HOMEWORK X Calculus I Solution

1. Find the most general antiderivative of f(z) = zy/x — x%ﬂ + sinz.
Solution:
flz) = T2 — xQLH + sinz, so the most general form of antiderivative is

F(z) = 222 —2tan"' o — cosz + C

2. Find f(z) if f"(x) = =2+ 122 — 122? and f(0) =4, f'(0) = 12.
Solution:
f(z) = 224622 —423+C1. 12 = f'(0) = C4, so f'(z) = —2x+ 622 — 423 +12.
f(x) = —2% + 223 — 2* + 122 + Oy, 4 = f(0) = Cy,
so f(x) = —a?+ 223 — 2t + 120+ 4

3. A particle is moving with acceleration a(t) = 10sint + 3 cost, s(0) =0, s(1) =
20. Find the position function s(t).
Solution:
v(t) = —10cost + 3sint + C, s(t) = —10sint — 3cost + Cyt + Cs.
0=s5(0) = -3+ Cy, s0Cy =3, s(t) = —10sint — 3cost + Cyt + 3.
20 =s(1) = —10sinl —3cos1 +C; +3,s0 C; = 17+ 10sin1 + 3sin 1, we get:
s(t) = —10sint — 3cost + (17 + 10sin1 4+ 3cos 1)t + 3

4. Find a function f such that f’(z) = 2 and the line z +y = 0 is tangent to the
graph of f.
Solution:

f(z) = %4 + C. Assume y = f(x) is tangent to x +y = 0 at (zo,yo). Since
(x0,Y0) is on & +y = 0, 2o + yo = 0, so the point is (zg, —0).
The slope of f at * = xg equals to z +y = 0, so f'(xg) = z3 = —1, we get
4
xg = —1, so (xg,—x9) = (—=1,1) ison y = f(z), ie. 1 = % + C, we get
I4
C=3soflz)=2%+2

5. Use R, to compute the area under y = 2z 4+ 1 and between x =0 and = = 1.
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Solution: Az = =, z; = 1, so
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So the area is lim R,, = lim
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6. Compute L4 for y = sinx on [0, 7

Solution: Ax = T
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To = 5,03 = 7, T4 =T.



