Kuwait University Calculus II : Math 102 11 December 2011
Department of Mathematics Second Examination Duration : 90 minutes

The use of a calculator of any kind is not allowed. All communication devices includ-
ing mobile telephones should be switched off. Answer all of the following questions.

Evaluate the following. (21/2 points each)
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SOLUTION

1. Integrate by parts, with u = arctan(1/z) and dv = dz.
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So du = —1/(z* + 1) dz and v = z. Hence,

/arctan(l/x) dx = xarctan(l/:z:)+/ 2::_ 1 dz = zarctan(1/z)+1 In(2*+1)+C.
x
2. Simplify,
in 2
/ 51113 < dx = 2/sinxcos4xdx.
sec3 x
Substitute u = cosx. So du = —sinx dx. Hence,
in 2
/Sln3$dm‘ = —2/u4du = —§u5 +C = —%cos5x+0.
sec3 x

3. METHOD 1. Use the Method of Weierstrass. Substitute ¢ = tan(xz/2), so that
cosz = (1 —1?)/(1+t*) and dz = 2/(1 + t*) dt. Then
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= 7 + C = cot(z/2) + C.

METHOD 2.
/ﬁ = / mdl’ = /CSC2<I/2> dz = cot(z/2) + C.
N /W/8 ﬂ dr = /K/S cos?x — sin z dr = /W/S cos2x dx = %sin 2x "
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5. Substitute x = 5sinf. So, v/25 — x? = 5cosf and dx = 5 cos 6 df. Hence,
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6. Substitute x = —2Inw. So, dz = (—2/u) du. Hence,
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where
Alx+1)+Bz—1)=x+2.

Substitution of x = 1 gives A = 3/2. Substitution of z = —1 gives B = —1/2. Hence,
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= z+2hnjz—1-Lilnjz+1]+C.

8. Complete the square,

1 1
————dr = | ————— dr = arct 1)+ C.
/$2+2$+2 T /1+(x+1)2 x = arctan(z + 1) +

9. The integrand is discontinuous at x = 1.
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Hence, since the integrand is even,
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