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STEP 2007, Paper 2, Q3 - Solution (2 pages; 23/5/18)

x = atanf = dx = asec?6 df

and hence | — = [ 6 = %fd@

a?+a?tan? 9

=2+c——arctan( )+C

(i)(a) I = [arctan(sinx)]
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(b) t = tan (g) = dt = %SBCZ (g) dx = %(t2 + 1) dx

Also tanx = 122 , and the hypotenuse of the right-angled triangle

with other sides of 2t & 1 — t? is \/4t2 + (1 —t2)2 = 1 + t?

1-t? : 2t
so that cosx = — & sinx = —
1+t 1+t
1—¢2 1 2 (1-t2)(1+t2)
Then [ == 2
0 1+6t2+t* 270 (1+t2)2+4t2
A
Za-t2)/(1+t?) = cosx 1 .
2 2 S
f ———dx CTros 1, as required
1+] 2]
(1+£2)°

(ii) If we make the same substitution as in (i)(b), then we obtain

fl 1—t2 _ 12 a-tH(a+t?)

0 1+14t2+t* 270 (1+t2)2+12t2

_1,2@a- tz)/(1+t2)d 1> cosx

~ 270 1432 1 270 1+3sin2x
(1+2)*

sinx

T
1| 1
)T dx == <T> arctan | —¢
JHsin®x (\/_g) 1
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