MATHEMATICS: TERM 2 QUESTIONS 10
FURTHER INTEGRATION

1. Evaluate the following integrals:
(i) /OOO e sinx dx
(ii) /OOO e " cos2xdx
(iii) /0 i cos®  dx

/2
(iv) / sin” x dx

—7/2

1
(v) / e dx
0

2. If .
I, = / x" cosx dx,
0
show that
I, = —nr" ' —n(n—1)I,_,.
Hence evaluate -
/ 2t cosx du.
0
3. If
w/2
I, = / rsin” x dx,
0
show that . )
[n - 72 (n — )[an
n
Hence evaluate -
/ xsin® x dx.
0

4. Find the lengths of the curves given over the intervals indicated:

(i) ¥* = 2%, between r =y =0 and x =y = 1.
(ii) y = Insecz, between x = 0 and = = 7/6.

1/2

5. Find the area of the surface obtained when the curve y = 2x'/° between z = y = 0 and

x =y = 4 is rotated around the z-axis.

Copies of all handouts can be found at http://www.staff.city.ac.uk/o.s.kerr/ActSciMaths/



Solutions

1. (i) 1/10
(i) 1/5
(iii) 57/16

)

(iv) 0 Note: any integral of the form [ f(z)dz, where f(z) is an odd function will be 0.

) 15 109e¢2
V —_
8 8
2. 1 / "coswdr = [2" sinz]; / na™ 'sinx dx
0
=0+ [ ! cos a:} —/ n(n —1)z" *cosxdr = —na""' —n(n — 1)1, ».
0

Iy = —4n® — 121, = —47% — 12(—271 — 21y) = —47° + 247w as Iy = 0.

w/2 w/2 /2
3. I, = / rsin" xdr = / z(1—cos’x)sin" ?wdr = I, o — / (z cosz)(cos xsin" 2 x) dx
0 0 0

con—1 n/ /2 on—1
=1, o— l(wcosx)sm x} +/ (cosx—xsinx)sm T da
n—1 0 0 n—1
/2 in™— ! 1
= n_2—0+/ cosacSln Idx—iln
0 /n—l n—1
. /2
sin” 1 1 1 1 (n—1)
=1, o—0+|———— — I, =1, — I,. H I, = — I,
? +ln(n—1)]0 n—1 nin—1) n—1 enee nQ+ ?
1 4 1 4/1 2
If=—+-Ii=—+-|=-+=[]. But [; =1 I = 149/225
5 25+53 25+5<9+31> ut Iy , SO Iy /
8 (/13\%? 13113 — 8
43 = () SR A )
27 4 27
In3

1/2 1/2
dy 2 1 \? x4 1\/?
5 (H(dx)) (e ()Y = ()

4 1\ /2 4
Area = 27r/ 211/ (H) dr = 27T/ 2 (x+1)"? da
0 T 0

— 4rr [z (Hl)‘”’/ﬂ4 - 8; (5v5-1).
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