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Solve the equation: tan4x O tan2x O 0 for 0°0 x O 20

2tan2xs2x 00
O tan 2x O 0, 2tan2x O tan2x O tan 10 tan 22x

tan2x03 0 tan?2xHo 0 tan2x O 0, 2x O 00,1800, 3606, X O
O, 0_2,0
v tan2x OO0 3, 2XT 60071205, 2400, 3000, x 0 06, 03, 2300
5600
ALTERNATIVELY
sindx_sin2x cosdx O cos2x O 0

sindxcos2x O cosdxsin2x 0 0 sin04x 0 2x00 sin6x 0 0

6x 00°,180°,360°,540°, 720°,900°,1080° x 0 00,06 ,03 ,02, 230,

560,0
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Find the coordinates of the circumscribing circle which passes through the points AO1, 200, BO2

and cOo 3, 40.

Perpendicular bisectors of two chords intersect at the centre of the circle.

Midpoint of AB 00 2, 7 ¥, mid point BcoPpo T, 9 "
02 20 02 20
5
Gradient of AB O _D 2 03, Gradientof BCO Ll Ehl_l:l r
201 o302 0O5 5

Gradient of normal to AB D_Dl, that to
BC O0O5 3
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01 90 yO¢
Equation through 007 Ois 1 005to get y O 5x
02 20 x0O,

3 249
Solve eqn(i) and eqn(ii) to get xOO7 and y O 7

Thus centre is C |:|IZI_3 291]
o7 70

ALT: The general equation can be x*0y?02gx 0 2fy0c 00

Al1,20; 10402g04f0c00, 502g04f0cO0

B2, 50; 4025049 010f0c 0029 04g010f0cOO...

cOo3,40;9016 06g08f0cO0 250690 8fOcOO....
Eqn(it) — eqn(i): 29 0 6f0 24, g 0O 3f 012
Eqn(iii) —eqn(ir): 59 O f O 2,

3 249 7

Solving: gEIEI?, fo 7, cO 7

_n

fr 58 s
Equation is; x*0y?0 7x0 7 yO 7 00,

Thus centre is C |:|IZI_3 291]

g7 70

0 2..(ii)

@!ccll!—}:u
o3 7
Equation through O ’—DETjS Y=g I:|3_1_, to get 3y O x O8...(0)
0220 x0O:
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dy I
If y De™cosx, prove that _IZIIZI 2eDXC°SDEIx EID_DIZI.
dx O 40
dy
y Deaxcosx, — OOenHcosx O sinxO, for t.p —dy 00
dx dx

De™cosx OsinxOO 0, for 0e™0 0
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(cosx +sinx)=0, let (cosx +sinx)= Rcos(x — )= Reosxcosa + Rsinxsina

Rcosa =1, Rsina =1 thus tana =1, cx=% and R= 2

Therefore % =—2e" cos(x - g] as required.
x

4. | Find the perpendicular distance from the point A(l, 2, —4) to the plane which
passes through the point B(l, 4, 9) and is normal to the vector 3i —k.
3 | 3
Equation of the plane r.| 0 |=]4].
-1 9 -1
Ax—z=—6OR 3x—z+6=0
; . Ixl-lx—-d4+6 13 13
— perpendicular distance d = = =410
peip NCES Ji0 10
5.

Given that y = !n(x +x* +d ], where a 1s a constant, prove that

o | dx
@ _ 1 and hence evaluate .
dx xz + g: " 1"|IJ|:'3 + 9
)
1+ -

y:fu{erq.fl_r:JralJ, Y e

ﬁ_ 1”|'x:+a: Cody 1

dx x4+ ¥ +d° Cde [+ a
e Sk 7
L - ,famc»:.d—fnr+ ¥ +a s —

X +9 - X +a

= J: 7:&1 = [.’:;r(x + X+ E'JI =(9 - m3) = In3

o
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If z 010 2i is a root of the equation 20 az 0 b O 0 where a and b are real,

find the values of aandb.

Oip2i0:0a0102i00b0o0

Oll02i0a02ai0b00, Oo1ioaobdoO2ano20ico

Thus,2a0200, adl

Oo1io1ob0oo0, bO1o

X2 Y2
Solve the equations: —0O —09,xOy06
y X

From eqn (1) we have x*0 y*0O
oxy, thus Ox 0 yOOx o xy 0 y20o oxy

Thus 60120 xy O y2|:||:| 9xy

2x*05xy 02y?00, xOy0O6 so, X
oe0y

206 0 y20o syle o ydoO
2y?00 to get 9y?0 54y 0 7200

yO06yOd800

Oyo400yo2000s0,y02, 4

and x O 4, 2
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t/

Evaluate: Lo cos™ 2x dx

du **cos™ 2x

O& Let dx 10 4x, N

u O coso 2X, oo?2
[,
dv
01, vOx
dx

Y, W pg2x

|:|DXCOS':Il ° E) ED4X2[% ZXD Odx

401 ) 4 74
IZ||:|xcosDl
2x|:| O
|:I|:||:||:|1|:|4x |:|
Home 2
o10 O \/‘ |
- _ N
00 .00 001 0g 2301000
043 020
O 3£ 1
oo O 00.3288
12 4 2
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92) | The remainder when the expression x*0 2x*0 ax O bis divided by x O 2 is five
times the remainder when the same expression is divided by x 01, and 12 less
than the remainder when the same expression is divided by xO03. Find the
values of aand b .

x30 2x*0 ax 0 b 00x o0 20Q0x00 5R

x*0 2x¢0 ax 0 b 00x 010Q0Ox0O0 R

x30 2x*0 ax 0 b 00x o 30Q0x0o 5R

012
When x02,2a0b05R 00, Whenx0O1,2a0b0R 01, When xO3,3a0b 05RO
3
Solve to get a3, b 001
b) | Given that the first three terms in the expansion in ascending powers of X of

3

010 x 0 x.Lds are the same as the first three terms in the expansion of 00001

1003axaxO00O00, find the value of a and n.

U.010 nOx 0 %o nOn p100x 0 x .o

Dll:lxl:lx
21

010 nx O nx20 1 nOn 01050 ...

2

DOWNLOAD MORE RESOURCES LIKE THIS oON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com (oo

3

010 ax O

0 Onp O 010 axO2010 3ax02 g1
3ax

N

o010 3ax 0 3av¢n.. 010 9ax o18aen...O

0 10 9ax O 54a>?0 3ax O 27a>20 3a%20...

0 1012ax O 84ax?0...

Thus 10 nx 0 ne0 L nOn o10x20 ... O
1012ax O 84a>00...

Equating coefficients, we get n 012a

O, o0
84a’0n [ n 01

12a
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84a’012a [

O O
12201 4220122 0 72420 6a

|
122?20 6a00, forad0,a02
thus nO6

10a

Show that the lines r 0 00 2i 0 5j 01akOooOsi o j o3kd, roOsiooj0o

t04i 0 2j O 5k0 intersect, hence, find the position vector of their point of

intersection. Find also the Cartesian equation of the plane formed by these

two lines.

0020 0300 080 O4tO
o oo ooooo
O 5 000000090002t0

001100 003gO0O ooooo oostoo
o

002 03008 0 4t.....(0)
500090 2t ... (i)

0110 300 5t ... (iii)

020300804t
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to get 017 0019 O 2t

o015 o 3000 od27 o etO

0t 001 then from

Eqn(i) — eqn(1)x3

eqn(r) OO 2
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Substitute t &0in (i) , LHS. 0110 6 OO5
ORHS

040
o O
Thus: position vector of point of

intersection rogd 7 0

oos0o0
o

040 030 040
o 0O OO0 OO0
Vector equation is given by rO00 7

0000100 t020-

00500 0030000500
O

Ox0O403004t...(0),y07
OO0 2t...(i) zOO50 3005t ... (i)

Eqn(1) -3eqn(2)

x 040300 4t
- togetxO3yO0170
2t
3y nod21o 300 6t0
X
— ThustbO3y01703y0x017
02 2
Put t in eqn(i); x 04 0300 203y Ox

o170

Ix - Hy 30
Thus OO 3 Ox0O2y010

Put t and O in eqn(iii) to get:
z 005 0 30x 0 2y o1o00o=03y o0 x 0170
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OxDO3yD2z03500

ALTERNATIVE:

AOo 2,5, 0110, BOs, 9,00, cO4, 7, 050 and let pOx, y, zO

gi1o0 goeOd 0 xO20
‘00°CO0°C0 O

AB OQ 4 O, AC 0020, AP OO yO50

01100 Opedg OpgzO110g
O
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0

g1o0
oo ogoao o

060 O x 020

AP 000 400002000y 050 O

0110g0pge0g Ogz O110Qg
O

Eqn(1) -3Eqn(ii)

x 01000 6000 2

x 0100060002 i
y 04002005 i
z 01100 600011 .....iii

to get x O 3y O 200017........... iv 3y 01200 60015

3Eqn(if) —~Eqn(i)

3y 01200 60015

to get 3y 0z OOO 26........... vz 01100 600011

FromEqn(iv) and 2Eqn(v)

x 0 3y 0200017

6y O 2z 0 200 52

togetxO3yOd2z03500

11a

Differentiate with respect to X :

)

Yy O 2Xcos”
Iny Ocosx In2x
1dy 2C0SX
_ 00 sin xIn2x O
y dx 2X
Esin x
yQ o1 X
tan

Iny OsinxO Intan™ x

1dy 1
—_DOcosxO

y dx

|:|1|:| X2 Dtanﬂlx

— dy 2x*[]cosx O sin
xin2xd O

dx

dy €sinx [ 1

—0 Ocosx

dx tanoix OO O |:|1EI X2 Dtanmx

o Y o |
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b)

O /

530Xy 00 (Use the substitution x O 3sin?D0cos’D).

Prove that [:00 x0100

1

/
$303 O 2cos?00 ? x 0 3 0 2cos’O
O
Loo 3 0 2cos:001000 .4sinOcosd.d0 dx O 4sinOcosOdO
10
=JcosO x01,000
~e. v 2sin0.4sinOcos0d0 x 03, 00 o
—4[ewcosndn =2[Qw010cos200dn = 2|:||:||:||:I|:||:|IZI|:| _12

sin2EI|:||:|DEID|:|oz

= 20000000-2 o0 ooooo Oo0ooo oo
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12a | If A, B, C are angles of a triangle, prove that sin’
AOsin?BOsin?C O 202cosAcosBcosC

1 ]
From the L.H.S sin?A0 sin?B O sin?C = 2010 cos2A0O2

010 cos2B0n sin?C

|
= 1020cos2A O cos280n O1o cos2cO

' O2cosA 0 BOcosOA 0 BOOD cos?
=202C
:cos(AO B) OOcosC

= 2 o0acosccosdAn BOOD cos?C
= 20 cosCUcosdAn BODO coscO

= 20 cosCOcosOdAn BODO cosOan 8O0

= 20 2cosAcosBcosC

b) By expressing 6cos?008sinOcosO in the formReosd20000, find the maximum

and minimum values of the function and the corresponding value of 0O, hence

solve 6¢os?008sinOcosO0 4.

3(2cos?0)04(2sin0cosO) = 3(10cos20)04sin20
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= 3cos200 4sin2003
Let 3cos200 4sin2003 O Rcos20cosO0 Rsin20sinO

So, Rcos200 3, Rsin200 4

Rsin

O tanOpg o |:|3

RcosO 4

0 00 53.1°

R?cos?00 R%sin’00 3?04 ORO5

O 3cos2004sin2003 O 5cos(20053.1°)03

Max. Value = 8 when 20053.1°0180° 0O 00116.55°

Min. Value = 02 when 20053.1°0 270° 0O 00161.55°
Thus: 6cos’008sinOcosOO 4

5cos(20053.1°)03 0 4

]
O cos(20053.1°) 0 5 20053.1°0 78.5°,281.5°

O 00 65.8°,167.3°
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13.

b where a and b are constants has
zero axxOx 020

The curve with the equation y [

gradient at 01, o 20.

() tind the values ofaandb.

ax
y O - ob, dy 0 alxo2x0o
Oax o.b002x 0 20

xOx 020 dx xeo 2xd

dy
For turning points, — 00 so when x 01,
dx

dy 3a040a0bl

—0O0 ——  00,soab04b........... €
dx 9
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Ob

Curve passes through 01, 020,so02p =" ,soaOb

Thus a 008 and bO2

(b)  Find the equations for all the asymptotes to the curve, the turning points

and sketch the curve.

yO
. nsx0 2, dy 0 o8lx.0 2x0o0osx .o
2002x 0 20 when x 0 O _12

xOxo20 dx Oxeo 2x0

08,001 cf040200mo20
C

% O 1!] 2 O 86 00 as required.
0= -~
O
0 0010 16
04 O

Intercepts are: wheny 00, X Df; 0: ,

ol
Vertical asymptotes; x 00, x 002
Hence the turning points are 01, 020 and |:|1é| L, os0
L x 01 R L 1 R
x oz
dy - + + -
Sign of __
dx
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min

Max
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> D
|

14a

Describe the locus of the complex number z when it moves in the argand

OzO30O

diagram such that argdg z O 2i|:||:||:|DD4 .
O

OzO3O

. oad
argo z 0 2i000 4. argz O

s0oarg0z o 2i09%"_4, forzOx O iy,
0
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argd0x 0 300 iydo argx 0 ily O 000
4

tano:O00 —_ x Oy 300000 tano:000O y Ox
2000004 | let

tano:0000 —_ x Oy 300000 Atanc:000 —_y Ox 20000 B

y y 02
[ N I

tanJA 0 BOD tan0_ O1, thus x03 X
01
4 Oy OOy 0oz20
1000x0300000 x 00
O

xyOxyO2x0O3yO6 x?03x0y*02y

U bl
xOx o 300 xOx o 300

x*0y?*05x05y0600

Ox 0s 0.0 Oy 05 0.0 2, thus the locus is a circle with the centre OO 5,
500
02 20
26

and radius units.
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@lcclr!-::-u
Find the four roots of: 016i.
16
. A NN s el
Let z O0O16i, then z 016, arg z O tan™0 OO
0 2
So z 0OO16i I:I16D|:|cosEID_ O isinEID_DD
O 2 20
a0 a0
O O 2kgOO 000 0O 2kgOooo
0 oOo -Aa
Oo16i0% 016% Ocost 2 00 isin® 2 OO0 for k00,1, 2, 3
O 0O 4 O O 4 oo
o O O O aa
O O O O oo

For k0 0, 2900ncos?onn”_s Pono isinog®o”_s n?n"nonoi.s4780 0.7654i

For k O1, ZDDDDCOSDDD_BSDDDDD isinDDD_38DDD|:||:||:|DEIEI 0.765401.8478i

For kD2, ZDDDDCOSDDD _78DDEI|:|EI isin|:||:||:| _78DEID|:|DEI|:||:|EIEI1.8478E|
0.7654i

For k03, 2%0cost? Pgisint® "8500 0.765401.8478i

O 8 80
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15a

Find the equation of the tangent to the curve y O x* at the point pLt, 0.

Prove that this tangent cuts the curve again at the point QDEIZt, pgtl and find

the locus of the mid point of PQ.

dy
—03x% atxOt, the gradient of the tangent is 3t* dx
yOts 2

Thus the equation of the tangent at PDt, t3|:| 1s 0 3t, to get X

Ot
y O 3t O 2t°.
For the tangent to meet y O x* again, we solve simultaneously.
30 3x O 26, x°0 3tx 0 2800

x20 xt O 2t2

But x O tis a root. Use long division x O t X} O 3t°x O 2t° to get quotient as X*

oxto2t00, OxotO0Oxo2t0oo
Thus the other point is when x 002t and y 008t

Ot 70

Mid point of PQ OOQO 2, O 2 OpgQ, we are required to eliminate the
O

parameter t to find the Cartesian equation. ' tooax

and y OQg L _ % thelocusisy _ 028t So for x OO
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b)

Given that the line y Omx O ¢ is a tangent to the circle Ox 0 al?n0y oo0?0 r?,
show that J10 m?dro0c 0 b o amO-.

yOmxOc, Ox0Oal2o0yob0zor?

Ox oal2o Omx 0 cobOz0 r? x20 2ax O

a20m2202m0cob0x o Ocobd?20r200

O1o m2 Oxeo02mOc o b0o 2a0x 0 220
OcobO?0roo

For a tangent, b>0 4ac O 0,

O2mOc ob0o 2a020 4010 m*O@20 Ocobd?0 ) oo, meOc

0 b020 2am0c 0 b0o a20 m20c 0 b020 m0azo 0o Oc o b020 a20 r20 0

0 2am0c o0 b0o a?m?0 m?r20 Oc 0 bO?0
rrgo

Oio m20r2o0c o b020 2amOc o bOo a2m? 1o m?

Or200c 0 b oamO? as required.
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16a

2

If y O ewnmax show that 10 4x. ___d .y 0 204x 020

—_dydx O 0 dx

y O €tanm 2x, dy_D 24x2 L .etang 2x
dx 1o

so —dy O 2y . O, ddxzy O 2010

4|:|1XEI2|:|4ddeXzEI |:|22y.8x dx 01 0 4x

010 4x. Od 2.y 0 2 dydx 0 8x .ooood1024yx. Ooooo, O1o

4x.Lddx-zy O 2dydx 08x.000__dydx0OO dx

2

Hao ax. 0 d.yo204x 010
—_dydx O 0 dx

b)

. . . . . X
The displacement of a particle at time t is X, measured from a fixed point and ax,

X D, where a and c are positive constants, and X 0 0 when t 0 0. Prove O allc

O dt that X O 2act DD 11Q. If x 03 when t0O1 and xo17_"° when t O 2, prove that ¢ O

5 CQQZact e
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and find the value of a.

_paleoxd, O Oco
xdxO0Oc o0 xO ola dt dx
dt
1
Let 10AOcOxO00BOcoOxO, thusAOBO__
2C
1 1 1 1

_|:||:|c 0 xOdx IZI_2c O0c o xOdx o0a dt
2C

1 cOx 1 <cOx
—in —DatOk,fortd0,x00, k00 —in — Dat
2c cOx 2c cOx

CQGZact O lg

cOxOe* e oOxO, thusxO
e O

1 as required.

1 ¢
t01,x03  In 3IZIa...(i)

2c cO3
t02,x0__

U750 2a...6) 75 1
17c

17 2c 17c0O75

- In

17c 075 Oc o3l

O , O17co7s0 O
17c 075 Oc 030>

17¢027¢?0297¢c0675017¢® 027¢20297¢c0675

Oc.o6cool O17co7sO00c. mecoold
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54¢?01350 thus ¢*0 25 so ¢ OO 5 since it was positive then ¢ 05
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