Fall 2007 Math 151
Exam 1A: Solutions
Mon, 01/Oct ©?2007 Art Belmonte
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conclude thak = 2 is not a vertical asymptote
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(b) Sincex = 2sint andy = 4 + cost, we have

1=sir’t +cost = (g)2+ (y_4)2
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(X 220) 3 1z a =1, an ellipse centered &3, 4),
traversed clockwise.
(d) witha =[5, —12] andb = [—-3 — 6], we have

— b =[8, —6], whencela — b|| = +/64+ 36= 10.

(e) The slope of the tangent Ilne%‘ = AX|y—p = 4.
Sov =1, 4] is a tangent vector to the curve(&t 4).

Therefore, a unit tangent vectonis= v/ ||v| = [ﬁ %7]
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(@) The work done is
W = F.D
= |[FIl DIl cosd
= (1500 (1000 cos 30
750, 0003 joules.
(c) Asx — 0.57, we have
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(e) Let's equivalently find the interval in which the
continuous functiorf (x) = x 4+ cosx — 3 is zero. Now
f(r)=n —4 <0,whereasf (2r) =2z — 2 > 0. By the
Intermediate Value Theorenfi,(c) = 0 for somec in

(z, 2r);i.e.,c + cosc = 3 for somecin (z, 27).

(@) Nowf (x) = 4x2 — x3 implies f’ (x) = 8x — 3x2. Thus
f (3 =36—27=9andf’ (3) =24—27=—-3. The
point-slope formula then yields
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Derivative rules yield
(a) h (t) = (6’[2 _ 3t_l/4+ 8) (t4+t1/3 +45)
+ (2% - 4% 48— 7) (4% + §t7%%) and
(8x3 + 4x — 2) (5) — (5x + 1) (24x2 + 4)
(8x3 + 4x — 2)° '

(b) o' (x) =

Recall the piecewise definitition df.

2|x =2 if Xx <2,
fx)=1 x=32-1 if2<x<4,
2x—4 ifx >4

Here is an illustrative graph.



Three Piece with Smooth Joint

(b)

ForE = (—o00,2) U (2,4) U (4, 00), f isthe
composition of continuous functions and hence
continuous orE.

Asx — 27, we havef (X) =2|x —2| — 0.
Moreover, ax — 21, we have

f (X) = (x —3)2—1— 0. Hence

lim f (x) =0= f (2). Thusf is continuous at
X—2

X =2.

Asx — 47, we have

f(X)=2x—4— 4+#0= f (4). Therefore,f is
discontinuous ax = 4.

Asx — 27. we have
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Moreover, ax — 21, we have
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In other words,
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and thusf is differentiable ak = 2.

15. Letf (x) = +/1+ 2x. We have
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16. Rewriteg (x) = |x? — 4| as a piecewise-defined function.

4-x2 if |x| < 2,
gx)=10 if |x] =2,
x2—4 if |x| > 2
e Sinceg is a piecewise polynomial fgx| # 2, we have
, | =2x it x| < 2,
g(x)_[ 2X if |X] > 2.

e One glance at the graph gfwill convince you thag is
not differentiable ak = 42 since the graph is not
smooth there. Therefore the domaingok |x| # 2;i.e.,
(—00, —2) U (—=2,2) U (2, 00).
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17. Recall thag (x) = x2 and thatf was graphically depicted as
shown below.

Graph of f
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(a) From the graph of , we have Ii;n f(x)=2.
X—2~
(b) We have limg(f (x)) = lim (f (x)%?=1%=1.
X— 2+ X— 2+
(c) We have

Xln;+f(g(x))_xll>r2+f(x)_ lim f (w) = 3.

w— 4+

Note

An alternative way to do Problem 14(b) is to use advancedtheo
from later in the course. Many people attempted to do thisstmo
of them left out important pieces. For full details, pleasad the
X1 Supplement carefully. (Or just do the problem directly as
outlined in the solutions and be done with it!)



