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1. saipp Cpressfias Gemunm i LuELGSH, sser n€ZT @heb Y (6r+1) = n(3n+4)
oI B, # . . rel

n=1, @G B .m&. L =6+1=7

U.ENS. L. =1(3+4)=7

For verifying the result for n=1

n=1. @hE CLO 2 e W TS

kwrsruilenn GBI [Blenm 6Teoor 6r6irds

n=k @LG GUID 2 6HITEMLOWITEITS 676078 QIHMTETEEUTLD

k
Z (6r+1)=k(3k+4). @ - For writing the statement for n=k
re=| = ‘
i+l &
Do (6r+1)y=> " (6r +1)+{6(k +1)+1}
re=l =l
=k(k+4)+6k+7 @ For substituting "n=Fk result"
in"n=g+1" = ;
=3k +10k+7 b
=k + D3k +7). @ (k+1)(3k+T)or equivalent seen
= (k+D)[3(k+1)+4].
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BaSwhs oweom Sap ofgors, swoalsl 2[x+2|+x|=4 @ SelPusgd x G
glebeon  GuoUWILl GUIDHOTENRISENSTUD STeRis. o

y o .

" .

/{_._ y=2x+1| @ Graph of y=2lx+]|
A .

Graph of y=2-1

@ Qeul_GuyeTeflullesr x — LeTenm x = 0.
Hmw Qeul@Liyererflulledr x — SyéiTgnm x < —1 @g’j@
“2(x+1)=2+x @eurmev STLILIGID

) 4 x =0and x=,..4_seen
@fdobe x=-3 ) 3

f ='§ substitution or

t=%, erétie. @ : v equivalent
7' o -

sruul L wefled
2|20+ 2|+|2t| < 4. eTeWT QGLD

@a 2ft+1|<2- @HS FwMEILIGD
ey eflmHa)

—iifﬂﬂ.
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Aliter 1:

‘@@ULI@B@ ®+®

Case (i) | ¥ = —2:,

ereuflenr, 2|x+2|+|x|<4 & -2(x+2)-x<4.

<Xx.

-
Tt

245Ceu Biey 6T —% <x<-2 885 HGBLUHWTHEGLD x @67 CQLIMIDTETRISETTELD.

Case {II) —2<x<0:

eTe0f 60T, 2

x+2+[x|<4 @2(x+2)-x<4.

SLx=0,

25660 -2<x<0 B HEUHWTHGLD x @)60T GILIDILDITEOT R SETTE LD,

Cascliily L2720

66Tl 60T, 2|x+2|+|x<4 @2(x+2)+x<4

A All 3 cases with correct solutions o
21,5861 HT6H6T G evena. .

only 2 cases with correct solutions o
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Aliter 2:
UM T L5 @ +®
2x+2|+|x| <4 2fx+2{ <44
¥
A
Both graphs
> X

e rLiledGHS!,
2|x+2|< 4|+

= =

wiles
A
"
1A
o

x=0andx= —-13- seen

fcnrrect solution seen
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3. gF  assl afliugBn, Arg{z~l-i}=—£ ®é "ga@uguujm.@m
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BFmHs wieveos Ceugy efpors, Argliz+1-i) = «~-—- ®H ﬂ@uﬁmm@w |z- 2+z|@9ﬁ @yl

- fleatsoaiss 2 m

g T
Arg(z =1+ i) = -7
y
/]
Holeat 1+i
;' --------- Y e
I al
) Correct half line
Arg(i(z~i=D) =7

S Argi+ Arg(z —(1+ 1‘)) _—.%

- T — ] =-—£
s Arg(z—(1+1)) i @
min|z—(2—7)|= 4B @

i
=|-cos—
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Aliter:
UMTUL S HE @*@

z=x+iy 6T60T&

= Arg(iz+1-1i) = Arg(1-y+i(x~1)) o
x=1=()1-) @ Writing the given information as a

e

relation of x and y.

= x+y=2,

lz-—2+i[=lx+fy—2+il

=[(x-2)+i(y+1)|

=|y+i(y+1)| (wx=2=y)
=V +(+1)’

1Y 1 _Writing the absolute value as a
= 2()’ +E) +‘2‘ complete square of x or y.

5 f:;.' B & i i
> & Gleorent 6L 2[y+%] >0; y=—%' SGHEUNS = G LD.

V2’
@ Work leading to the answer.

.*.miniz—2+i\=
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4, k>0 aong GsnehGsumd. (x +-§] Ber Fe@iy ofulsd e sen X’ Geli GENSEUPD (

X o=

53

@ar BEOY oiflulsd o sien x~ @6t GeMSD FLGWMS HOLCGeE. k=1 a@s S1.Es.

11
5

k>0.(+5"; @be

& r
T-r+1 =11Cr(x2 )H—r [___) & IICerI—Jrkr

X
22-3r=7=r=35 @
. x7 @)60T GeouTaLD = A1 @
1
o

11
(I "iz} ; D& T, ="C, ¥ (“1)’[
_ X X
11-3r=-T=r=6 @

-~ x~7 @6 GevorsLh = "'C,

Correct -value of r

g s e

Correct pdefﬁcient

]r — (_1)?‘ Ilcr- xji—;iﬁ:.'-

Correct value of

Correct coefficient

&G, "'C, = "'C, & = k=1, gQersiley ''C, = "'C,.

Wo'ric-‘_le;:id;in'g to the answer
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3.

tan2x-sin2x _ _ 4 g s @Gs.

lim
x>0 x‘*{«:‘1+. N

tan 2x —sin 2x

lim :
x=0 x*(yfl1+x—+/1-x)

sin2x

lim,_,q Multiplying by the conjugate

n

= x—sinz:rc (Jl_-!?;+xfl—_x) :
xz(aflix—v’l—x) x(\[vff;;_,_ l—x) @

limx_,ﬂ sinZx X(I—GUSQ.X)X(M‘}- l—x)

2x x* cos2x
" 2
; sin2x < sSinx i 1 ;
(im0t i e 7
= 1 =% 2 xlx 2

0l00/0 0

= 4
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Aliter 1:

lim  tan2x-sin2x

0 % (V% —1-7)

_ lim sin2x{1-cos2x) 1 : V+x+1-x multiplying by the
x—0 x% cos2x " lx=l-x Jlex+l-x wEy g
_ lim  sin2x(1-cos’ 2x) Nl+x+1-x
x =0 x?cos2x(1+cos2x) 4.6
im sin2x)( lim 1 lim 1 lim
=4 e Vid+x +4/1+
(2:(:-—&0 2% ) (x—}00032x}[x—>01+0032xj(x—>0 _ " xJ

]
=4x1xlx5x2 Each limit @
=,
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Aliter2:
lim tan 2x —sin2x -
x—=0 4 (~l'l+x-ﬂ'1—x) @ mul_tipl)?;ng by the
conjuga

lim 1 2tanx

(a!'l-i-_x+\f1:)

2tanx

JR—

x—0 x*

lim 2tanx(2tan’x)

|
i X
[l—mzx 1+1a111x) J+x=Jl-x («,‘1+x+ ]ﬁx)

Vit+x +1-x

x>0 x(I—-tan‘x)

=2xlx Ix1x2

ROC )

2x

lim 1 Iim'

3 ; 3 " '

lim sinx lim 1 Jre
= —_— —_— 1+x++41-x
2(1'—)0 X }(x—ﬂ)cosx} (xﬁ()htan“x)(x—}'ﬁ B }

Pacliliink @

Setting up the integral for §
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6. y= ]nTx y=0, x= - &2 H8w ausmanuissiiomsd 2 sheren SsuBh Uisad S aend GensiBaumb.
S @ u;ruuerrs:{ 4 sgn SGELmars &M_{Hs.
Upéssd S mom x-siFmsl  upl 2 .g,mymsﬁaﬂﬁwr_ms seppluGdams. - Beiswrm | -
dplissiufd HemosHear sSeneustay %’E creiid &ML (B,
............... ST 4
...... el %\
S L e R R e L R I BT I T O O R 1 €2 x
Inx 3
LITLl = i
pius-[ (s =
L. A @ ].'ntegratzon bypartsor
=(lnx).2x? |7 —_'-1 2x? x—dx EqupBlant
x

=4e—2j"=x"%dr

® T

Work leading to the answer

2
Inx

Setting up the integral for the

G emeuLLITeT HSG'GTG)JGTTGLFL z(ﬁ) die

nf B2 4
t x

—r (Inxy*|

volume

Work leading to the answer
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7. 1#£0@bs x=c, _v=‘-:- S AlsbaieTsd LLLTEILpaBLTSS g,ytu@fri G&tﬂ@&nm a@mmmu&@u
yeirall P = (cp’ ;) @50 e sen GemLsld Garliger &wm@ x+p y=2cp eeonds &GS

Besidureisneneyb@l P @isb o _sien Grsinsir Ga1h SiPLyeusnsiens lEsmerr@ uystwfit 0 = (c% E)@m
wELguh FhsSamE. pig=-1 awd HILES. _

dx __ dy _ _ ¢
E_C' Sl tz.(f¢0.)
d_y= '%_J;': _:iz=_i ,Ti,_'%'intennsof'r
dx & c % -
dt e
, 1 1
P @\6v Qs mLefuletr - Lig &S medr =—3] = —-?-
t=p
~ P @ev Qsmedullerr &FLoedrLm(
¥y _E — _iz (x i Cp) wmk iea.diﬂg to the answer
p P :
~x+ ply=2cp.
: : 5 . 8 il
P @\eb Qecueuenfletr LGB metT =P Equation of the normal

- P @6y QFsuecueniledr FloerLmE y—%:pz(x—c_:é} e @

Q= (Sqa—)@taiiﬁéﬁm-wrm B BHHGLWD;

__._—p (cq cp) = c(p g")=_.p qC(P q) @ For the substitution

P, O GoumiGeumIment L{6Ter56iT 6T6dTLIGTEY p#q.

Work leading to the answer

- - - R R S S R ST M N S M e e e e R T S SRS e

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

PQ @667 LIGSHIDEIT = P @)6h 6\ 616 60Tl 601 Lilg G5B mesT

c ¢ . .
4 P P @ (- p#q,c%0) For the substitutions
cqg—cp Bow  por 3 :
L pPg=-1 @ : Work leading to the answer
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8. A=(0,-1) asnap B = (9,8) ewapd GareiBamb. AB g uehedl C sueng AC: CB 1:2 gy
Bomeswry e eengl. C G@eam ns AB BheF @amﬁgﬂa& ﬁ'__ﬁl'!GlT CriBan® ! @ swsunl
x+y-5=0 awd SN _{Gs.

AD gyeng CuiGanE y=5x+ 1 BBe& SUMBSTIOTS @@a;@mnmj I g e sfen qshslﬂ D eaand
Qsrei@sumbd. D Geir gueonpEensnd sremis.

B(9,8)
(2(0)+1(9) % 1)+1(8)] T o
2+1 2+1 Soprr
@ SRl n J
=(3,2) et )
AB @bt L1198 &) mebdr =1. _ _
@657 LI S medr [ =—1 @ For the gradient of /

~ I @eor FneoTUIM ()

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

D, 1 @6V @@pLUILISTeY D& (t,5-1) ,t € R eTalT eT(H&H G,
AD @6t FL&TUT®; y—(—1)=5(x—0)

D @ &G TLI9.60 @) (BLILISTE,

S5—t+1=5¢. Work leading to the coordinates
sf=1, ofD -

~D=(14). @ D=(1,4)seen

10~ B ceib L - | (ol opiagid BLL15) — & A5 (2t ) Ui e — 202 Cmmaﬁmtmu ;
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. BpiGsi® x+2y=3 aens el 5‘5::3+y?'—4x+'1=09g Bm GaupGauprenr  Lsiefisaflsd

B Cai pflamlsad orlBs.
Bl usafisafignrsey eallh S=0 e mmuggﬂ@m_mmm OFsbgpd e L SFl6ir

ST L& SIS,

S=x’+y —dx+1=0
£:x+2y-3=0. 6TEOT&
L,@6 x=3-2y;

(3-2p)"+)* —4(3-2y)+1=0

5 5y =dy-2=0 @ Forming a quadratic.

Nflssss019 A=16+4(5)(2) @ Writing the discriminant
o A>0, 2L560m60 GETH x+2y=3, @ For A>0

S o Letr @eir® Ceuml Ceum Lserflserfléy @emL eyl BILb.

G5 6M6ULLITET 6UL_L &S 60T FLO6TLIT(H

¥+ 37 —dx+1+ Ax+2y-3)=0, @ For'the 4 form
@mBiIGiIER |
@eueul L LD (2,0) 26TL_MH QFCLEULD 3L, H6VIT6,
4-8+1+A4(2-3)=0

s (5) (e

. GHEn6ULLITET el LSS Fuerum®)

¥4y —4x+1+(-3)(x+2y-3)=0

ie.x’+y" =Tx-6y+10=0.
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10. 2c0? x+ 23 sinx cosx - 1 &g eugeud Reos (2x ~ ¢) @0 sibbsmnss; Bie R>0 e b 0<a< -er-ﬂ_l.b
SYSib.
BBeEES, Fwsnn( cos’ x + V3sinx cosx = | ;s Kb,

2¢0s? x+2/3 sinxcos x—1

= 2cos’ x—1+\5(25in XCOSX)

=Cos2x+ \{5 sin 2x @ Writing the expression using
cos 2x and sin 2x
=2 lc:c-s2x+£sisr12x
2 2
=2cos(2x—-£)
3
R =2 seen
* .?r
QmGR=2 ,a=—
P
o =— seen
3

FLOGTUIME cos® x++/3sinx =1

& 2¢0s x+2+3sinxcosx—1=1.

AN cos[Zx - EJ =1
3
21,566 cos(Zx—%J =—;'- @ cos [Zx = %) = %seen

ke

4 T
S2x——=2nrt E; nex

x ) 5
e n?r+gig inEeER @ Correct solution seen

E———— S —————
10 - Bemenngis senfigib uGANS - | (sl angriig B115) — s.6wn.5 (el z0)0 uf e — 2021 (2022) - Bpis Hpspries eam dain eesrer 18
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1. (@ k> 1 aend QaneiGamb. swamn® x* —2(k+1)x + (k- 3)* =0 8 GoumGumrer Guiid EPEUMRIEEIT
Bmadamenteuans ST (s,
a, f sydwen Guapeorstenens Garen@aund. o+, af gfuaben kB awd. o, § siFw
GpeiiBd Gpore B Kk e Ga_lmmmﬂmm&s SNEHS,

e
BlGurg 1 <k<3 aond Q&H‘Gﬂ@ﬁﬂmb J— aﬂmmmm pSUEISENTSES OEmann. Bmupd
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L 0+6 3 3-2
S, @)60T QT = 5 Sz@“%mﬂ' Nz} | =42.

S8kt +(y=6) =8 @

ie.x’+)" —12y+28=0.

_Szr(x—3>2+(y+3>2~—-2®

iex’ +)° —6x+6y+16=0 30

QO @

o

T T e L

AC:CB=242:42=2:1 @
.-.cz[iﬂﬁ*ﬁ}(z,ﬂ) @
37 3

C B @UTLITE CI&FEUBILD LODHENMDIL GITSICS TL a6t LI SS DT m 6T60T

S % = i:n(:s)) @

= 1-3m=2m+6o0r3m—1=2m+6
-5 m=—lorm="7

Lom=T7,

-, Gemeuwlmenr FLIetTUm®H y—0=7(x—2). @
Le. Tx-y-14=0.
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S=x2+y +2gx+ 2/ +c =0 er6iriz Gauetonig i eul L ST FTUIME 6T60TS.
S S 6uTsl 2 HUSH Haa L Ne QFag e, c =0.
s gyarsl S, @erufSew G (ham BB ST CILMSIS6 SThH BITesT 4
BDIFLITE CIFISULD, _
QUINSIOSTEBTET 6T FnerUT® S-S5, =2gx+(2f +12)y—28=0
A=(0,6) 2yeugl S8, =0, @)60r SIETETSTED ‘ ‘ '

(2f +12)(6)-28=0.

(f+6)3)-7=0, @O®HS! f=—%- @

S sl S,, D& BILIFCHTERTD SLem&WITe) 2g(-3)+2/(3)= 0+16®

-11 19
n=3g+3|— |=8, =—
g [ 3 ) =E=T3 @

b

- GG emeuulmenT eul L SHletT FLoeTUTH

% +y3+2[-_~;—ng+2(:;—l-]y=(} @

ie. 3x°+3)° —38x-22y=0.

- . e R S
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17. (@) cos(A+B), cos(A-B) Sysisufiens cosA, cosB, sinA, sinB syglwabfed sigsis.

BHAGhE, cosC +cﬂsD=2ws(CED)ms(?ED) amé SnGs. -

cosC—cosD:-Zsin(CED) sin[ci‘p) e 2 \ihEis.

Faiun@ cos9x +cosTx +cotx (cos9x-cosTx)=0 & Hiss.

(b) eupdsioren G, o3 wsbstef ABC Bped Careansel Gpfanus sl Boes.

neZ ghe xznr+Z e GereiGeurd, sin2x= 2tanx aieid SLHE.
2 I+tan® x

96 wasbasrsnll ABC g6 AB =20cm, BC =10 c¢cm, sin 2.3 = % s ST Befrengl. -

oiEsmew B CamGamrer (psGsremisen @(_r,,méiﬁrmm@wmds &m_ig, gw@eusrm@da@m AC
Beir Bmdansd ST,

L
(¢) swsLNE sin"‘[me"z") 3}+tan'l{ex)=tan']f2) R s,

(@)
cos(A+ B)=cos Acos B—sinAsinB ———» @ 3 '
cos(A—B)=cosAcos B+sindsinB —_» @ 10

__________________________________________________________________________________

@ ¥ @ COS(A +B)+ G{)S(ﬁ - B) =2¢c0s ACOS H 4 @

A+B=C eteoreyld A—-B = Dsrsmagm@taarrmeugrrsu P 5 =

C+D C-D
..casC+cosD-20{)s[ > )ws( 3 ] @ | 10

_________________________________________________________________________________

@uQumwpsl, cosC—cos D =cusC+cos(;z-—D)
o 2ms(c+(g_ﬂ}]co{c *(ZﬁD}]

. (D—C). (C+D)
= 2sin s ' .
D) D) : . 1;+j-;_='.!- o
) ©,

---------------------------------------------------------------------------------
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cos9x+cos 7x+cotx (¢os9x—cos7x)=0 (sinx # 0)

. 2cos8xcosx+ ca:')sx (—2sin8xsinx)=0 @
sinx

scosx=0 evevd (cos8x—sin 8@

ncosx=0 2eveus tan8x=1.

meL@DE x=2mrts Q-IGUEUQJHEE@@@ Br=mr+l -

4 +
mEZ@DE v=2mrs T SHbRE nEL BOS T=+ 7. ®+® 20

-----------------------------------------------------------

(b)
Ganenser anr: wrsTulenannm Wl ABC @H&

a’ =b* +c’ ~2bccos 4 gy @in

G C
|
i
i
* a
3 b
i
i
'
'
[ il
A ¢ D B A=D c B

Bloieuey : C @& AB LIS TT CI&FBIGEEI6T )19 D 6T60TS . LIS BTV

GsmmsSear g  BC =BD* + DC———{(1)

Q6D (i) A S [J TG TEOOTLD 6T60NGT; GUEMS; (i) 4 6l G mevorLh ereofledr
DC =bsin 4 DC = bsin(r ~ 4) =bsin 4

DB=c—bcos A @ DB:c-kbccs{#—A}. =c—bcosA®

- @ euen&:saf gD, @:m =b”sin >4 +(c—bcos A)’

=b’sin 24+ c® —2bccos A+ b* cos A

=p*+¢* —2bccos A (sin*A+cos® A=1) @

e e A e ST o s m s SR SRR

0= Mwmw [(mmwh_ﬁ:u.ﬁ] mp(uﬁ;:wtﬂm-aom[mj MWM 41
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e )s o e

E N ﬁf " ﬂ i . e T --"‘,; -t o o : mﬂ
: -
x¢m+—2-.5re'maa (cosx#0)
sin2x=——25mxfosxxcoszx @
cos™ x
_ 2tanx
sec’ x ' o
_ 2tanx @
1+tan’ x : 10
. 24 L :
sin2B =— =5 B Gu.(ImIGSHTEurLD
b 10cm 25 -
2t 24 .
—=—_ @\EIG f =tan
1+£ 25 ame B@
A 20cm B 12t 25t +12 =0

(4t-3)3t-4) =0

= ©-0
t=—or = +
4 3 : _

. B @& B Ceauny Caupmer Breysar 2.airG)
*. B Gl CaIDITaT W&CETaIS6T 2.60rB)

. ; 4
B &mJrmGsmeoord cosB = g—or cosB= =

When cos B = %; AC? = (20)* +10% - 2(20)1 D}[%) = AC= 2\!'5_5 @

cesB:%;.gg,s&:aauﬁléu AC? =(20)* +(10)? -2(2(})(10)‘@] :}AC=6J5_®

_____________________________________________
_____________________________________

() |
a=sin"(1+e™) 2. e16078 (1+e7) 2 >0, QULENGWITE) o, 8o [T MGIGSH TG00 LD.

1
. o =1x '_=—'_
eTeoTG6u sma-(l+e )2 m

Stana=e'. @
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SrULLL Fnearurlgelmhs a+a=41.

czema o (s) ,
1—_tan o

2e”

1—-e“=2 @

=
= e =1-¢*
- ¥t -

. —1¢\F
= e =

¢ >0, ayenswme (&) GO THSSLILL PQWTS.
. =1++5
e =
2

5 ()

x @6 GLIGNIIILDTETLONSTESI FTLIL L FLOGTLITL 6wl SIS CI&F LIGeTHS).
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Seomisws LiLamss Senemnbsend I SRS

&. Our. . (2_wisy)i ufiens - 2021 (2022)

10 - Boeups malHid

yerel @pmIGID S LID
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usayp 11

10X 25 L5250

t

=
. .
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-

uss B = 05X 150 750
- 1000

GILDT 35 FHID - 10
aps yeref = . 100
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Beomma L snss Searndaems I SITRRELDTE i

afenl_Sorasens @i yarafi & - Surg HIu Epenpeer

flemLssnsTaensel LaTeMIGH GungLd, UateNiLipwefsd LisTeNssoem LB CUTSID BT MMEEMESEIULL Weonas

Sl LISighHsed SLLMLIDTENSIGL. HSSOLTGLE Neraibibd dpempufisd AFwIbLLELD.

1. sfienLggneisense LaaiiiGasne fuli Bp Giiipdpeven GUsTTENG LILSTLEESSALD.

2. Fae eheLgsmansafangid WshUsEESe o peil Ufisafes @mﬂ,mmmm SPUILaD. .ﬁmmrﬁm
FDBIDEUNE MpofaiTen Soodbmbsle aupsabd. Gt '

3. @eossmissnen apFbCLTEl TEDpEH6T SHULLIE SiQbearnsd ﬁsﬁmmmw aﬁuﬂsﬁuﬁ tﬁm LbsESD Ffus
a4l AP LSms BLenb.

4. medewng demelemmbd 2 LUGHsele  ellenLaEnhans Eummmn_ ysefenll  LEud GUIE  DibBS
sRemTLILIG Sesees SYpiBNTe A St &6 LBweab. SpI) ListeNeow ciem SeosasgiLar | | S o e afismonsd
LiLsouth. LisiteMaanent) LAaISHE UL SaTEabasS pbSILLL e & UGUTHEESID.

2_gmyemwih - afeam Seo 03

SO S T PP Y
T PP PP PP TP T TP PP T CP I eI PP
T akba T
11 T O 3 e
S P P P T T ST T PP T O T TP r L LR
;| | -
P P e P R T PP P P S RERSCERS f S . -
i RIS . Ty
D T e e e e R R R s P R L L =
LT AR UL Al ¥
1 H
BT T e L e L R L e L LR Ll L L Ll P
i T d
AP S PR PO P P PR TR PR PP .

@ 4 4 (D) 3 4 (1) GEo)e
5 5 5. |15
unCsirey alenLbsmer (generdswer)
1 SAUNSE. S0 WHEW Sace OEMAELU UlDssSTET HlEDMGHSTET SeEETESMSENED QPMRSILGD, SRS
BlEpemuiLUlG  SSEnAOuGsiu  SEMESTNT SRGEEEE  HaLHHIEILIDID. &%mutﬁgm FEmET ST
vweiGSaeuE UL FEReT SLEDIDWLITEL.

2. g Istie sinLSEnenaT Hes URFsISEI0 LUnTémneb, g sz mﬂ%%mwé@ﬁmﬂﬁ@ﬂﬁuﬂwﬂ%ﬁ
S efiepLéaneus) GIMOILILLTosREESGN OsMomanar ol psiidsausna Garelremesns &menb, Reo Beusmenaalied
Ut smitgH dpsdreny @HILIILL eflsnLemil SFSHISALE Caipy cfenL&@a @ﬁﬁ?’ll.l.@.@ﬁ& AptILD. -sms:mg} Siifidsieten GuTEl
BT DNPGHH CHLIGMHHSE, Sisusunp HPSEIULL Asfeler g Camelab.

3. sewengsneven eflepLgsnefen 55 sMUNEG eoaibmeayb, FRLM6N sepLap) ¥ Mﬂmﬁu@h ﬁlmi,pu.l:rm eflemieni O
SieLUNTETESTEILD Smih Bredlsd SlepLwmembLapb. sfines eflsoLssfier semafisamaamiu el Aafosaic SLiH
Blenmuiies S1b SibELeT Sleupesp dallp Fwmer UsTafeows & fiw sLLEHD sibseLb.
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OaigeliLayb. mpunes SunEssody LsEAes S Camplaib. Usiefl aipmsisaL @uiriached ¥
SientULtemALE Sipamens: SLLa.

2. LsTeEeen @asaTiL SLETdied SLaI UEaSS0 Gissab.

3. sse CEMESERHGD OEGS5 WD Ustafeow e gseier et UBSSBGIETET LIESHDEH eI tpufgapeir
Mwmﬁazmmw W&memm
mmmwﬂmﬂmamﬂmﬁmﬁmwwaﬁw@ﬁmmmﬁwmm%nmmm
a@wm@&gmaﬁmmim'umme.mmummmm

4. meaﬂ&mmmn&&mwwaﬂummm mmwmuu@ﬂm
M&mmmwmmmmmmwmmmmﬁmmwm
usiteisansT 8- efissBed aLpsiand.

yereint ipuie i aeo
Gibaperp s&Mm  UMESEHEGLIST SnESiusiel wsAgiat mm}m.m.wnug By gelly eesng eiemd
umw@mﬂuuﬁaﬂwﬁwmumummmmmlw ush G5
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Part A

1. Hedfleyme e o g Hfsms Peo b Safle) 2meg 2 e g Seisns Qe 1b gf @uuoTEr
deni. Guwens 155 g8y GpyBamnipedr it gsimptursm Cprad (pepBil "
du , u esign sPsers @uad Cprowrs Gursdsiper. P @beb Q P S %
GneiaLtu o_den Wermwad GRSl 5 SBHWD. BurgisddE: e ®_> @
Po.b Qo b ganlelmbOsnam s Leansssisd @unigdsimsbsens
ST (5.

Giorgimsdsel Jemsmy Pa b 0 2 ib @eir@&@arre&m Bl samh a @6 BoUUSDE aESGLD
CrrHanpE HIEHS.

p Q
- :
S m ! ——
P Q G
- ';'.'u"_".‘.."r',' i

QETSGHES I = Almy): - P
I = Mmy) forPan

. 0= (Equ --ml?pj — (4 — 2mae)
= 2Vp —Vp =2u @

Blw L Lefler uflGFmsemen ellGLILIg

Newton's Experimental Law

Vo +VP——(41;i14) O O

V, + Vp = 4u

e For both ¥, and ¥,
(V= 2u, ¥, = 2u. @ e il dal .

@ . Vp >0,V >0. | ? |
= QuorggedlemUiler P, ¢ @emenmGUImeiTml NG FQFID.

v(P,@)=V(P,.E}Y+V(EQ) £ For both ¥, >0 and
¥, > 0 or equivalent
=2u+ 2u
1
i | 2 seen, |
. a ki 4 :
GHemeuTerT GBI = . Pt *
10- qumw I (u (mmmmj wmammhm—m{aozzj MWW
' 4
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2. o mallp SLLOULGaiMaTE @6 Soud HMISE BoBev ;:
Porasessd Bigh ¢ B0 esun 6. et O BGHE 96 |
| gleibens Senlujsir Basnsmid a(ﬂ'-:a-:%}@@ Qs ds Gousid !r
Jea o e sfuiuGSsps. sebdéms Lol O @einhel Sels %
Sgn a Beb Fomulsd Sugbdsdpg. tana =1+ V2 aad snGs. '
e y— :
25 "
i
._ - i
AL - . I
. "‘33;?—"15"1‘%{11:2.
— g= [gaeasa i ---===---=ek----a (1) : S
T —a=.gasina t*-igtz .................... @ @ } Ts=u+§at3
; »
@ @95]@@@ B JgEcosa
. 1 32:
@ @6@@[55] —&a =datana *Egm. I
i
—2 = Ztanc — (1 + tan“a). @ e s For the quadratic in tan & —!1

R T |

tana —2tana — 1 =0. T

| F——

uoffmﬂ)— -js — zZoz1(2022) - mmﬂmw

n-mmw-
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Beomiens Lfl eved Sevewissemnd SILSITRISOSS]
T — .7
—2+J45 4 @ both £ R
tana “—*—-z_mii\ﬁ . odi

0< o< ,f,.g&smﬁu_lrrsb (-) FTEH WLSlevem6v.

®

~tana =1 +\E.

10 - evemmyies aeofiob g - 11 (et eugrieb HL15) — 56LT. (8- 5 Ul oos — 2021 (2022) - S Brmiss o_siem ASOLLawioTe.
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Beomisns UL sngd Henammssemb

3. Ay mm ooLw 9O Heisme Pl guuors oL Guoms WH
oasslul®, Comaulst @résst ustall A S HooluBssiulL §nk
Beowss Afw guuores sléE Cowmrss Oosgubd @f BGwsrer
BCLappurs @apularsd @f B6asrer @Uuore s Q2 L el
GeandsULl Gsensl. e_meip sl Gsiemaunm sl O @be Cuosonss
Gasaith @i @Csvsren BULL@puwry BepuiEmed 2m , 3m gD
Haflaysener 2_sol W Henibmess SamemsaUuL Gearear. gilsmssemnd
GBSt 9 HoansEHnk sasdd Basddpa. Bmpsd BDIBSOTS
Bnssd Gs1ed puslidinhs a@aésiuaans. O B aiupBomad
sifashen BUTHL FwsuTGsmen GLipks. ,

R F 3
f
— "
| |
3
mg
a(P,E)=f
-
a(3m Q) = T i F
F=ma Q@%UQU@MW@EE i T | F = ma for P l

Imyg
= qif @
l n—a(i) | o [E=mewo -l
l ,

T. —2mg = 2m(F— f) @ _:':l F = ma for2m

| E= for3
3mg =T, =3m(F+ ) @ : T

oV aVE

T, - 2mg -3mg =2mgt F- f)+3m (f +F) |
and @ l ' l £=mEfGrQ,2mand3m—l

THTEUS] [HTETE & UITHETIDMET FL06TUTE S6T

®®@0*

25

mmmumw Ilcu.n‘uﬁiwm) mg(mm):uﬁm :mz:(zoaz} WWW

7
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4. M kg Hefisysiion @ &1 HevLujLel Fmiey Sin° i{m) meﬁ QsneiL m Gpy &8 sufGu @
oTDT UTEPGegI e Bwoa@pThe BuniGAGBE. DH @mﬁﬁ@m@ @ wimrs HomL RN

o _siiongl. oiF S sHow 36 km b @edmbg 72 kmh! @5}@ afefiéss GFUNSHeS &)
. Qs gy 500 m YGH. DS HH 54kmh'*’ 246 @M@wmm@ siT 2. b agmaud
siafaushel Qurdus Fodmrdsmen GUDIS.

For forces with or without S

sma=—
20 Lol " For all three convarsmns of

speeds

36 X 1000

3600
72 X 1000 . @
————=20ms

3600

54 X 1000
3600

/ v? =4 + Jas: ijpplying v =u® +2as /"
20% = 10% + 2f(500) @ :
50

o B
oo ™

=10 ms 1 B

=15 ms™*

F—R—Mgsing =Mf

P=F-¥ @ P=F-.15 seen
=F-15 '

25

- 0= M&aﬁﬁnmﬁ ]l(mhﬂwbﬂm)mg(mﬂmhmm@m{mﬁ]mwm

8
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5. pemb 2a g3 2 LW @I @@ewrrrm gsu_@mmrrg, Banipulieh G A,
sl @i @huren Sl Carse HmaseS5TS BuBsv @My a4l 2a
a Bsb 266 @b Heneuds LisTe Ao _L 6 BensmdbalLL_(BsienEl. B

@enpuisr whepw HEluLsT @mambaliulL. Hewfley m g
oML G Siaidms P ) Ganip Bossions Bmss Coams

B om HaL el L SHed Frren SF | fga o_L6H @m@é]ﬂim}él (2 msnauls UTTéE). Giensills Aps0id

@mﬂ&zma Pigl Lﬂu@u.hmﬂaiasuu@m @arsueum w@gma&g,ﬂm LIEHLD8ST gmg sl ET_H%.

&

For the forces’ “ .

F = ma: @ener NgGuwn&ée

. " ga F=ma +——
«Tein—=m.—— N = =
3 2(2asin) @ R L g

' mg
i T @ T =" scen or implied
3
T "F =maua T
TR—mg-I—T-cosE=0 - o

B @ B leading to the answer
e n‘g

- mww 1 :mnﬁwamm.rb) mg(m,ammr.m 2021(2022] mmw
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6. a*nmaaaawfrm SR s, m Honss s__mugxﬁ O umd A Bﬁmw B Lshefissilenr Hmens
_aarrs;i}&.mr upenmBu 21~—3j i- Zj%w AG AB EELI uu:s&ru@&;ﬂ OAB m&a esirsﬁif&‘a
ch_i,m@ Oﬁi lﬁ@ OCB—E DU .@@Mgg&&ﬁﬂﬁ o_gien qerrmﬁ smnds @ssrrsnaa OCm&a BTN,

A

L

ﬁ:(;—z,j)—(zg~3§} @ - Iéisfaermsofé‘_andj

—y — e ¢ Definition OfE E
AC-AF = [0A||AB|cos @ @ v or equivalent
2+ 3= y13y2 cos@ - "'"*'u";
5 5
s cosf = — cosd = —=seen
VZ6 . , e

é= cos_l(%g)
= 404 .@m e B TE = (i-2/)— A -3))

; A
condition for OCB = %

04 - €8 =0@e0®Ha 2(1 —27) — 3(—2+34) =0 using dot product

> % @ = value of 2 or equivalent -

10 Somoaniys et i - 11 (Lo g JL15) — a5 (2.t ) s — 2021 (2022) - P pp—
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7. mentd Sagoub Pevs Wegud 2 emw @G Fyren Gmied AB @&
(pemell A g [Henends Lsiisfiup e uLILDTSL LsnamssLILL B6TeTEI. -
Bemib 42 o LW Pf BGvsTar BHLLAPQWINS @mpulst S
pedl Gmmed 1Ba AC = 3a Q15 BGEsHESEHNE 2 6l Lysireril
Ce Lt BenamaslLlpnseh o165 Gausmsr wHmpu Hel A
B Hoansedsre G AD =5a 5 BmeESHHE3MS
o 66N @@ Hensups Lshell De el Geambsiul Bsisng. lBﬁrrs'b
BriubAs Bessaps. Gopda Bwmn 1oW amb SILES.

A @) o_sien LESTEESS B FmOBUD SRS,

I
I
I
1
i
i
!
i
1
i
1
I
I
A

@ ' [‘qu the forces

A
ACD=73 LACD = % seen
BTl 60T FLOBlEMEVE E: :
An tion sufficient to
(-;-\ W X4acosf —TX3a=0 @ ﬁndc;‘l‘?am clen

4w 4 16W @ & ‘ work leading to the answer
5 'i\'_-.' i

16W

i (mwmz—macmmmt

—— ——
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8. MeLupehr Gavewmb T @Hm emObs @G SToTen mendsler
e sfenflen smogn @ oo 0y S Semfldhanss PoansuRaslnn” Beitamg.
n_mellln Sl oo Gerereany SsFriimengglss  praéssdiBso A EHsd
PenerlnBhatuul Belien  grh  Blenssdhgs @lnuomsm  Fpus - sl
Gusonsd Gusbgonb @i @GsurrsT BLLUopWTs Denpullsl S0
mist  gusnldens P o Lgmb wispous [Eell gSewileg A mg 88 ®-_snll
Sm suenldGens Q 2o gpnb  Senewds sl Berenear. Sienfldens
P @ybenib sruisensSieufien Bus s sivem @& gmulieyds @Eﬁlﬂﬁm\ %: %
SEstn. BErE PA ayemEbl srupsegafsit gl eng@upul sfepRGaerings -
Bmast HiICE GoasmeT Henypy HoEswTs @ess P Q SiaSu
‘ @@5 ﬁ]ﬂ#ﬁd&ms&@ﬂ: BrliLghaset  @ops aflsiipear.

2\',_. = '—T sTends mTLGE. (2 flu alsmssst o medlih @;ﬁf&ﬁuu;t‘ﬁﬁﬁﬁnm)

A

For the forces.

An equation leadmg to the

yralne af P
"An eqguation 1eadmg to the
value of 1.

An equation leading to the
value of F.
: = . .. £ 5
P Qe FOBl0EES ' i
28 (0
1™ R
VM2i-1] < 1 | work leading to the answer
' - 2

1 3 '- 2
== 1 € —
2vz 2 @

10 - Gemewis saies ubSno - 11 (usheft anprigd Sls) - m;(u.&mh-.ﬁm ac-m(aoza) mwmmm
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9, A, B sidluat @® mng%lm Glmmﬁ'Q'air @ egr ;ﬁm@mmﬁﬂsﬂé GEmeiiBsurid. aUPHSLOT
G 960, P{A}-m qienab P(B)=i sienayid SIULLBsTeNg). P(AUB), P(A[AUB) ,P_(BiA"]
afuapops sens, Ane A’ s A @ By Bapedais GRsSama. '

P(A) = 5,P(5) =3

. A, B GTETLIG FMTSTEN6 JLen&UIM6U, For the condition for
.| independence
P(4NB) = P(4) - P(B) @

3 :
=20 @ | Formula a for P(4u B)

P(A UB) =P(4) + P(B) —P(ANE)

1. 3. 3 4 PN - |
=gty -ig=g _‘1_{ or equivalent seen. :
et | 4 1

_P(An{AuB)) PMA) _1/5_1
PlAlAU 5}~ P(AUB)  P(AUB) 4/5 4
n _ P(BNA) @ | .2 or equivalent seen.
P(B[A") = 70 .. 5 o :
P(BnA")=P(B)— P(Anﬁj_g.,_z%=g

2160605

(P(Br.}A’:l = P(B) -P{.-;'] = %xg =§)

@ 3 or equivalent seen.
4

3/5
P(BIA") = ﬁ =

€ 1w
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10. Gpi MeonOacissida gis Cprssdsdds 96 OsiomLuls BoL 6o.b ofFs 10ed
[OD. SEHEG DO YENEG o deres. Genlwid LysIESTIGhE CapLBCald, b5
Gmn&aﬂm EITE0NED. ‘

a,a,b,c,c NHHFHGSD RUOBHNIETET 8)VHEHIGET 6T60TSH

ef&a 10, QLen&HWMe) ¢ — a = 10. @ - Condition for the range

ne=g+10 —{1)

@)L 6, 2,60 &HLLIMTEY 2“+:+a= = 6. —{2j @ For this or an equation

(1), (2) @O\wHS 4a + b + 20 =

: An equation sufficient to
ie. 4atb=10 —3) @ Sl qu ions|

determine the observations

1

a, b 6T60TLIGUT GBI Bl 6TE00THET 2L 6D 85ILITEY,

(3) @OEHEI 4o < 9 a @ FTSHH WILOTET Gﬁuymnmrﬁ;assﬁ 1,2 L @ID

a =1, eTeviletr b = &. _ | Mean # mode used.

a = 2, TG b = 2, @60 WINLD SLETILOWm Ceum Gaum SLETEMEY 6T60TLISITE

@& QUTBHS TSI

- 6TEoTB6Y @)6VEGHBIGET 2,660 1,1,6, 11, 11 seen.

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

(&)

gm ysitefl O @aﬂ@ﬁ@f Hensgeste Goatrrss Gasb «ms™ e La aRUILGD 0O
gefsms P oyg 4 Osssasamssl Jde) gn ysel Ag oeiun 85 Geusmen Bogmb
2 Qedasimenb@ly e LU A BH® GHEpE. SONsmE P @eti_nd sLensy A Ged
Bnsch sasds Baulpie mwisns O ams O Bchs BoNseHs1s Guhteiss 265
Goumid ¥ m s~ e L&l epfuiuGHapg. P, Q.&L&ﬂm&uiﬁ@ﬁ @u&mﬁ:&s@&mw Beus-GEy SUHTENLI
05 efiluLsPsd UGIDLRLITES aegs.

BfamhaE, g B0 1w @k Glummmganw 0A @it Lu.m‘gmgf,u;m Pe_Le Cuorassng O aBsosh
CErsensuic SHrewis.

G HUH ng,laum GsLjuTss Fyren &g « km b ﬂ.._l._ﬁﬂ e:st_s@ Crnsdls Ceshalsling. S0

eies ssbds S @dnhs Hwsds d kmSMsHs oo U P2 b S @aSnbs 0508s J3dkm
By S0 Galmrm uLE Qo b Brsdape. wg PEod Qs jurss S s 2u kmh™

g L& g BprBam.BU uremsuie Sp GoLofliusbes Db 285 Cumen LLE O Beob

Genjunes drar &% 3u kmhb 2 L6 9B (B;ag@&aruﬁs‘_n unensulsy P sy @enLiofllushos

GEsLalamE. P

() v P assm sous S5 @ml.mm}uug,m@ EHED lBr,ﬁgrLb 75—-1:1 sTemeyLD

(i) uL® Qa:,mgu UL P @ wfilushe weiursl Lu_@ P BiiLe S g @@Lw@&-@w GTGETELD
EM_HE. i Ty ¢

v

(a) - ,
" ¥ Jr
A L.y
u : 1.
|
1t 1- Hl i
0‘ P o Q :I
ot i
e

———

TU=T2Z

TZ =Z=TU= 1 @ ¥
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L

" aw=05g. ®
TINC
i .

A STU, @®mHS g =

o WTW 04 = Area of ORST.

1
=—(0R + 5T) X OT @

1
=E(H+Q)X4 @

P 2 L 6T Q CLMSIUSHES B\SS CHILD T ereirss

OA = Area VZMX + Area WZMY

= Avea VWYX

1
=-£{Vw+xrj X ZM

1 .
~ 12g =-£(69+6g} ®T
~T = Zsec. @

60
(b)
V(s.E)=tu.
P
Rl G e S s » — 44
Hfé&“’ E{P,E) 2u
-7 =3
V3d VR&)m o
" V(P,5) =+ LB
Q vig.r =

D - Bt ol - 11 (Lo exgrio SL115) s (8.1 5)) ullavs ~ 2021(2022) - i Bdiast & i Ak aiones -
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(i) L

Z1L = J(3u)> — (2u)% = V5u @

v(?,5) =V(P,E) + V(E,S)

®

=V(&,5) +V{(P,E)

P @enar 0@ emLnMé&s ahSS CHILD t, 6reiTd

= yBu

-
-

2dd
e
ASu

oty <ty

=XV +VZ
- ®
s s b B B
G,&_F.emqul.unmr B0 S B —
v{Q,P) =Y¥(Q.E) +V(E, P) o @
=V(E, PJ+E£Q.E')@
=14l -
=7
-1"‘--"..4' : iy,
4
|
45
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12.(a) e_maled csouUs s WECasrewl ABC sy aal D
AB = BC = AC = 6a symenb BC gé Ganei@eisn
(W& @ @UUIDIE Slenl. Beudbals WHID EHoHGLonm
ensussLLLL. Hewlley dmen o e\l @F @lorer Fyiren
Slei  Lsuliiy  enowHEEmren  HleneoddEid
GOE GeaL LTEw. AB, AC aydw Car@ssh
sisufanps et Gerer  pasmsaflar  sigluwy
sfleys GasnBssnr@h. ystem D syenm AD dmliuns
Gmsowryg ABC @st sHeandsied aplullehr  eiter
B @eSnihe @b o @ o sien Honsssee sell i
Bsren @ Hleevds Lsisfwrgh. A G0 BensluBssiulGsien qm FBw @luorer - sllsE
GusurmF Gasbauib Bemb Sasy 2 mw @Ff @@suEter BULippuwns Benpuist @m Bel AC 65
eRBEILLGTeT Hefa) 2m g e ML 9B SIsm® P e L BoammsslulpGEGh 6

" Geusmen WoBenpw Hel el Ba 2_den Peness wsitell D e L et Renemabsiu Gesngl Heniley
mg 2oL gn Seidms O oeg AB Sg srusiul @sisng. o gelh S1lCiu’ Gamamm
AP = AQ = a o5 Bnsss Cared guelaiohs IGalssuuBAMDEI.

S salflsd SsGH samsdst HQuus GsTLurs O 8 am (ﬁ'mjmﬁmgﬁ @mﬂﬁum@u Buirgshw
FusiuTGEananl Glugs.

ARNARRA A RARART AN AR AR AR AL Y

a) x

NN

Ly

xt+y= cun@.
v ©
a(W,E) = F « eTeirs

A et W) =F > (by (1) ®

0= Mww I {mﬁnﬁw&m}—&ﬁm&f&aﬁﬂhm—m(aﬂﬂj mmm
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2SS a(Q, W) = f ¥ 616015

© F =ma @ener LIpGLn&&s

D\ -r-m(-resl)  ©

’/ m5m(§)=m(f+ﬁms(§)) @
QBTEGDEHS (P.Q,and W) <+ i B |

r=SmF-i-zm{f—Pcos(g)_)““(F'i’fm@} " | @

S=ut+ iatg @ emerr UIpGWITH &&:
@ e1=-:-Ft3 @

v =y + at @ener NgCWTH HoH:

v =Ft @

80
-Uﬁmﬁ— 1WWM]-WﬁMHMm$(2mJ—MWW.
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() e mallp sriLuul@siotang @G Gweedw

. &l ABCDEF syeng ﬂmms@g@ﬁ ﬁﬁ'ﬁ!ﬁﬁla}
HensoluBSSOL Gefteng. UG ABC ayeng sowwib
O mujp oy g RuIb OereRiL @@  Gwsbedus
@lioTen Sinal’ s &blilrgd. LGH CD giems!
pend o @ e snl W @ Gwsbel SfLren HoLs
sbiwurgn. uGs DEF e b Qief afg o _enLwl
om Gosval @UUIOTer Simfalld SOILNEGLD.
AC, DF 8w el iiss Floaad s s,
Heofley meg e mLw gm S @Uuorer wewl
P geng A @b ovasslUlBE SLwuns @
Goumib u{:»sﬁ GeEr@ssiufn =185 Bausst
o &bl ayflty Buhss Lsm_nGEdns.
werfiulslr C @edlhba D suanuision BuibssAst e
g sbiuls apson UrBundssiuBd e.gmiey
allsnaulish. LHLOGHT %mg alang mﬁutfﬁaﬁ@; [Tt
P @en A Bl Csusomupiion Siuisssfs OP sy
OA o_Lei Garad 0 (020<m 5 eb@wduTs
oiger &F v susng. V¢ = u® — 2ag(l - cos 6) Bemsd
SIUUGSASMOFHE S1.Bs.

F @ sbiown Ufta Gooashes sbHm sy west P@ar 63 w siga w? = 1 - 9ag
@esd SIOLGBNBESME B, SbsmbHs swilulsd gpeob weell Pidg SyGLrdlssiu@
IDEIHTHSHMBE  HTHIS.

B

=

Gfrmmm e iy

e e R e e e

b) 1
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FHEGHTUIL6T LIy,

|

L 2 i il ol i @ PE (5)+KE (5)+Equation (5)
2 F

~ vi=u® —2ga(l— cosb) @

2

8 =n, WOHUINN v = u® — 4ga {1}

C @6mba D QN&G, «—F =ma!
3mg =mf

5 16
f=-5

— vi=u+ 2as; t"iz:(ﬂz“‘}.gﬂ)—g'%ﬂ .
= u* — Sga.

(1) @e9®Ha  w® = v’ —4ga
=1® —8ga. @

F=ma |l atF:
: ®

mg—5=m?

L
. S=mg - :(uﬂ - 9ga)

___,_....,.,..____....-—.-_—___*———---»-————1--I'!'--——---—-—"“"----"—---"_--‘

- oy senfid e - 11 (Lol evgrish HLLLB) — . (8.1 g0 2l
usdions )
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13. Qupems geond dam e.oLw gf BSwsra Ssissionw @erpuls B -
el @@ Blesods LsTedl 02 Lgib whomw e Senfllay m g 2 LW
on sieidms Po_Lgup @manssiulBeienen. sesisos O BDeS SC1p
Smb Sa @ priusHsd Osmigdaps. @emoulst Wsipsaw WG 4mg
sias SF([Bs5. 154

g
GiBurg Hefley m @ ool Cabpre geisms Q PoaEGHEHTS
BusBprad @uwnd Pe_ e Buond gafimanbsl g6 Csisds melsmns
R g osisedaps swmisms P Lda Curgiushed Fbm (st
sihsms Q@ a8 2kga e R Quiisd OsiLEEd Cusdonss /
A i & (Beirg sremiouismiiL ;ﬂwu:
@eoip pemempmosd @Seba s mmu@umnb Buibspder Goisds seiisms R Qe O
Eelmbs o _sfen SITD X Serg Fwaund x+—(x 6a)=0 5 Q}@u@mm@ﬂsﬁm%ﬁmﬁ asm.@&

X=x~6aeen suwd, X+ o?X =0 aenss H1.G5; @RG 0 = }fa ;

ﬁwm@aﬁl% ol @ems GusesS PLUSDBLD EHHID X“aﬁic - XY @i LwsuBSH)
clF#Id ¢ QUIb HTEEE.

k>3 aeflen, Benip Honfeymblioais esrruBas

BLBurg, & = 8§ sreunss G\aswm@smrw P, 0 syali @mﬁesmeaesm gefiensmylb SemrsHelmhal Lsied)
0 Bpes S0 grw Tﬂ @ 9% tﬁﬁﬁwmwﬁﬂuﬂm Bl ﬂm;&‘»ﬂ@'ﬁ 2LUFHHEGS BibHHH
geflsmns R aBEGD CRrmas snais. ¢

Boab, BsisHAs @mﬂﬁmas R,rf.]su&;;ﬂm oipds e .g;dm.u.lm a;_.u.lu BHULF Lmﬁggﬁm@mm
mm'

‘J2kga

P @67 FL0EeneSE

T For the equilibrium of ,

mro (3)
4a

10- mmm BT (LMWJBM) mg(mwmmm - 2021(2022) - mwmﬂzz
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Appl}’ing_:? 'g =4 (my) forF Q:

Sa 5a

-Tﬂmzmu—m,fzkga _ @

: 2 O 2m .-.u=‘]% @
t b

O

18

RS F = mg@ﬁmﬁ'ﬁr UrCwm&elés :

= T T — 2mg = —2mX

1 1* N @

T 4 4a
R v mg 1
& —(x— 4a) — 2mg = —2m¥
2mg a @
5 ., 9 y
it=—(x—6a)=0 (D
Za
20
X=x—6a »
s X=%
.
. : _ s
W= F+eX=0@BGe= 1. @
10

m—mﬁumu:mll wmj_&mmuﬁmr?&mm@]_mwmmﬁg
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enLoWiLh X = 0 @6ormeh STUU@ILD

ie. x = 6a. @

iri — mz(cz . Xﬂ) (2)

x= 50, &6 X = —a, X = —2/Zkga. ._ ._

*‘-?‘E‘“v‘k-I-la.@ : 158

k = 3. 6T601& , 6T @6l ¢ > 2a.

-~ 6NEFD > 2a. @ _ ‘,

- GTEOT G6U @M 56rrli6u&:ruh®

10
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k=8
eTedT@6U ¢ = 3a.
4a 2 R
2 (3
¥ =
coS & 3
Nﬁ “ mt:L:'B-—[II
B
® 3a i o |a 1
c e ti—';;{-ﬁ_a)
3a
2

QUOLITWS v? =L (9a° — 4a*)

3
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_ 1 2% )
w\3
% Gﬁmﬁﬂ WImeor (B_I:I'Jj:]'Lb = ti + t? + fg_

1 -E{;s; 1 /2a
=50-% [aolT o)

- oo [ @) 2o ) ©

60

e—————
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T T SibHTRISLDTEN G

ST 3055 LT & Tl @ ens G sHsSmS L GHID S4HHILD @

cTeoTGey 2\ WIT 2 WrLd
o 2q After hitting the floor, performs only simple harmonic
R motion.
R o . . 3a _ 3a
& The maximum height = — + —
3a 2 Z
e LR
2 =3
0 @ -

e e e e e e . E e S mm e e e N WM P e e e e e e e e M N E P W e e R WS e o oSS

~ : : 'E .)_ p Lu':m)ﬂ dm ,]-mwmm.zv
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4.(a) a,b guder LFFLDEITHEIaID &mwﬂmﬂﬁweqma; aarrﬂiiesm srmaum A, ER sineyl
QareirGsumib. .
Aa + ub = 0 sriafleir, A = Qaravieyb o = 0 smrauw B ([Ho.

ABC g (psGanemiGiusnd GesnsiBairD. AB @6 BBLI uenaﬂl DLLQ cD Gein [E{BLI yehef E o1
@, BC, (FLLiu L) AE sy Canbsst F @M shléalEmer. AB = g eTeytD AC = b sremeyLl
QrsiBam. WEBsTERE eLLe dfoul uusuesd AE = 222 gas snGs.

E: aﬁag,&em.ﬁ CF = ﬁc?%mm Beuug golamer aimshs; @nig o, FE R
(p@Basrenll ACF s smamped apab (o -48)a +2(a+26-2)b=0ams &ifs.
BHOBHS!, @ , f BB CUBIOTEIHSMENES HTIE.

(b) ABC susndl (5 LESHHeT Bemb 2a SN 9 FHUSS ap&Berend steneyb D, E, F syslwsn
wpemBus AB, BC, AC sysfwsupflsn BEU Lshefssi GISUTEI}Lb Glmrfsfl@suﬂm 2P,\3 P,2J3P,aP

GTENERID  LI(HIDEHEEMET 2 DLl sﬂlanaam (panmBuwl AB AE BC BC w@@m ﬁﬁﬁ@ﬂm{ﬁw
Geualonssd O@radulen allsnemusi AC @ﬁﬂ@E FLOMHSTIORNSS g,mgé‘mm@gmg mum@m&z
o @61 GupioTETGmEE SIS, S

dimesd Os1ed A B@n e SEEW UGws R 2 ol @(r_r, ﬁnﬂ sﬁm&u_a_aﬁ U@mﬁr G‘m
2 LU @ BommeEs swagestongl. R, G agdweybiien QupNoTAIHIEmsTS STERIS.,
@siclenss Gsr@dulsr slmenuefian UGomemDb - Sosmuinb - aipd, AB g ellensmueier
srdss Berd shHsGh Usalse ABelGhE oo SMTEmSS &reNs.
@iiBuTE umesT Hn 2 ol g Bmen Qanedu s CissliLiGelsipa!. B yFus Q@r@@uﬂm
ellsmsriLei ushﬁs‘ﬂ B@anLiss s1éaasipg. H S Qummnmwg;mw @mﬁﬂmuﬁm BunesenasiL|(i

HTFHIS.

If A = 0, eTeofledr @ = —— b.

2 'R

@8 STUULL BB 6meoT UL 60T @gﬁﬁmu@,\@}sﬁm}gﬁ..

@uaunws (1) eloha b =0
b # 0, QLENSHWITE g =0 @

S A=0, 4=0

wmmmumn 1l (wmw,ampmg{mnhm—aomm-) mmmmn_mmmm
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fl
ol
+
NI
8l
™

2= 2~
_a+2b
BERRO,
' 20
AF | AE (or A, E, F 2CGIJ CHIGHTLI6v &msmsmsu )
CF | ¢B (or ¢, F, B ®CU CHIGHTLIG6) a.eitma'msu)
10

T ( (MWM} m.ﬁtm&n)u.nu&.m eDP.‘l qeoez} MW Mmng
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AP =AC +CF @

aﬂ=§ +BE§

¢(5+29)=§+3(674’+E‘) O

4
© @a+ 2ab=4b +4B(—b+ q)

w(ae—4f)a+Ra+48 ~4)b=0 @
ab =0,z i b @e®mHa :

g—4f =0or2a+ 48 -4=0

R R S R AR S R e e e e A S e e e e e e e Ee e mm e e o N S MR A MR e e e e e wm e e e e e me e e s m o Em me e e mm

10 - Seowi sl g - 11 (uste atpriseid BLL15)— .00 (&1 29)1fLaoe - 2021 (2022) - KB Akeriee o_cloSatiauwmar,
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(b)

p i w
X =2P +1;’§Pcasg—-apc£}s§ ®

_,,P-FSP oP
- 2 2
1
=—{7 — )P
2{ )

1¥ =y3Psin®+24/3P + aPsin} @

3

""— +Z\’_P+£0:P
3

"’-2—{5+u}9

i1
i

ie ?{5-&&}?: @,%(T—rx)!’ , 20

s e=1 ®

g _.... &b SiLib) ~ am.ﬁ(mm)-mﬁ-m 2021(2022) - mmm’mmﬂgl
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OR
,7/6'
3 1 1 5 @
A ap(%_)+2\!§P(E}~J§P(-z—}-zp(3’i-—)ﬁm.l_f
=;»:::r=1+2—2.
S ag=1, ®
20
3 1 43 1
c - Vo - V3 1
Rwﬁp(‘;_)-:-zr(zﬁzﬁﬁ(z}uv(z)
2 g T3 & 3
O
e
4; 6=2y3P.a+ P(2).2a @
1
ey D
5-—-2‘135“&(1—1—2)
G = 3\3Pa @ i 5 -
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