Test 2 Review

1. Lett = sinz. Thenasx — n~_sinz — 07, sot — 0. Thus, lim In(sinz) = lim Int = —co.
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14. Lett == —a® = z(1 —z) Thenasz — oo, t — —oco, and lim e = lim et =0.
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15. Lett = 1/z. Thenasz — 0*.¢ — oo, and lim_tan™"(1/z) = lim tan~"¢ = %
z—0 —+00

23. f(x) = 22° + 2" + 2 is a polynomial, so it is continuous on [—2, —1] and fF(—2) = —10 < 0 < 1 = f(—1). So by the
Intermediate Value Theorem there 1s a number ¢ in (—2, —1) such that f(c) = 0. that 1s, the equation 22° + z*> + 2 =0hasa
root in (—2, —1).

24 f(x)= e~ — zis continuous on R so it is continuous on [0, 1]. f(0) =1 > 0> 1/e — 1 = f(1). So by the Intermediate
Value Theorem, there is a number ¢ in (0, 1) such that f(c) = 0. Thus, e _p— 0, or e — @, has aroot in (0, 1).

25. (a) s = a(t) = 1+ 2t + ¢* /4 The average velocity over the time interval [1,1 + A] is
s(1+h)—s(1) 14+2(1+h)+ (1+h)?/4—-13/4 10h+h> 104k
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So for the following intervals the average velocities are:
(M [1,3]: h=2,vave = (10+2)/4=3m/s (@) [1,2]: h =1, vaye = (10+1)/4 =275 m/s
(1) [1,1.5]: h =0.5, vaye = (10 + 0.5)/4 = 2.625 m/s () [1,1.1]: Ah=0.1, vaye = (104 0.1)/4 = 2.525 m/s
(b) When ¢ = 1, the instantaneous velocity is P]}.lﬂlﬁ w = .'liin}' IDI h = % =25m/s.

27. Estimating the slopes of the tangent lines at x = 2, 3, and 5, we obtain approximate values 0.4, 2, and 0.1. Since the
graph is concave downward at x = 5, f”(5) 1s negative. Arranging the numbers in increasing order, we have:
F(5) <0 < £(5) < £(2) < 1< £(3).
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28. (@) f'(2) = lim L_f;@' ~ lim T2 4
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O y—4=10(x—2)ory = 10z — 1€

= lim (2 + 22 +2) =10
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