Intergration LCH Questions December 21, 2012

Leaving Cert Honours Maths

Integration

Practice Leaving Cert. Honours

Past Paper Questions on Integration

LEessoN No. 1: SIMPLE ALGEBRAIC INTEGRATION
2006

8 (a) Find (i) J.\/;dx
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2005

8 (a) Find (i) J.(2+x3)dx

n+l

+C

wg X
Ix dx_n+l

2004

8 (a) Find (i) J.dex
X

n+l
Ix”dx=x—+C
n+l
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2003

8 (a) Find (i) .[(;H +2)dx

n+l

.
J-x dx_n+1

+C

2002

8 (a) Find J‘(x’ +x +2) dx.
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2001

8 (a) Find (i) J. L
X

n+l

Ix”dx - +C
n+l
LESSON NO. 2: ALGEBRAIC INTEGRATION BY SUBSTITUTION
2006
2
8 (b) Evaluate (1) J. x(1+x%) dx
1
n+l
Ix”dx - +C

n+l
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2005
4
8 (b) Evaluate (i)j 2R
1 X"+ x+1
xn+1
jx”dx= +C
n+l
1
[—dx=1n|x|+C
X
2003
1
8 (b) (i) Evaluatej. S
o vVI+x
n+l
J-x”dx= al +C
n+l1

J.ldx =1n‘x‘+C
X
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2002
7 2x—4

8 (b) Evaluate (1 -
®) ().L x°—4x+29

n+l

Ix”dx - +C
n+l
1
[—dx=Mn|x+C
X
2001
4
) 4)
8 (b) Evaluate (ii) j B ) I
o Vx> +8x+1
xn+1
jx”dx = +C
n+1

jlau==hqu+cr
X

dx.
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LEssoN No. 3: EXPONENTIAL INTEGRATION

2006

S@JFnM(ﬁ)Ieﬂuﬁ_

Iexdx:ex+C

2005

SQN%MMIﬁﬁ

Iexdx=ex+C
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2003
8 (a) Find (ii) J. e’ dx.

Iexdx=ex+C

LEessoN No. 4: TRIGONOMETRIC INTEGRATION 1

2004

8 (a) Find (i1) Icos 6x dx

Isinxdx= —cosx+C

jcosxdx=sinx+C
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2001

8 (a) Find (ii) I sin 5x dx.

Isinxdx= —cosx+C

jcosxdxzsinerC

2003

8 (¢) (1) Show that J. sin 2x dx =sin3asina.

a

Isinxdx: —cosx+C

jcosxdx=sinx+C

Sums — ProbucTs

sin A +sin B = 2sin(4:2) cos(452)
sin 4—sin B = 2 cos(4:£)sin(452)

cos A+ cos B = 2cos(£:2) cos(452)

cos A—cos B = -2sin(*$2)sin(4%)
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2006

8 (b) Evaluate (i) j " sin 56 cos 30 d0.
0

Sums — ProbucTts

sin 4+ sin B = 2sin(££) cos(452)
sin 4 —sin B = 2cos(4:E)sin(452)
cos 4+ cos B = 2cos(4£) cos(452)

cos A —cos B = —2sin(42)sin(4%)

Isinxdx: —cosx+C

IcosxdxzsinerC

LEssoN No. 5: TRiGONOMETRIC INTEGRATION 11
2005

8 (b) Evaluate (i) I *in 20 4o
0

sin® 4 =1(1-cos24)
cos’ A=1(1+cos24)

Isinxdx= —cosx+C

jcosxdx=sinx+C

10



Intergration LCH Questions

EvEN AND OpD POWER

Isinxdx: —cosx+C

jcosxdxzsinerC

TWO ODD POWERS

jsinxdx= —cosx+C

jcosxdx=sinx+C

December 21, 2012
2003

8 (b) (ii) By letting u = sin x, evaluate I cos xsin® x dkx.
0

2004

8 (b) Evaluate (ii) j * sin xcos® xdx
0

11
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J' dx 1 _1[
— = —_tan
(@ +(x) a

J‘(a)Z coxby 2

X

a

Jre

LEssoN No. 6: SPECIALS

2001

8 (b) Evaluate (1) I

2002

8 (b) Evaluate (ii) I

0x+9

dx

—dx
» X*—4x+29

December 21, 2012

12
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2005
z 1

8 i) Evaluat I —T— ax.
(C)(l) valuate lm

J‘ dx . _1():1er
—_— =gin +c
V(@) —(x+b) @
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2006 LEssoN No. 7: ArPLICATIONS OF INTEGRATION I: AREA
The diagram shows the graphs of the curves y = f(x) and y = g(x), where

8 (C) f(x)=12-3x" and g(x)=9x". 4y o

(i) Calculate the area of the region
enclosed by the curve y = f(x)
and the x-axis.

(i1) Show that the region enclosed by
the curves y = f(x) and x,
y = g(x) has half that area. /

y=/x)

The graph of the function f(x)=ax’ +bx+c from
x=—h to x=h is shown in the diagram.

(i) Show that the area of the shaded region is

8 (c) £[2ah’ +6c].

2004

(ii) Given that f(-h)=y,, f(0)=y, and i i
f(h)=y,, express the area of the shaded " i

region in terms of y,, y,, y; and k.
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2002 Let j'(x):x3—3x2+5. y=f(x)
L is the tangent to the curve y = f(x) atits

L
local maximum point.
8 (C) Find the area enclosed between L and the curve.

b
A= .[ Y dx
a
2001 a is a real number such that 0 < g < 8. y ¥ =x(8-x)
The line y = ax intersects the curve y = x(8-x)
8 (C) atx=0andatx=p. y=ax
(i) Show that p=8—a. i
(ii) Show that the area between the curve
3 i
and the line is % square units. 0 P
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LEssoN No. 8: AppLiCATIONS OF INTEGRATION II: VoLuME

2005

8 (c) (i1) Use integration methods to derive a formula for the volume of a cone.

Revolution around the x-axis

V=ﬂﬁfﬂ

2003

8 (c) (ii) Use integration methods to show that the volume of a sphere with radius r is £ 77",

Revolution around the x-axis

V=ﬂﬁfﬂ

16
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