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1. Evaluate the following integrals.

3] (a) e,+2 dx
With u = e* + 2, du = e*dx, we have:
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cos(ve +1) drx = / 2 cosudu = 2sinu|*=y = 2sin(vz + 1)|5 = 2sin3—2sin 1

0 \/$+1

=0

[6] 2. Find the area of the region bounded by the curves x = y? — 12 and x = y as illustrated
in the picture below.

Solving # = y* — 12, x = y gives y = —3 and y = 4. So, the required area is:

4 2 3
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/ -2 —12)dy =L — L 4 12y)', =8 — — +48 — = — 9+ 26.
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[6] 3. Find the area of the region inside the curve r = 2sin(26) (given in polar coordinates)
and outside the curve r = sin(20) (in polar coordinates), as illustrated in the picture

below.

2sin(20)

.-"/ i " e /x"'f--.. --...\\
\"\\ /z '

\\. 7
1 |
\ ‘-.__ __.-"
k\ _f"' - / ’___,. ok /;
“\\ .__\ us\ 3; n 2&:} y /
Bl y el
T ———

5 - x 5

ET i T

-~ .f"' I'.II '. ,

(N ) O\
."{ :Ir_.l .'-,l. e "‘.I"
/ ‘\ \

.-'r -1 \\\

b . y

5 N P

The required area is 4 times larger than the area of the region in the first quadrant. So
we have:
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Now we use the identity sin? 6§ = %(1 — cos 20) applied both to sin?# and to sin? 26.

1 [2 3
Area = 85/ (1 —cos40)do — / (1 — cos26)dh =
0 0

1 1 ud 1 s
4(9 — lein4¢9) — 0+ 581n29|5 = 30 — sin40 + §Sin29|§ =3

bo]

(In the following two question the graphs do not correspond precisely to what has been
described in the text. That affects the limits of integration only. In the solutions below
we give a priority to the text. Solutions where the graphs have been used as reference
were also considered correct.)

[7] 4. The region R is bounded by the curves y = cos(x), y = 1 and x = 1 as illustrated in the
picture below. Find the volume of the solid obtained by revolving R around the z-axis.
[Hint: washer method!]

1 1
V= / (1* — cos® ) wdr = 7|y — 7r/ cos® dx
0 0
We use the identity cos? z = 3(cos 2z + 1)

1 : :
1 lsin2z 7 7T S1n 2
Vern—n| =(cos2z+1)de =7 — 7= -
T 7r/0 2(cos r+1l)de=m LI 5o 1

™
5"

[7] 5. The region R is bounded by the curves y = sin(z?), y = 1 and z = 0 as illustrated in the
picture below. Find the volume of the solid obtained by revolving R around the y-axis.
[Hint: Cylindrical shells!]




LAANMINATIVUIND LCalculus 11 SULU 11UIND LAANMINLRG Various

VT 2 ¥ VT
V= / 2rz(1 — sin(z?))dr = 27r5]0 T 27r/ x sin(z?)dx
0 0
We use the substitution u = 2, so that %“ = xdx.

=/ 1 _
V:27rg—27r/ 5sinudu=7r2—l—7rcosu|i;a/;—
=0

=mltmcosa?y =r—m—7=7—2m.

6. Evaluate the following integrals
8 () fi 2

; %2+3xd /% 2 d+/% Br__
= ——dr = —dx ——dx

0 \/1—%2 0 \/1—1‘2 0 \/1—1‘2
For the second integral we use v = 1 — 22 so that —2zdx = du.
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4] (b) [2z1n(z)dx

z?

Use integration by parts: u = Inz, dv = xdx so that du = dj"" and v = %-.
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