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. (i) Consider lim [ 2~%2dz = lim [—2:6—1/2} = lim [2(3)—5 —oATE| =2(3)7 k.
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(ii) Substsituting t = x — 1, integral = / t72/3dt so consider
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lim [ 472 = tim [ 367% ] = lim (3 - 3517 ) = 3.
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(iii) Consider lim [ Inzdr = lim[zlnz — z]! = lim(In1 —1—¢elne+¢) = —1.
e—0 J. e—0 e—0
A
(iv) Consider )\lim Inxdr = )\lim [zlnz — 2]} = )\lim {AM(InA—1)—Inl—1},
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which does not exist finitely, so the integral diverges.
A
(v) Consider lim tanzdr = lim [~In|cosz|]y = lim {—In|cosA| + In1},
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which does not exist finitely, so the integral diverges.

. (i) 0, since sinha?® is an odd function.
(i) 2(1—e19).
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- Length = fol {(dz)? + (dy)2}1/2 = fol {1 + (%>2} dx = fol {1 + sinh® 96}1/2 dx

= fol coshxzdr = sinhl.

The integrand is even, so integral = 2 f03 e % dx .
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d—i=§—% so length :f13{1+ﬁ—2—%+ﬁ} dr = ff% {x4+2x2+1}1/2dx
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= ff% {z2 +1} dz = [ﬁ—Z-l—%lna:L = 2+ 1In3
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Length of the cable = fOQL{l—i—(y’)z} dx y = QL_IQJx — % = % (%_1)_
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Substitute sinh u = 2 (%) (£

Hence length
— 1) so coshudu = (QL—QI) dx , giving length

L? wo 2H

= 5H / cosh? wdu, where sinhwug = T
o

L 2 1 o
- 1 + cosh 2 - ~ sinh 2

1 /_uo( + cosh 2u) du 5 {u-l-Qsm u]_uo

22 [ oi2H 28 (A 1/2
= — (<s - - -

o |7 L L L2

L* . 2H 2 2\1/2



Putting ¢ =2H/L, length
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= Zsinh e + LA+)Y2 = Z (e-S ) + L(1+5 +...
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. Length :/ds - /{(dx)2+(dy)2}1/2 = /077{(2—25,)24r (%)2}1/2 df
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:/ {(1+cosc9)2+(—sin9)2} o = / 21/2(1+cos.9)1/2 do
0 0

= /0W2C08(0/2>d9 = 4[sin(0/2)]5 = 4.



