2016 STEP 1 Q2

Let y = (ax? + bx + c) In(x + V1 + x2) + (dx + e)V1 + x2

dy 2 1+\/r dx?+ex
= —== (ax +b)In(x + V1 +x2) + (ax? + bx + ¢) | —=E |+ dV1 + %2 +

)
x+V1+x2 V1+x2

ay _ > (a+d)x?+(b+e)x+c >
:dx—(Zax+b)ln(x+\/1+x)+ — +dV1 + x

Part (i)

Considerwhena =0, b=1, ¢c=0, d=0, e=-—1

y=xIn(x+V1+x2)—vV1+xZ and %zln(x+\/1+x2)

Hence [In(x + V1 +x%)dx = xIn(x + V1 +x2) —V1+xZ +k
Part (ii)

Considerwhena =0, b =0, c=%, d=%, e=0

y=%(ln(x+m)+xm) and 2 =Vitx?

dx

Hencefmdx=%(ln(x+\/1+x2)+x\/1+x2)+k
Part (iii)

Considerwhena=%, b=0, c=
y=%(x2+1)1n(x+m) and %=xln(x+m)+§m
= f(xln(x+m)+%m)dx=§(x2+1)1n(x+m)

= fxln(x+m)dx=§(x2+1)ln(x+m)—%fmdx

= fxln(x+\/1+x2)dx=i(2x2+1)ln(x+v1+x2)—%xv1+x2+k



