Differential Equations — 2021 A2
1. June/2021/Paper_9709/31/No.10

The variables x and 7 satisly the differential equation 3—': =x?(1+2x), and x = 1 whenz = 0.

Using partial fractions, solve the differential equation, obtaining an expression for 7 in terms of x.
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2. June/2021/Paper_9709/32/No.7

A curve is such that the gradient at a general point with coordinates (x, v) is proportional to \/y—l
X+

The curve passes through the points with coordinates (0, 1) and (3, e).

By setting up and solving a differential equation, find the equation of the curve, expressing y in terms
of x. 17]
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For the curve shown in the diagram, the normal to the curve at th w1th coordinates (x, v)
meets the x-axis at N. The point M is the foot of the perpendlcularé the x-axis.

The curve is such that for all values of x in the interval 0 < x e area of triangle PMN is equal
to tanx. o
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(ii) Hence show that x an the differential equation é\zay = tanwx. [2]
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(b) Given that vy = 1 when x = 0, solve this differential equation to find the equation of the curve,
expressing y in terms of x. [6]



