Solutions for Test-Exam.

1.

. The triangle is r1ght—angled with base x and height e
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. The equation of the tangent: y — arctan(1®) = D(arctan(z?)),—; (z — 1) =
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dr + / dr = 2In(z+ 1D} + 3 In(z+3)]? = 3In3 — In2.
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b) Set: u(x) =23+ 1= du=32*dr, u(0) =1, u(2) =9. Inserted:
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c) Set: wu(z) = sinx = du = cosxzdz, u(0) = 0, u(

/75 sz, /1 1 p tan ]! T
———dr = u = arctanul; = —
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7) = 1. Inserted:
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d) /x(lnx)2 dx = §x2(lnx)2 - /§x2—2 Inxdr =
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§x2(lnx)2 — /xlnx de = §x2(lnx)2 — §x21n:c + /51'2;(137 =
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22" The area is thus

flx) = Qxe_% Taking the derivative of f:

D(f(z)) = 3 (672" 4 p(—4x)e 2") = Lo —2% (] —|— 2x)(1 — 2x). From this expression

we see that f is increasing in the interval 0 < z < 1 5 and decreasing when = > % This
means that the largest value is obtained when =z = %:
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5. Zeroes: f(r) = 0 & 22— =0 z=0Vz=1.

Local extrema:

2c—1)(xz—2) — (a*—x) 2> —4dx+2 (x—(2+\/§))(x—(2—\/§))'

D(f(x)) = (z — 2)2 (-2 (x —2)?

Local maximum for x = 2 — \/5, local minimum for z = 2 + /2 :
Jmae = f(2—\/§) = 3_\/57 fmin = f(2+\/§> = 3+\/§.

Asymptotes: Vertical asymptote x = 2 since f(z) — oo when z — 2.

Polynomial division gives: f(z) = z+ 1+ 5 This means that the function has
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the (oblique)asymptote y = x + 1 since lim = 0.
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. The body has a cross-section area given by :

Alz) = 7 (y(x)? = 7 (¥ 2)? = me .

This gives the volume :
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