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from previous years CALCULUSI (SCIENCE)
(MATHEMATICS 201-NYA/00)

1. Calculatethe following limits (if they exist). Make your answerasinfor- 10. Givenz + /Ty = 2y — 2 f|nd usmg|mpI|C|t differentiation.
mative aspossible:if alimit doesnotexist, sayso;if appropriateone-sided
limits exist instead statethemexplicitly; if ary limits areinfinite, statethis
explicitly aswell.

11. (a) Give anexampleof afunctlon whosederivative with respecto z is a
non-zeroconstant.
(b) Forafunctiony = f(z), thegraphof it's deriative is shavn belaw.

. 244 . 52+ 7 Draw a sketchof thegraphof the original function f.
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2. Referto thesketchbelow to evaluatethefollowing. If avaluedoesnotexist,
statein whchway (+o0, —oo, or “doesnot exist”).

y
(c) Isthefollowing trueor false?:m = 3f(z) is the slopeof thetangent
line to thegraphof thefunction f(z) = 3* for ary .

3
. L o 12. The positions (in metres)of a particleat time ¢ (seconds}s given by the
/\" 1 4¥ equations = 5t3 — 30t2 4 50. Find the velocity whenthe acceleratioris
‘ t w w t 0.

13. A studenisfilling aconicalpapercupattherateof 3 cm?/s. If theheightof
| _3 thecupis 10 cmandthediameterof its openingis 6 cm, how fastis thelevel
oftheliquid rising whenthedepthof liquid is 5 cm? (Hint: V' = 7rr2h )

14. Dtereminewhetheror notthe function S(z) = = + 1/x2 hasanabsolute
(global)minimumvalue.If it doeswhatis theminimumvalue?If youthink

(@) mgmsf(m) (b) f(-1) (c) lirn1 f(z) it doesnot have anabsoluteminimum,justify your claim.
- oo 1—
4 1 e) 1 N 1 15. Forthefunction f(z) = ———, thefirstandsecondervativesare
(@ lim flz) (e) lim f(z) @ lim f(z) 22 +1
2
@ £ (h) lim f(z) )= 7% g 2z(2” —3)
T—+00 f (a:) (w2 + 1)2 and f ( ) (:c2 + 1)3
cos(mz) ifx<1 Graphthe funciton f(z), identifying all intercepts,asymptotesjocal ex-
3. Giventhefunction f(z) = < z3 —2 if 1 <z <2 usethedefinition trema,andinflection points. Specifyinternalswherethe graphis increasing,
11—z ifz>o decreasinggconcae up andconcae dowvn. Shaw all your work.
of continuityto determindf f is continuousat(a)z = 1 and(b) z = 2. If 16. Evaluatethefollowing integrals:
thefunctionis discontinuoust ary point, specifywhetherthe discontinuity x4 +223 -3z +5 1 3 . 1
. ()/—d;c (b)/——t et — — |dz
is remaovableor not. f 3
4. Findthevalue(s)of k for whichthefunction (c) / (m + ) dx (d) /E (,9 + %) do
kz—1 ffz<2 3 e
f(z) = kx? ifz>9 is continuousfor all z. 17. Giventhat f'(z) = 3cosz — z + 2, and f(5) = 3, find f(z).
=z

18. Thecune y = 4z — z3 intersectsthe z-axis to form two regions: find
the total areaof thesetwo regions. You may usesymmetry if applicable,
to simplify your calculations,but justify your answerwith an appropriate

5. Statealimit definitionof thederiative. 1
Usethis definitionto find the dervative of f(z) = — — 2.
T

d .
6. For eachof the following functions,calculatethe derivative dy Do NOT explanation.
L

simplify your answers. 19. A pipelineis to be constructedindera streamandalongthe streams edge

2 5 4e® — 32 13 from point A to point B asillustrated. The costof constructionunderthe
@y=2z—=+2Vz—e*4+2 (b)) y=— "= . .

T -+ cosz streamis $500 per metre,and the costof constructionalong the streams
(€) y = tan(2z + 1) sin(3z — 2) (d) y=1n3(5z — 2) + In3 edgeis $400permetre.If costis to be minimized,howv muchpiping should

. 2w—3 beconstructedinderwater?(Give your answercorrectto thenearestnetre.)
(€) y = (sinz)

(3z —4)* 22 ¥ 2 d soom
7. Giveny = ————— find %Y asafunctionof z usinglogarith-
tand x dx ]

mic differentiation.Do NOT simplify your answer B

8. For f(z) = wsin (z2), calculatef’’ (z), andsimplify. 100m [stream]
. . . 2
9. Find an equationfor the line tangentto the graphof y = 12 atthe
x

(z—-1)
pointwherez = 3. A



