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T () (1%)2

range of validity: x >% or x< —%

. 1 . . .
but since x < -3 will result in the sq rt of a negative
: 1
number, reject x < e

. range of validity: x > %

no. of terms in the sum: n+2

sum = ngzH—%+(m—1)dj+(—%+(m+n)dﬂ

= n+2[ 1+ 2m+n— 1)d}
Method 1
x 2 _ [ _x[cos2x+1
Ie (COS x—l) dx—je (—2 1) dx
:%IexCOSZx—exdx
_ X X dvl
I—Ie cos2x dx m=e COS 2x
_1 1 duy _ 1
=5e *sin 2x _[e sin2x dx dx—e,vl_zstx
—%e sm2x—%( % x0082x+2Ie C0S 2x dx) Uy = e %:sian
L 1 21 duy _ 1
=5e S|n2x+4e COS 2x 7 T =¢ 2= 20052x
5 1 1
41 2e S|n2x+4e COS 2x
1= %e S|n2x+£13e C0S 2x
Thus,
x 2 1|2 1 x 1 x
Ie (cos x—l) dx = 7[5e sm2x+5e cost]—ie +C
_1 x 1 « 1 x
—56 S|n2x+10e C0S 2x 5¢€ +C




Method 2
Ie"(coszx—l) dx:IeXCOSZx dx—J.ex dx

Iex cos? x dx % =", u; = COS? x
X
nw=e, d—L;Cl=—Sian
:—exc032x+jexsin2x dx u2=ex,%:sin2x
du, _ 1
p AR 2COSZx
_ X 2 _l X l X _ X %_
=-e s’ x—7e c052x+zje Cos2x dx ug=e’, —= CoS 2x
dus _1.
W—e,vs—zsmbc
_ X 2 _l X ll X i _l X o
=—e" C0S" x 5¢ cost+2(2e sin 2x 5)e sin 2x dx)
_ X 2 _l x l X ap _l X o
=—e" C0S" x 5e c032x+2e sin 2x 4je sin2x dx

Let ] = jexsin 2x dx
Then,

—e*cos’x+1=—e" coszx—%ex c032x+%e"sin 2x—%1

5, 1 xa 1 x
ZI_4e sin 2x 5e COS 2x
_1 o xa 2 x
I—5e sin 2x E¢ C0S 2x
x 2 _l X ap _g x X
Thus, je (cos x—l) dx-5e sin 2x ¢ cos2x—e +C
X 1022 5
28 32
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x: GP with ¢ =10 and r:—%

y: GP with a=5 and r:—%

x:Soo:l—Ol:81 ySoo:il:4
1+~ 1+
4 4
the ant will eventually end up at (8,4)




For |x—2|20:>x22,
x(x-2)=>1

X2 —2x-1>0

(x-1)%-2>0
(x-1-v2)(x-1+/2) =0
x<1-+/2 (NA)orx>1++/2

ALTERNATIVE:

For [x-2/<0=x<2,
x(2-x)>1

X% —2x+1<0

(x-1)°? <0

No real solution except x =1

Hence, x>1++/2, x=1

(x+1)|x—1|21
Letu=x+1, uju—2/<1

.'.u=x+121+\/§:>x2\/5,
u=x+1=1=x=0

OTHERWISE

Bl
Zero [
da=1.41421z6 V=10

sketch of y=(x +1)|x—]4—1
hence, xZ\/E, x=0

x =In(cos 9), y=In(sin @)
dx _ sind dy _cosd
do cos @ dg sin@
Q_cos@[_cose]
dx sin@\ sin@
__cos’ 6
sin @
when G:E, d—y:—l
4 dx
y_h']i
= \/15 =-1
x—In—
J2

The equation of tangentis y=—x-1In2.

If this tangent meets the curve
In(sin@) =—In(cos @) —In 2

In(sin26) =0

sin20 =1

20=2 =¢==
2 4

again,

(O<9<£j
2

The tangent will not meet the curve again as there is only one solution in

T

range 0<6<% ie. 6=




By Newton’s Law of Cooling,

do
&8 =k(0-20)

[7%= [k
. Inj0-20/=kt+C — @
Method 1
Given: when¢t=1,6=60 —A
When 7 =1+10, 6 =45 — B
From ®: In40 =4t +C, In25=kt; +10k + C

25
= In—40—10k

_ 1l
= k_loln8

Also given: t=t, 6="?
t=t,420,0=45 —C
108

~(Lnd 1h2
In25—(10In8)t2+20(1oln8)+C1

From ® & @: In|9—20|:(iln§)tz+C1,

25
0-20

= In :2In% [Modulus can be removed as initial

temperature is higher than 45°C, hence
6-20>0.]

0= (;5)2 +20=84°C
8
Method 2

Given: t=0,0=60 — A
t=10,0=45 —B
From @: In40=C, In25=10k+C

25 _
= |n4—0—10k
1,0
= k—loln8 @

Also given: t=0,60="?

t=20,0=45—C
) 1,5
From © & @: In|<9—20|=(mln§)t2+q,

_oo(Llnd
|n25_20(1o|n8)+c1

25 _51n5 .
= Ine_20 —2In8 [Modulus can be removed as initial
temperature is higher than 45°C, hence
6-20>0]
2
25 (5
= g-20 (8)
= 0=—25_120=84°C

(%)




Asymptotes y =2, x :%

Axial intersection : (0,1) , (1/6,0)
!
I

—

HEL) =i

_—

_I_'_F.

Asymptotes y = +2, x= 3

Axial intersection : (0,1) , (0,-1)

6x-1 1
= =2+
3x-1 3x-1

y

| : A translation of 1 unit in direction of the positive x — axis
I1: A scaling parallel to the x — axis with scale factor £ units

I11: A translation of 2 unit in direction of the positive y — axis

OR

| : A translation of 2 unit in direction of the positive y — axis
Il : A translation of 1 unit in direction of the positive x — axis
[11 : A scaling parallel to the x — axis with scale factor £ units

OR

I : A translation of 1 unit in direction of the positive x — axis
Il : A translation of 2 unit in direction of the positive y — axis
[11: A scaling parallel to the x — axis with scale factor § units

OR
| : Ascaling parallel to the x — axis with scale factor £ units

Il : Atranslation of £ unit in direction of the positive x — axis
I11: A translation of 2 unit in direction of the positive y — axis

OR
| : Ascaling parallel to the x — axis with scale factor % units

Il : A translation of 2 unit in direction of the positive y — axis
[11: A translation of < unit in direction of the positive x — axis

OR
I : A translation of 2 unit in direction of the positive y — axis
I1: A scaling parallel to the x — axis with scale factor 3 units

[11 :A translation of $ unit in direction of the positive x — axis




= 1—x2d—y=1
X

—2x }
24/1—x?

=0

diff. w.rt x,
- 7 d’ y dy
d

(1- )d_y_ dy _
dx? dx
diff. w.r.t x,

3y d%y d?
(l X )$+7(—2x)—£x

d’y dy

d3y
(1 x) o dx?®  dx

dx®
diff. w.r.t x,

) d'y . d
dx? dx®
diff. w.rit x,

=0

d2y
dx?

(1—x2 -4 0

f0)=0, f(0)=1 f"0)=0,
x+x—3+£+
AT IT

=1 f"0)=0,




10
(@)

Area = J.o% x1-4x% dx

Let lesine = @—icose

2 do 2

When x=0,0=0; x==,0=

s
5"

N

Substituting,
Area:j%lsinze 1-sin20 - Lcosd do
b 4 2
=%_[cz%sin29coszed9
=3i2j;%sin229 do
=6—14j;%1—cos49 do

1 [e—lsin 49%

T647 4 0
1lz_AB3
64/ 6 8
10
(b)
6 Y =xInx
¥ =xInx .
From G.C., approximate coordinates of the points of intersection of the
two curves are (1.36759, 0.65435) and (1.87156, 1.08307).
2
Volume = nf'87156x In x—(i e)‘) dx =0.0766 (3s.f)
36759 6
11

arg(iz+2) =47
argli(z-20)]=4%7
argi+arg(z—2i)=4x

arg(z-2)=4r-Z=%

v

D) _ _5
NPQ=Z+Z=51
PO=~3?+3% =32

sin?—gz%: NO = 4.10 (3 sig fig)

Som=4.10, m> 3\/5




12 | Asymptotes y=x+a, x=2
(i)

2
Qzl— 4a

(ii) dx (x—2)2

For stationary points, 4 =0
dx
2
1 4a :
(x-2)
x=2%2a

when x=2+2a,y=2+5a
when x=2-2a,y=2-3a

(iii) IL_/

13 2kx
W=l w=e 3 l, k=-10,1

(z+i)3+(z-1)°=0
(z+i)° =—~(z-i)* = (-D(z i)’

/N
N
+
-~
w
I
'_\

i(~1+cos 2A7 + isin 247)
1+ cossz”HsinZkT”

i[—1+<l—23in2 k”)+i(25in’”fcosk3{f)}

3 3

1+(2cos%’f—1)+i(25in ’%fcos%”)

—2sin k—”(cosk—”ﬂsin "—”)

_ 3 3 3
kx kx| ;icinkm
2C0S : (cos 5 +isin 3)

=_tankz
=—tan“3




ALTERNATIVE:

2km g
i(-1+e:"
__ i1+

l+e’ | .
i(~l+e@") e *'
1+ o7

i(—e ¥ 4Ty
== ;=
e * +e’
i(2isin &)

B kx

2C0s*3

— _tan &z
= tan3

z+i)3+ (=i =0

(23 +322i—32—i)+(23—3221'—321'2 +i):0
2(23—32):0

2(22 —3):0

z=0, i\/§

Since z:—tan% is negative .. tangzﬁ.

14(7)

(i)

(iii)

ABOC =cos™* =107.5". (1d.p)

Area of AOBC = 1\5}?“56\sin (107.5')
2

=%\/l_l\/ﬁsin(107.5°)
=14.2 units?
2—-2¢t 3 —1-2¢ -2
CP=|1+4t || -6|=| 7+4¢ , CB=| 9
3-4t) | 6) (-3-4 -5
Since,

5 CB|_ it
B

-1-2¢) (-2
T+4¢ || 9
-3-4¢t)|{-5

=+/110

110




60r+80=110 or 60r+80=-110

t:l or —31 (-3.17)
2 6
(iv) -1 -1
PA=-2t 2 AB=| 2
-2 )

Since PA = —Zt(ﬁ) . hence, P, A and B are collinear for all values of .

[OR PB=(1-2t)(4B), OR PB =(‘—1+1j(ﬂ)]
(V) 2t

AOBC and AOPC share the same base of OC. Since OC// BP, AOBC
and AOPC also has the same perpendicular height.

. Area of AOPC = Area of AOBC =14.2 units®.




