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Show your work! Please draw a Boo | around your answers!
1. (5+5+5=15pts) Find the following limits.

(a

(b) lim (sinz)*™* — 2
(b} lim (sine)™ — ¢
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4. (5+45+5+5=80pts) DO NOT COMPUTE THE VALUE OF THE INTEGRALS

{a) Write the arclength of y = Inz on [1, ] as an integral.

S
O \
| !
{ i ! ;
\; o Vol A L oy ¥
- e \\, \\ i }{ -
~ s

(b) Write the surface area of the solid obtained by rotating the region between y =Inz and

z-axis on [1,e] around the y-axis as an integral.
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(c) Write the volume of the solid obtained by rotating the region between y = Inz and y = 1

on [1,e] around the y = —1 as an integral.
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(d) Write the volume of the solid obtained by rotating the region between y =Inz and y = 1

on |1, e] arcund the z = e as an integral.
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=+/22 — 2z — 3. Its derivatives are given as follows
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5. (1+1+1+8+8+2=10pts) Let f(z)
-1

(a) Domain of f(z):
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(e} Intervals of increasing/decreasing and concave up/down
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(£} Sketch the graph of f(z).
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3. (6+6+5=15pts) Evaluate the integral or show that it is divergent
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6. (10pts) Show that f(z) = 2* — 2z — sin (—7—{—7—) has exactly 2 roots.
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Bonus. (8pts) Compute / -——————dg;
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