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1. =efipd G‘ﬁ“@ﬁmﬂ&;& B o mui LGS, aebar nEZ" Bpewd 5‘(6r+1 ) = a{3n+4)
s Bmeys. - ‘ , rl

n=1, @HE @ n&. 1 =6+1=7

QLENS. 1. = 1(3+4)=7

For verifying the result for n=1

n=1. @@ CLII 2 EHrenLOWNETS!

rwrsruilend GBI wlemm eTsooT 6160TSH

n=k @LG GUI 2 600T6MLOUITEOTS 6T60T& QIEMTETERUITLD |

k : .
Z (6r+1)=k(3k+4). @ - | -For writing the statement for n=k .
r=l — :
k+l :
Z(sr +1)= Z(6r+1)+ {6(k+1)+1}
r=1 .
= k(3k+4)+ 6k +7 @ For substituting "n=k result"
: in n“k+1"

=3k +10k +7 _

=k +D3k+7). @ (k+ 1)(3k+7)0r equivalent seen

=(k+D[3(k+D+4] '

Q&G @NES n=Fk GLN 2 @weMOWTETGHONGT n=k+1GHSH CLII

2 GOOTEMDUITEGLD. n =1 @HE& CLIM 2_600T6MLDWITEOTSI 6T60TM! BITLD 6 H&H 6T G6Y
IBloiefl )6 erivin @1@6\9@5@1 Heoul 15 Q@n@@g@m& (SBBFI‘LLJLI!TLS].LTJ(BBSLLI
6T6LGUIT n € Z* @ MG Gum asmremmu_irrmrgjrr@m

-conclusion with the "Principle of
Mathematlcal Induction". (Given
only if all the other steps are correct.)
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2. @By suﬁuur_.ﬁﬁlm y= 2|x+i1 ¥ =2+ | x| eyhueaubie sues;yu&@mu Q@!burgmrras EUSD 5.

P T P VT A Poanme  aunefiaQ ‘-‘lx‘*?’l + Exf._,; _/_tr %g}’ ;ﬂ};ﬂ‘.l 125k FSEh X Bt

HEDIDLDEN wwug; 'ﬂwugx mg)wum,
gtebeonn  GUOUI! GLIDIDTENRIGENSTUHD BRI,

y o . |
/<____ y=2lx+1] @ Graph of y=2|x+1|
2

Graph of y=2-|1]

2@ Qeul_Guyselulletr x — QpeiTdnm x =
wHow Qe GLiererfluiler x — SyeTem Dl x < —1 @m@
—2(x+1) 2+ x @6oTTev SrLUBD

! 4 x=0andx=_it_seen
afdobs x=-. S >

7 =% sﬁbstitufion or

equivalent

sronl L Fnefled

22t + 2| +|2¢| £ 4. 1607 SBGSLD
@a 2t +1|<s2-l]. @hHe FLMEILIGD

auenr edmbal

A oi<o.

3 | |
3 R correct solution seen
~-S<x<o. | comeetsolution so
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Aliter 1:
UMTLSES ®+@
Case (i) | ¥ < —2:.

66T | 65T, 2|x+2|+|xls4 e 2(x+2)-x<4.

-

3

2 5Ce 176 geiT —%s r<-2 @5 BEUEWTSELD » @6 OUMILLTETRASETTEGLD.

Case (ii) -2 <x<0

greofleir, 2

x+2/+|x<4 ©2x+2)-x<4,

Sx<0.

25860 ~2<x <0 8H BEUSWTHEGLID x G607 O IMILDITEoT R HETTELD.

x>0

Case (iil)

ereutleor, 2|x+2|+|x|$4 ©2x+2)+x<4

* 0 All 3 cases with correct solutions o
2&G6U HT6yH6T @)6Lemev. |
only 2 cases with correct solutions @

5 STUULL Fnefledufisir Sieymer —-§~st0. 25 BOUSWISGD x @6
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Aliter 2:

UM LB @ +®

2x+2|+|x| <4 @2)x+2| <4-|xl.

y
N
Both graphs
1
> X
. 8 1
JC:Oa|r1dx=—-—3- seen

euen T Nell (Bb &,
2|x+2| < 4——|x]

P, 8 <x<0 @ correct solution seen
3 : o
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3. 95 aser  afiusdo, Aw(z-1-i)=-Z g5 BolPursed  HksGumise L
UDEGHSGLD LsTelosmioh @psmets LGIDUIQLITS Sy :

BPmHa owveog Goug elpors, Arg(iz+1-1) —-- | @@uﬂmmﬁ@w |z- 2+r|@ﬁm Byl

Gl ypuonemp L e aam.@as

V2

Arg(z —‘(I + i)) = —% ‘ .

y = T
/ :
Hole at 1+i ;
. L i
> X o :
Correct half line
Breaking the argument of the product
to a sun, and using Argi = —
. H
- |
|
Recoguising the minimum umauca
Work leading to the answer
' Korie. - .
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Aliter:
UMTLIL 5815HS ®+®

z=x+iy 6T60TE

%=Arg(iz+1——i)=Arg(1—y+i(x—~l))

x=1=(1)(1-») @ Writing the given information as a

relation of x and y.

= x+y=2.

|z -2+ =|x+iy-2+i]

=[(x—2)+i(y+D)]

|y +i(y+ ) (222
=y + (417

1V 1 _ Writing the absolute value as a
=,/2 ( y+ E) + 5 complete square of x or y.

9 PR LU : o .
2L,q(;165r60ﬂé) 2[y+—;—] >0; y::—% %[;,'@Lbczur@=gg,@m.

min]z—2+il =

-

V2
@ Work leading to the answer.
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4. k>0 amd GareiGamb. (x2+~f-§) Bar mepminy oifulsd 8 efen X7 Geir Gomsid (’C ""li“) B
. . X

@1 roiy aiflulsd sefenr x~7 G @m&@ﬁ: Fwbwens g}giﬁm’_@sﬁm@ k=1 eand snBs|

k> 0. (x? +f;-)n; ane

Correct value of » .
22=-3r=7==r=5 —

. x7 @ Geelh ="C, K @ Correct péefﬁéient:

1Y X | r A
| (xm?—) , QD& T, ="C, ¥ (—1)’(;—2) =(-)"C, ¥

11-3r=-T=r=6 @ Correct value of
@ Correct coefficient

-~ x™7 @6T @evorasth = 'C,

2HC6,'C, = "'C, k¥ = k=1, gQewsilev ', = 'C;..

Work leading to the answer
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5. Lim - 1AR2X-SiN2x _ _ 4 gens &m (s

x>0 xZ(J X -l x }

lim tan 2x —sin 2x
x=0 x*(J1+x —+1-x)

sin2x

Multiplying by the conjugate

lim,_,q

Cos2x ~sin2x % (m+J}__x) @
(W1+x =v1—-x) (Jm+ 1—x)

sin2x 1—cos2x

( I+x+ 1—x)

2x xcost

: ' 2
(hmzx_,o sin2x ) « lim 2| 22* lim 1 llm (\/1+x +x/1—x)
2x x—0 x x=0cos2x :

|

It

x 2 xlx

JPoe =
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Aliter 1;

lim tan2x—sin2x

x—>0 xz(m—\/l_—;)

_ lim  sin 2x(1~cos 2x) 1 y Vi+x+41-x muitiplying by the
x—>0 x? cos 2x " lrx=l-x Nex+l=x conjugate

_ lim  sin2x(1—cos® 2x) Vi+x+41-x
x -0 x*cos2x(1+cos2x) 2x

A ) e

2x -0 2x x—=>0cos2x {x—>01+cos2x i x—

. 1
=4x1xIx=x%x2 Each limit @

Jcoo0
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Aliter2:

lim tan 2x —sin 2x

x—>0 5 (\/1 +x—+/1- x) . @ multiplying by the

conjugate

lim 1 x[ 2tanx  2tmx ) 1 X(m’“‘ﬁ-‘_")
Vitx—Vi-x " (Vi+x +1-x)

nx~—>0x_2 I—tan’x 1+tan’x

_lim 2tanx(2tan’x)  VI+x+1-x

Tx—>0 x(-tan‘x) 2x
1i . 3 li 3 K i o '
At | (R | g T | s e
x>0 x x—=>0cosx) lx—>0l-tan*x JIx—0 . ,
=2x1x IxIx2

0600 G
~4, '

Setting up the integral for .S
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6. y= 1\?:." y=0, x= - & S aeuisefamsd o senant.balubh Byésab S aand OsrsiGoumb.
X
S @en Uf,ruusmj 4 sEm owogsbenads & (s,
GpBssd S sonm x-siFomsl  ubd 27 a;mmm&saﬂ@;rm&g spbrluGSeinna. - ebsurm
dpliiissiu@d HemosHer sSeucaissy %ﬁ oo &nl(Bs.
¥

IR R R R N Y L N N R PT) [EER R '

----------- R R T LR LT R e,
---------- R AL L D R N T T
L R R R I I srramr e cu Gk E st r bR R E A
ddfdrrrsesennan Rt L N I i T

....... R R R R Y T I T}
Eedunsrtormsssrnuny R R LA L) LR R R R T R R A e
----- L N e A L L R T I T EhEmEinrnas

. 2lnx
s 0 D)

I Inte gratmn by parts or
=(In x).2x2 : _J' 252 xldx cquivalent
1 ¥ ‘ -

=4e—2f x"%dx

Work leéding to the answer

=4

Inx T d Setting up the integral for the
) . volume

8 @ Work leading to the answer
=5 _. ~
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7. 120 8 x=ct, ym_@- A euBfems  LITIORSi(penpLIrasd ﬁgﬁ&@é @&@G&frm e)@lummmq&@u
yeiiefl P = (cp, ;) Bsd 2 elien  OpmLeld  Garligel &ms&rurr@ X+p ty=Z2cp s sALB5.

BcundLreusneneydll P@ﬁn o_sien Gwsusuelr Bsn® gﬁwm@mm (Ba;(&mﬁ@ ehell Q= (CCI, )@su
oL FhPEdama. plg=~1 awms s G,

—= 1 'l @ in terms of ¢
&

~ P @ev QrLeSwilerr FLo6orLmEH)

¥y _f- _iz (x—cp) Work leading to the answer
P P

~x+ ply=2cp.

P e . L —
@)6b QFeuatenfletr LG EH DeiT =P | EBquation of the normal

- P @6 OFcleueilar FETUTE y——= p*(x—cp). - ;@
P

(cq,—)@as@aarﬂ-wrev ABHESLD;

. £_f . P (ca ep) = c(p—g)=—p'gc(p—q) O For-the substitution

P, 0 CaumIGauMmIeoT LisTerflsaT arelTLIGMeY p£gq.
Worik leading to the answer

PPg=-1.

Aliter: (For the last part) ‘
For the condition

PQ @)6tr LIGSE et = P @6V G Feueu60l60T Ul—‘l—@@ﬂ;é& '

c ¢ o :
.4 P _ P @ (: p#q,c#0) For the .substitutions
cq—cp L .
3

Lpg=-1 @ : Work j_lea'di_ng to the answer
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= (0, ~1) ewswalid B = (9, 8) ot GaneiGamb. AB o uehed C syangy AC:CB=1:2 g5
@@5@5&@1 e sfiengy. C Be@m. s AB Bheé %@@%ﬂa Q._Sflﬁ'l'! BpiBar® ! e &m&szun@
x+y-5=0 aerd sl

AD gisng CuiGaaf y=5x+ 1 @hod swrbsmors @M@m@ i Bz 2 6ien L[snm‘ﬁ D eaeng
Gerei@Gsumb. D @eir  sishionpEensid  Sremis.

B(9,8)

(2f0)+1(9) 2~ 1)+1(8)]

@ | Coordinates of C

2+1 2+1
=(3,2)
AB @)ebT L119.&F edr =1, . S :
@657 Li1q &8 mest [=—1 @ For the gradient of [

w1 @etr FneoTUIT(H

y—2=-1{x-3)
5 Work leading to the equatmn
le. x+y-5=0. \ of {

D, L @6V @@mULISITEY D B(t,5-1) ,t € R 6160 6T(HH G5,

AD @&t FLeTUMRY; y—(-1)=5(x—-0) .

D @&C&HTLIQ.60 @) (BLILIST6V,

S—i+l=5t. Work leading to the coordinates
st=1. of D -

~D=(1,4). @ D=(1,4)seen
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9, GEpiBmn® x+2y=3 sierm eliib §=a%+y -4 +1=0n BG GupGausie Usrehsss
BoLban GHampboms onlls. S
Baeie udelselgm s et S=0 S ovuidomrsapd Oohgud el gl
SO L5  DHIHIS, ' :

S=x’+y" —4x+1=0
Lix+2y-3=0. 6T6OTS
£, @60 x=3-2y;

B=2p) +* —4(3-23) +1=0

=~ 5y —4y-2=0 Forming a quadrati.c,

W S86518 A=16+4(5)(2) @ Writing the discriminant

s A>0, 20560M60 CEMTH x+2y =3, For A>0

5o L6t @reir® Geum Geumy Letaigserley @e'mr_QGuL@Lb.

GBS emeuWITeoT 6uL_ L& H 60T FLnsdrilm(p)

X +y —4x+1+ Ax+2y-3)=0, @ .'FOl_f:'the A form
@\BIG 1€ R |
@ieueuL_i_LD (2,0) oar|_1e ClFeLaND B &6UITE,

4-8+1+A(2-3)=0

s A=—3 ‘-'/'L =—3seen
. GEHENEULITET UL SHH6r &LoedrIT(®H '

X4y —ax+14+(3)(x+2y-3)=0

ie.x’+y° -—7x~—6y+10=0.

10 - BeoavTHs Seuflmb ugHns - | (Lsief eipries S1h) — a.6un.5 (2w 55)0 ufians — 2021 (202:.?2 - Bl HEhamisel BsTeM. SEULIL OIS eTso 17




Seomiens Ll apasd Senemrssemb | DI FITRISEDTS0TE

10. 2082 x + 243 sinx cosx— 1 g eugeud Reos (2x ) B sibbmiondes; Ske R >0 b 0 < ¢ < Zop
BFeSmbE, swannl cos’ x+ Visinxcosx=1 g5 Hds.

2c0s® x+ 23 sinxcos x~1

=2c0s? x—1+~/3(2sin xcosx)

= CO0S 2 X+ \/:‘; sin2x : @ Writing the expression using
cos 2x and sin 2x
=2 —1—c052x+£si112x
2 2
=2¢cos [2x - —75)
3

R=2 séen

. T
@OmIGR=2,a==

” e A
_ o =— seen
3

FLOGTIME cos® x++/3sinx =1

&2c0s’ x+2+/3sinxcosx—1=1.

2005(2x—-£] =1
3

AL C6u cos(.?x —%) = —;- @ cos[Zx _%] = %See“

2x—£=2mri E; nez
3 3

o ! .
SoX =R +Ei_g s nEZ @ Correct solution seen
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1. (@ k>1 aeré QaneiGaurd. swem x% — 20+ Dx + k-3 =0 Bhe CamGaumrer Giounb apeoriiser
Bussdampanteians s BHs,

a, B ayduen Bubapeonistenand QardiCamd. a+f8, af gfuapen k80 awd, o, § adw
Brasid Crores Bt k S @ugaxmmﬁimsﬁ&; BTG,
BiBurg 1 <k<3 aand GosrsiGeumb. J— J— .@g,tﬁmmm@gg PSS aTTSS QETemn_ Busiigd

S en. X B sradis.
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© LI grebrieo @emL el @b Lyeel Q= 06, 1,) =06 tat, 1 +04) oo
0 yeoral 1, @6t 18zl 2 eengmey alx, +at,)+b(y +bt)+c=0.

.___(axl +by, +¢)
o a4+

P @e0mHa ! @oharer QFhess g = PO

.=\/(x2—x1)2+(y2 ”ya)z @

=40 T
PESENNG

=~a’+b’. mm|axl by +el

(a* +b%)

B lax] +by, -I-c] @
Jab+p2 |

20
L:ix+y—-2=0 '
(0+6~2)(3-3-2)=-8<0 @ |
o oA,B 6IGOTLIET { @\6bT eTRQT BT uésasréJaserﬂd)@qbés‘@m T

AB @6 LSS medt = 3 @

¢ @\H@Lh AB QDGLD @)L UV TeoT T [ 1B G B ITEVOTLD

-1-(-3)

1+(-1)(=3) @ - ; T
S@=tan” (}—) |
v
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. 0 6—-| LT 3-3-2
S“@ﬁﬂé%@ﬁU =|—:E zZJE,&A@&Hé%&NI- =L“QF—lfJE

2
A X +(y—6) =8 @

ie.x’ +y* =12y +28=0.

Sz:(_x~—3)2+(y+3)2=2®

iex’ +y* ~6x+6y+16=0 30

AC:CB=242:2=2:1 @

.-.CE[QT_Q," +6J=(2,o) @ R
3 3 AN

C GWTL 15 CIF608ILD DML GIITESIGIG L euNeDT LIgSENDETTm 6TetTS%

PR Ll ) @
2 {1+m(-3)

2= 1-3m=2m+60r3m—1=2m+6

<§> m=—lorm=7

m="T. | _

. @& emeuImeor FLO6OTIIM(H y—0="T7(x—2). @ |
ie. Tx—y-14=0. | o
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S=x"+y +2gx+2fF+c=0 arz Geusworiaul eu’ L ST FETUTEH 6T6TE.
S 24,6018 2_HUSH HdnlTe QF6USHTE,c=0. |
s ayersl S, @erufSew @G NBaST CLMSISESTH BT 4

B LITE Gl&FelSULD. o
OLINSIQSTEBTailer FInETITER S-S, =2gx+(2f +12)y—-28=0

A=(0,6) 26078l S-S, =0, @67 SgieTanSmed
@2 +12)(6)-28=0.

(+63)-T=0, @A®HS S =-7- "

S 65 S,, QD& BILATGHTeh QemeWwmey 2g(-3)+27(3)= 0+16@

_ ~11 19 |
So=3043 — |=8, > g=— :
& ( 3 ] S @

- CHemaULITerT el L GE 60T &neiTLIT(H

: -19 =11
LS 2+2[——]x+2(———) =0 @
x Ty 3 3 y

ie.  3x*4+3y° —38x-22y=0.
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17. (a) cos(A+B), cos(A-B) gdusumon cosA, cos B, siﬁA, sinB‘: SpFhuameied erigss.

.@Q‘ﬂaﬂw‘&@. cﬂsC+c0‘sD=200s(c“z'ﬂ)cos(c‘z’p) e SICES. -

cosC-cosD=—2$in(c"£D)sin(CED) siem 2 Wihsiie.

FpaiinG cos9x +cosTx +cotx{cos9x —cosTx)=0 gp Hhss.

(0) eupsmioren SR 1S, o wHboret ABC Bies Csrasd Gpflenus &l Hpeys.

nEZ Bhe x#Enr+Z ams GareiGeamb. sin2x= mgm“m%w alats: &N B
2 L4tan™ x

906 wpoGarail ABC @b AB =20 cm, BC =10 cm, sin 23—* %% siang SV Befrengt. -

g;gggym&,uj B @Qj@@ﬁlﬁ}ff&ﬁ QpdGmiramiise @@as&‘éarmm@mm& ST, @m@mwmgués@jw AC
Bebr dongenshds  HTenras,

(¢} eweimE siﬂ_l{(lw”’zx) Z}Han"l(ex}-“-t&n“l(z) b BrHs.

(@ '
cos(A+B)=cosAcos B—sinAsinB ——» @ @ o _ -
cos(A—B)=cosAcos B+sinAsinB —p 10

___________________________________________________________________________________

@- + @ COS(A-PB}*{-COS(A-—B) = ZCOSACOSB @

A+B=C ereoteyld A~B= Dsrewsum@asrrerreug;rrw A- S ,B =

soeosC+eosD=2cos C+D cos ¢-D . C
2 2 7 10

@LiQumep s, cosC—cos D = cos C +cos(z — D)
= 2cos(c+(g—D)]cos[Cq(Z"D)] ,

. (D-—C). (C+DJ D
=2sin sin T
2 2 . 7 “J“f i
: (C—D). [C+D) |
=-23sin 2- sin . NG

2
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cos9x+cos7x+ cot x (¢0s9x—cosTx)=0 (sinx # Q)

cosx . .
».2cos8xcos x +——(—2sin8xsinx) =0 @
sinx

seosx=0 veus  (cos8x—sin 8@

scosx=0 Q6ueuS tan8x =1.

mezZ @& x =2m7ri%g{d)6\)gxl ne€Z AMS 8x=mrl+—'7?:~‘" .

m € Z @DS x=2mni§g{6i)6\)gl neZ BHS x:fgf+% ®+ @ >0

(5) _ | :
Gomenaar OpL: wunsTulaQun® WaEsmemf ABC @&

a’ =b’+c* —2bccos 4 g sih

oy~ 0
o
.
Le]

Bl mieue) : C @aTGHS! AB LEGTeT CIFBIGSHEI6OT 2j19 D 676015 . LIGSHTEY

‘G’gg),fpgﬁear g BC = BD2+DC2———® '

aUen & (i).A aaxr,rrm(Sasﬁewrm 6TE0 16T, GUEm (ii) 4 aﬂd](%asrrmm e'rszsﬂsoT
DC=bsinA DC-bs1n(7r~A)-;—b§smA

DB=c—bcos A @ : DB=c+bcos(7z-—A)i f =c—bcosA®

. @) eSS 6T gD, @=>a = b sin 24 +(c—bcos AY’

= b’ sin 24+ ¢ —ZbccosA-l-bzcos A

=b* +¢? =2bccos A (o sin 24 +cos® A=1) @

e e e e e m e ke A e e i e -
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: T
x¢n7r+-2*.€retrra5 {cosx = 0)

. 2sinxcosx 5
§in 2x = ———5—~—x 08" X
cos™ x

_2tanx

SCC2 X

ame (5 R

sinzﬂz-;i;l — B G JTRIGS TETLD

% 24 . '
=—, @\EIG ¢ = tan Bl
a7 25 8M6E @

A 20cm B 12¢* -25¢t+12=0
' (46 -3)(3t~4)=0

3 4 @ @
f=—or — + |
473 _

. B @& @@ Covugy Ceumimeor Gejser 2 oo
- Q@ Coumy ey &G T BeT 2 @@ -

. . . . 4
B a7l G &HTenrin cosB:-i—or cosBzg

When cos B = %; AC* =(20) +10? —2(20)(10) (:;1] = AC= 2./65. @

cos B *%; cgg,sbaauﬂéu AC? =(20)° +(10)* - 2(20)(10)‘(-2) = AC= 6J§®

(c) .
_-]; o _l Lo .
a=sint(1+e™) 2. aT6018 (1+e ™) 2 >0, QEGHWITEY ¢, G [ T GG TN D,

eTeoT ey sina = (1 +e ¥ )_% = ﬁ @

stana=e'. @ . _ —
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SILILULL Foerurlgeldmbs a+a=4.

c2ma o (s) f
l—tan @

e* >0, ayemaimey &) G TOHSLILL OGS,

x_—1+\/§

2

NG

x B)60T GILIGIILULDITEOTIOMNEOTS) FTLIL L FLOTLM el SBHLIG] Cl&F WETDE.

e

e e e o o = e Ak v e b o R e e e e b m e A A L e T = = = e
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ugs B = 05X 150 = 750

1000

P
o

GNDT B BHED =

Sy yeirar 100 |

10 - vt HeEmb LEHmb - 1 (ueief auprsd Slub) — a.6wm,s (e ul S0 uffiebs — 2021 7(2022) - BB HESEme o sienLasILLSeTeT.

1



Sooriema U mes Seerrdsembd SHIHSOTRISLOTEITE]

afsne_SsraHandGh yeteful & - Qurg Bl Penpear
sl gyprsitaaphesl) LietefuBd GUNZRD. Lstefiulpuefs LisTefaeant L CUZID Pif SIMfafsarL (heonanis
sanLifigSeed SLLADIISAGLD. HSRTELITEHLE aiamd (pempuiisd OFLPLIL LD,
1. efenLganeiEEnHG LsTeniBausne Sl B eibibpaen Gusmmenss LLETLGSSMD.
2. FEe0 clenlSgeisalensid wWePUEESHR 2 Heil Ui Fafier @bﬁlusmm&sswm$ GOIT D, ReosEminst
apEbBUNE Slsefairan Seodandalc aupsand. | - . .' '

3. Sessmsaen aipsbGLng Neopset ahulLTe Deens gsmas@&m_mmnw msﬁ&,@ LSGDN(BLD u&&gﬁm &ﬁimsws
el ADADIILISS BLAID.

4. @aneing demdlensid 2 LugHsetar el saphais ngg@ﬁﬂmrm umﬂ'ﬂmm LGl (Burrg,j NS
shlesni @ HaeNer Sun@ufied A St & 6T Lifwealh, S vsiaflenw ailsom Seosasgi.con D B6TT 2677 1 TeBIGaIDITGL
LiSiowd. LiseRsanend) Liflaumhe Ui SEIEEpHENS QEHEILLL Hiwme 2 UBLTASS.D.

2 _gmeuwd - afarr S 03

.........................................................................................

...................................................

S T P T TP P LT R

T T T P AL L LT T T T e T P TT I PR S I PERTEREFTR T )

......................

@ ._f_ + It "j_ PN S

udSaiey ol dorar {menerdsret)

1 &OUNSE. S5 bpmb Sk asmPEl uflsmsssten HeesETet SeATaRTSHI PRGIED. FhuTs
gensmuTiLLLE  SHESTAILDEEW  FIe0eSEnen gmﬁ&@g&.@ HsmL SIS pD. &%mﬁuu@gg}u IO SRS
vsiiLESaaE Ll Fafied SLapWTELD,

2. Oz Terenit sReOLSHT6eN Hend URFSEILNESHab. gFing filsmass. @@Gﬁﬁl})lﬂi@é SEFHITH G QBHBIGET.
QB clenL.SFNeus GOUILLR 8 ToslEbanGan olEMeymhenaT mmugeﬁ!wmmmys& e R &meub, o Beuanareeiied
Ut smirgg apetreny GO L. eflsnlsmi MESs16HE Caigs cfsnLbEs @@@Ltg@asas @l@ﬂ_[w 6*6)161!!1‘@] S figgmier Guigs
(Bt A ShGTE cRLIRBED, Seiann Sfissiull. Oshele Beni (Eaamw_aqm

3. GEONSETEDET 6ﬂ!am_§,g,nsms&: B Sns epaubmab. e shenLent) ¥ '@tsmwnmggn@ﬁb emipuineor shemismus O
SenLnengsayd Soifl Hireded DiepLumanl eyb. sTLNeT sflen. sefes slenTeRNGnGEnil Sieeiel mg,maqaaﬂm Byl
Elepmuiies S1) HEILett Sleudenm Fat.ip FMUTER Listaflsmis 2 i wlidded ss@g;rmm

10 - Bewanlhs Senfgs LsHns - 11 (Lsied supmied H015) — &.0ur.5 (L Hr)0 Lflems — ; 21(2022) BnuRs Sﬁwwmm&uw_mmm

2



Beomiens U snas Henemsaend L ovbspmiEweNg)

s Lenolny Gy ei‘ml..;?,esrr&rasx’r
1 ufieSAsamse cHRDLSSITE OIS AL BeaT SLEGmeTLD, UGGREMITUD GRIBGS GaiNeO
Ot lpefiLapd. TeRpUREST AUNGSSDHD shem.eapses S  GomeLeapd. qsnaﬂ appmsdea  SLnssTeD v
DI UTEMOLB SAFEDE SILLoD. : ‘
2. LsiEfisensT gee. sLEndulsd S Ldagdsd Gissard.
| gae SoMESERAGD AEIEES WEL LsTaleus amwnm apest umg;,@g;[am G\un@ggwnw aumuii@]m

QFRLCILLED CRIRTIEID. eredeon shienmdmatiemgih uﬁmﬂeﬁ@w 4pEeh u&&g@m" ,Q uu!_:_ iSewr sﬁl&m.g,g,naﬂm &nwﬂa&wnm
SIS et st Haiedr LisTaNaetish GeRpeunsr LisTENSEDET Ciallip sﬁh_aiw ’ _

4. Gupneg ushefimener Seuempms salle (pei Lé&ESHed 2.0 saligeh u,e_f,lu.r@;w ‘Gﬂmgﬁgﬂm m@muut.@arrsﬁ
stenLiepaaTen Lghetioows BSaadn URFeREs el dpereed uﬁmau,u @sums:mqg sﬁlsmna;&@&@m snuywa.uumm
ListefmeaneT 2 aflsdHe) etdpgieyb.

yerafinn pusch s s
Eabgpeom Fae0 um_ms&@ﬁ@mrmr @;@uumﬁfﬂ @xpefiemiat mmﬂuﬁﬂ;.uuwﬂu_ﬁg 851 gl @aﬁmﬁ@ sfteTe]
W3l ) .@g@uumaﬂ sefggafiung yetefiulipuelled U Carm®, Lidmd 1 Deter usGHi
sfiermOILG D L GD Srtaien Usiafimat Sosasggib eSSt gL Coemil: - -

200 .

10 - Svoomhs Bexfisd ugSms - I (qéfrsﬁl agrisgd SN} — &.60m.% (L. s uffieme — 2021 (_20é?) — B S SIS RSl SELILILCysTeTIEL.

3



Beomiens LT aoesd Smammssnemd
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Part A

deni. Cwems g g0y %Bﬁasru_u;sur sPGW @sdiempGLmsim) (S;f,rrasél apenmBal
du , u et BHSEHLS Gumd  GETowns @wﬁg&ﬁsﬁmﬁa‘f P B O
BbEimCus 2 _sien (SeTeBad @emStD 3 SEib. !war@sa:&&@u r.j]amrg
Peo.ip Qe.b gapalphtsisy i Hosseiss Burgdeipatetends

1 Hedfeymeg £ LU @ Hieidans Po b Hefle] 2mep 2 en1 PO Hewibens Qg_w G gLoe

CEETC

&L [H5.

CryHensd HNEHS.

Biorgpssell sy P e b g 9...:9 @aﬂmﬁaﬁmrg}l Bl Sangw. a B BOUUSDBG BSGID

QBTSHES I = A(my): -

- 0= {2mV, —mVp) — (mu — 2ma)

ﬂg,L_L_GOﬂGGT Ufl@F s ement sﬁl@uul.q

L%u ) °

= 4u

¥y + ¥

o+
V = Zu , Vp = 2.

. . Vo > 0.% = Q.

= QuorsgederLiier P, g eeTemnmAUIMsTII 6ilevE

V(P,@) =V(P.EY+ V(B Q)
=%+ 2u

= 4y *—

Capemeumen GBILD = .

SR
@ - .;
N
S
SN,

FQFQID.

I= ,ﬂ{:mg) for P and O

Newton's Experimental Law

For both _Vp and VQ

For both Vp >0 and

¥, > 0 or equivalent

2 seen.
du
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2. o @il srCLOUL GeTeTairsl @ Boudh SMIHG .Gzp@?é\')
Besssbsd HiTh @ B0 e gp Uit O BchE 9

| glerRsens  EHenLALL.6i @asirmw a(0<a< }@sﬁ O ds Gasid
J;’E 2. & srgi}u_iuu@&‘iissrgs@ sishidens - Lesll O Belipha Slel-b

S a B0 Hoouisd slgsdapg. tna =1 + V2 amd mil@e.

—y =

f\ @6@(@5@-‘ ==

ko

. @661@[155] —a = ata&w—%gg—;—;?——.

5= Cerd

—2 = Ztanc — {1+ tan®a). @

tanla — 2tana — 1 = 0.

10 - BenamHE Smmb gD - 11 (Leheh auprigd S L15) ~ &6un.5 (e-wf B0 Ui 08 — 2021 (2027) - RIS Hosgpmedt £_siem LU eyeTomsdt.
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H 1
—»s=u+ai®

Ts=u+-at?
pr

For the quadratic in tan « -
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| —2+V4+ 4 @ | bothx - R §
stang =————=11V2 o | | i

D < a < ZQLENGBIITE (-) FTSSH WILIIEV6N6.

o - Selecting the correct sign | |
s tana =1 +v2 o :
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3. Aoy myp oL @6 Haddams Pl gluorm & Gioms )
asELULE, Cumauls grsds usel A B BmeluBssiui. g
Beveodks FHow eluwore s00sg Gwsrss CFsigud @ Bsvstan
BrLopours Bepuleans g@f BGmsrar @luoter &l Qo Ler
Beendsll Bsneng. o meih sl i Geremanp il G BB Gweoores
Gesauth @F BGmsrer BLLapewrs Sempullared 2m , 3m asignb
Sefieysener 2 vt i Heibmsss Saanbsatul Gsirera. FioilsomssEpd
BpSEHd § HOasGSEH HIHHN BEsHdmd. @mpsc BmSHONS
Bnsed Cered pusledmhs d@assiuGang. O @ fwbamens
gicfoishet GurBiul FwasuTGEmeT OLIHRE.

T e T R r e L R e R R AL AR L AL R S il

F \
f 4
—»p F

‘V

mg
alP.E)=F
al3m Q) = i F

' ;}T Zing T ' .

;——ma @& LN TCWNEH &3 F = ma for P

F=malorQ

F = ma for2m

F = g for 3m

EES

and lTa - 2mg -3mg =2mg! F- f}%—ﬁm {f—i—F] ‘
, ' ' _ F = mag for 0, 2m and 3m

TS ITOU S [HTEHTE SWITBETLONE &FL06TLITH&ET .
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14. M kg Hlesfloyelisn @m & ﬂ@uﬂ.ﬂ.ﬂr Fmiiey sin” I }mas Qenei.. g 857 o8 enfiw GM]

10T SUIUpHEaI i t%m@gmél @u.umg,aﬂwgn@; e@m @m&&gﬁm@ (PIL) wrrmtrga s RN

o siiengy. oin S sHeouws 36 km h! Gedmbe 72 km'h! @m@ :9151&59‘1‘5&& CauiusBES &.:Tj
. Qs @rmd 500 m .gmb. o ‘&8 54 kmh“‘ B _@@&@m&.ﬂx@ & 2. ehibafu Gxgnsmm ‘
HeleupBel Curdiul FoeiirBasemen CLDIS.

For forces with or without §

| "Forall three converswns of
-| speeds -

36 X 1000
3600

72 % 1000 . @
—— = 205
3600

54 ¥ 1000
360D

2% = u® £ Jus : Applying v’ =u* +2as /

20% = 10% 4 2f{500) @

=15 gt

/ F = ma: ( ) R Applyil_lgf;_#:m@ e

F—R—Mgsing = RMFf

P=F-v @ | P=F-15 seen
=F-15

10 - Benanniha senfimb LSS - [T (Usieh aqpRigit SLLb) — s.aums (2l S0 Lfiemy — 2021 (2022) - Bps Hessmad B iTLEEILILaTOTeN,
: . ‘ 8



Beorsiens Ll e Sanamssemd B | SIS

5. Bemb 2a gy 2 LW P @(Ba)&rrm ﬁLL(gmmrfg Benmpulledr @b

A'\
mief @i @uuwre Sl Comese PmesSSSTS BivBev YD T gl 2a
a Bso 2_shen @B BenevHs Usiell Ap L6 @mm&se&utﬂ_@eﬂm@ é‘
@evipuier BB HETLL T BeRTdaLiL Herfley m 29 7 ‘
o oL 9O seidms P oy Bl Bpbsions Bess Goms ‘ '

BE 9 DL an' L GFsw Fyer g \/Ej 2. _L6H @wr&s@@mm@j (&@anﬁuu urraasas) Gwengulish apeold

giefsams Piig tiyCumdissinGn biFsissn DEEHTEDHHBEE LIGLD6N gmg aends & B,

For the forces

F = ya: @606 NrCwne&s

o ga e F=ma 4—
—Tain—=m.——F B 2 & 4
3 2(2asin) L

. _mg | :
s T= 3 @ 0 =8 seenor implied
, . 3
. T . W F=ma T
’?Q—mg—%—?’t:c&s%:ﬁ . - -

_5 @ S| Work leading to the answer
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6. sug;aaaswmr @gﬁluﬁugeu @@ Beneodid gumug;ﬁ O up A B m@ﬁ@xm B uerraﬂ&arﬂm §5ff66l€£
asmﬁ&m (penmBu 21~3j i- 2,1 S5ib. AO AB gu uu_rsaru@ﬁél OAB&EB esrrem&e ,
Cag,@@;_ OA 1Bl _OCB '-2— DU @@EB&E@@E&&_@T&& o_sien qsrrefﬁ e @esrrsn&, OC gaa BN,

A

v

a8 = (1—27) - (21— 3) @ | - ABisterms of j and J

. o Definition of A0+ AB
AU -4AF = f&‘ﬁ“ﬂﬁ itm&ﬁ S or equivalent '

_ s .
@ o -c-@s&— ez seen

g = cos™? (é)

= A04 .@m&iE Lﬁ,fﬁ‘=(_§——2§}—;&{2§—3{j

- condition for 0CE = s
OA - €8 =0@e0®ha 2(1 —21) — 3{(—2+34) =0~ using dot product

A= % @ o value of 2 or equivalent -
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7. femb 8agoupd Henp Wepud 2w @G dyrer Garso AB Bed
upsmar A gy [Henuds Lsiieliug e gliiomesl L ememmdsesliLH_(BoTaTIZ. -
Bonib da g 2 oLw Pf BGwverar BLLAPQUINS Eenipulst Qm
pell Gzred S AC = 30 Qs  BhEESH5EHH1S 2_ghe  Lysitst
Ceo L& @evamsalin grs@h 65 Gamer wiompw el A
Big Hoadagsste Gww AD =S 4% B mEHSHEBBIH
o 6ien @ BHoweodd Lshisll D 1 eir Bepemb oL BasTE. Gasmm
BiLGSH Bnsddms. Gpwis Bupesy %%W asit S HE: -
A @60 2 _diien LHSTHEEESE Snlb mmopLb STeNs. ‘

B U~

@ " | For the forces

ACD;% . ACD = = seen
B&meder FLOBlMEVEE:
An tt ufficient t
gy W x4acosf —TK3a=0 @ ﬁnde%ua ton SutHeIent 1o

work leading to the answer

aw 4 _ 16w @
3 85 15 _

i

secn.
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B pDemfiem 2 e ©_am 0 i aafldsans Poanspdssainn’ Beirammr
2_meill  Srt et Geftereaungy  smimenggdlsdt  @uagiiBse A SHed
BeanelBGH sl Been o  Blanssdss @iaorer  Fpinr - sinibde
Bosurms QEsbgond @lr ESevsraT BULupioums @enpulaT  Hdn
mieh gusnliErns £ 2 Lgmb wisnpuw mHel SHeniley A mg 88 & _snLul
B Suemfidbenas Q =1 gnnb Semeswde Sl Belrermen. @mﬂdsmas
P @mesiin EﬂuJﬁsngsélgB@LﬁismL_@uJ 2. 6Tem @£_gmieyds @EeELDy )
EREHLD. Cmird@ PA SUETGE FTLERBETIEH ARSI G Il Eﬁs‘qas@ﬂsm__rreﬁ co
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_\/_ =A= _*3—5 STEUTSS ,:E.rn._.@a-:- (e Flu silehasst = gmeiib @gﬁlssuuL.(Bsﬁmm)

A

For the forces.

: FLOBIOVES o '
. >/ R - mg 4::93( j & @
p= &
E= 7 |
An equation leading to the
baralne of R
' : “An equation leading to the
"o =0
@ T I dmg .| value of T.

& T=lmg

. N £ S | : _Anequationleadingtothe
® / T—F—mg Sm(:}_ﬁ @ | value of F.

F=dAmg — = (vr— 24 —

P @ FEeEES
=8 (o)
2 B
-l‘ﬁ)ﬁ‘ it o % : ,Alvivork leading to the answer

I B | 25
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9. A, B gp8hwen @b mfrélm Glsush Q@s&r @ anyr ﬁmgbﬁu&i@mm&, GlasrsliBaurib.  aupHEHLLTEN

GBI tgsd, P(A}—f— aiemapb P(B)y= -- srszsren;w g‘)ﬂ'I_ILJLGGITﬂTgpj f(AUB) F(AIAU ) (5|A;
o Fweibmpd Sres; BB, A’ a;su@; A @6 1B ﬂjéﬁgpﬁﬁ)@!&i GhsHams.

P(4) =5 P(8) = 3

. A, B 6T60TLIGOT FITTSTEN6 246086, | .For the condition for

- | independence
PlanB)=PlA)-P(B) @

3 | - g
-2 @ | Formulaa for P(4U B)

P(AUB) = P(A) + P(B) — P(ANE)

13 3 4
=% + 2 %5 3 Y or equivalent seen.
4.
. _P(An{AUB))  P{4} _1/5 1
P(AJAUB) =~ P(AUB)  P{AUB) 4/5 4 |
P(B n A @ | 3 or equivalent seen.
£ i_ff = —————— IR : . -
(Bia’) PiA Bh 50
. 3 3 3
P(BEnA)=P(B) - P{ANB) =2 0" E
216UV &
3 4 I
(P(B n AN = B(B}- p(A’} ——x A gf

3/5
/5

lI
RS

P(R|AT) =

@ | 3 or equivalent seen.
_ 4
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10. Gmjy Hopbasisala wbo Cprsadsiia oo OsroLuld. @oL 6o ofFs 108 4
S0 15H0 OO a;mmmm B _girsTew, @am_mm ﬁ&ﬂgmmmﬂaﬁ@m@ Boup@Gioafial, RbHH]
stnas‘smsmmum SRS, ,

aa,b,c.c ABGNEHEGSID RUWBRWETET @e0S&EIkG6T 6T

efgsr 10, QLe0&HWTE) £ — a = 10.

. Condition for the range

ne=a+10 —m{1)

G6e0IL. 6, B,60)5LLIT6Y Za+:+'z° = 6. _____...(2)@ For this or an equation

(D), (2) @SpHS! 40 + b + 20 = 30

. ‘ o (3) _ ' An equ-ation sufficientto _
t.e. da+b=10 N determine the observations l

a, b eT6OTLIGOT GBI BN 6TE00TSHET 2L EMFHILITE,

(3) @ONBESI 4a < 9 a & FTSH UILDTET ng)mrremr_@asdT 1,2 oL (Rlib

i
i

=1, 6TON6N b = &. _ ‘ Mean # mode used.

a = 2, 6TEOf 6T b = 2, @emLWIRLD SLSTIIOD Goumi Call Sy 60Teme6l 6T60TLIS M6

Q& QUTGHSTSI

1,1,6, 11, 11 seen.

~ 6TEoTG6Y E)6VE HIEIGHET 2y,6160T

1,1,6,11, 11, @
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11. (@)

)

gm usisf O Selleho PoasHesns  ClosBrTdal Gesstb ¢ mst e Lal afwiudd 9
genfisme P oumg 4 Qe besisendoit iehsn] @@ Lsirad A g owoLub 285 Gaemen Gogud)
2 Qrdasimgybel R woLgUD A BB QUGBS gemismes P SyeiiLnd sLee A G
Bnssh samdhdsn Calprp mssms O gas O Boiehs PonsehHs Bustlmrhsl s
Goumb u m s @ L aH sr,nﬂmuu@a%ﬁo:fg@ B, Qag,ﬂmsumj]m @meseatma@as&afrsm (361155-(3[55 susu)ijs-mu
FOr eufiiuLSHlsh LMDUIQUITS euenIs.

BBeiEbE, g Bed u B @ug;mzrw@mgmw A B nggmu;w P a_Lsk Gurpashe O aGssd
CrRISHeNSILD STewmiss.

Q  Blgsh S[ﬁia’aw @g;m_gurr&;& Fymenr a5 # km b LLG&T emmas»@; Bpnedly Gesddeing. @O
Giss sansHs S HOnHs Spaés d km grisslst 9 UL@ Po b S BeSmba Gob6s J3d km
g;ngggﬁm GauQprm L@ 02 b Rpbsdpm. WG P,rslemm Q@m_junss Sgren &g 2u kmht
2 L& §F BBiGmm_G urmngf,ujie‘o S @ @mL_LDgﬁlung)m@& Qa:so@,mm 2185 Goemen L@ O Hiedh
CuILites  dyren mE ?mkmh‘ 26 g {Sggg@asrn_@u uremuley P g @eml_w;ﬁluugjm@a
GEsLE DS -
() ug P oiewsm B S M @sm,mg‘j‘uug;m@ sr@aa@u} Gr,r;gw 7?:——11 a-raursum

() U@ Q.&m@z ua,_@ Pg @sm.wgfﬂuuggs@ (LpEHLIT LI ui_@s P P18 1)) Sg @ﬂf)LLD@EE@LD sTeateyly

HN_HE.

@
"I ¥ A
A_.—
u )
un & ﬁl
0@ P 0@ q
t=0= t=b=
&
Area A STU = Area A UZW Qpen &N \

T =TZ.

TZ=Z=TU= L @

- QU =5, @ LT
A ROU, DOGHS g = -
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Beowiens L emes ejm BEEMD
" aw=08g. @
‘ . o
A STU, @@@m@g=?=ST. @ |

o WD g4 = Area of ORST.

1

~(0R+5T)X 0T

“‘.1)41’6 M 4
"
= 1ig ~

P2 L6tT Q BLOMEINSDHS T0ISHS CHILD T eT6iTas h |

04 = Avea VEMX 4 Area WZ MY
i)
= Area VWYX

{¥FW + XT) X ZM

Bt b

129 =>(6g+6g) X T

~T = 2 sec.

®) | - e
V(s.B) =Tu.
Fo

R o 7P EY = 20
H/-S,\' Vip,E} _“
| // V{0, Ey=3u

V3d r(.£
,,/ VP35 =«
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V(2,5 = PP, E) + V(E,5)

= V(E,S) +V{P,E)

— XY +YE @

S . & 4
G5 60161 LLIT6oT @B/ = Euh. =

v(Q Py =V(Q.B) +¥ER @

(i) L =V(E P) + V(Q.B) @
ii ¥

R

_7i

i

[y
S

o _
ZL =/ (3u)? — (2} = +Gu

P @eveT Q@ nM&e TGS CHTLD £, 6T6s

{\

_ VE dsec(Tfg)
2T R

24
~Ea"

e tl < 'gz.

Sis

ia-‘:.:t«'} '!;‘..Iu. :‘-mj '

et o = v o e e bR N e M mm A Pe e G kb Em e o owr o RO e e

10 - Bevensig serfwb ugHmd - 11 (s agprigd M) — H6Lns (2w s uflens - 2021 (R022) - SRS S spnimsi &Mummari'?



Beomiens LIFLanss Senemtbasit SNGEFRIGLDTGN )

12.4a) @__@smsﬁ FOUS & (pd CHT e ABC sangl D’
AB = BC = AC = 6a gymeiip BC ;e OasremGeien
D @F @luwrea Sl Heosded Wb BmsaGLong:
ensudHLIULL Hefley 3meg o e w @F elriotst Frew
Qilulei - usfufjlny eowwsHmm e HeeseSsis
Gme el LG, AR, AC adw CarHmst
SiouBmpBE  Oerew Goten  (pamsafar  Siglujuy
sfleyd GarBsanGd. Lstem D syeigl AD el wns
BmpEgonm ABC B sousdled ominlshr ysfiafl
B @elimbet @rmb a@eb gﬁsitsn [Elmmés 5@;‘5‘: ‘a;snf,r

ALALATELATELLELTRLTAL AR LTLARELNAAY

e

(Bmsurras& Gastghih ﬁsﬂw Sag B s w @J,r @(ﬁsx}zfrrsm gbt_L_@;algqurg; Gmpufﬂam P® g;jsuﬂ AC lﬁ@l
msdE ILLBeen Hewlley 2m.gg 2oLl QB Slewdma P o L SamambslulpGiel- SB5
- Bouenen Loienpwl Hied Fel 55y 2 _siten Hensoss tpitell D o 1 Blepentsstin Belengl Slenilsy
Mm@ e el g6 Sefdas O gams AR Ss smisiut e, o melp sricin Gsisreumml
AP = AQ = a oux Bo5ss 0Ered gudlaiehs iddssibasmpe:.

SU01 Heufled SligdhEID BeiHA0 S BBm s Q@am (Bsuasg;mg,g; gﬂsuuﬂsug)_rg@u B
Fueit mBaanstll G, -

a) Vs o x

&

NN

rrg‘zmg;

“EEP=0 (%)
a(W,E) = F « eTe0I&

-~ alP,W)=F b (by (1)
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2SS o{Q, W) = f ¥ a1

- F =ma @enert Upewn&és

\zmg sin @ ~7 =2m(F — F cos (%)) & @
b/ ~ mgsin (E) =m (f + Feos (f)) @

anﬁ@@ﬁ"a@ (P, Qand W)

T =3mF +2m(F—F cos G})) +m(F+ fws@}} o | @

s =ut +2at® @enar HpCUTRSS:
@ e @
ar—i};“tz..

v =y + gt @evnrer LNFCWITR &Ha:
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(b)) e.@ally STl i Geiaiann 96 G]Losimﬁlw

. &bl ABCDEF iongl BoasGHgs smbgo
BeneluBssi Geangl. UGH ABC ayeis entowib
O gup Sof ¢ guith Doreme. @@ Gosbellu
QUILLDTSH Dieveur 1 mbungid. UG CD cyemg:
BeMiD 4 8 e.en il @ Gsdedul Hrimen Hwis g
shfunrgid. uG® DEF o id Syshf agg 2 emiur
o® Qosbeli giunones onrailld SIDTULTED.
AC, DF g8l efit LBisell  Hlenevd & Hransnel.
Hefl] meg e L @G Afw gluwter e
P syl A Béd ovandalillGhs SoLwns e
Gsusmid u:(>3\/Eg—) CETRSHEIIGD 8x GCouemer
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5}1’ 2. 1.6 (‘Eéz.rgsﬁétrLb G OL02m g sEwburg
DIBET B v o). V- = u” — 2ag(l ~ cos O Berted
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F&H&SMUL6T Lg.,

%Wz — g cosd = %mz — mga @ PE (5)+KE (5)+Equation (5)

~ vi=u? —2ga(l— cosf) .

- § =, 2BUN0 v = u® — 4gn {1} |

¢ @b D DS, «—F =ma:

1 - ’

z?n,g-—mf
g

fz-g

— p?=? ¥+ 2as: vy° ={u" — dga}—2- ga "

10
= y* — Sga.

(1) @O®HE  ©* = v° — 4ga

=u’> - 9ga. @

F=ma l atF:
w’ ‘f"
g — 5§ =m—
s
o,
;.Ezmg—gﬁﬁ-gmﬂ

m
= —(10ag —u*)
m .

—__...____.-___..—....——__..._—----...——-..—...-—_.._—......_.._......._-_...-.—..—__._.--
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13. Qupess @b 4o e.mLw @f @Gmsrer WBsizsieno @enpulst 9B - T
B o Pereds usiel Oo L gib wionw pell Sefle mg 2 o
R sieléma P o L gb Blensmmsbaiu_Berenan. seddams O Bbed £8ip
TP Sa @ priusHs Apmhgddms. Sepuls Bsipsient WL 4mg
aand SIEs. 13a
AiBurs FHefley m o e_oLw Cabprg sedEmns Q HasGSHE 2
BiosoBprad Guikis) Peo_Len Qurd) gafimeanisl o6 CFssls eidms
R & siboddamps. sefdsmes Peo Ldar Qursishes Fbo psiel
siafsms Q@ 58 Zkgs e, R QUAGS GsNEEH Cassmss pd
EHGHS. - RN st aiemoudemil - Mol

Benlp senyeypros Sepba | Tsder ;g,mt_@ugg;m @m&a&sg,ﬁsb 8&5&3&5 @amﬂ&m&. R @m@) )
@sﬁl@g@l 2_gltsn @YD X Suens Fiedund x+—(x Ga)y= 0 mé _@ﬂ@u&lmm@ﬁsumagmas »_sm_@&

X = x—6acen sipd, X + ¢?X = 0 aod &1 G%; BEie o = fzg Lo
.a .

5 \/Zkga

@wg}@ﬁ,&@ gafiu Beme SindssHe MIOWLISESLD @g,g;‘}gm X--*w (- X% et uu_ismu@g,g%
alFad ¢ guib sl * -

k>3 ergfiem, @@gf ngszl@@wﬁgas aﬁrrt.@as

@riBursl, k= § etand @EH&H’@EHITLD PO cg,éku @ssﬁnﬂm&&ﬂr @sm@msamu.iw mewtdHed b Lsief)
0 Bpes @6y @IFHLG a Bsd 9B Lﬁmmmwﬁwaﬂw oL ﬂﬁlw;@.@ﬁm SglFHES BeibH
sielEams Rmb&@w G_r_r)grg,smg;& HTEHED.

- Bogdih, 8FTSHS @;@5&&3@& R@m@ﬁlm BDRHE Lﬁszsrear[r ea;@m_u_lw LLUDZ%Q‘)UI_& 8IS
J:Sittion S

P @67 FLOE eSS

T For the equilibrium of ,
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Applying::’-ﬂi =2 (mp) for F’ @

Sa S

-13*2%&”73&%& @

m kga
:i m R Q2m @

18
o
, R@ﬂ)@f’ ma:@smea' ljlcr(Su_lrr@asas
4a ' T T — 2mg = —2mE .
X
4 {x— 4&} @ ‘
T 2 7= 4mg 4dn
r QY o
PN x— 4a} — 2mg = —2m¥
_ Zmg e ' @
i L, 8. | |
Xt+=={x—6a}=0 {1}
: Za
Z8
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eMOWLD X = p @eormel STLUL@ILD

ie x= én @

X =w(e® - X%) @

x =50 BOSWOH ¥ =—a,X= —iﬁé&‘- .,; ‘_

=c=+vk+1la ‘ 15

k > 3. eTehTS , 6TeoTB6) ¢ > Za.

-~ 65FF > Za. @ N

- GTETGEU E)6mLD g;G!TI'IGHQJLb
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k=38

eTeoTG6l ¢ = 3a.

i
aa fa cosfi = 3
| cos @ ==

@ILIG\I_HT@@{ v.zzi_{.%z_%z}_

3

Under gravity: T s =ut ¥ émtg

0 = vi, ——%gtgz.

; 2v 2 5 " -
’t" 3 =___7..'=_. _‘g = $ e
z & G 2 '\j g
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- CHemeuImenT GBI =ty + i+ g

1 _ : 1 fZw
”5{5"“}""4?"};(3 -2

18
10a 2o {2m 1 Y :
_ ji¥a  enfen ! =t P —1{Z
= 13 {3. +cos (:a) 2 cos (3}
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STl qH5 Lar 7 erflenn@ens @usssans LGID SpHMIh @

S

eTeoT oy SIS W W 2wy

T .
2 After hitting the floor, performs only simple harmonic
2 motion,
€ +— . ; 3e _ 3o
» The maximum height = — + —
3a Z 2
"E EERe
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4.(a) g, b gdwen LEFUDSeITSEIaD &mn@@gw@@n@sﬂ@mm msﬁl&m srsmum A H R sfsm:
GiareirGeum.
Aa + ub = 0 sieflsr, 1 = O aremeyb 1 = Gsrsmqw BB

ABC g (pd8aneniGi s G\merc(%emrm AB B BB qmarﬂ D;e_w CD Eeh _;5(_’31_1 ueﬂm‘ﬂ Eo_ij
@0, BC, (Bl ) AE i Csrpesh F BN amﬁasaﬂam_zm AB = a ersiegd AC = b stemeyth
QesmeirBeunid. (WEGoaewWS gl teh ef Gemui LsbiLIB a5 AE = a+42b
AF = a,ﬁ S CF = 55'5’ oEah Golle gl sinsgs; @8 o, FE€ K
(pdBared ACFgd seeuse b (a-48)a + 200+ 26— 2)b = 0 sremds ST B
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