is rotatingcounteclockwisearownd a circle of radius4 centerd at the origin at the rateof 7
revolutionsperminute a) Whatis its positionafter2.3 minutes?b) How soonafter2.3minuteswill it cross
thex-axisagain?

Answer. After 2.3 minutesthe marler hasmade7(2.3 = 16.1revolutions, sois located1/10 of the way
arourd thecircle, atanangleof 17/5. Its positionis at (4cosr/5,4sinm/5) = (3.236,2351)

11.If tana = —+/3, whatarethe possiblevaluesof sina?

Answer. sina = ++/3/2.

12. Expressasafunction of 2x:
Sinx — cosx

Sinx+ cosx



Answer. You have to multiply both numeratorand derominatorby sinx+ cosx, andusethe dowble angle

formulas: _ _ _
SiNX—COSX SiNX4-00SX Sir?x — cog x _ —cog2x)

SiNX+ coSX  SinX+cosx SiPx+ 2cosxsinx+cos2x 1+ sin(2x)
Alternatively, multiply bothby sinx — cosx gettingthe equivalent

sin(2x) — 1
COS2x

13. Find lim S1X)
x—0 tan(4x)

Answer. We will usethefactthatwe know thelimit of (sinx) /x andcosx asx — 0. Thelimit desiredcanbe
rewrittenas

5sin(5x)  4x 5 . sin(5x) i

5
. 4 = i lim cos(4x) = =
Im 27 5x sin(ax) 0% = zim Im,cos(4) = 2

5X  x=0Sin(4x) x—0

sincelim, _,, isthesameaslimg,_ , andlim,, ..



