Loughborough
University

Week 5: More Calculus, Integration

Solutions

1. In each case, find any values of x for which % =0
y = x% + 6bx
Solution: x = —3
y=4x> 4+ 2x +1
Solution: x = —%
y=x>—12x
Solution: x = +2
y=4+92% -
Solution: x = 0,6

2. Find the coordinates of any stationary points on each curve.
y = x>+ 2x
Solution: Has a stationary point at (—1,—1)
y=5x>—4x+1
Solution: Has a stationary point at (0.4,0.2)

3. The diagram shows a closed plastic cylinder used for making compost.

The radius of the base and the height of the cylinder are r cm and h cm respectively and the surface area of the cylinder is
30 000 cm?

(a) Show that the volume of the cylinder, V cm? , is given by V = 15000 — 7r .
Solution:
SA = 2nr? 4+ 2trh = 30000

. otrh = 15000 — 7?2
h— 15;?P0 _;

V = nrth
= JTrZ(L;?PO —r)
=15000r — mr3
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(b) Find the maximum volume of the cylinder and show that your value is a maximum.
Solution:
4¥ = 15000 — 37r?
SP:15000 — 37r? =0

/2 — 5000
J

r=1/2%20 [=39.9 (3sf)]

max volume = 399 000 cm? (3sf)
v _

a9z = —67r
2
when r = /290 4V _ _75)
T dr
d*v

Sz < 0. maximum

4. Integrate with respect to y: y%
Solution: %y% +c
5. Find [ y dx when
(@) y=3x>—x+6
Solution: x> — 1x? +6x + ¢
(b) y=x>—x3+2x-5
Solution: 1x” — Ix* + x? —5x + ¢
(c) sin2x + 3 cos 3x
Solution: sin(3x) — % +c
(d) y=—e>+

Solution: 4In(|x|) — % +c

6. The diagram shows the curve with the equation y = x> — 5x? + 6x.

%\ / -"‘-‘: —5¢ + 6x
o F

(a) Find the coordinates of the points where the curve crosses the x-axis.
Solution: (0, 0), (2,0) and (3,0)

(b) Show that the total area of the shaded regions enclosed by the curve and the x-axis is 311—2
Solution:

Jix3 = 5x% + 6x), dx

= [%x4 — §X3 +3x%J3

_ 40 _8
—(4-0412)-0=2
(63 = 5x% + 6x), dx

= [%x4 — §X3 +3x%3

_ (81 8 _ _5
— (B —454+27)—8=—-3
total area = % +512=3

1
12
7. Evaluate:

(a) f; :—zdx;
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(b) fo% cos 2xdx;

(c) ff etdt.

Solution:

(@) f; Tdx =1,

(b) J;& cos2xdx = ¥2 = 0.4330,
(c) J; e2dt = 1(e® — e?) = 198.02.
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