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The general rule is that the number of initial values needed for an initial-value problem is equal to the order of the differential equation. Figure \(\PageIndex{2}\): A family of solutions to the differential equation \(y'+2y=3e"t\). The family of solutions to the differential equation in Example \(\PageIndex{4}\) is given by \(y=2e”~{—-2t}+Ce"t.\) This
family of solutions is shown in Figure \(\PageIndex{2}\), with the particular solution \(y=2e" {—2t}+e"t\) labeled. What function has a derivative that is equal to \(3x”2\)? What if the last term is a different constant? Dividing both sides of the equation by \(m\) gives the equation \[ v'(t)=—g.\] Notice that this differential equation remains the same



regardless of the mass of the object. The first part was the differential equation \(y'+2y=3e”"x\), and the second part was the initial value \(y(0)=3.\) These two equations together formed the initial-value problem. To show that \(y\) satisfies the differential equation, we start by calculating \(y"\). The differential equation has a family of solutions, and the
initial condition determines the value of \(C\). Figure \(\PageIndex{3}\): For a baseball falling in air, the only force acting on it is gravity (neglecting air resistance). Notice that there are two integration constants: \(C_1\) and \(C 2\). This gives \[\int v'(t)\,dt=/—9.8\,dt onumber \] \(v(t)=—9.8t+C.\) The next step is to solve for \(C\). Find the velocity \
(v(t)\) of the basevall at time \(t\). Go to this website to explore more on this topic. An initial-value problem will consists of two parts: the differential equation and the initial condition. (Note: in this graph we used even integer values for C ranging between \(—4\) and \(4\). Furthermore, the left-hand side of the equation is the derivative of \(y\). The
differential equation \(y'"'—3y'+2y=4e"x\) is second order, so we need two initial values. We are able to integrate both sides because the y term appears by itself. Because we are solving for velocity, it makes sense in the context of the problem to assume that we know the initial velocity, or the velocity at time \(t=0.\) This is denoted by \(v(0)=v_0.\)
Example \(\PageIndex{6}\): Velocity of a Moving Baseball A baseball is thrown upward from a height of \(3\) meters above Earth’s surface with an initial velocity of \(10\) m/s, and the only force acting on it is gravity. In this section we study what differential equations are, how to verify their solutions, some methods that are used for solving them, and
some examples of common and useful equations. If \(v(t)>0\), the ball is rising, and if \(v(t)
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