INTEGRATION

Section A

This section is designed to provide examples which develop routine skills necessary
for completion of this section.

R1 | can evaluate the definite integral of a polynomial functions with
integer limits.

1. Find
(@) fol(x2 —3x +4) dx (b) f01(4x2 + 3x) dx (c) fol(x3 + 2x?% —
1) dx

d) [[ex-Dxx+dx () [ 2x*Qx+Ddx () [ x>+
3x) dx

2. Find

(@) f_11(5x3 — 2x) dx (b) f_11(3x2 —4x+2) dx (c) f_11(3x +2)(x —
2) dx

d) [[Gx*+8x-5dx () [ ,(x—3)? dx ) 2 —2x+
7) dx

@  [xx-2@-3dx (h) [Lx+D@-2Ddx () [ x-Dx-
2) dx

R2 I can evaluate the definite integral of a function with limits in radians,
surds or fractions.

1. Evaluate

(@) f: cos2x dx (b) fon/z cos2x dx (c) fonsian dx
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(d)

/4 .
Jo " sin2x dx

(e)

(b)
(d)

(b)
(e)

f0"/3 cos3x dx ()

) 011'/4 sin4t + cos4t dt

f://z sin (Zt — g) dt

f_liz(sz —4x) dx (c)

[P 2x +4) dx (f)

21 1
[ cos=x dx
0 2

77 (9x% + 8) dx

[P0 -

| can apply a standard integral of the form f(x) = (px + @)™ with n = —1.

2.  Evaluate

@) [, (sint+cost) dt

(© Jcos(2t+ %) at

3.  Evaluate

@ [0 +12x2 +7) dx
) [7,,0x% +2x - 1) dx
2x) dx

R3

1. Find

@  [(x+2)° dx

(d) f(2x —1)° dx

@  [3(4x+1)7% dx

G)  Jer-17 dx

(M)  [@x-2): dx

(b)
(e)
(h)
(k)

(n)

[(2x +4)3 dx (c)
[6(5—405 dx  (f)
[2(5x=9)™° dx (i)

[(2x = 1)5 dx ()

[(3x +4)5 dx (0)
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[(5x +7)* dx
(10 —x)71° dx
[(B3=7x)"* dx

[(2x = 1)7 dx

[(7 +3%)7 dx



2. Find
1 dx 3
@ G ® oo © S &
2dx 3dx 1
(d) I (x-2)3 () J (4x+2)* y f(5x-z)% ax
3. Find

(@) [Vax +2 dx
(d) [V2x -3 dx

(b) f6V3x+1 dx
() [V6x—2 dx

(c) [V9—5x dx
(f) [V2x +4 dx

1 dx . 2dx
(2) J‘m dx (h) f\/m (i) f\/ﬁ
R4 | can integrate sin®x and cos?x by first making a substitution.
1. Find
(@) [sin®x dx (b) [ cos?x dx (c) [2sin®x dx

(d) [2cos?x dx
Section B

This section is designed to provide examples which develop Course Assessment
level skills

NR1 | can evaluate one of the limits of a definite integral given the value of
the definite integral.

1. Find a, whena > 0

64

(a) foa(Zx +2)dx =8 (b) foaxz dx = &
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2. Given that, foa 3x'/2 dx = 16, calculate the value of a.

3. Find a for 0 < t < 2m given:

(@) foa cost dt =1 (b) foa sint dt = 2

4., Given that foa 5sin3x dx = %, 0 < a < m, calculate the value of a.

5. Determine p, given that flpxl/z dx = 42

1. Given that [*—2

1,
0 Gasan)? dx = 36 find k.

NR5 | have experience of cross topic exam standard questions.
Integration and the addition formula

1. a) Write down a formula for sin2x, and use it to solve the equation

sin2x = sinx for0 < x < g

b) Find the shaded area enclosed by the curves y = sin2x and y = sinx.

y
A

y = sin2x

y = sinx

Integration and quadratic graphs
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2. The parabola shown crosses Yi
the x-axis at (0,0) and (4,0),
and has a maximum at (2,4).

The shaded area is bound by
the parabola, the x-axis and
the linesx =2 and x = k.

(@) Find the equation of the
parabola.

(b) Hence show that the
shaded area, 4, is given
by

A=—2k®+2K2 -

Integration and the wave function

3. (@) The expression 3sinx — 5cosx can be written in the form R sin(x + a)
where R > 0and 0 < a < 2.

Calculate the values of R and a.

(b) Hence find the value of t, where 0 <t < 2, for which

fot(3sinx— 5cosx)dx =3

Integration and Differentiation

4, (@) Find the equation of the tangent to the parabola y = 5 — x? at P(2,1)

(b) Calculate the area of the shaded region bounded by the tangent, the
parabola and the y axis.
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A

P(2,1)
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Integration and polynomials
5. (@) (i) Show that (x — 4) is a factor of x3 — 5x% + 2x + 8.
(ii) Factorise x3 — 5x2 + 2x + 8 fully.

(iii) Solve x® —5x2 +2x + 8 = 0.

(b) The diagram shows the curve with equation y = x3 — 5x? + 2x + 8

vA L

y=x'=5x*+2x+8

P/ O Q\/ R x

The curve crosses the x-axis at P, Q and R.

Determine the shade area.
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