REVIEW OF

ExTEN:’aIQr\) o MATIHS

dpes not coriait cprvé  SEEACTI]

F LIClE QeOmEtsy

) D; ffecaentiate:

a) evnT! X

' 4
b) cos™' 2x
¢y tan™! L ?

@) x* efnmix

2) Evalvate :

5 dx
) J ERS e
by J adx
' \/1-—4xi

) write the exact valve
of: '
ay cos (COS" 4/5)

b) tan (&0n™ 3/'5)

4 Weite the dormx,;n
and vroange of:

-1
i)%.‘:z%lr\ 5
2

5) %:4@06"

L)&’tC&I\ 31,

5) sretch each ofF the fonctions
in G 4.
'() A is the pmwt (6, 4) and
Bis the point (2,1) .
Divide -
o) AB {r\wLe(anU\lj inthe radtio
4:5
io‘) & A @xf@rr\allﬁ in the ratio
4:5 '
7) Find the acule angle (rneacest
degree) between the [ine s
X ty = G and Y= 3x
R) Solve Fori x :
x-7
x4

q) Evaluate :
- x2 . ,
@) J — dx UsiNg +he
o eape subst +ution
w=x>-1

b)J;

X /I~—4~ dx MSM% m=x-4

46) Evaduots

J' JI—x? dx
J O

uo;}x% «+ = PN

) Consicdir fhe word
i O N

P

RE VI
How mouny Wl 5 coen +he
letters of +he word be
ac rong)ed :
ay in totod 7
by if the ‘R and 'V must

be next to each other?

12) 12 peopie attend o
dinnar and ace 5@0&@61
ocound a circolar tocble .
What (s tha probab.‘h‘nd
that a pacticular couple
will be seated naext +o
each obhar ?

l?a)'Tb crack +he code of
a certain alod m, two
stages must be solved.

Tha P.’ubc Lhi l|+>j +hat %hLOe‘

‘e solved is L and Q‘rooel
',
ConT. next cetumn ...

Q) What (s the PFGIL‘JC{,DII\%
that +he code (s
g the 1C\r t fr\d
b) Suppome 10 differont
pecple (all of equal code
(;racl:“.r\?) (,th\liJr%) aﬂuv\pf
4o erack the code . Whot s,
+he probabi Ity that exadly
2 crack the cocle ?

crackecd

14) Prove (x-3)is «

Lactor oF 2= 2x*~4x +12
15) Write P(X)in terme of
Hs inecr factors if

Py = x> + B3x*— 4

key sketeh P(x) From Q1S
without thae use of calculus
17) Divide Sx# - 23+ |

ba %x*-2 and hence find
the remamobu R(x) .

%) Write the inverse of :

2

a)«d:ﬁf-)c — |
b)ﬁdze.x-i—.Q

¢) Y = 2+ cos 4 '(Oéxé'n)

(x>o)




Q) Use the Pr{m’.«'l)ie of
Mcethe maticel Thadcction
+o prove that Lor all

poe itive 1n \Le_cle/r vedlues

of n:
a1 2 2%+ 3%+ 4?7

- n* 2
= 2 (n+i
" (0)
b) BN _ | is divisable bg 4

20) Use both the ‘Auxil(cu‘g
AﬂqlalMe+lxod and 't Medkod

4o solve For O£B6 < 21 ;
5in@ + cos® = —|
21) Evaluate :
L
J z
)

22) Show +hat s'n 36

3arntx dx

é,unUS 32,0 — 43508

23) Write the exact valve

OF:
) sin 715°

b) tan 157

ey tan 11235°

24) Given P(x)= %P = 2%+~
chow @ roet exists betwean
X =1 and w = 2.

a) Use +he \halvl‘qﬂ +he
iaterveadl 7 et hod to finad
the root cocrect o Ldp.

) U:;..‘f\%'j =15 as &
fiest approximation, use
Newtoa's method +o fend

a bettec approximation
corcect to | dp ([ application)

25) Find +he term independent

of x intha e,x‘pcmst‘on of

a}(lz*- %>|5 .

o) (%~ 3/2x>8

26) Considar +he EXPANSION
of (2x+3)".

o) Wri Gk the chOd te nm
of tle expansion .

36-3k

2k

byShow Tu, -
T

cyHence find the greatest
coefficient 1~ +the € xpansian

of (2x-23)".

“21) P(aap, apt) and

Q(Raq, ) ag®) are
veariable pornts cn tha
45% .
a) Write the equation of
+he locus oF the midpol‘f\*
of PQ i f PQ is a Focal chord
by If +he tangents at f and
G meet at T, and PQ
passes theough +he po»‘-ﬂt
(0, 6e), foad +he locus of T,

r)cTVCLbC)\CL > =

¢) IF 4ha Chora PG subtends
a r“g‘hw‘ cz-.ngie ot +he 0(.3.‘/\ Q,
L) show pe = = 4
() Foad the eqn of +he
locus Of the mfdpou‘nk
of PQ .
28) If v, B,y *r¢ +he coots
of 2x*-Bx*+x-1=0,
“:tl\"\d
) (« + B+ 5)1 :
b) <Q+l)(p>+|)(5’+l)

-

C7I/°r+|/ﬁ”+/‘5

d)‘q’“ R

2a) Two of the roots of

3’3’-}— ax* + bx +8 =0 are
4 and — 2. Fiad the values

of a anct b .

30) TF o= 6xr+ Ix tk=0
has a double m%egrai‘ root,
find k.

1) A Povrhcle moves tn SHM
according to X = 2sn (4t - 'IT/LF)
Write down tts:

w) peciod  b) ampli tude
¢) centre of motion '

d) inttiad phase

32) A particle moves
chco,'cia‘r\a o -

© = 2sin 3t + Bcos 3t
ayshow that the pacticle (s
mov:‘r\g i 5HM .,

byFrad its period, a,mpi{dedﬁ g
centre of motkion

33‘) A pas ’ricle,n'nih'all?j at
rest 2 metfres to the cight
of 0O, moves accordx‘nﬁ 0
the ruie X = — 4% .
Find whire o+ next rests
and determine its M@ X 1 MU
5-pud‘.

4.




34) A pacticle Mmoving
acccrdfr\ﬁ to T o= — 4x

I's \\."'\i{,t‘Ck“a 55+0\+:‘s3(\CL4“}j at
L=6. Frad its specd and

acclaration at = 3.

25) A P&/'Jricle's W\OJr(’or\
satisfies the equadion

04+ 2x — %™,

vE =

a)y Show that the motion
(& Simple hormenic .

by Find the centre, period
and amplitude of +ha
MOToN -

30) A pc‘ur+(cle’5 motion IS

given by v= L (x-1) ms.

TF+he pW’riCle S ir\iJn‘cd\Ej
2 rvetres to +ha fl'aifd' OF C')/
"Ffr\CL +la Q)(QC‘{ POQi"'I‘Oﬂ

of the p(br?r(‘clek QA secs .
at

3‘7) The cecelerotion of a
parhcle = g.‘v'q,n b;d

dix

Find the exact velocity of

+ha pcuh‘cle when it s 2.c-m

- Q;IL—-— 4x -3 .

46 the r‘q‘gh* of O, if
faitrally Fhe pcu%‘c\e is aA
+l or{qa‘m vt ve\ociﬂj

Bems—t.

33) Evaluate :
A dx
3/5 | + x>

2a) The rate of change

O,Lu-i(,}vf
ql‘;m b%} z
dv k (v — 5000)
dt

a) Show that a selution of
+his di\C\Ce/(Qr\'}}CLQ equaﬂofﬁ

s v = 5000 + Ae“

b) LE +he raitial volume is
87000 KL and at 10 hours
+he volume 1s 129 000 KL,
£incl 1he values of A and k .
40) A piece of matad is
heated to 80°C and placed in

is a constant 18°C .~
Assuming the ~etad cools
accordi‘n& fo Newtons law of
cooh‘r\%j ond cools to 68°C
ot 15 mins, find when +ha
metad coels o 20°C 7

o room whare thae +G/mpua+ure

@? The surfece crec of

a sphucical buobble Is
i‘ncreas:na at o constont
rete of 149 mm?/s. Frad
He rate of fAcrease 1A itFs
volume when (ts raclivs is
C-bmm.

4-;) An observey SQes o

plane x lam a,vda% Pl;j»"mﬁ

ata spad of BOOLm(h and

at a M/igkt of 2000m .

At what rate is the cu\gu

of elevation From the

observer to tha picm,a
inoraas.‘,\gj whin the plan ¢
is 2km ooy K

43) A projechle is jcunche d
at an angle of © tfo +ha
horizontal at an (nitiod
\/e(oci#}j of Vmls.

Q) Derive the horizontad
and ver ticall componints of
moton .

b) Derive the carfesian
@%ua-hoa o f moticn .

c F"f’d.ﬂ‘* Jn‘mg of‘ F{f@-kt

for the projectle o

hit +le ?j‘xrou..f\d .

dy Fead +he range of the
proje ctile . '

&) Caleulate +he maxi mum uigi&
of Hw projectile .

44 A pcrticle ie projectecl

at an iaitial valocim of
AOms !, What is 1ts maximum
range 1f its angie of projeciion
‘s B0 7 - ' .
45y A pactcle (s projected at
Q0 ms~' to sirike an objecd
BO M cay. and 2m heve
the ground. Frad, nzareot
degree, tha two angles of
projection possible .
4V4>'>HA Par+ic(e = Prqjec+ec{
at an Taittial ve(oc(ﬂj of |
|00 ms ' and so +hat it just cleces
a wWwall 40O metres a,wa,t) ond
2 mrLtres R{ak. What is +he

Lurthest ‘nasi' +he weall
the particle can land ?

lhverse fynctiong ag Trig

1449 - §p) qad - 6k
2000 - 3(c¢3
2000
- sk 2003 - can
2007 - 5yg4 2004 - 3ccl )
2002 sc Newions
2002 - - P————
o 2
200 oo 32
3 - sb 2002 7
200 4 - L “Y 3 y b
1aaE - ak ehysics
_—
1999  6¢q
o2 4c -
1qq96 ¢
2001 7g
zZc03 84qg 6
146 St A
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SOLUTIONS

Da) Using table of standard

d) Lt = xtr wnd v=s5"n"x

| Ateqgrals: )
d ! l - % - 2% and dv _ )
.41, = Vb —x? ! Aot | — o
- d {v
Now S T L
b) Wt Y= cos™' 2x and il = 2x Wodx otV =
- > -
Ly = cosTha odaL = X7 + 2 sinTx
du = /l-u‘ :1(-_7(___4_ 2$i"n”'pc>
\/l—xL
Neow © oy du o
= . 2Yal 1 ok
dx e ax ) ) E')‘J 4’1} ax
= ~)/ 2 = 5 [’é" {;Cmvl ?;T] + C
. ’-L\L

Y= ton=' aL Ldu Qs
| ax
e - 44,0’
Now & _ Ay L d
ax - dw dxn
_ )/ €
- | + 442
L
T x4

= B tan' X v
> 2

dx

i

A5 — X
75

= —'/5 sia”!

5x +cC
2.

ey ¥
by bt 6 = sin™' ¥s
osinl = 3/5

Us.‘rxg Py 1Lka6ords Tleorem

)Ean{}:i
A
o ton (sinT! 3g)
:ko.ne
= 3/1{—
Ha)y For y = sin 'I)
—J
-1 £ x £
Re =Tpeycs

For o = cos™! 2o,
fe _‘d/ _ COS_( 2x
4—
D —1 £ 2x 41

) For y = ton )

D all Mol x
s orly d
R. =Ty <P
- For y=ton 2,

b ancl £ scme as above

5) a) K]

4
T

i
A

b) 9




3 7 s
N Ci~3)(_>c+?>)
S G-
B -’q/L et ..147 = |
~ p g
M+ MM
X - =220
(6,4) (2,1) 4:5 (-2)(x+1)=0
(x154.) (04:) M X =2, =)

42) + 5() | 4(1) +5(+)

q
N (‘}q) 84)
®) (2,) (6 4) 4:-5
(xor4:) (xlt‘(jp) Mmoo
(405%5(2} ) 4(4—)~'5(|)>
4~-5 ' 4-5

- (-14-10)
T)mof Xy =6 s —|
m;,OF Y= 3x is 3
Now tan 8 =

N, —my

i+m,ml

L (00

= |- 4
1/2
= 2

- @ = (050

) Testing regions:

L =34 E-] and 2 X L3

i
W
—

N

& _
L

-‘-

O

( neorest C’L(_W)

LDCL)J / dx w=x>—|
ar -
x? A
’ / /1 dx = dut
Jac 3 —
3z
=4 j W du

s d')(_ = COSG
J m ool db

Q)b)J‘ 2oz dx =4 |N@ Totak nook g1
.]4 d_ﬁ | wanjb 21
= f (:LL+4‘)-LL (,LLL_ dx = = 2060
© whena=5,
_ J, % b AR dal| we b) Treat R and V as | letter
_O , 3, | Jwhany = 4 |- No.of U\!Cvﬂs = ’y
= l %_§/2 1 i_f_'(_l—_ 1] L= O :)\l.
oo® oo = 2520
5 ) Also.
= /5 + 73 x=um+rg |Bot @ and Vean ke i1a the
= 46 roverse Ordir
71s Total no. of wos = Q520 X 2

{2) No. of w‘a,t)s. GF acrong Crxa
12 peope = I

I fon o] Treat couple as one . ol ways
= =D - whaNn =
.Jo /Eos 6 . coshdp | N But covple couid sitia reverce
X 5 e:&; order fe . Q x 1A ways
:j; cos®0 .:!6= &  Prob (axt o = 2x10!
when =0 each CnLLiI) _—T[T’_
=‘[ij”l+cos.2@d9 © = )
Jo =
H
~ 1 [9 N .Lfé"nzl;)]r &_—:% ACe
z 2 o |cos 2w =2ecse-l| 13)0) PUSJY E‘W> %

i
4

= 3
%o

°c (%) ()

b)P(exacily 3) =




LAY LA P(3) = 232" 4 12
Now #(3) =0
. x—3is afactor of P(X)

15) P(x)= X7y 3L-4

P(1)y = O -~ L-lis
FCLC{”UV’ of P/L"‘-)
‘ I 2 © — 4
! 4 4
, I 4 4 l O

cp(y = (X-1) (2 + 4x v 4)
= (-0 (x+2)*

(o)

Bx — 3
17y %32 ) Bt — 32 +1
5xt - 0x

-3x® joa 4|
-2 +b

v Ox -5
~R() = 10x-5

|8>CL) I: e :4161—- l
.4—31'; x 4
.--87’: x+ |
4
. -1 = r X+
-y A

Now Domawn uFa s x>0

- QOJ\S& of y-' is ;d>0'

!La)r_; x=zedy
;.e‘d = X- 2

?j": In (x-2) [>>2]
cy I:

-2 T oS 4'>j

2T = 2+ Cos45

. 4?’ = cos™ ! (x-2)

j'= £ ocos (-2 [14243]

. _ |
R
14) Wt n =1 ~| caee |

@) P2 2
VIR S
fe. ' - —Z<f+"> [ é/?Lig

== 0 éq:‘j/_’_‘(’

trur for = ( g
e~y &=

Assome true for n=b O = t& :

. 1%+ 2%+ ___+ p%- k™ (GZH)?’
4

Lt n=k+1
AP 23 e R (Rer)?

= Bf'(hﬂ)l +(hen)?
4
RHS = RE(EeDNE b 4 (Re)P
4
26 (k> 4+ 4(ker))

(
(k) (k> + 4k + 4)
= (ke (Re2)*

s
oo hue f‘o«’ Nn=l+|
Tftrag for 0=k ten tue for
Nebsl. Snw braue f@/ n=,
than true for N=2, and haonce
Huz for all, valiza o f .
positive

=L
4

syt = J“Z\T

‘(“Ub) in=I
fe. B'—( =4 ,which is

divisabie b(,j 4 s bwa f‘-lf
: n=)

Asscme true for n=tk

fe. BR—| = 4M (wihere M
1S5 G
pos.“r-\/e

f('\“l’&%'/lf)
bt n=12 41
fe. BRI - 5 5R

=5.5%5-65 + 4
-5(5%-1) + 4
=5(AM) + 4
= 20M + 4

= 4(Bm+1)

s divisable b% 4.
Ti+rue for n=h, thin e for
n=k+l . Shhw Frur for n=1,
thon frue for n=2  anc
hence frue for all positive
valiugo of n .

20) Avxillary Angle Method :
et 200 + cosr = Ran (B ta)

o RHS= Rsinbcosa + RsimgcosB| --

Equating (ke ferms -
o)
(2)

2coso = |
d R atnhe =1
Squaring (O and (2)°

Ricos™ (3)

3= |
Ry¥sinty = [ (4)

(3) +(4):

R sinte + RPcos™s =

SRY(stavy + cos¥s) = 2

2

—"-QL = 2

SR =tz

R=J2 @n‘r\u P\>O>
SLoSvtne T 16—7—’ ond cosy =
. - It

L=

- s8inB FCosQ =

!

—

Ja

2 =in(0+ )
If sial +Cos8 =-1,+hen .
{2 800+ We) =—|

cosia (B + Ty) = ——'/\J,2

. Ty, 8T 7w
P @ 4 /t{— =4 ) 4
for O<0+Tye 1l
A-
J@:Tr,g%_ for 0<O £ 2u
“£! et hod -
_E'P ‘tm%:t) 5)1’\9 o %l
and cCosB = |-t
I+t Y
2¢ L 1-tE =
et AL
.21 —tYe — |-t
s 28 = -2
‘_ﬁ =z
,‘_‘tOJ\Q = —
28 P for 0 24T
6= 31’!’/1 for 0L£8 ¢ 2
Cont. nart page . . -




| Test B =
—

SIn T+ CoOS T

2. 5clns 0 o T,

21) jj’

21/,
2sinx dx

- RN .
= A SN T X An

- 3J‘7, L ;Coﬁix) dz

| — Cos 2x dx

b

- 3 Loy ’
_;[xdls(nlxilo

0 = o' (20 +0)

)
X
~/
)
pl
O

5N 28 Ccos B + Cos20 s 'nb

2snbcosb cos® +
«in® (‘ - 251\/\19)

1]

= 25" cos e + 5inb
— 25in*8

1

Qs-‘qe((_ex‘n"e) + sind

—2sin38

230l — 2ain®8 + 500
— 25030

v

=3s0b _.’43[‘(\?:9

23) 5N 15 = &N (45 + 30)

=50 45 Cos 30 + 50 Cos 48
|

= | EY 4.4
AR A NS

2
= \J@ﬁ-‘
e
b) tan 15 = tan(45-30)

= Lt 45 — tan 30
| + o 45 tan 30

N i
= | -

L+ 1)

J2 —1

A ER

2 +1
G

<

= {3 -1
/\EH

3 —2§3 +|
2

= 4 -2]3

2

=2 -3

{]

i

23)c) Lt £ = tan &

=t = 2t
At 28 -1 =0
~t=—2%+]g

2

b=z —2 28
2

t= |+ ]2
But ton 1245° <O
~t= — 102
ka2 = 1 =2
24) P(N 40 and P(2) > o

- a coot of P(x) exists
between = =| and x =2

PU(-5) L0 . roct fies -6 <X 2
P(1-8) <O .~ roct lies 1:€<x <2
P(1-a) >0 -~ roof lies -8 <2l

P(+-85)>0 . root is i-8 (1d P)

)
X, = 65— —3-625
9-75
=1-9 (idp)
A5) )

- 5 ., .\l6-k / '
; ’b#l_lcg(l) (_,%—)k'—

t

‘gc‘a@t”)“i_h(-—@h(l“)h
ISCb’ 130‘—2"- (_4_)12_ 1-—@

5 30-3k /_4\b

| CL: * ( 4)

Termn (‘r\cu,p,of: % whan 30--’3'?_::0_

1]

1t

.k =10
~Term inclip .- of x:

Tu = %Ce (0"
b) Th#—( = ng_ (IB)-&‘& ("’ 3721,>,l
gch va,)@-—h 6’3)& 624)11 <f‘ >h
QCQ ‘1,}4—3'&1 (’VS)E(2~Q) 'l-lr_'

244y , ek
sC, TR (-3)"(-2)
Termindap. of X wlen 24— 4k =0
S lz_ = G
s Tem Codep. of x :
T, =%Cq (=3)f (-)*
' 51023
I

J

" - -k
= TllH = Cgl o ke

Gersral term of (C\_+ b)n‘/
]




26)) Gapzral term:
Tnpl - IIC‘2 (zx)ll—k( 3)\1

= nCl o lt-k {-h(‘g,)h

b) Th - th—| 2!2—-|Z xll—l! (3>¥1—| - (&CP+5y)) Q_CE?—(»CVL)).
l .

Now=: "C, = “Cn-| X = alprg) k.prq = %

- ! X U’L-l)l_(ll—h)\. CE/\CLH - a(_Pl t-C(r,/l>

s n 07—~
- i2-k - ?:Q_ = prHg*
R o -
| =(prq) —2PY

ond 2"'h:>c"-n 3" <

. b ~
212..& 1|2 2 2)\2 {

- 27" x '3

_ 3/

- 23

T i
- e = .
1 ke 2%

®

= 36— 3k
2k T
2yGreatest coeff when M/ﬂ>l
. 36-3R

; >
Ak

s ReT%

L Greadest coeff. T expansion
of (2x+ 3)" when k=7

vt in expansion of (21-3)”,
‘g (;(a_.wiuu\ k= 7) 40

st T—, and Tq

Ty =10 777 536 anc

Greatest coeff s 1O 2775306

Q_I)Cc) % Hl+\jl
{Y\plrop fFQ = (—‘_1— : — )

2

pa = —!

2y o (%)‘: a(-1)
o oy = xr 4+ 2at

s X'z Qay — Aa”
~xT= Qo (Y= )
b) x*= Aay

.'-(d‘(-aap): P

P gV O(: T at P:P
~mof TatQ = q,
Eqrof Tat P
Y—apr=p(x-2ap)
-y wapr =pr—lapr
,-.8 —_Px-—a,p’

_ [ Rapr dag, ap® +agr
1 1

New, given PO (e a focad chocd,

1 Coords 0f T:

px - apt=qx —aq”
P -G =apt-aq”
2 (pg)n = alp-a)(pra)
R G CLCP‘I’%)
~y=ap(peq) —ap®
oy = ap? rapq, ——CLPL

S (d = CL/PC[/

MOUU' X = a.CP f‘q/)

apL— =
AMso, mof Pa = 227739

‘ Aap - Aaq,
o (p-9)(Pr9)
Ro (p-%)

= Pf’({/
2

\

and eqn of PQ -
y-apr= LY (x-aap)
2

- QU =pr g — Qapq/
TE P& passes thro (O,bx)

2a = — slcupc(/
- P(.]/ = - é)
Seince T is <a[g> ya,) ) apq/)

Hen locwo of Tis - ‘=-(JCL

- Coords of T oce (a CP (—Cl/) ) apc”

23y — Japt=purgx —Aapi-lpg,

2P = 4
aympt 10 = (atpra), 2L W))
: 2

S = QCP‘(“CL/> L pHg = S

O
anck Y= & (_()"’f@ﬂ)

2
- 2}1 - P‘qufl
o L
=Cp+q/) _/.on‘/
- ()t
e} Xt
o —-;i‘_’ = —(;.,j +%

-

-

:laﬁ = IL-‘l— 8&"

s

y
{l
3]
R
|
®
o

. Eqnof Tat Q: y=qx-aq’ g




28)0) (v+ ) ( P+ P Ty v 1)

= aPytoprtay to + Py

+p Fy o+ |

= «px +°r}3i’°r6+56 +°r+f>fdr+]
=% v % = B+
= -‘i,+~L -
= 44
I e
:55’4‘90’%‘9&

x By
- C/

/d/&

dy e+ BT+
(w4 Brg) = alops gt By)
: (“b/a)l-’ 2 (C/a>

Y

t

]
I
Jy
o
S~
\\)
{
2
N
pl-
~~

29) Lt & = 4 ana p= -4
Now By = —/n

oL —=8y = —%

oy =

~. 3 rooks are 4 -2,
fe. (x—a)(x+2)(x~1)
= (x—4)(x*+x-2)
= x2 - 3x*—bx + ¢

Loz —3 ana b:-—-(a

30) Wi P(x) = X=Gx*+ Tx+ b
S P00 = 3x—jox +7

= (Bx-1)(x-1)
ITfe ic a double root of P(x),

Becavse coeff. of x3 in P(x) s
I, & must be | .

Tf x=1 /s a root of P(¥)
then P(1) =0
fe. =5 +7 +k =0

~ k=3

.

then (b is adoo o root of Pi(x).

x
b mp = 2
c) € O H x =0
ayIr.e. = 9

L ve beos 3t — A a3t

*e

Y = — 1% 8n3t — 27 cos 3t
= —94( 2713t + 3(:055(:)
X == 9%

Par+_ (% mov.‘ag ‘A S5HM as
acc. in form X = —-n*x
by P= 207
amp=/22+ 3>
=13
x =0

C.O. M.

. d /i .
33) x = d—;L (—'iv )
d/dL (L} "L)

iy —%—4\/1" = J — 4y dx

P -—- 4)(_ =

- —2x* +C
whan v=0, x=- 2
0= —% +C
w C =8
ket 2% g
Sovri= —4AxT 4+ b

Now, st pa,r{n'clc's MOt On

s SHM, particle must |ni+(a,u,$j
be at an ulkh’o,mi-l/va . Siac
comMisat x=C, nixt at

Mot abt w=—2.

Meax. sperc ot C.O M.

@pud: —4xt + 16
whinx = O

~speed = 16

24) X = —4x

sivis m2x+ ¢ (frem Q23)

when X=b,v=0

S0 = —T72 + C
C=T72
o -(5-\/1.-_ ~Z2xr+772

ooV —4xt 144
lk)lf\.)"'z"\ X =733

spead =/ — 36 + 144

':CJJ_E

act = — {2




1‘}\]
‘:)
<
\J
l
¢
+
)
a
|
o
\d

ay v?= 5+%1~32£
[ "_d L’L
NOWl'a’L(ZV>
"‘_._d_< 2, _ xr
T dx 5+ 32X =
= 3 =
=z
:~|<7("3/1>

which is in the Form

K = —(\lcx-h__)

L SHM
by ¢.0.M: = =
Period = am
Lt v=0O . x*_ 2% -(0=0

(X =8)(x +1)=0

=5, -2
S5’ad @ P(u‘}n'de, mow\r\fa

A SUM s at rent at i+

extremities, the e«tremities

of His pa,rﬁde, must be
x =5 and x =z ~-2. 5N

COM. is x = 3 amplitude
fe 3%

"'t:f Z" dx
ZJ 14~_| dx

2 An(x-1) + C

)

-t

whan £=0, x=2

1]

. C =0

b= 2An (x—1)

whan t =2

2 =2 n(x-1)

ol (e=1) =1

S.x =1 =e

Sk = e+ mebkes 4o

rl\ak{: O‘)C O
d i 1 - -
G (1) = %

bx?_ 4x -2

t

= 2x* - 2x* -3 x + C

whan 20=0, v =3

9
- = C
=

I 3 r 9
z Vi=2%x - 2x"-3x + 4

vl Ax?—4xr — b + 9

whin = 2

..\/:

vi= 13

+JI3

i3]

= 'tCLf\CA—-B')

= tan A — ton 8

| + ta~nAtanB
= 4 - 3/5

|+ 4 (¥s)
= |

~tan I o= |

- I = n—/4'

zya) v = 5000 + Ae Rt
RS d/ctt = k Aént

But Aeklt = v 5000

(Prox\f\ Q,u‘\.i | )

av

T = RV~ 5000)

Now tan ( tan™' 4 - ton—"%s)

tan T = tan (:ta,n" 4 4 tag‘%

28) -4 dx
J 3, Ly x®
“T= | beanx | A;
T =tan 4 — tan' 3
bt A =tan 4 - kon l\ : 4
and & = ton™ Vs tanf = 3, |

b) whan £=0, v= 87 C0O

L8000 = 5000 + Ae®
A = 82 00O
L v= BOCO + 82000 e RE

when £t=(0, v=129 000

24006 = BOOO + €2 000 e 'OF
(24
= /ez

= G;’/t(—-l

ok = Lo (“ar)

1ok

10

40) T= M+ Ae‘ht

whant=0,M=1%, T=80
L R0 =18 + A
P A:: (32
when £= l5)'r:bg
LG = IR+ 62&-!5&
B0 = ble~IBR
~1sh
- %n = <
h= In (_23/31>
—153

when T= 30

k=

30 = |% 4—&/2@_&&‘
12 = b2e— Rt
in (Y1)

-k

= 115 min (nedseot mun) "




4“) — - 94 mat[sec
de
V= %W(B A= 4due?
AV _ g dA
T dr N %—/— = Sy
d/( = C’L(‘ X dA
A Zan "t A
= | L la4a
S
= 1-a9
/Srr(
- dv _av , dr
At e Gt
- Auwer x 199
= 4we? x e
= 1-a9 r
5
(&)L\.Q/r\ (\-;O_'b
Ldy = 0-597 ma?
Zat mm’[s
42) . 300km /h
2lm
o .
x
New dx - _g00
V 2
and tanb = 7x
o8 = Ean ™! (2/)(_)
et = 2 O = tan™
do o
A= s

X

i

when x =

2

Cdo, -
e

125 radians /hour

| 43)a) X =0

g = —ﬂt £ ¢ (W C
fs @
whont =0, § =V sinb  Constant)

o~ C =Vsas'nB

8 = *gt + VainB

sy o= =gt pvisinl ¢+
J Z% stns+ b

(Whare Dis
a_ Cons l—cnt)

whent=0, y=0 ~b=0
- P . 9
"‘8- } Vi s

bYTF x = VE cosE,
. %
Hen £ s Heso

% :"8;—?_(%99
— _ﬂx)-

2V

5 (\f)e
(_ Voo 5;

sect@ 1 x tanb

. LJ = —-g)l (I + T 9y + xtany

avy
e A (w\uuf, A s
a constont) O bt y=0
whan £t= 0O ) = Vcos0B .~ t/;’ b Vi 8RB = O
o A=V eosB ; o
.~k <%}% — Vainb) =0
_ i = \/COS e -~ /
~t=0 2V as'nB
X = VicosE + B t=0, 2Vsin®
(wiere & Vs o ] 4 \
Cor\s(‘()«:\‘t) S Time OF -}\\ﬂk{; = 2Vsink
whent =0 , x=20 3
| X =\VtcosB d) whan t= 2Vsing
.- 9

x =V ( '2\/5m6> Cos@

= 2VY¥ 5118 cose
9

~x = VEstn28

]

—gt‘: +\Vsing

C)g:

Wl g =0 for maximim Wﬂli

E= Vsint NOTE @ +his
6 {ro l’)"@vu
ML Mmum
2 Max. haight kn,igjlvt
T

ottained at

= "__8;<\/5“:f\6>)_4_ V(\/sm@)s‘mg m{d-—{fl {64\;%

= —V?sin’@  VZsint6

= VrsinrE

3

16.




Th W's 44 -46, tha
hori zontedll and vartical
componunts of FLo gt | and
castesian eqn of motien
are ssdmed. In an exom
however, thay shoukd be
derived .

44.) (d = ""’@t/lz + Vt&}\\ﬂe

(J&gdso
- *-*l(y + 40t sin 30° =0

S—BE* F 40t ($) =0

So— Bt + 208 =0
=5t (t-4)=0
st =4secs

s Himme of F\(@L’c = 4secs

Swhin £ =4

40(4) cos 30
= 60 (J%)

L x = 80J3 matres

128 = —125 — 125 ton ™0 + 3200 4

25 tan* B - 3200tanB +253 =

~tang = 3200+ / 1o (1 Béoo

~tonb = 26-5207,0. ©793

=B =

45) ¥ = *‘?&L ( I+ taatg) + itant
2V

2o R= —10(59) (1 + tan'B)+ 50ten
2(sc)*

S Q= =125 (1 + tantB) + 50 tand
A

tan

250

387, 5% (rnaonest

W,)

s bootant —Sw kNl 5600 =0

'_ 46) y = *% (l + ten* @) +x tant
ot

-~y = __‘.g ( 1+ ban™@) + 1tanl

2(1o*

= — x
- 72000

whan =40, oy =2

7

. 1
s 2= = koo (lrtant®) +
2008
i 40ton B
L A000 = — 1600 — 600 tan*E +€ooalc\>
tand

o A0 tanTO —2000t0nB +140 - O

_'_‘tCh’\@: 2000 1’,/ 3G 77600

<O

~tond = AQ-qqu)
~0 =297, 4.009°

Now ; particle will Fiaish
fucthest .(;a:sf Ha wadl
when 6 = 4-009°

Now perticle il ct

grovnd wwhea y =0
e o

ie. =9t FViesinB =C
=5 '

—FLT = ICCEt s 4.0 =20

( 1+ tan'@)+ xtead

= 5E(E ~ 2001 4.009) = O
Sd= 13065 secs

Wit £ = 1-29%9 secs

x = 100( (- 2A¢5) cos 4.009°
~xz 140 metren (Moaveot
e )

o Furtleot pask AL
pc‘U"\’(C\C will landh s

10 nitre < past JINT2 0




