Calculus|
Practice Exam 1, Summer 2002, Answers

1. Find the equdion of theline which goesthrowgh the point (2,-1) andis pergendicuar to theline givenby
theequatio2x—y = 1.

Answer. Thegivenline hasslope2, sotheline we seekhasslope-1/2. (2,-1) liesontheline, sotheequatim
is

which simpifiestoy = —(1/2)x.

2. a)Let f(x) = x? + 3x— 1. Find theslopeof theline joining the points(2,9) and(x, f (x)).
b) Find the slopeof thetangentine to thecurvey = f(x) atthepoint(2,9).

¢) Whatis theequatiorof thistangentine?

Answer. a) Theline joining thesetwo poirts hasslope

X¥4+3X—1-9 x+3x—10

X—2 X—2 X+5

by longdivision.
b). f'(x) = 2x+ 3, soatx = 2, thetangentine hasslopef’(2) = 7. (Noticethatif we substitutex = 2 in the
answetrto parta), we getthe sameansweyconfirming the statemenafterequation (1.11)).
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3. Lety = x3 — 3x+ 1. Find the poirts on the curve whosetanget lines have slopem = 9.
Answer. Theslopeof thetanget line at (x,y) is dy/dx = 3x2 — 3. Setthis equalto 9 andsolve:
¥-3=9 o 3I=12

which hasthe solutionsx = £2.

4. Findthederwvativesof thefollowing functiors:
a)f(x)=x—x2+1

1
b) g(x) = x* + 3
c)h(x) = (% + X—13)(x3—x2+ 1)
Answer. a) f/(x) = 3x% — 2x.

b) Firstwrite thefunctionin exponentialnotation g(x) = x?>+x~3. Theng'(x) = 2x— 3x*.
¢) We usethe productrule andtheanswergo partsa) andb):

h(x) = (2x—3x"4)(0C =2+ 1) + (P + %)(3x2— 2X)



5. Find thederwvativesof thegivenfundions:
a) f(x) =3x14+x3
b) g(x) = (x*+1)*
c) h(x) = (coq2x) + 1) sin(3x)
Answer. a) f/(x) = —3x72 4 3x2.
b) g (x) = 40+ 1)3(3x%) = 12¢(x3+ 1)8.
¢) Usetheprodict rule andchainrulescarefuly:
h'(x) = (cog2x) + 1) (cog3x) (3) + (—sin(2x)(2) (sin(3x))

= 3(cog2x) + 1) cog3x) — 2sin(2x) sin(3x)

6. Find thederivative of
X +1

fx) X+1

Answer.

7. Find thederiativesof thefollowing functiors:
a) f(x) = cogx
b)9(¥) = Sogx

Answer. a) f'(x) = 2cosx(—sinx) = —2cosxsinx.

_ COS XCOSX — SINX(—2COSXSINX) _ COS X+ 2COSXSIN X
B costx B cos'x

g(x)

_ COSX+2siPX _ 1+simx
B cosx ~ co$x
whichis whereyouwould getif youfirst wroteg(x) = tanxsecx, andthenusedthe productrule.

8. Find theequatiorof theline tangento thecurvey = cogx/2) at (31,0)

Answer. Take differertials: dy = —(1/2) sin(x/2)dx. At x = 311, we getdy = —(1/2)(—1)dx = dx/2. Thus
theequatiorof thetangenlineisy = (x— 3m)/2.

9. Let f(x) = x® — 8x? + 3. Find theinterval in which f’(x) < 0.

Answer. f/(x) = 3x? — 16x = x(3x— 16). Thisis zerowhenx =0 andx = 16/3. f’ is of constansignin
the intenals separatedby thesepoints, so we needonly checkfor a particularpoirt. Sincef (1) = —13
f'(x) < Ofor xin (0,16/3).

10. An objectmovesin astraightline sothatits positionattimet is givenby x(t) = t(t? 4+ 1)2. Whatis the
velocity of theobjectwhent = 2?



Answer.

v= dd—? = P+ 12+t +1)(2) = (P + 1)+ 1+4%) = (P + 1)(5°+ 1) .

11. Let f(x) = (x— 4/X). Find f’(x) and f”(x).

Answer. f(X) = (X—/X)? = X% — 2¢/X+ X = X2 — 2/ 4 x

f/(x) = 2x—3x?+1 f”(x):Z—;x_l/z.

12. Sketchthegraph of afunaion with theseproperties:
a) f(0)=2andf(1) =0;

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

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

Answer.




