Integration |

Reversing the process of differentiation

Answers to additional problems
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We first rewrite the equation in index form, S = C, f T'dT
Equation (19.5) gives us the integral of this polynomial, so

S=CplnT+c

where c is the constant of integration.

We imply a derivative when we talk about a ‘gradient’. Stated otherwise, we start with an

expression of the form d—y= x5,
The original function must therefore have been 4 x*+ c.

We again write the expression as an integration problem, AH = _[ C,dr
Substituting for C, yields, AH = IaTs dr

We integrate, AH=YaT*+c

where c is a constant of integration.

We start by rewriting the first term in index form as, 1.5/x* = 1.5 x*. We then recast the

question into an integration problem, saying

y= '|.1.5x‘4 +5sin 3x dx

We can now integrate using eqns (19.1) and (19.3),

1.5x7° 5
so y= 3 —gc053x+x

which we rewrite more tidily as y = —21—3 - gcos 3x+c
X

We first rewrite in index form, U=-Ar?®
We write as an integration problem, integral=-A I rédr

-5
. r
so integral =—A x ( < j+c
where c is a constant of integration. The minus signs cancel. Then, with slight tidying,
. A
integral= ——+c
5r

We write the integral as, y= j x®+x* -1 dx

. xt X . . .
then integrate as, y= e +—3 —x+c  wherecisa constant of integration.
2t 2
Inserting known data, 20 = T +3— —2+c
8
50 20=4+ -2+
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19.7
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we calculate, c= %6
4 3
to obtain, y=x—+x— —x+4—6
4 3 3

The term nRT is a constant so we write it outside the integration sign. We then write the
appropriate integration symbolism, and say,

IldG = nRTIldp
p

Integration with eqn. (19.5) gives,

G=nRTInp + ¢ where cisa constant of integration.

¢ The 1 on the left-hand side during the integration is a mathematical dodge that
allows us to integrate, see p. 400.

We rewrite the concentration term in index form,

JTAT? diA] =—K[ de

then integrate, —[A]l'=—kt+c
where c is a constant of integration.

Multiplying throughout by -1 and tidying yields, 1/[A]l =kt-c
Remember that 1/[AIP=[A]®

Integrating yields, -1V [Al?P=-kt+c

where cis a . Tidying and multiplying throughout by -1 yields, 2[1T]2 =kt -

1. The gradient, d—y = l+exp (2x).
dx x

We obtain the equation of the line by integration. 1

We first write the equation as an integration problem, y = I—+exp(2x) dx
. x

then integrate term by term,

y=Inx+Y2exp (2x) +¢

where c is a constant of integration.
2.  We then insert the known data,

202=In3 + Y2exp(2 X 3) +¢
SO 202 =1.10 + (Y2 X 403.4) + ¢
and =-0.8

The full equationis, y=Inx+ Y2exp (2x)-0.8
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