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’RE_\/iE,w OF ExTEmanr\) ofE MATHS

dpes not contgin curd ckgir e F rclé gegmieisry

1) Dif fecenticde : 5) Sketch each of the functiaons
in 4.

ay sin”! X '
* (,) Ais the poth (b, 4y and
Bis the porat (2,1) .

Y Lon ="' 42 ' Divide : A. | |
a) AB i‘-’"\"‘e,f('\&“\lj i the ratio
a) x* &in! K i 45

b) G A @xf&rnallw in the rotio

dx 4:5 |
7) Fiad the Gtule ange (rneorest

*) J 5/4+‘>f,"

degree) betwein the laes

- ax
b | o
o \/i-—--A-xl . 1+(d:cj G,_,"\d ﬁ = 31
%) Solve for,. = :
c,) J' -dx; -
Ja-28x x-7
| = 2 |
. s %t 4
3) write +he exact value ¢ — )
| KD Evaluate :
of: , ' - 32 ' . .
| . CL)_J —=  dx Msing the
ay cos (cos™! %) X% substi tution

W= x>

b) ton (Ss\n" 3/5)

4) weite the dom@n
and ronge of:

Ny=3en 5

b)j \/’C 4'0(1 uSMﬂuxél

b) (d:‘}'.CO?’J'I 2x

Ny = to.n™' 3x




(o) Evalucle :

|
J J 1 —x?* dx
J o

uo;}xg x = orn

H) Consider the woird

REVIESITON

Hows Moy We 5 can +iwg
ledters of +he word be

e ron\(aed :

@y in total 7

b) iF the ‘R and 'V most

be next to eccch othar ?

12y 12 Peopie attend a
cdinner and ace seated
acound a circolar table .
What (s tha r)fobabfh‘hd
t+hat @ particoler couple
will be secated maext to

eoch obthar ?

lS)'Tc‘) crack +he code of
@ certan alorm, two
stages must be sotved.

The probaba‘lHH +hat ‘S*aﬁ""

fs solhved 'S '_Iir_ and S%czi,]e 2

1S

NS

ConT. e xt coclumn ...

Q) What (5 the Prﬁbc-w.u?j
that +he code s cracked
on the F\‘r.rsf +r<d K

b) Suppose 1O difleront
pecple (all of equal code
c;racl:{na abz‘t{Jrs,j) atleanp t
1o erack +the code. What s
4he prcbabi‘lf‘\—a +hai exad(kj

2 crack the code ?

14) Prove (x-3)is &

Factor of %2 252 4x +12
i5) Write P(X) in teims of
Hs linkor factors if
px)= 2 + 3 -4
) Sketch P(x) From QIS
withoot tha use of calculus .
17) Divide Syt - F3x?+ |
ba x*- 2 and heace fiad
+he remaindec R(x) .

Ié) Werit the inverse of -

=

) td'::cf-'x, CDC}CJ)
b) ld:: e,'x + 2 |

¢) g = 2+ wsé'!-x'(()éxéﬂ)




- 1q) Use the Pr{nc{pie of
Madhe maticed Tadection
+o prove that for all
Poafﬂve i'ﬂjreg"e,r vedlues
of n: |
12+ 2%+ 2%+ ...+ n°

= n* >
i (n+1)

b 5“—} is divisable by 4.
) 8

20) Use
/

4o solve For

“in® + cosB = — |

21) Evaluate:

- I
J 2 2a5'n%x dx
o

22) Show +hat sin 30

equals 3216 — 450308

23) Wit the exact valve

OF:
a) sSin 15°

b) tan 15°

Y tan 1125°

BoJrK t+ha \AUXLI”CM’H
hagie” Method and L Medkod
O <£6 £ 2m :

24) Givan P(l) = DL?)—QX?'-!-CI)L—-—H

ahows @ rcot exists betwean
X =1 anc 2w = 2,

a) Use +he 'halving +he
intervedl /o method to -F':'(\d
the root cocrect +o 1 dp.

b) Us;';\(rj n=1-5 as &

frst approximation, use
Nw%—on's v +hod +o fond
a better atolorox(mcljr:‘u{\
corcect o L dp ([ application)
15) Find +he teron indepeadent
of x ta e ex‘pcmc_;a‘on of

: 5 :
a)(lz— %c)
; 7, 3 &
o) (%7 - /2x>
26) Consdar +he e,xpansi‘on
of (2x+3)".
a)Wrile the F}W&[ term
of tle e x Pansi’on .

byShow T,,, - 36-3k
T ' 2k

cyHence find the erec&es"r'
coefficient in the {ZKPCJL’\SI-Q(\

of (2% -3)" .




-1 P’L._;ja,p,apl) an d
(2 (Qaq, J L‘Lq,") are

variable points ca tha
46"}‘) :
a) Write the equation of
+he locus ofF the midpol‘ﬂ'Jf

of PQ I f PQ s a foeal chord
by IF +he tangents at f and

pcivabola a

@ meet at T, and PQ
pusses theough the PO;-‘\{T
(0, 6a), Frad +he locus of T,
C) IF tha chord PQ subtends
e right cmgfé at the orig Yaye}
L) show PG = — 4

() $ond the eqn of +ha
locus OF +hae midpafn?
loP PQ .

2'53) ITf =, B,y ore +ht roots
of 2x - Bx*+ x - 1=0,

Flad:

) (v +B +vy)

ey (a+)(p+r0)(y+)
<) ‘4 + }é ¥ [/PS

d) ¥ + BTt x*

24) Two of +he rools of
x>+ ax® +bx +8 =0 are

4 and — 2. Flad tha values
of a anct b .

30) TF *=6x*+Txtk=0
hews @ double infegrak root,

frad B,
z1) A pC’foc,le_ moves in SHM
CLCc:Ofciing o L= 2N (4t - 'n‘/q_)
Write dowin cts: /
w) per rod b)) a,mpff'h}di
¢) centre of motion
a) inlticd phase
32) A pasticle moves
cu:cof’cifma 0 -

x = 2sin 2t + Bcos 3t
aShow that the pacticle (s
mo\u‘:\g rtn SHM |
b)Find its period, amplifvde,
centre of motian

33) A pos 'l'icie,:'rii{'u‘ckila at
rest 2 oetres o fhe cight
of 0, moves according o
the rule X = — 4Ax.

Eond whire o+ next rests
and determine fs Maxtmun -
9Pe£d'.




54—) A ,3¢7x+(cle r’Y\Ov"a‘.’\fa

, accordir\g to x = — 4x

I's .‘mit:‘a({,ﬁ :;%O\ut;’oncu‘?,j at
L=6. Frad its s—:pae_d ancl

acctarotion at x = 3.

35) A paf'f{cle's motion
satisfies the equation

vr = 104 3x — x*.

a) Show that +he motion
(s simple harmonic .
b) Fiad the centre, pu“od
and @mpnwcu of the

MO oN -

36) A pourticle’s motion =

grven bfd v:%(xq) st

Tf+ha pmhcle (S 1‘ni+(od\a

2 ~vtres o thae r(ci'h‘f OFO/
C

‘Pu'r\d +ha QKCLC‘{‘ P0§i+|‘0f\

of tha par‘{icle*;’ Secs |
at

3‘7) The Gecceleration cf
pa,rhcie = 3.‘ve,n sz
dl} = Q'Ll—— 4x —3.

dt? . 7_ .
Finck +he exact velocrty of
+ ke Pcu’h‘cle ISINTN 4 is 2em
+o thae rfg"h* of O, if
Prw_ih‘all%j a2 pc.-u-}.‘c;\e is at
4+ or.‘ga'm vt velocHwH
Zems— !,

3%) Evalvate:
J”‘+ dx
3 -2
, /5 | +2¢
29) The rate of change

of vo.ﬂwnzﬂ.@h, a daiv 1s

of water
gjn;e,n bgd:
av k(v — 5000
at = — 5000)

a) Shouw +hat o s ludion of
this differentiad equation

's v = 5000 + Ae bt

b) TE +he Taitiadl volume is
87000 KL and at 10 hours
t+he volume (s 129 000 KL,
Finc 1he valves of A and k
40) A piece of maeted is
hated to 20°C and placed in
a room (where the +mpuc1+ure
is a constant 18°C . =
Assuming the ~etal coals
acc‘ord{nﬁ fo Newtonls law of
(:och‘rxg ond cools o €8°C
at 15 ming, find whan +ie
metell cools to 20°C 7




é[jﬂ“" surfoce orea of
a sphiricad bubble is
jf\(,reas‘ng at o consteont
reate of [«49 mm?/s. Find
+Ha rate of increase 1A its
volumy when tts raclivs is
O-bmm .

4-3_) An observey S52es o
plane x km ama Plgf'ﬂﬁ
atasped of 500km/h and

at a kﬂ/igakt of 2000m .

At what rate is the angle
of elevation from the

o bserver to the Piwv?,
;(\C[LCL_S]A_E‘J whin tkﬂ. FI&A ¢
is 2k Ouwc’.bﬁ

4.:_:,“) A P‘rq:Se(;'l'(\e is lcvnche d
at aa angle of © fo the
horrzontal at an (aitial
\fe.(o'ciﬁ,j of Vmis.

&y Derive the horizonted
and ver Heal com ()oaﬁnfs of
motion .

by Derive the carfesian
Q,CiUL’L“I‘]’D(I of motion .

L ‘I’LJL "l’x’Y\-l Of {‘ Oht
or the FaUJEC"'le +0
Wit e ?rowxd

d) Fend +Hhi range of Jrh<,
projectile -

C) Fo

¢) Calev (gte +Hhe maxi mum hat
of tha projectite .

gt

44) A [’)c‘LrnlE(;i"e = pfcdeched

at an initall veloc{ﬁj of
AOms™! What is 1 maximum

FCL’\Cj(_ Foits lek,J(d OF Pf'OJe(_“hU(\
15 B0 ? .
45) A particle (e projected at

B0 ms~! Fo sirike an object
BO M a,wwa and. 2m Qloeve
+he g(wf\d Find, neartot
ctg_gj'r&/ +he two an%!eg of
projection possible .

4@‘!\ Parh‘c(e. (S Pro_jﬁc‘fad

at an initial veloc(ﬁj' of |
l0O ms ' and s0 that ;{’J\)S“' cleas
a Wk 40O metres amay ona
2 metres high. What is +he
furthest past the wall

the particle can land ?

T lnhverse Funection ¢ 3¢ TV 9
14449 - s5b) laad - 6ty
2000 - =fc3

2000 ~ Sk 2003 - Jco
200/ - $g 2004 - 3cot?
2002 -  gr New+on s
2002 - vy —
2003 - ey ;Ogi L3 g
200y - L :0”"' » 4b
1448~ 4 g . Phusics

_—__—_—

1999 &g

2co2 w¢ o -

19496 g

200! T7g

2o0s 8qg 6

1Gd6 $i
ooy £<

~ - iR i 54

-t




TR NNy

Da) Using table of standard
iqkﬁra,iS:

}
13
/dl—:

/\jl b-x?

b') 2t 8: cos ' 2x and L= 22

g eosTa adu g
coy ]
L {—
Now dy dy —du
dx - e d‘l,
/I ur

= A

(!

d.) et s ¥ wnd v=s5inta

- % =2x  and dv _
Now 4 = . dv by,
d ¥ ax d).,

'J

= 4

Y A, S

_ 1(\/._;»
- :

1)‘1) bJ 411‘ X

=5 dta 2] v C

= B tantX s
> p

| =

dx

o
J //4&-:&)
= %j/‘/' - ot

P ¥
I | | 2O
= 4 Bin /L + C
r
=L sint 24 v C

+ 21’:‘51‘0’

4 2sin! 3¢>

CHa)

//_“*—‘.{[‘ P e

dx

31)"*)'[
j \/25(/5— x>)

— —_

o s o

:'-’,'(5 sin! 1/2 .
75

= g sinT BX e
v 1
9e) %
by Lt © = sta™ g
~esald = 3/5

Us.‘r\ﬁ Pa*’kﬂaoms Tleoresm

and 3 &anﬂ =

2
5 4
-8
4
o ko (sin™! 3)
= tan®

]
[1%]
N

~
i

N

1A

rz{ K
(

I~ W

o

by For 4= coslx,

b: ~1 £Xx £ |
g Oégéw
o Hor w= 4 cos! ax,
l‘e._“%_ cos Iy
b: —1 £ 2x £1
b: -+ ¢x sl
£: 0% ¢

) For y= tan'x,

D oatl Mak x
. - Z
RS -

. Po(’ H = {:a/—\“l 3')(..)
=

pancl £ same as above

%) a) K
b% 1
-1 / 3 X
4 -3
¥ o*
b) 4
~t4rr
\ Am
D \- > X
\/




2) U:smﬁ: MX, & nx, , mﬂl FNY,
ARSIE M+
@ (6, 4) (2,1) 4:5
CII)‘J.) (xl)ld‘») ML
( 42) + 5(6)  4(1) +5(4~))
q
2 8
z ( %) /3>
D(2) (6i4)  4:-5
(I;)‘dz) (XL!HL) Mmoo
(’4(6)-'5(2) ) 4(4)4@))
4 -5 4-5

:'(—m,—u)

)l{’\\o(-\ x|—tj=b s |

m, of Y= 3n s 3

fow tan 8 =

=B

i — My

L +m,my

—~1 -3

5]

A

= 2

- (637

( neorest di(ami’_ﬂl)

L (-0G)

|

rs) xX—7
(s =3)(xt 3)

A G R s
et x-7
x-9q
- -7 =xr-9q
—A —2=0

(:n D(x+1)=0
X =2, -1

> |

= |

ot

Testing regions.

3L AL and 24dx L3

""“J I

w= X" -1
ax -
2 Al
:f x? 2/_-,, Ldx = d
) A ot 3>

Q)E)J N _1!1.._.4 dx_ W= 1~4- ULy loTas o or - 8/[
CoJ4 o by & 2!
1 "—21
=f [wva) * |9 = 20160
Je whini=5;
i} J. ,u,a/l+ Aek anl w= | b) Treat € and V as | {etier
49 . Ao No.of ways = 7!
whiny = 4 |- VO e .
= [2&5/)_ g,u_'%/l]l _ d /Zl,
= 20" 4 w= 0
5 4 _lo . =2520
Also-
2 ?}/ .
= /g + 73 x=wt+4 | But B and v can be 1 tha
- 46/ reverse Ordir
= ~Totad no.of wags = 2520 X2
lO)J' \/i"l dx X =sin :504—0

dx | 6B
f 11— sin*B . cospde) A0

J /Eosé cosh dB |[Wen X =)

o NM

!

cos?*@ b

| + cos 28 dB

o &. Since

Cos W= ZCDS}G |

(2) Np. of wlouys of arrong c‘rxa

ine

Treat couple as one - ol ways
But covple couid sitin reverce
ocdir ie . 2 x 10! ways

il FGO P =

- Prob (azxt o = 2x 10!
each othr) YKl
_ 2
I
i3)a) P(is+ E.rm) ¢ =
5

I

r{;
= %o
ey = o, Gy G




A4 Ik P(m) = 233 4 12
Nowf P(3) = O
“ X-3is afactor of P(X)

18) P(x)= 27y 31— 4

P(1l) = © . L-lie @
Faclor oF PF(2)
I 1 3 o s
i | 4 4
’ I 4 4 l o

Py = () (X 4a +4)
= CI——-I) (__R’, + 2.)2‘

o)

Ba - 3
17) 32 )5:{,“'—-313 T
Gt —10x

~3x® pjoa +|
-3} +b
10z - §

~R(X) = 10x-5

i8)a) I - Iﬂﬁdlw|
e AyF = o)
.z(d7'= x4+ |
4
,xl‘,j"[-‘-‘- ¥ %_'_

Now Domdcn of;j ts 20>0
- Ronge of y-' is ed>07

T, xzedr2
.‘.85:j = X~ 2
tdf‘: B (x-2) [x>2]
cyI: = 24 cosﬂréj
R S = TN 4}_1
s Ay = cos™! (x-2)
Lg'= o es (x-2) _[Is‘xsz&]
19y et = | ~| e 1
Ov) . 3 il 2. - g
je. | P = _‘5:(”_[) [ 2 9t
- ] = | A A W
0 £ -
sdrue for n=| 43:; )

e L l“

—

Assume true foc n=bk O

e 1% ¥ 2%+ L+ P32 R (pa)?
4

bt n=k+)

e 2%k R (Rer)?

= B2 (he)* a(ren)?
o

cRHS = RP(hen* ¢ 4 (ReD)®

4
:i— (_Lll—i)LC f{j’ + 4—Cl1+[))
S

a4 (e (h¥ e 4+ 4)
= (ke (he2)®
4

- e fO( r‘\:[‘__tl*i
Lf true for n=k +Haen +uc for

r\:l'_Jr'i_ Sante bru ]Co,r n=j,

than frae Far N=2, anct haaca

FridL [—@r cLLLAvu.fAZLﬁo of—ﬂn,

POSH‘{VQ,

~y = 2

At sinB ¥ cosy = Rain(8 ta)

o R sfno = |

‘[‘?).b) 24 n =t

fe. B[ = 4, which s
divrsable b&’j 4 s 4w for
n=1
Assume truz for n=b
fe. BR | = 4m (Where K
16 O
posH--’w&
fhn'l"u(i«cf)
L n=R 1
fﬁ- 511{.1'*'1 - 5.5-‘2._]
=555 ¢4
-5(8"-0) +4
:5(_40’1) + 4
- 20M + 4
= 4(B5mM+1)

s divisable b(d 4,

Tf4rue for nab, thin v for
n=k+l.Stace brue for n=1,
then frue for n=2 ,and
hence true for odd PO$;+1\/2.
valugs of n .

20). Avxillary Angle Method :

o RHS= RsinBeossy f Ratrg cos
Equating like ferms -
(0

£eosa = |

(3 +(A):

P siatbe + Ricostsy =
SR (stavy r cos¥s) = 2
AR = A

R S Y

A Y @:f{\u g> O)

-~

<

—t—

I
Lotne = f- and cosy =
Jz et

. . I
L=
TF stnd +Cos8 :-—l,-Han

\I-;_ St\(@ + rr/'-#) =_‘[
sosin (B + Tf/q,) = ——'/JE

. T _Sw I
,-G"' {q—-— A4 ) 4
for O £O+Ty<
20=1, 2 for0<0Q£AT

Yt mid hod :

IP"ZGJ\%:E} 2nd = 2Jl"/

(2)
Squacing (0 and (2)
(3)
(4)

Rleosts = |
praint g = |

irth

and CosB = |-tk

[T

2t j-t% -

. + =
. e 41;"
2k i—otrY=s — I—t?
. A= -2
QU SRR |
,'.“bOf\%:——fl
2 8= 3 for 0£0< 2n

Cord . nett page . ..

- 8inB 1+ es8 =J2 2 (9 + W/q,)

.
A




Test B= w
—

sSiaTn 4+ cos T oo

_‘,SGQ/\.g Ore. - ‘{rf ?)‘11’/2’
X
zl)jl_ dsin*x dx
J o .

T 1
J\l- Sintx. do

<

3

(-

1

3J“E L {1 —cos2x) dx

[=]

‘"'-;_j?r/‘“ |— cos 2x dx
o . .
7,
=2 [x-bsaac ]
3 kil
=:[(T)”D]

- 3w

= T
21) Sin 30 = 51\("\ CQG ‘1"9)
~ 5tn 2B cos8 + o528 sinb

2 sinbcosb cest +
2in® (1~ 25n™8)

= As'nBcos™d + einb

i

— 2sin3%0

= qu‘neC{_sa‘n"G) + sinb

—25(n38

= 23'nB — 2508 +  5n 0
- 25l‘ﬂ3@

=3sind _ 451‘(1:"'6

7_39) SINTTS = SN 45 + 30)

= St 45 oS DO + 51020 Cas 4.8

= | \EY N
fm"/l*_?- Jz=

= I3+ |
s
by tan 15 = tan(45-20)

= tam 45 — tan 30
| + o 48 tan 30

\t

|~ /5
I-l- I(_I/J’T-s)
= J=z -~
N EN
% +1
e
= {3 -1
/J§+1

3 —23 +)
2
= 4 283

=

= 2 -3

o

;23)('—) L(l‘“ t = EC\J“\%

and 8 = 2a5°

2
1-t7

cban 225 = 2t
/lﬂt:p

[ = 2t
/lk‘lr

Now tan & =

-+t = 2L
~tPy 2t - =20
~t=—2%][g

2

—2 t2:
Z

RO R R S

But tan 1i25° <O
Lt — 102
soban 2 = 1T

~t o=

24-) P40 and PCl) >0
~ a coot of P(x) exists
between x = and x= 2

P(1-6) L0 -. root lies 16 <X < 2
P(1-8) <o
P(1-9) >0 -~ roof lies (-8 <219
P(t-85)>0 - roct is I-8 (Idp)

wroot lies 118<x L2

by, =%, —

Xy = 1055 — — 3-625

=1-9 (Idp)
a25)a) .
ISCE (11)|5~L’. (__ %)f?_
IECR@LL)""JI (,4)"- (1—1)11
iscll 130-‘-—2"- (__4_)1& x—h
5¢, 303k (_@h

Term indip.of x whin 30-3k=0

'hH

u

I

tl

k=10
Tum crclp . of x:
Tu = °Cpp (-0*°

b) T = °C, (7 (~ %L)il
- 8¢, ()" (~3)h(2")h (x")h
=8¢, ()
osg, AR (-2

Term mdip. of o wlen 24— 4k =0
=6

s Tean indep. of x ¢

g Slcy

~ b
Genaral ferm of (CL+ b)n
s T, = "Ch a R bk




2b)) Genaral tere: A7) e e gty
. . 1 FA t v 2
TRH - “Ch (21)“"{( 3)11 m‘ﬂ' of rQ = (—‘Q_—' ! _T)
= ug, 2"k () - (Rettn a *Za‘t"’)
0) TL‘. - “Cig_| 212—[1 La (3)11-; R (a(Pfcp), al 11_%}))
a2
MNow:- "Cu z “C;z,| X = alpiq) ie.prg = %
~ ()t (12-hy :
- A 2T 7 _ a}'\CL = CL(_ T 3 Jl
K’_/‘.(ll-—k)] n H -._%q_)
- i2-h Y = p? rq>
h T

212_1: 111-13 31’_-4

= Q’I x-i 3
- 3
- /23(,
T,,,_y - i2-L 3
T’u- ll 2){.
':.BC:~311
p1:%" T
“y&reatest coeff when !”/Tﬂ
' .
. 36-3h
e > 1%
ik > k<4175

. Greafest coeff. fa expansion
of (2x¢ )" when k=7

ut fa expansion of (_2x-3)u,
s (le.whan k=7) 0

st To ond Tq

Ty =10 777 5§36 and
T—q = ‘34;60 520

=(pra) —2pY

Now, given PO is a focal chord,
Py = —1

.. g%‘ (%)L__ 2(-0)

2o Ray = F 4 2a¥

s~ xP= Qay — Aa”

s ET= Qaly-a)

b) xr = 40.,%
s %Pa,
ayyl= lza
;.H'caap)z P

~mof Tat P=p

~m of Tat @ = 9,
EQ)TLOF T ot P'_
Y—apr=p(xr-2ap)
-4 -CLP'L—.- p?L—J-lQ‘ol

Sy = pr— ap>

Greatest QOQFF s 1O 7‘77536

e Eqn of T.CmL Q B:.:L:x',ucul/l’ q.

V_ Coords of T

; px - apt = qx —aq.”>
P —-gr= cz,p"’_—aq.”
2 CP,_C‘Q)L = Cl_(_{).fq{> CP{.%)
L= alp +q.)
R ld = O"P(P*’Q/} —-CLP'L
-"8 = Q_P'l fCLPf{,-—C’LPL
- = g,
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