INTEGRATION
Integration is the reverse of differentiation.

Since integration is the reverse process of differentiation, the standard
integrals listed in table 1 may be deduced and readily checked by
differentiation.

Table 1. Standard integrals

n+1

(i) f ax"dx= antl +cexcept wheren=-1

(ii) fcosaxdx:%sinaxw
(iii) fsinaxdx:%lcoswﬁc
(iv) fseczaxdx:&%tanax+cz,

(v) | cosec?ax dx="Lcotax+c

a
. ax _1 ax
(w)fe dx_Ee +C
| .
(vii) f—dx:(,x+c
X
QUESTIONS
1. Determine (a) [ 5x*dx (b) [2t°dx
Solutions
) _5X2+1 3 _2t3+1
(a)f5x dx= 7+ +C (b)f2t dx_3+1+c
_ 5x°
=3 +C ans.
2t*



2. Determine lal [ %dx b| [ 3vxdx

Solutions
-~ 1 3 l+1
24 _ 1 X
(a) fidx:f?;x’zdx:?’x +C (b) f3\/xdx:f3x2dx: 1 *¢
X2 —2+1 —+1
2
3
2
A—3x‘1+c:3x +C
2
(‘,_—3+c ans.=2x2
X
62\/?+C
3. Determine (a) [ 4cos3xdx (b) [5sin26d6
Solutions
(a) f4cos?>xdx:(4) % sin3x+c (b) f5$in29d9 =
5|——|cos20+c
L%sin3x+c:_7500329+c
4. Determine (a) [ 7sec’4tdt (b) [ 3cosec?2xdx
Solutions
(@) f7secz4tdt:(7)(% tan4dt+c (b)

cot2x+c

[ 3cosec?2 xdx:(B)(_Tl

L%tan4t+c:_7300t2 X+C



5. Determine (a) [ 5e**dx (b) |

Solutions

1
3x =5 = 3x
(a) [ 5e>dx S|e”+e (b)
2 2 —4 2 —1 4
Jl3€4tdt:f§e tdt:§ Te t+C
C%QBX+C=%9_M+C
(‘,—6€4t+c
6. Determine fidx
5x
Solution

eeetlsls

31
=g nx+c ans.

Application of Integration

7. Find y given that Z—i}:Z x—3Athat y=—4whenx=1.
Solution

If‘;—i}:Z x—3,theny:f(2 x—3]dx=x*-3 x+c

whenx=1,y=1-3+c=—4soc=-2
Hence y=x*>-3x-2

8. The gradient of the tangent at a point on a curve is given by x*+x—2.
Find the equation of the curve if it passes through (2,1).
Solution
Gradient Ld—:x2+x—2
dx
X3 2

Then y:f (&x2+x—2)dx:?+%—2x+ci,



whenxz2,y:%+%—4+c:1

1
Hencec==.
3

3 2
Theequationofthecurveisy:%+x?—2 x+%v6y:2x3+3x2—12+2.



