IB Math HL1
IB Questions (Differential Equations) 



Name:  ___________
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Solve the differential equation x‘%f ' =1, given that y=0 when x=2.

Give your answer in the form y = f(x).
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A particle moves such that its velocity vms™ is related to its displacement s m, by the
equation v(s) = arctan(sins). 0 < s < 1. The particle’s acceleration is ams™

(a) Find the particle’s acceleration in terms of s.

(b)  Using an appropriate sketch graph, find the particle’s displacement when its
acceleration is 0.25ms™
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The acceleration of a body is given in terms of the displacement s metres as
-
T+l

()  Give a formula for the velocity as a function of the displacement given that
when s =1 metre, v=2ms™. [7 marks]

() Hence find the velocity when the body has travelled 5 metres. [2 marks]
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Richard, a marine soldier, steps out of a stationary helicopter, 1000m above the ground,
attime t=0. Let his height, in metres, above the ground be given by s(r). For the first
10 seconds his velocity, v(f)ms™, is given by v(r) = -10r.
(@) () Find his acceleration a(f) for < 10

(i)~ Calculate v(10).

(i) Show that s (10) = 500.

At £= 10 his parachute opens and his acceleration a (?) is subsequently given by
a()=-10-5v,t>10.
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You are told that Richard's acceleration, a(f) =10 —Sv, is always positive, for 1> 10
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(d)  Hence find an expression for the velocity, v, for 1> 10
(e)  Find an expression for his height, s, above the ground for #= 10.

() Find the value of r when Richard lands on the ground.
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