QUESTION

dz
4+ 2%
(ii) Using partial fractions and the result in (i), if appropriate, find

(a) (i) Find the indefinite integral /

3
/(L+ﬁﬂ4+x%d$

(b) Differentiate with respect to = the functions
x

(i) it (ii)exp(z? sinh ).
ANSWER
1
(a) (i) I = da :/de Put u = f) du 1 therefore
1va2 ) an+ 2 dw 2
I_/ 2du 1oL _1<x>+
= 74(1+u2)—2an ute=gtan (o) +e
(ii)
3 Ax+B+Cx+D
(4+a2)(1+22)  4d+22  1+a22

(Az + B)(1 +2?) + (Cz + D)(4 + z?)
(4+22)(1+2?)

ie. 3= (Azr+ B)(1+ 2?) + (Cx + D)(4 + 2?)
Coeflicients of:

z3 A+C=0 (1)
x A+4C=0 (2)
x? B+D=0 (3)
const. B+4D=3 (4)

2)-(1)=3C=0=C=0=>A=0
(4)—(3)=3D=3=D=1=B=-D=-1
3 1 1

Therefi = —
erelore A+22)(1+22) 1422 4+ a2

Hence

/ 3dx _/ 1 dx—/ 1 e
(44 22)(1 +22) 1+ a2 4+ x?

1
= tan 'z — 5 tan~! <%> +c



(b) (i)

d{ x } VIF 221 —a{i(1 + 2?7720}

de | V1+ 22 14 a2
14 a2
(I 4a2?) —2?
(14?3
B 1
C (1+a?)8

(ii)

d : .
d—{em2 sinhz) — g®sinhz £4:2 cosh 1 + 22 sinh 2}
T



