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1. Evaluateeachof thefollowing limits.

(@) lim o2 +2 8 () lim %%~ sinz + sec? x
rz—2 x4 — 16 z%% 1—tanm+12
z 9zd 4+ 223 —5x + 2
C li il d I 9zt 4 2% —ba 4 2
© lim_ (m-i-z) @ lim
z—1
2. Giventhefunction - =
f@) = o3

(a) Namethetwo valuesof x atwhich f is notcontinuous.
(b) Sketchagraphof f.

(c) List all asymptotesndremovablediscontinuitiesof f.
3cx + 1
2c — %IQ

if z <=2,

3. Findall valuesof c whichmale f(z) = { 'f )
Tx > —2,

continuousatz = —2.
4. Usethedefinitionof thederwative to find f(x), wheref(z) = /5 — 3.
5. Differentiateeachof thefollowing. Do not simplifyyour answes.

b) y= coss(\/a:-’r 1)

() y=e""" 4 tan(e®)

3
(a)y=3“”—x3—;—§+63

2t
2t2 —t+3

(e) z = (sinz)”

© r=

x4+ b5
6. Differentiatey = (M+ ) andsimplifyyouranswer
cx+d

7. Findall critical numbersof f(z) = (2 — 9)3(3z + 5)2.

8. Sketchthegraphof afunctionwith thesecharacteristicsyf(2) = f(4) = 0;
f'(z) > 0if z < 3, f/(3) isundefinedand ' (z) < 0if =z > 3; f"(z) > 0
if z # 3.

9. Findtheabsolutextremaof f(z) = z* — 8z2 4+ 7 on[—3, 1].

10. Givenaz2/3 4 42/3 = 2:

a) Find . (b Find all pointswherethe slopeof thetangentine is —1.
dx
(c) Findanequationof thetangentine atthepoint(—1,1). (d) Find 3273.

11. If thegraphsof f andg both passthroughthe origin, whereeachof f andg
is differentiable at whatslopedoesthe graphof the productfg passthrough
theorigin? Justifyyour answer

12. Lets(t) = sin2t — t betheequationof motionof abody, for 0 < ¢ < %r.
Find the acceleratiorof the bodywhenits velocity is zero.

13. Two carsstartmoving from the samepointatthesametime: onetravelssouth
at 100 km/h andthe othertravels westat 40 km/h. How fastis the distance
betweerthemincreasing®0 minuteslater?

14. A 4 m tall fenceis parallelto atall building, 3 m away from the building.
How long is the shortestladderwhich, startingon the oppositeside of the
fencefrom the building, will reachfrom the groundover the fence,to touch
thewall?
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15. Sketchthegraphof f(x) = zv/8 — 22, given

, 8 — 222 " 223 — 24x
f(ﬂf)Zﬁ and f (x)Zm-

Be sureto indicatethe domainof f, all interceptsgxtrema,inflection points,
intenals of increase/decreasandintenals of concaity.

16. Supposehat f andg arefunctionssuchthat:
e f hasacontinuoussecondleriative onR;
e f(0) =2, f'(0) =—-3andf”(0) =0;
o g'(z) =e 22 (2f'(z) + 3f(z)), forz € R.

(a) Is theresuficient informationto determinewhetherthe graphof f has
aninflectionpointatz = 0? Justifyyouranswer

(b) Shawthatg” (z) = e=2*(2f" (x) — f'(x) — 6/(x)).
(c) Doesg have alocalmaximumatz = 0? Justifyyour answer
17. Evaluateeachof thefollowing integrals.

(a) / % dx (b) /(ze +e” —sinz) dw

e /3
(c) (em — l) dzx (d) cscz(cscx — cot x) dx
1/e z w/6
§m 9 z dz
. o _
18. (a) Evaluate/l z“ tanx dz. (b) Find F/(2) if F(z) = /0 T2
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ANSWERS

1. (a) % (b) 3272 (c) —1 (d) —oo

2. (a)—3, 1 (b) Thegraphof f is arectangulahyperbolawith verticalasymp-
totex = —3 andhorizontalasymptotey = 0) lessthe point (1, i). (©) f
hasa removable discontinuityat z = 1 andan infinite discontinuity (and

thereforeaverticalasymptoteptz = —3.
3c=2 4 fl@)=tm 3t VET 3
8 t—x t—x 2v/5 — 3
2V +1 sinvz +1
5. (a)3°In3 — 322 + 322 — 1 (b) = I;/% T
x
2 (4t — 1) 5 1 7

— d —
(C)\/2t2—t+3 (2t2 —t + 3)3/2 ()z—Q 20x+1) z+3

(e) (sinz)®(Insinz + wcot z) (f) e'2" % sec? x + €% sec? (&%)
4 - 5 _ 9
6. 5(ad — be)(ax + b)*(cx 4+ d)—6 7. £3,—3,= 7 andl.
8. Thegraphof 1 — (z — 3)2/3 will do, for example.
9. Max: f(—3) = 16; min: f(—2) = —9.

10. (@) —¥/(y/x) (b) (+1,%+1) (Qz—y+2=0 (d)3(zty)~1/3

11. (f9)'(0) = f(0)9(0) + £(0)g’(0) = 0 (. f(0) = g(0) = 0), sothe
graphof fg passeshroughthe origin with slope0.
12. a = —2y/3whenv = 0, (i.e, whent = Lm).

14. (3%/3 4 42/3)%* m
15. m

16. (a) No, becausef”” might not changesignatz = 0. (b) Usethe product
rule. (c)g’(0) = 0, g” is continuousmearz = 0 andg” (0) = —9 < 0, so
g hasalocal maximumatz = 0 by thesecondderiative test.

13. 204/29 km/hr.

Domain:[ —2./2, 21/2].

Intercepts:(0, 0), (+£2+/2, 0).
Extrema:(—2, —4) (min); (2,4) (max).
IP: (0,0)

17. (a)—2x*1/2—2m1/2+%m3/2+0 (b)zett(e4+1)" 1+ e +cosz+C
(©) e —el/e—2 (d)3v/3—2

18. (a)0 (b) %



