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1. Show that there is a root of the equation 423 — 62 + 3z —2 = 0 between 1 and 2. Estimate
it to 2 decimal place.

Solution: Consider the function f: R — R defined by f(z) = 42 — 622 + 3z — 2. Note:
f(1) = —1 and f(2) =12, and f(1) < 0 < f(2). The intermediate value theorem implies that
there is ¢ between 1 and 2 with f(c) = 0, i.e. cis a root of the equation 4z —6x2 +3z—2 = 0.
Use a calculator to check f(1.2) < 0 < f(1.3), and the intermediate value theorem (again) to
get a point ¢ between 1.2 and 1.3 with f(¢) = 0. Similarly, since f(1.22) < 0 < f(1.23), we
get ¢ € (1.22, 1.23). Estimation: ¢ ~ 1.22.

2. Show that every (real) polynomial of odd order has at least one real root.
Solution: This follows from the intermediate value theorem.

3.
. sin 3z . sin3x
lim =  lim ——
z—0 tan 3z z—0 sin3dz
cos 3z
= lim cos 3z
z—0
= 1
. 3x —sinkx . 3z ksin kx
lim —— = lim(— — )
z—0 T z—0" kx
= 3—k
. sin(z + 1) . sin(z + 1)
lim ———— = im —mM—
z——1 g2 -1 z——1 (x — 1)(z + 1)
. 1 sin(z+1)
= lim ——————~=
z——-1lx—1 x+1
_ 1
)

(19a) limz—2 f(z) =5.  (2la) For € > 0 take 6 = 5.

4. Consider the function f(x) = % if -9 <z <0and f(z) = %2_]“ if z > 0. Find
the positive value of k for which f is continuous at z = 0. Find limz— o f(2).

Solution: Notice that
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ﬁ, k= % = g) and define
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£(0) = k. Then limy—o0 f(2) = limp—oe Y2EE = lim, o wﬁ) =0.

To get f to be continuous at 0, take k = g (since k =



