Intro to Integration Assignment 2020

Please record all questions and answers neatly on separate sheet

Evaluate the following integrals.

(1) / (%EI + sec r tan .r) dr (11) [([:r:" —e)? + 1) dx
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o 3u
(v) / 2 dzx (vi) [ (ﬁ,iu[?r] + \:?) dx
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2.

Evaluate the following indefinite integrals.

(i) /;(2—;]%1; (i) /1_—"'%&1
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(1ii) / (4:2 + csc (2 + )) dr (iv) [ vV 2z dz
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(v) / ( J;{ ) dx (vi) /.I:E.‘UE-;I:?TI} — sin(x — 5)) dx

3. BONUS: only if you have time.

A function f(x) has second derivative f"(z) = 2 + 1. If f(0) =2 and f(1) = 0, find
flx).




ANSWERS:

FEvaluate the following integrals:

. 2 2
(i) [(EE‘ +soc:rtan:r) dr=§ei+socr+f_7

) ' 1 2e .
(ii) /.I[[I4—E}2+1) dr = /[:r*’—ﬁe;r4+62+1}d;r=ﬁrﬂ—;;r“+€2r+;r+0
: . 5
) . 1
(iii) /.{ES_'“' — 2cost)dt = —EES_'“ —2sint +C
2 6
(iv) f %Zi\/ﬁ du = / (%u + ]3—_1'&‘1*'2) = éuz + %u'f@ +C
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(v) ./.2+5Idr=gln|2+ux|+c

(vi) [ (sin{ﬁx} + 3’?) = / (sin[ﬁ-r} + 1‘3;3} = —% cos(2x) + %1*553 +C




2.

Fvaluate the following indefinite integrals.
(i) /;1:{2—;1:}2 dr = /x{4—43:+3:2}d3: = /{4£—43:2+3:3}d3: = sz—gxa—l—flr"—}

y
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(i) [‘”—de:/x 3}[I+2]d;r:/(I—S}df:lf—Bx—l—C
. r+2 . r+2 . 2

(ii)

/.(-'-162:_14—'05(‘2 (g—l—?r)) dr = 4(%-921_' — 2cot (g—i-?r)) +C

= 21 _9cot (% + ﬂ) +C
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(iv) / V2x do = [(2:}“’5 = /zlfﬁx'f’a = /5 (é) 5+ C = %xﬁs& L
(v)
(1-1)2+4x) /{2+x—§—
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(vi) [{mﬁ(frx] —sin(z — 5)) dxr = %sin;r- +cos(x —5)+C




3.

A function f(x) has second derivative f"(x) = 2* + 1. If f(0) =2 and f(1) =0, find
fl(z).

We have that f'(z) = [ f"(z)dr = [(z* + 1)dz = 32° + = + C, and so f(z) =
[ f(z)dz = [(32° + 2+ C)der = 5z* + 1z + Cz + D, for some constants C' and D.
Now, f(0) = 2 implies that D = 2, and so f(x) = |_12I4 + %r + Cxr+2. Since f(1) =0,

we obtain the equation le + —; +C+2=0,0r C+ % = 0. Hence C = —%, and so
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