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Math 124
Exam 1 Solutions
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(b) lim R = —o0  since the numerator is 6 (positive) and the
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denominator is negative and approaching zero. (Since z < 2, z —2 < 0.)
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. lim m —i—t8 =7 since the highest power in the numerator and the denominator match.
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F(z) has slope zero at © = —2 and x = 1 (approximately). = F'(z) =0at x = —2 and z = 1.

For x < —2, the slope of F(z) is positive =  F'(z) is positive for z < —2.

For —2 < z < 1, the slope of F(x) is negative. =  F'(z) is negative for —2 <z < 1.

For 1 < z < 2, the slope of F(x) is positive and increasing without bound as z — 2.
= F'(z) is positive and increasing without bound as z — 2.

For z > 2, the slope of F(z) is constant and positive. =  F'(x) is positive for z > 2.

3 Vertical

y tAsymptote:
Lox=2
| F'x) .

(a) To investigate the discontinuities of f(z), we can look at the discontinuities of each term.

Note that 4arctan z is continuous for all real values since it is defined for all real values.
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Also note that 5535 3= "3 53% is undefined for x = 0, z = 1, and x = —1 and defined
2 —x o (xe—1)

elsewhere.
523 . .. .
So, P38 discontinuous at x =0, x = 1, and z = —1.
Since 5 = d for x # 0, there is a hole at x = 0 and vertical asymptotes at
w—23  (2+1)(z—1) '
x=1and x = —1.
= x = 0: Removable discontinuity x =1 and x = —1: Infinite discontinuities

(b) As stated in part (a), the vertical asymptotes of f(z) are v = 1 and = = —1.

To find horizontal asymptotes, note that
53

xh—>r£lo m +4arctanx = 0+ 4(%) =21
and 53
xg@m ﬁx;ﬁ +4arctanx =0+ 4(—%) =27
So, there are two horizontal asymptotes: y =27 and y= —27
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(4+h) () if these limits

H(t)—H(4
4. The velocity at t = 4 will be given by lim M or lim
t—4 t—4 h—0
exist.

Note that H(4) = —16(4)2 + 520 = 264.
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= —128 ft/sec
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= —128 ft/sec



gw+h)—g(x) . Bla+h)+Bz+h)+1- 5z —3r+1)

@ o iy P~ g ;

5h++vV3xr+3h+1—+3x+1
hi% h
\/3x+3h—|—1—\/3:x—|—1
h—»Oh h

lim 5 4+ V3r+3h+1—+3x+1 \/3x+3h+1+\/3x+1

= lim

h—0 h \/3x—|—3h—|—1+\/3x+1
3h

h(v/3z +3h+ 1+ /32 +1)
3

\/3x+3h+1+\/3x+1

3

= 5t 5 /3ot

= limb5+
h—0

= hm

. g(x) —g(a) . bx++3r+1—(ba—+/3a+1)
e lim >~ = lim
T=a r—a z—a r—a
. br—5Ha V3r+1-—+3a+1
= lim +
Toa g —q r—a
lim \/3x+1—\/3a+1 \/3:U+1+\/3a—|—1
= lim
a0 r—a Bz 1++3a+1

_ lim 54 3xr — 3a
e=a - (z—a)(v/3rx+14++3a+1)

= limb + 3
z—a V3r+1++3a+1
3

g 2¢v/3a+1
3
/ _ v
So, ¢'(z) =5 + SNATISE

(b) The slope of the tangent line is given by ¢'(0) = 5+ % =3
The point of tangency is (0,9(0)) = (0,04 1) = (0,1).

So, the equation is y = %x + 1.



