MATH1010 Midterm suggested solution
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Hence f’(z) is continuous at x =0
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Therefore, f'(x) is differentiable at © =0

(a) Let f(z) = zlnz, f is differentiable and continuous on (0, +00)
Suppose that 0 < a < b.

By Mean Value Theorem, f(b) — f(a) = f'(¢)(b — a) for some

c€ (a,b)
Then bInb —alna = (Inc+ 1)(b— a)

Since (Ina+1)(b—a) < (lnc+1)(b—1) < (Inb+1)(b — a), we

have (1+1Ina)(b—a) <blnb—alna < (1+1nb)(b—a)
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(b) Suppose that 0 < a < b, we have 0 < 3 < =

Let f(x) = zex, f is differentiable and continuous on (0, +00)
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Thus be® — ae® = (1 — ¢)e®(b — a) for some c € (a, b)

(8) /() = (@ +a ") Ina
For a > 1, we have a®* + a=* > 0 and Ina > 0, hence f'(x) > 0
and f(x) is strictly increasing for = > 0

(b) Since p —q < r — s and f(z) is strictly increasing for x > 0
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