HOMEWORK V Calculus 1

Solution

1. Differentiate the functions:
1

(i). flz) =2°— Vs
Solution:
fla)=a—z1

f(x) = 32% + Zx_%

(ii). f(z) =82+ 243

xT

Solution:

fla) == - %

(iii). f(z) =2 cosx
Solution:

f'(x) = (23) cosz + 23(cos z) = 3z% cosz — 23 sinz

(iv). fla) = Yok

Solution:

Fla) = WD WE) - (Eone) sV Ve

(Vat1)? Vat1)? = VaVa+1)?

(v). f(z) = 2?sinztanx

Solution:

f'(z) = () sinz tanz + 2*(sinz) tan z + 2? sin z(tan )’

_ ) r?sinx
=2rsinztanx + x“cosxtanx + 5
cos? x

(vi). fz) = 2557

Solution:
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(cosz)'(1 —sinz) — (cosz)(l —sinx)
(1 —sinx)?
—sinz(1 —sinz) — cos x(— cos x)
(1 —sinz)?

—sinx + sin?z + cos? z

f'(x) =

(1 —sinx)?
—sinx + 1
(1 —sinx)?
B 1
1 —sinx

2. Show that the curve y = 62® + 52 — 3 has no tangent line with slope 4.

Solution:

y =18z +5. If y = 4, then 1822 +5 = 4, so #* = —1z < 0, which has no
solution. We conclude the curve has no tangent line with slope 4.

3. Find equations of the tangent line to the curve y = i—; that are parallel to the
line z — 2y = 2.

Solution:

The line z — 2y = 2 has slope %

— (z=1ly _ (tD=-(@=1) _ _ 2
y = (x_+1), = (x+1) = @r)2
If v = 1, we get (IH) =1 ie (z+1)74,sox=1orz=-3.

When z =1, y = 1+1 = 0, so the tangent line is y = 1(z —

1)
When x = -3, y = _gﬁ = 2, so the tangent line is y — 2 = %(m +3)

4. The cost function of producing x units of goods is given by
C(z) = 1200 + 122 — 0.12% + 0.00052°

(a). Find the marginal cost function

Solution:
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C'(z) = 12 — 0.2z + 0.001522

(b). Find C"(200). What does it predict?
Solution:

C'(200) = 12 — 0.2 x 200 + 0.0015 x 200? = 32. It predicts approximately the
increase in cost if the production increases by 1 unit from 200 units.

(c). Estimate the extra cost when the production is increased from 200 to 202.

Solution:
C'(202) — C(200) ~ C'(200) x 2 =32 x 2 =064

5. A, B are constants. y = Asinx + B cosx satisfies the equation
y'+y =2y =0

Determine the value of A and B.

Solution:

y = Acosx — Bsinx, y' = —Asinx — Bcosx
y' +y —2y =0, so:

—Asinz — Beosx + Acosx — Bsinx — 2(Asinx + Bceosz) =0
(=3A— B)sinz + (A—3B)cosz =0

We need —3A — B =0 and A — 3B = 0, which implies A = B = 0.



