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NOTE: MARKING GUIDELINE =200/2 =100
QUESTION 1

1.1 z:cosz(xzyz)

v v v v

% =2 cos(xzy2 ) {—sin(xzy2 )} 2xy°

1.2 Ly

1.3

a=Ape Ap v
Ox oy
v v

1 1
=~ yAx+—xA
S YAx+xhy

4
1 ¢ 1

=L (#)(0.2)+1(3)(-02)

=0,lunits> v

QUESTION 2

2.1 y:J-leandx:J.xzzlnxdx v

v v
3 3
= 21nxx——J‘gx—dx
3 x 3
v
3
= 2lnxx——J‘gx2dx
3 3
v v

3 3
:21nxx——gx—+C

:sz lnx—%x3 +C
3 9
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23
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MATHEMATICS N6
y= xtan® x
j xtan® xdx
= [x(sec’ x-D)ax ¥
v v v
= x(tanx — x) — J.l(tan X —x)dx
v

v

2
= x(tan x — x) — In(sec x) + % +C

x(x-D+1=x"-x+1 v

T1040(E)(J25)T

Or using

4ac —b*
4a

o

X+—
a

b 2
2o

vy l\/ 1

1 Xy U

=—tan”' +C=-—"F“~tan ——=—%+C
FE s

2 2

2 a4 2x-1

=—tan ———+C

NN
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24 1
J‘ dx
4 X
tan’ —
4

2.5

:J‘cot“fdx v
4
=jcot2£cot2£dx v
4 4

- ‘[cotz %(cos ec’ %— lj dx v

= jcotzzcoseczfdx—jcotzidx v
4 4 4

v v

YR POSCENS VPSS e
3)7 4 4

Aot T hdcotTaxaC VY
370 4

Isins 3xcos’ 3xdx
= J-sins 3xcos® 3xcos3xdx v
= Isins 3x(1—sin” 3x)cos3xdx v

v v
= Jsins 3xcos3xdx — Jsin7 3xcos3xdx

v Y v 7

1(sin®3x) 1{sin®3x
= - +C
3 6 3 8

(Consider the u substitution also)
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Alternative 2.5 (breaking up sin’3x )

jsins 3xcos® 3xdx

= J. sin’ 3xsin3xcos® 3xdx v
= '[(sinz 3x)2 sin3xcos’ 3xdx ¥

= I(l —cos’ Sx)2 sin3xcos’ 3xdx v

u = cos3x

% =-3sin3x

dx

dx =— du
3sin3x

- J.(l —u? )2 sin 3xu’ [— 3sfril3xj
Z—%J.(I—ZMZ +u4)u3du v
Z—%J.(Lﬁ —2u’ +u7)du v

4 6 8
1{“__%%}% Y

4 6
1 {0054 3x cos®3x cos® 3x}
+ + v

3

4 3 8

cos*3x cos®3x cos®3x
== + - +C
12 9 24

[36]
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QUESTION 3
3.1 3x2=3x+7
j . dx
(3x+1)(x —2x+2)

3x2—3x+7 _ A N Bx+C
(3x+1)(x2—2x+2) 3x+1 x*—2x+2

3x? —3x+7 = A(X* —2x+2)+(Bx+C)3x+1) ¥

A Ao

3x° =3x+7=Ax* = 2Ax+2A4+3Bx* +3Cx+ Bx+C v
X A+3B=3 . B=0 Vv
cons tan ts 24+C =17 C=1 Vv

f 3x* —3x+7 P I3 . 1 i v
(3x+1)(x2—2x+2) 3x+1 x*=2x+2

:J. 3 dx + Z;dx v
3x+1 X =2x+2

=J. 3 dx+‘|‘;dx v v

3x+1 (x-1)" +1
=In(3x+1)+tan"' (x—1)+C
v v
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3.2 x> =Tx+15
j el 19 dx
(x —0x" + x) v v
x*—7x+15 x*-7x+15 x*-7x+15 A B C v

(x3—6x2+9x) x(x2—6x+9) x(x—3)2 Cx x—3+(x—3)2

x> =Tx+15=A(x-3) +Bx(x=3)+C
Let x=3 C=1 v

Let x=0 15=94 .-.A:% v
2
Let x=1 9=44-2B+C .‘.B:—g v
2_
e Y N [ e
(x* — 62" +9x) x x-3 (x—3)
B _2
:J.idx+j 3dx+J- ! - dx
x x-3 (x=3)
v v v
5

:—lnx—gln(x—3)—L+C
3 3 x-=3

NOTE: Credit the method of expanding and equating coefficients to find the values
of A, B and C. (12)
[24]
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QUESTION 4
4.1 lnxﬂ+l—cosx=0
dx x

4.2

dy _y _cosx

X
dx xInx Inx

1
.[xlnxdx — eln(lnx)

e =Inx

v v v v
J.erpdxdx = j CIOS x(ln xX)dx = jcos xdx =sin x
nx

yInx=sinx+C v
21n%=sin%+€ , C=-0,774

ylnx=sinx—-0,774 v

2
3d_-3/+d_y
dx dx
3P +r—-2=0 Vv
(r+1)@Br-2)=0

r=-1 r=g v
3

—2y=x"—x+5

y.=Ae " + Be?

y=Cx*+Dx+E

ﬂ:2Cx+D
dx v

2
Y _sc
dx v
3Q2C)+2Cx+D—-2(Cx* +Dx+E)=x"—x+5
6C+2Cx+D—2Cx* —2Dx—2E=x"—x+5

Cc=-1  c=-1

,2
20-2D=-1 D=0
6C+D—-2E=5 E=—4 Y
1, v
yp:—Ex -4
v

2 2

y=Ae™ +Be’ —%x2—4 vor y:Ae3x+Be"+—%x2—4
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QUESTION 5
5.1 5.1.1
v'v' x intercepts
v'¥ each grapgh
v area v strip (6)
5.1.2 . M »
=2In— == x=2e?
y ) 5 v

b
K:2”IY(xl_xz)dy v

p Y
:2ﬂjy(2e2)dy v v v
0

3
y y
=4r ye22—_[e22} VoV

0

A » T
=4r| ye?2—4e?

0

3 3
=47 |3e?2—4e? —(0—4)}

3

=dr|2e2 + 4} = 51,8547 =162,903units v (8)
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b
Vo, = [rdV
X, +Xx
:j 12 227y (x —x,)dy
b
:nJ-y(xlz—xzz)dy v
3 v 2
=7rjy(2e2J dy v
0
3
:njy4eydy v
0
:47r[yey—ey]z v v
=4ﬂ[3e3—e3—(0—e°)] v
=164,6847 =517,37units* v
v v
2= OHOBIT 3 5159 =3, 71 6units
51,8547
1, 1
=—X =—(x+2
y=7 y=,G+2)
1,
—x"=—(x+2
4 4( )
¥ =x+2
¥ —x-2=0
(x+D)(x-=2)=0
xX=- x=2
1
y:Z y=1
1 v
~1;— 21) v
;e
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o Y=kt
E 3-&;(3(-1-2)
(=Y %) Feai )

- & Ax o

NG

2C

v’ each graph
v area
v’ strip

522 b
j —-ydx v

a

2
J%(x+2)——x x VYV

=1,125units> v

5.2.3 b

4, . =[rda
t1

= .[E(Jﬁ + ) — y,)dx
|

12
= JOi - v
-1

:lj‘{l(x—i-Z)} —{lxz} dx vvv
2714 4

2

1
=— | (x+2)* —x*dx
)

Copyright reserved

T1040(E)(J25)T

Please turn over

(6)

(8)



MARKING GUIDELINE -12- T1040(E)(J25)T
MATHEMATICS N6

:%i(xz +4x+4)—x'dx v ! [(HZ)L }
-1

3 2 sT?
R I
1

"33 2 50

£[2§+22+4(2)—2§—{@+2(—1)2+4(—1)—ﬂH v

9 .3
=—=0,45units’
20

v
L1253 =0,4units v

0,45 (10)

y:

53 5.3.1

v’ each graph

v area

v strip (4)
532

1 -4 0 v v
=——nple —e
sl =] )
=0,12277p = 0,386 p (8)
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walzy e

v

5;5‘3

N
(-2% \ 4
\

Loi") o

v for shape

40
2-0

Sy=2x v

First moment

r=5-y

b
= J.rdA

d4d=x—

X, =2x=y

(5—y)ydy ¥

= ? =18,6667m’

v
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b
Irsz
a Note:
4
=[(5-y)ydy o :
0 5- Y yd
4 _[( y) yay
_ 2 0
—J.(25—10y+y )ydy v can be integrated by parts
0
4
:J.(25y—10y2+y3)dy v
0
(2507 10)° ]
_| 22y By Y L
2 3 4
25(4) 10(4) (4)°
= — + _0 v
2 3 4
152
== =50.666Tm" .
v
= (152 56,6667m"
y=| == |+ 2= 2222 0 714m
3 18,6667m (8)
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Alternative 5.4.1
y
U\JO‘JE" loved
3 —3 X
=4
(_ 2;"‘) . — .
\ / (2;- ),
N
—=/Ay
(6-°

v’ for shape
Alternative 5.4.2

_—5+1
S 0-2
y+5=2(x-0)
S2x=y+5

v

First moment

=jrdA =fy(y+5)dy v v
a =5

-1
= [ +spdy v
-5

3 2 !
_| v
32

=-18,6667m>
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Second moment =

b
= jrsz

-1
= [V o+ v v
=5

-1
[’ +55)dy v
-5

M4 377!
A v
_4 3 -5
B 4 3 4 3
_{GED L SED) (55)5(5)
4 3 4 3
:%:50,6667%‘ v
v
= 50,6667
=220 — 2 714m
Y= 18,6667 v
QUESTION 6
6.1 e
= —+4 —
YT ox
v
dy _x 1
dx 2x?
(@f <1,
dx 2 4x*

4
1+(ﬂ —1+x__l+L4 v
dx 4 2 4dx
x! 1
=—t—+—
4 2 4x*
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.3 o172
6 -2
HESRE|
_6 2x1
_E_L_{l_l}
6 22) l6 2
=1,417units v
6.2 Yy =cosx
Qz—sinx v
dx
2
(d_yj =sin’x v
dx
.Y o,V
2
A, = 27[ICOS xV/1+sin’ x dx
0
) du du
u=sinx — =COSX dx =
dx coS X
x=0 wu=sin0=0 X=£ u=sm£=1
2 2

COS x

1
zzﬂjcosx\/l+u2. du v v v
0
1
=27rJ. 1+u® du
0
r 1
=2r % 1+u? +%ln{u+\/1+u2}} 4

0

2ol i) o)

=2ﬁ:%+%ln(l+\/§)—0} v

=7,212units*
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