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CEM - 2U Review on Integration, Areas and Volumes

n+l . b n+l
Rules for primitives: j Xdx="—+c or J (ax+b) dx—(ax+ ) +c
n+1 a(n+1)
1. Find the primitive functions, F (x) , of the following:
(@ x  F(x)= ®) 2x  F(x)=
(© 5 (d) 12x°
4 3
* 2
(e) 3 ® x
(@ Vx () x7
N )
® " ) 7
2. Find the primitive functions, F (x), of the following:
(@ x*+6 F(x)= (b) 4x’-2x+5 F(x)=
(¢) x*-6x’ @ (x+3)°
1 1
*(e) 5yx —— “(®
@ SV O ooy
3
x* 2 3 x° 2x?
Answers: (1)(a) 7+c (b) x“+¢ (c) Sx+c (d) 4x” +c (e) Ia+c ® 3 +c

3
5 3

2
@ 2 e () -—-—1—2+c (@) —2+¢ () —%+c ) (2) - +6x+c

3 2x b X 3

3

3 3 4 +3 7 2

(b) i;—c———x2+5x+c © -’-;——%H (d) (17)—+c @, L
1

() ~————+c

8(4x—1)°
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CEM - 2U Review on Integration, Areas and Volumes 2

Rules for definite and indefinite integrals:

The definite integral given by J: f(x)dx = [F (x)]i where a, b are the lower and upper limits

of the integral and F (x) is its primitive function.

(1) Find the following “indefinite integrals”:

@ J ¥ (52 -2) dx

(b) P (5x—4) dx

o/

©) [ 873 ax

(2) Evaluate the following “definite integrals”:

(a) J (2x+3)dx

) J (4x-2)dx

564 2x* (5x~4)4
A s (1)a) =——""t¢ (b) “—~ ¢
Answers: (1)(a) A 3 T (b) 0

(2)(a) 12 (b) 14

o 26-39°
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CEM - 2U Review on Integration, Areas and Volumes

) (©) J (»'-»)dy

@ J (4-+2x) dr

(e) J (37 +1)dt

€3] j:x('}»—x) dx

Answers: (2)(c) —% (d) 24 () 4 ()45
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CEM - 2U Review on Integration, Areas and Volumes 4

Rules for finding area under the curve:

Ay

The area enclosed by the x—axis, the
ordinates x =a, x = b and the curve is

given by :

lA(x) - [° f9 dx = F(p)~Fla)

where F(x) is a primitive function of f{x).

The area enclosed by the y-axis, the lines
y=cand y =d and the curve is given by :

°d
~;[Ao»> = |, Jo)d = R -F©) ]

Casel:

If the question clearly says to find the A
area then you must : ' ' 1Y

() first draw a clear diagram and

(b) then find the area enclosed as
in this case to be :

A)+B()

| = 17 e | 0|
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CEM - 2U Review on Integration, Areas and Volumes 5

Case2 : i
If the question only says find the integral

then there is no need to draw a diagram,
and the answer is

J:ﬂx) dx = A(x)-B(x)

The area enclosed by the two curves given by
y=fx)andy=g() is

| b
@)= f09-5t &

= [F(3) - G(B)] - [F(a) - G(a)]

Exercises: For all questions concerning areas, do remember to draw a sketch.

6
(1) Find the area represented by A = j Vx+3 dx
1

Answers: (1) 12—;
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CEM - 2U Review on Integration, Areas and Volumes 6

(2) (a) Find the x-intercepts of y = 4x ~ x” and sketch the curve.

(b) Find the area between the curve y = 4x— x” and the x-axis between the values
x=0andx=6.

Answers: (2)(a) Graph (b) lO%
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CEM - 2U Review on Integration, Areas and Volumes

(3) (a) Find the points of intersection of the curves: y=x’>—2x and y=6-x.

(b) Use this information to find the area enclosed by the two curves.

Answers: (3)(a) (-2,8).(3,3) Graphs (b) 20—2—
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CEM - 2U Review on Integration, Areas and Volumes 8

Rules for finding volumes:
The volume of a solid rotated around the:

() x-axis is givenby = Jj ydx=n J:[ f (x):|2 dx
(1) y-axis is givenby 7 ijzdy =7 f[ f( y)]2 dy

Exercises:
(1) Find the volume of revolution of the line y =3x, when rotated around the x-axis between

the values of x =0 and x =5.

(2) Find the volume generated when the curve y =+/16—x’ is rotated around the x-axis
between the values of x =0 and x = 2.

Answers: (1) 3757 units® (2) iiﬁ units’ .
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CEM - 2U Review on Integration, Areas and Volumes 9

(3) Find the volume generated when the curve y = x> —1 is rotated about the y-axis
between the points(1,0) and (2,3).

(4) The region enclosed between the curve y =+16—x> and the x axis between x =
—2 and x =2 is rotated through four right angles about the x axis. Show that the
1767

volume of the solid generated is

Answers: (3) 157” units’
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CEM - 2U Review on Integration, Areas and Volumes 10

Rules for approximating areas using:

(D) Trapezoidalrule: 4~ g[yo +y, +2(0 + +...+yn_1):|

(II) Simpson’srule: A= Z;»[yo + Y, ¥4+ Vs F et Yo ) F 20, F Yy F ot 1y, ):|

Exercises:
(1) (a) Use Trapezoidal rule with three function values to approximate the area under the

curve y =x* +x between the values of x =0 and x = 2.

2
(b) Find the exact area given by J (x* +x)dx and find the percentage error (to the nearest
0

percent) in part (a) of this question.

Answers: (1)(a) 5 units® (b) 4% units*; 2% error
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CEM -2U Review on Integration, Areas and Volumes 11

(2) (a) Use Trapezoidal rule with four equal strips (subintervals) to approximate the area

1
under the curve y = between x =0 and x =1.(Ans to 2 d.p.)
Ji+x?

(b) Apply Simpson’s rule to part (a) and estimate the percentage error between the two methods.

r4
(3) Use Simpson’s rule with seven function values to approximate | f(x)dx

J1

1.0 1.5 2.0 2.5 3.0 3.5 4.0

f(x) 0 0.4 0.7 0.9 1.1 1.25 1.4

Answers: (2)(a) 0.79 units” (b) 0.83 units*;5% error (3) 21—85— units’
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