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CALcULUS| (SCIENCE)
(MATHEMATICS 201-NYA/00)

1. By referringto thegraphof f(x), determinethefollowing limits. €) y= et V1 + a2 () y = tan? (6—312)
sin®
y=f(z) 6. Useimplicit differentiationto find the slopeof the tangentline to the cure
(@) Jim f(x) y 22 4+ 4y% — 7x 4+ 6 = 0 atthepoint (2, —1).
() Ii}ml f(z) L 7. Theequationof motionof a particlemoving alongastraightline is
© lim f(=) 5 ¥ s=1t3 — 4% + 4t + 11,
9 2 _— S
@ o f(x) S wheres is measuredh metresandt is measurednh seconds.
(e) 11m f(@) s C,,\r . (a) Findthevelocityattimet. (b) Whenis theparticleatrest?
® lim f=) 4 2 L 2 4 8. Let A ABC bearighttrianglewith hypotenusedC, whosebaseA B is 7cm
(@ lim f(z) long. The height BC is increasingin length at a rate of 2cm/s. When
FmTee 2 BC = 24 cm, atwhatrateis thelenghtof the hypotenusehanging?
| 9. Findtheabsolutemaximumandthe absoluteminimumvaluesof

2. Evaluatethe following limits. Note thatthe limit may be co or —oco. State flx)= x2 + 322 — 240 + 3
DNE (doesnot exist) if thelimit is neitherd+-oc norarealnumber .
19 5 ontheintenal [0, 4].
o —
a i b) 1l ¢ 4+ 2Inx
@ ZH1%7 2 -5 (b) soe (= +2In) 10. Given f(x) = 12+ 222 —z*. (a)Determineall regionswheref is increas-
1 1 ing, decreasinggconcae up and concae down. (b) Sketchthe graphof f.
224z — 12 z+1 3 523 4 2 Shaw all interceptsasymptotegwith equations)|ocal extremaandpointsof
€ lim ————— (d) lim —>—= (¢) lim inflection, if any.
z—3 2x2 — by — 3 o0y 24 z—>—0c0 g2 -3

3. Statethe definition of the derivative asa limit, andusethis definitionto find 11. Findthepointonthegraphof 2y = x2, closestto thepoint (32, 1).
thederiative of f(z) = /& — 5. 12. Determinethe areaunderthe graphof y = = + 4 cos « betweenr = 0 and
1

4. (a) Statethethreeconditionsfor afunction f(x) to becontinuousatz = c. T = gT.
(b) Stateary discontinuitiesof thefollowing function. Justify your answer.

4
_ 2 i i
if 2 < 0andz # —1, 13. Evaluate/ 1/ 16 — 22 dx by consideringthe areaunderthe graphof the

0
fz) = T+ function. Your answer should include the appropriate picture.
)= a2 if0<z<2, _ _
4—z ifz>o 14. Find S(t) givenS” (t) = 304/t, S(4) = 200, andS’(1) = 10.

d 15. Evaluatethefollowing integrals.
5. Find 27 for eachof thefollowing. Do not simplify your answers.

4 2)?
da e 41 (@) / (4x3 - + Y3 — we® + 1n7r> dz  (b) / % dx
b =
\/ 4 (b) vy e2z 4 9 1 2:13+3
) © [ @i @ /
© y=4" ln(as —4) (d) y=(1+a*)V* -1
ANSWERS
1. (@)0; (b)1; (c)DNE; (d)2; (e)1; (f) oo; (g) —oo. 6. -2 7. (@v=3t2-8t+4; (b)t=22s 8 £
2. (@)—o0; (b)3; () 1; (d)—1/36; (e)—
—-5— — 1 9. Min: (2, —25); Max: (4,19
3. f/(z) = lim \/($+h) 5—Vuw 5:.”:7. (2, ); ( )
h—0 h 2z — 6 10. "
4. (a) f is continuousat c if f(c) = lim f(z) (thats the def"; the question Interceptsi(++/1 + /13, 0).
r—cC
seemdo beaskingfor somessrecipe);(b) f is discontinuoust —1, 0 and2. Extrema:(+1, 13) (localmax'a); (0, 12) (localmin).
’”(621 +2) 9627 (6% +1) Thereareno globalextrema.
e _

5. (a)1222 + 1227° — %;1;*7/3; (b)

(621' + 2)2 ! [ ‘ \ z IP’s: (:}:%\/3, %)

x . [In(1+22)  2z/z
o (d) (1+z2)V { N +1+$2},

VT +z2 (4 2z 14. S(t) = 8t5/2 — 10t — 16
(G)f —+ ——- —3cotz 4 o, 474
5(1 + x2) 15. (@)a* + 2272 + 2z /A we® 4 xlnm +C, (b) x4+ 4ln|z| — 4/z +C,

sin® z
(f) 4tan® (673172) sec? (6731"2) (—6w673m2); © % —et /e (@a6/3

(€)4*(In4) In(z2—4)+ 4: 2
22 —

11. (4,8) 12. 12 +32) 13 4x



