Calculus MA1001-A Quiz 02
National Central University, Sept. 27 2018
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Problem 1. (4pts) Write down the definition of the statement lim f(z) = L.
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Problem 2. (3pts) Prove the identity cos(3z) = 4 cos® z — 3 cos z for all real numbers z. You might

need the sum and difference formula

cos(z +y) = coszcosy Fsinxsiny Vae,yeR.
Proof. By the sum and difference formula cos(6 + ¢) = cosf cos ¢ — sin f sin ¢, we find that

cos 31 = cos(2r + x) = cos2rcosx — sin 2z sinx = (2cos’z — 1) cosz — 2sin® z cos =
— 3 2 _ 3
= 2cos’x —cosx — 2(1 — cos”x) cosz = 4cos’x — 3cosx. =

T 3T) — o .
Problem 3. (3pts) Compute the limit hn% cos(3z) — cosw if it exists.
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Solution: If x # 0, using the formula in Problem 2 we find that

cos(3z) —cosz  4cos’x —4cosw cos’x — 1 sin z\ 2
3 = 5 =4dcosz————— = —4dcosw .
x x x
. . . sinz
Since lim cosz = 1 and lim =1,
z—0 z—0 X

lim cos(3z) — cosw = lim [—4 COSZL‘(Sinx>2] = —4<lim COSZL‘) (hm sinx>2 =—4.
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