Chapter 11 Definite Integrals

H2 Mathematics (9758)
Chapter 11 Definite Integrals
Exira Practice Solutions

TMJC 2024

Qn1l | 2009/VJC Prelim/1/10
J.xe2X dx_ixe J e” dx
:Exe2X BEPC
2 4
er
=T(2X_1)+C (shown)
(@)
Required area = j Ze*x—e*x dx+j x——e X |dx
=7239.2 units® (1 dp)
(b) Required Volume

= Tn(aet) @) [ m(e)
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Qn?2

2011/TJC Prelim/1/10

5 (3)(243)

Ve
N

=3(In3-1In2) units?

=[6Inx]

y

x2+y2—4y+3=0

X
x2+y2—4y+3:0:x2+(y—2)2:1
Volume=2.|.;(ny12—ny22)dx where y; =2++1-x? and y, =2—+1-x?

:2@3{(%@)2—(2—@)1@

~ 39.5 units® (3 s.f.)
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Qn3 2013/VVJC Prelim/1/10
(i) N % .
jfcos X dx [xcos x}f— - dx
1—x?
:_(Ej T
4
T 1
W
(ii)
Volume = n_[fy dx—m £ (—]
NG
0 4ﬁ
2 T 7_|:2
a2 2 a2
—n—i unit®
J2
(iil)
Required Equation: y =+/cos™ x——.
1 2
Volume = EJ.()‘/E(\/COSl —%] dx
~0.116 (3s.f)
Qn4 | 2013/TJC Prelim/1/9
(i)

Iezx cos4x dx = %ezx cos 4x —%Iezx (—4sin4x) dx
= %ezx COS4X + ZIezxsin 4x dx
=1e2X COS4X + 2 lezxsin4x - 1_|‘e2X(4cos4x) dx
2 2 2
= %ezx cos4x + e**sindx — 4_"e2X cos4x dx

5_[e2x cos4x dx = lezx (cos4x+2sin4x) +C
2

_[ezx cos 4x dx = %ezx (cos4x+2sin4x) +C
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(i) | Atthe point of intersection,
e¥sin2x=¢e* = e*(sin2x-1) =0
eithere*=0 or sin2x=1
(reject, as e* > 0) or 2x =g

T
X=—
4
(i) y

0,1) y = e*sinx

(0,0) ™ C.0)

2:

Volume of solid generated = nj (" )2 dx — njf(ex sin 2x)2 dx

Ed
4
0

= nJ.OZeZX dx — nJ-OXezX sin’ 2x dx

:n'ﬁezx dx — n'ﬁezx (M] dx
0 0 2

= 1nJ.%(ezX +e”* cos 4X) dx

T {lezx}‘l + {iezx(cos4x+2sin4x)}4
R

0

2
e2 1|+ L] o2 ¢ using (i) answer
10
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Qn5 |2017/MJC Promo/4a
ﬁxS —5x° +4x‘ dx = IlXS —5x% +4x dx—'[sx3 —5x% +4x dx
0 0 1

Qn6 | N2018/RVHS Promo/9
() I(In x)* dx

Letu:(lnx)zj(;—uzz(lnx) v:1:>Ivdx:x
X X

Inx)’ dx = x(Inx)’ - mxdx

Jnx)" dx=x(inx)* - [ 21

=x(In x)2 —Zjlnx dx

Letu=|nx:>d—u:1 v=1:>jvdx=x
dx x

j(ln x)2 dx = x(In x)2 —Zjlnx dx

x(In x)z—Z[xln x—j%x dx}
)

:x(lnx 2_2xInx+2x+C

(i) Volume
=n(4)° (e“)—njle x* dy 1
=16n e4—nI184(1n y)2 dy

e4

=16ne4—n[x(ln X)2 —2X1nX+2XJl
=16ne4—n[(e4~42 —8e4+2€4)—2]
=167E64—7[|:1064—2:|

=6me*+ 27 units®

0,1
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Qn7 | 2018/YJC Promo/11

Ya

3x = xe*
From GC, x =1.03185, y = 3.09554

1.03185 2

Volume = %::(3.09554)2 (1.03186) —nJ. (') ax

0

=6.17
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Qn 8 | N2009/P1/11
(i)
Y4 (0707, 0.429)
v =xe ™"
y=0
©0.0) > X
(-0.707, - 0.429)
(i) f(x)=xe™
f'(x)=e* +xe ¥ (-2x) =¥ —2x%*
e X —2x%™ =0
e (1-2¢*)=0
eX 20 of Xeioxmi—
2 2
(N.A - e >0)
1 2
11 3
Whenx = ——,y=——e Y2/ =
NN %
N )
Whenx=-—,y=——F—
7R =
Coordinates of the turning points are
( 1 1 j ( 1 1 j
—, — |and | ——=,———
V2 \2e V2 2
(iii) n noo_ e
I f(x)dx=J~ xe " dx dx 1
0 U=x’=x=JU=>—=—+
du 2Ju
I \/_e‘“Tdu Whenx=0=u=0
L o When x =n=u=n?
=—I e 'du
2Jo
— 1 -u nz
_E[_e ]0
_ 1 _a-n? 0
—E( e +e )
1 2
==(1-e"
2( )

Area of region between C and the positive x-axis

= lim f(x)dx_—(l 0) = 0.5 units®

n—o0
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) Iz |f(x)|dx:2j2f(x)dx
-2 0

1 2?2
=2x=(1-e
2( )

=1-¢*

(by symmetry)

(v) | Vol of revolution

! 2
:njo(f(x)) dx

1 212
=n| (xe™™ ] dx
J be)
=0.11570n
=0.36349

~0.363 units®

Qn9 | 2016/RVHS/Promo/11

(@) X’
J.ﬁdx’
(x*+9)
[ 9tan’@
(9tan? @ +9)?
_J‘ 9tan” @

3sec’ 0 do

S Tcoc? 03secz 0 do
sec

*tan® O
J sec? o
sin2@ do

déo

.(1—cos 20) do
=—{«9—Sm20}+c
6 2

6 12
2sin@cos @
-———— " +cC

12
ax 1 X

x:3tam9:>%:3seczt9,
do

Xx=3tand

= tanﬁzé
3

3 = sinfd=

1 X X
—————+C
3 2(x*+9)

c x2+9

LR v
3 1272 +9x2+9 3

= C0Ssf=
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(b)()

When a = 3,
VVolume generated

3 X 2
:2><nj ( 5 jdx
0 \X“+9

3
=27 ltan_1§—+
6 3 2(x°+9) 0

(i)

In the actual hourglass, the neck connecting the two glass bulbs constitutes to a
volume which is not accounted for in the theoretical working.

(i)

2
a X
2 dx
XHIO (x2+9j
1, 1
(=gl _2
“GT Y
2
r ( ZX jdx=in—l
0 \x“+9 12 6

Ftan‘lx _X } in—1

6 3 20+9)) 12 6
COVE S S W
6 3 2+9) 12 6
Using GC,

a=4.8600148 ~ 4.86
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Qn 10
(@) Using GC, intersection between (y—2)2 =X+1 and y+2Xx=6 occur when

Xx=30rx= > .

4
Also, (y—2)2 =X+1=y=2++/x+1
5 2 2
Volume generated = njl“l(2+\/x+1) dx+nE(6—2x)2 dx—nfl(Z—\/XJrl) dx
4
—785725-786 (3s.f)

(b) Points of intersection of curves are (-5, 9) and (0, 4).

Volume = nj.(—Z— ﬁ)z dy — nj(—z + ﬁ)z dy —ni{ml_gyz ]Z dy

0 0
=466.52-8.3775-107.66
=350.48
=350 (3s.f)
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