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(x=3)(x-1) <0 =1<x<3
The solutionis 1<x<3 since x—120

cosx—4 <_1
COS X
(cosx+1)-5 <_
(cosx+1)—-1
The solutionis 1<cosx+1<3
= 0<cosx<2

= 0<x<Z
2
Let the areas of the sectors be Ay, Ao, ...... Ay
Ag=2A,
A+7d=2A,
A=7d ....... (1)
. Alternative :
82112m of all the areas = area of the circle A+Art...... +Ay, = TP
7[2Al +21d]=7r’ 72d2+8d+ ...... +28d =m0’
2
11[35d] = 7+* since A;=7d ~ [7d+28d]=zr
1 385d = zr*

d=——rr*
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=7 1_2}_7[(6—22)
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4 d_y_ -2x(1+a) . d’y _ 2(1+a)(3x2_1)
dx (1+x2)2 dx® (1+x2)3
dy '
2 0= 2x(+a)=0=x=0, ifl+a=0
X

d*y 2(+a)(-1)

whenx =0, —5 = 3 <0=14+a>0=a>-1
dx (1)
= y=f(x) has a maximum point if a>-1
4(i) — 2
fy)=2"2 a>1
1+ x” al
4(ii) I(a—x2)=(1+x2)tan71x
hence 2 real roots of the eqn ﬁ(a—x2)=(1+x2)tan’1x.
ORI 1
(1) Lety= > =>x=% [I-—
1-x y

3’5:_,’1—1 ,—1<x<0
y
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56D | Gi) ff (x)=x ,x>1 J
f_lf(x):x ,—1<x<0

From the graphs, there are no solutions for

ff ' (x) =17'f (x) 1 0o 1 X
(-1-1)

5 | R
(i) (iii) h(x) =-5 e
5 3 1
@ |Re=l5))

D; =(=1,0]

R, @D, = th does not exist (shown)
5 1
) ForR, cD; =R, = (—1,—5)

When x =-1,

_1: _l_e—x—l

2
ex+l —
x=In2-1

Maximal domain for h is (In2—1,c0)
When x — -1, f(x) = o

when =L, o)L
2 2) 1-(1/4) 3
4
=[5
6(i -
O] o [ [y 2,
dx 2t—1 dt 2t-1
:_f 13 1 g =lt—éln(2t—1)+c
2 02 2t-1 2 4

When =4, y=3—§1n7:l(4)—§1n7+c =c=1
4 2 4

Hence y :%t—%ln(2t—1)+l

6(i1) ﬁ_i(d_yj_i(d_ijﬁ
de’  drlde) drlde)” dx

_i(LJ.ﬁ_ 2 1

dr\26=1) dx  (20-1)" t=2 (26=1)*(1-2)

6(iii) 1, t .
When x=0, = Et -2t=0 =t 5—2 =0 =t=0(rejected) ort =4
3 Cdy 1 d’y -1

Hence when x=0, y=3-—In7; —_—:i; —=—
4 dx 2t-1 7 49

By Maclaurin’s Theorem, y=3 —éln 7 +ix —sz +.....
4 7 98
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(iii) i
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(-2a, -2) ! (62, -2)
Let F be the foot of perpendicular from A to the plane P,.
=3 -1
Equation of line AF is givenby r={10|+s| 0 |, seR
3 1
-3 -1
Since F lies on the line, OF =| 10 |+s| 0 |, forsome se R.
3 1
Since F also lies on plane P,
—3-5 -1 5
10 ] ol=1 = (B+s)+3+s)=1 = s= _E
3+s 1
1
-3 -1\ |73
Therefore, 5z _| 0 _% 0 1=l 10
3 1) |1
2
Coordinates of foot of perpendicular = [_l, 10,1) .
2 2
— OA+OB
By ratio theorem, OF = g

2
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2 -3 2

— OB=20F-0A =2|10 |-|10 |=]|10
1 3 -2
2

Hence (2,10,-2) is the reflection of (=3,10,3)in P, .

When the planes intersect, .
Alternative:
=3 -2 1 -1 N 9
10 [+A| 12 |[+B|1] []| O |=1 12 1xl1]=] s
3 3 1 1 3 1 -14
= 6+54=1 ‘ 9 -3\( 9
= A=-1 Prowd s |=lo} 5 |=
—14 3 /(-14
Subst A= -1, P : 9x+5y-14z=-19
-3 -2 1 Py:-x+z=1
r=[10 || 12 |+B| 1] . By GC, x=-1+z
3 3 1 y:-2+z
~.equation of L is -1 1
1 Lo 2|+ 1], teRr
r=|-2|+t|1]|, teR 0 1

0 1

A(-3,10,3) is on Py, B(2,10,-2) lies on plane Ps.
Line L also lies on Ps.

2 -1 3
Therefore the vector | 10 |—| —2 |=]| 12 | is parallel to Ps.
-2 0 -2
3 1 14
Hence a vector L to P3is givenby | 12 (x| 1| =| -5
-2 1 -9

Equation of plane P; is given by:

14 2 14 14
r,-5(=10|-5] = r|-5|=-4
9) |=2J1-9 -9
(1)
x+4
-40 o 71 a1 "

area of shaded rectangle < Area under the curve from x=n to x = n+1

n+l

hence 1x Jn+40 < J.x/x+40dx
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Drawing similar triangles as shown above,
Sum of area of rectangles < actual area under curve

41
\/6><1+\/I><1+\/§><1+....+ 80x1 < J.\/x+40 dx

—40

41
Hence 1 + V2 + /3 + ... + /80 < Jx/x+40dx — ()
—40

Draw rectangle as shown below:

Vn+41

x+4

40 o n o1 a1 7
area of shaded rectangle > Area under the curve from x=n to x = n+1

n+l

hence 1x Jn+4l > j\/x+40dx

y

I
Vv =A/x+40

/

X
-40 -39 -38 -37 0 39 40 41

By drawing rectangles as shown above,
Sum of area of rectangles > actual area under curve

41
JIxI+2x1+...+/81x1 > j\/x+40 dx
—40
41
Hence V1 + V2 + V3 + ... + /81 > J.\/x+40 dx - (2)

—40
41

41
[ Vx+40 dx = {2(x+40);}
—40 3

From (1) and (2),

41 41
j\/x+40 dx —~/81< \/I+\/§+\/§+...+\/%<I\/x+40 dx
—40

—40

) 574
{§(x+40)2} =486 (or use GC)

—40 —-40

477 < 1+J2 3+ . . +/80< 486

9(53) < V1+v/2+3+..+/80<9(54)

a=>53
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2€ 15 B 1.
14 2 \‘\ 2z
7
iz , A2e s
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i mg(w):%[Zﬁ 87[)_ St _*®

—_—t— ==
15 15 15 3

|w|:2005 l 8—7[—2—7[ =2cosZ
2015 15 5

1
(iHw=k"=k=w"

T i
w=2cos—e?3
5

. z) 7\ nT .. nmw
= w =(2cos—j e’ 2(2005—) (cos—+zsm—)
5 5 3 3

w" isreal if sin— =0 = least positive integer n = 3

3 3l
k=w3=(2cos£) e’ =—SCOS3Z
5 5
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(a)

. e S N ¢
Since u,—u, = o = Z(un U, ) = Z(znl )

n=2 n=2
e
u, —u =—
2 1 1
2
_ e
+ M3—M2——2
+ e
U, —u, =—<
4 3 3
2
+ e
u u =
N N-1 _
2N1
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N e e (1) e
Suy=e|l-| = +— Duy=—-e| - =u, =—11-10
2 10 10 2 10

N-1
. 1
u, 1s a convergent sequence as (5 —0as N —o

11 1 1
b =—[a;]=—;
Eb)) | 4[ 1] .
1 1F 1} 1 2
by=—|a,+a,|=—|-+——|=—=—
2= Lo o] 41 1+2] 3 6
1 11 1 1 3
b,=—|a,+a,+ay|=—| -+——+ ==
3 4[1 23] 4[1 1+2 1+2+3} 8
n
b =
" on+2
11 n
(b) Let P, be the statement b, =
(i) 2n+2

Whenn=1, LHS =bl=l . RHS =l
4 4

-~ P is true.
k

Assume that P, true for some ke Z', k>1. i.e. Assume b, =
2k +2

k+1
2k +4

For n=k+1, we want to prove b, =

1 (ks 1( % 1
LHS :—(Zar):— 2a, |[+—a,,
4\ a 4

r=1

1 1
=b, +—
4l 14243+ +(k+1)

k1 1
2m+2 4| (k+1)(k+2)
2

k 1
= +

2k+2 2(k+1)(k+2)

k(k+2)+1

::2(k+l)(k+2)
Gt D) e
2(k+1)(k+2) 2k +4

- Pis true = P, is true

Since P; is true and Py is true = Py, is true, by the principle of Mathematical Induction, P,

is true foralln e Z*.




