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= 3cos’x+ 8sinxcosx —3sin’x

3 cos2x + 4 sin2x @

5(2 cos2x + 4 sin2x) @
5 5

= 5(sina cos2x + cosa. sin 2x)

= S5sin(2x+ a)

= Asin(2x + o) @

@ne A =5, o g tan o =% LG 2_6iTeN  FnjJRIGHT6ID @

_ 5
fx) = >

5sin(2x + o) =

| L

sin2x + o) = = % @
®

2Xx + o —nﬂ:+(1)"g
ni o, n JU
= M _a 1 ez
X 5 ) +(-1) — TN , @hE n

®

flx) = 5sin(2x + @)

fx) e wjey = 5; x=

fx) 8Pey = -5; x=-

75




&.0ur.s.(2_.5) 2 Faléd HHGHIEEG - 2016
Benenihd Sewisd - alaimssrer 11
leNLBEHBHBTET GULHBTL L 60

usedH A
1.m @ﬁ}@}% v = u’+2as oot NyGwinds@Gugi Ai!j/z/ Air:/z/
v = 2gh
N m N
“ v o= V2gh @ Q u=0
1 = A(mv) g0 OCwrdssed :h
J
+ . ' y A v
P, m sfuepiibe @ . VAT
- ® O O O
-J = (2m+m)v1—mv—2®0 Qom p 0 P*vl
0 @[ilt%
J = 2mv, - 0 @ @
@ : @ BB GHS!
v o= v _ V2g]’l
‘TS Y ®
J = 25ﬂ V2gh @
25
2. @n 0Fssalsd GeuefGUBBLILGL BT Seialere] = 8(0.005) m’
= 0.040 m’ @
@ QFdbsaicd CeuelGuBBIILGD Bl el = 10’ x 0.040 kg

= 40kg @

e® Ogdsaied LDIUT6E psod GFULNLBGD Gealemer = mgh +% mv’

= (40 x 10 x 4)+% x 40 x 8

2880 js

2880 W @ 25

. ubluies eug

[ué. 2 @i urjés



Yy A

t = Tos BHseHEuTs

v = u +gT

—> —>
AC = AB + BC

Su u
e - S

¢ gT

Su

gT sinf = u @

u
2

—>

u

T ~ gsind

u cosect
8

CanedeE 2 had iy algdamwll HyGwrdlasnturg

E—

pubpeier UfiGFTsHmern (WedB

u
u . Su

22
3u

5mu—kmu=2——

10-2k=4k- 5
k=35

al Fuledmba!

= e(u +5u) @

6ue

25

ONO,

25

[ué. 3 @m0 urjés



a | bawsuea - b =0

Qi+3j) . (M+uj) =0

|b| =1 awsumedA? + £ = |

2
, SPwapiinbs ¢4 = + —
O @ Y
2

u >0 gesunsd U =\/E

3
@@aﬂ@ﬁ@l A o=-— \/1——3

OJOBENONONO),

25

QUITHET 6Te0eMEVSF FhHEHTLLSHHD BHSGHLD CUTHTGLD.
Beomduie GeBpHSedmhsel

P w
sin[r — (a+A)]  sin[ T — (6 A
= (o)) S )]@

p - wsin (A + ) @

cos (0-1A)

P sy dfwustes miusng cos (60— N)
2 WIHSLILFIONS E(HSHH60 @@Lb

oigTeug 0 = A
5. P (0ss Afug) = w sin (M; 25

PA) = %,P(B) = % aTas  OebmeitGauri.
(A) —> 1" (waeomd) (B)—> 2" (@yewiLmb)
) X =@ANB)Yu@AdnNgB)

aeme (ANBYN A NB) =¢

PANBY+ PA NB) (" QaueitiwL o _eawreno 111 )

P (X)

P(A) P(B') + P(A) P(B)
e (1-4)
-3

_ P(ANX) _ P(A) PB)
P (X) P (X)

(smTs& SLEmaBWITED)

ENITS

OBIORORNO®

S
12

X
—_
p—
|
SN N

(i) P(AIX)

- 3
5

[ué. 4 @i urjés



PANB) =02, P(ANB) =
PANB)= PAUB) =
1 - P(AUB) -
P(AUB) -
P(AUB) —P(ANB) =
- P(ANB) -
P(A'NB) -

0.1 +0.1 =

- P(AIB) =

x =5, s =2
(i) y, €1{12,13,14,15, 16, 17, 18}
y, = x, 10 e GeareiGeurd
Bne x €12,3,4,5,6,7,8}
y = +10 =5+10 =15

x
s =s = 2
y X

(i) y € {20,30,40, 50, 60, 70, 80}
y, = 10x, eians GeneiGeurd
ors x € {2,3,4,5,6,7,8

y =10x
= 10 x 5 =50

sv=10sx=10x2=20

(i) y, = ax, +b eené QameiGeurd.
gﬂ(%urr@jzy =ax +b =5a+b
5 =& Sj
5 = lal s,

0.1

0.6

0.6

04

0.2

04 - 03 =0.1

+0.1

®

®
®

P(B) - P(ANB)

P(B)

P(AN B)

” ®

P(B)

_ 0.1

0.2

®

» @

25

25

25

[ué. 5 @m0 urjés



10.

f; 5 10 25 30 20 10

=

O O ©

aweL | 0-10 10-20 | 20-30 | 30- 40 | 40- 50 50 - 60

25

ai + 20j

11. (a) 07
B

A
£ AL IGEE
oL Geusid
Gousld @
1 P
a . ® ®
0 T 2MED 0 DIEE

z P
FHHIUSBS @ 0

P a1 Povevsgss BLU0uwisd = 0 B PHomasgss BLrouwisd + 10
P a1 Povevd@ss L UGuwisFd — 0 B Hocwd@sHa G cuwgsdl = 10

[ué. 6 @i utjés



P et oL QLLGUWLTESA = QO @61 Bl @LOGUWFES  + 4

P a1 oo @L1GuwizFd - Q Qe BevevsGsHa QL LuwFd = 4
(1-a)2 = 4

1-a = 2

a =-1 @ 60

b) V(S E) =—— u

v(P,S) = &\ v @

v(P,E) = v(P,S) + v(S,E)

Gunoie L, 5 9
v (P, E) = +—>”:>BC1+AB:AC1
E% v

QUBEUSBES Ongs - >
y (R E) A f +— > U = BC2 + AB = AC2
\4

A
cAc, =2
2

. C.C, allLwre BneG0n el A Bom 168 C5adlama!.

C,C, @ BBU Usiell B opemauimed

BC, =BC, = BA = u

O,

[ué. 7 @m0 urjés



Sk

LweTSHHBES 1hHGD Owrdhs GhIL ¢ ereie @

si SI
t = — + I (e
AC,  AC,
., o . T o
_ S,I sin (1_5) . S,1 sm(z+ 5) @
AC gin(T - &) AC, gin (T + @) I
4 2 4 2
_ 4, 4 _
" vcosa VCcos & mcos o (cv =

® O 90

12. (a) MBbes 5555 sy elBudamsd

;—mu2 —mga = mgacos 8 + L2 @

2 @@

m 8B
P / F = ma s WBundiugne
:
R + mgcos § = "V —@
a

@ Be0mba @ BBel ygHulEeurs @

m
R+ mgcos ¥ = — [u2—2ga (l+c0569]

V- ut+2ga(l+cos @) =0

R = m& - mg (2+ 3cos )

a

OA Bueai(ps Heme0bGHSEIL 66T oG Gamemid o Bed Oud B(HHEBLTE

gleldamas GuBUIIelmba GeualGuimpnd eefar R =0. @
. u*—2ga—3gacos a= 0 @
2 _
cos = W_—284 0 (- u?>> 2ga)
3ga

O QM FJRCHTENID

BGuah 0 < @ < 21 amawred 0 <cosa <1.

> —2ga . q @

u
3ga

u* < 5ga

[u&.8 mi unjss



1
Hemiley m Copurliiedmba €cosS & = ——.
V3
1w -2ga
V3 3ga
u*—2ga = V3 ga

u2:(2+\/3_)ga @

1 2
. S . - / 84 8a
oBurs Gausd V- = u* —2ga (1+ )= 2ga ++ 3 ga —2ga — = -
V3 V3 V3

FHewlley m Camenr CoBurliled b CeuefCupsiw ey smiumLWTSS CFe0d @B
Leiteny B QUEpID BuisssHHe0 d SINQ HLSHEHMTD OFasHE aBHEGID Gry 1, ereuiles,

asina = (vcos a) i, @

SIBUTE BB Gsedgd gmyb y = (vsina)i, — lgtz()
2

_ vsina x asina 1 ga’sinfa
v = v cos o 2V costa @
2a 2
_ 3 g 3
L 2 1
3 v3 3
= 2 § 3a

Haollay m ez O B 165 OFead Haned@sdls GaM L HLHE OFeanbGuTg acos o

g CFam(hEGD mawmed 915 Catasdar O mwusH@ITL Te6F CFad@mal. 80

Caredsats o had MUY algdomwll LyCwmesenung
s SmX +mE -y cos @) +m (i - sing) =0

Tmx = my (cos @ + sinf)

[ué. 9 @i urjés



CareHéss Foded sy algdmwl jGurdagn Curg
1 .2 1 . e
75mx +7m{(x—ycost9)+(ys1n6’)}

+ % m{(x —ysin@)* + (y cosf)’} —mgy sind —mg(l —y) cos 8 =gm wiHel

.2 .2 . 2 .. 202 .
S5x +{x +y—2xycos€}+{x+y—2xysm¢9}
—2gysin 8 + 2gycosf = qm wipiled @

.2 .2 . .
7x 4+ 2y _2xy (A,.3)_ 4 3 -
Y y (5+5) 2gy§+2gy 5 = 96 wiel

©

.2 . . .
35x + 10y2— 14xy — 2gy =gm wimfad

(1) . (2) asvansssoss

.2 .2 .2
35x  + 250 x _— 70X — 2gy = @m wiied

2
215x - 2¢y = @6 Tslel)

! @5 @GNS aumBUIHLELITS

430x -X — 2gy = 0

430x X —2¢.5%% =0 (. ¥ = 0) @
&

43

P @se F = ma smeoun jBundé@y Guma

4 D mgsind —-T = m(y —X cos®) @

T = mgsind — m (5% —X cosf) @

4 : 3
=mge - mx(S—g)
= 4mg _ m. 18 .22

5 43 5
— 2mg [ 11
5 {2 43}
= 2mg I
43

20

25

10

15

[us. 10 @m0 utjss



13.

-10 -

Bmip BuIBd BensHelmhba X &b Supssiiu@GCurs @empuiear Supemer T eeafer,
o 2mgx

ot ®
a a

glelsmauiea Qubssdng F = ma /

mgsin30° = T = mx

hqu% —Mi= M

PR R )_@ @
x = % + Acos ot + B sin ot @
X = —Awsin ot + Bocos of 7@ @

—w (A cos wt + Bw sin wt)

-0 (x-) g@ @@@,@@@
@, @%aﬂu_lmﬁ}@més SHBHID CuTg) 032= 2a£ ) @

. 2 2 .
X = —-Am cos wf — Bw sin ot

X

t= 0 o4 BmassDd Gurs x o= 0. @

@@6&@,@@1 0 = Bw
0 = 0 gmaswmed B=0 . @

t= 0 a5 OBEG6UTE X = a. @ 40

3a
@ B(HhHE a—%= A=>A=T @

3a a
—_ + —_—
4 Ccos wf 4

x—i _3—aCOS(,Ol’
F =4

FHlewllbmaUle DeN6va| MWD X — % =0 HeoLsHaBa. @

a .
DUSTAUS] X = 7~ DIEDG0RY ELOWLIOTTSLD.

20

10

[us. 11 @i urjés



-11 -

alFFsH 60 x =0 oBurg ¢ = 1, elend GBmeiGeurid.

0 = -Aw sin wr, @

sin wf, = 0

.
wf, = nx; nEZ0 @

a 3a

=
[
-]
I
#|
(@}
2
e
_‘N

SlelEms (PWHeTed DUIBME BmsSFHMBEG auBLELTHI Sihem Gousd V eend CameamGeurtd.

oiGurg x =0.

3
% cos wt :—%

coswrt = —§ @

V = -Aw sin ot

= _??Ta Vi_g - V1 —cos® wr
2g

__a _\/E G
4 \a 9

:—\/Cg

—

#&

3¢ 2y
Y

x = 0 g5 Bnéeenéurg C861|&3L'DT Vag o9o. @
20

alenlbms (PHeled BUBmS BNSHBS UBUSBES GSSGL CHID 7, e6is

OBTeTGeuLD.

glelsmas O apsd yaluliiniear &b Suikigaamal.

B @a0mpal O eumgs@ld Oscaugpatar Cryib 7, aafler

[us. 12 @i unjss



-12-

a=\@5_%§_t; @
i_l‘zz—\/ag t2+a =0

t
2

()

20 awpseb GFevagbetar Cprb 1) +1,

a a
= E (- cos‘l(é— ) + 2\/g:

- 7 gl
_\/;[n:—cos (§)+2\/2_] 30

Bt Letel A 860 2 WIhHULF BensHded 2 6endl. DSTaIE

X = a 95 Qmbewlurs
10
Aa
UN @
= A
14.(a) () lal= |b|l=Ic| =1 @
(a+2b) 1(5a - 4b) esfen
(a+2b)- (Sa-4b) =0 @
5a-a+ 10b.a-4a-b-8b-b=0
Slal+10a .b - 4a-b - 8|b[" =0
5+6a-b-8 =0
6a-b =3
a-b =1 C
2
jallblcos & = L @
2
I1x1 =1 =0=060° @
X COS 2 = 25

[us. 13 @i utjss



-13-

® a8+ bocf +[e-af
“@-b) @D +-0b-0+e-ae-a)  (5)

=lafP+|bf-2a.b+|bf+[c]-2b.c +]|c]+|af-2¢c.a @

=6-2a.b+b.c +c .a) @ @

S 2(a.b+b.c +c.a)= 6—(Ig—élz+lé—£|2+ |£—“_|2)—@

la+b+cl 20 @

“(a+b+c) (a+b+c) =0 @

laf+a.b+a.c+b.a+lbf+b.c+c.a+c. b+lc] =0 @

0—@@

3+ 2(a b+b.c +c .a)

oo

346 —(la-bl+b-cf+lc-a)=0

v

®
- bf+b-ef+lc—afs 9 O, >0

(b) @

®] vz X2z 1@ ©
®
2m

X >

A

@ _X>= 4-3+ 5v2 cos45° - 22 cos 45° @
= 4N

by = 2-8+ 5y2 cos45°+ 2V2 cos45° @

= IN

alemenujeir R ereoflasr,

= +/17N @

allemerueir SenLuj 61 SLHGHD Gdmewrd Ol eTeufled,
1

tano = —
4

cwlt) @ =

[us. 14 @i unjss




-14 -

alenenuelieir Frdbsd Ca1® AB & Geou G yeted E etefesr, AE = X etenics QpmainGeuri.
“A C
A Ixx =2x2-4x2+ 22 .2c0s45° @ D
NG
A = E (Quimbagid) F
alenena|sellan HT1hHs CaHTh A Bl TedF OFSGBE. R
> o
alewssd 051G FPmelILIGSBE \/ﬁN olenF FA dHemauled A B
A @ MTBWLTHSHILGHMN BauewiBLD. @
20

(ii)) ABC Gumsded @m 39INM Bmeanuins @BHESMSBEL
MyCwrdss Gauewigwr efleng [BUgwl BA g1 A @6dmbaE
—
Yy amsdHed AF BB&F Fwomhbsywors FA SHoFuleorer e

V17 N aleng F1oHGHIBoGas CETerGaumid. @ R
R
£
= 39 @ / o
G — B

ABC \/ﬁ x AG sino
A

V17 xAG x L =139
V17 y

AG = 39m @ 15

(iii) B 80 @ sl alosuns @uusGsasBed GFias Galemigul SmUiLID @

=\ V17 % BA sinat @ D C
= \/— X 2x L = m
\\ 17 2 Vel 2N @ g\?F /
o

Aliter
Gaijiba Geuawngul Hwlid M ereles,
A B ./
M - V17 x 2sina = 17N
1
M =417 x 2x — = 2Nm
V17 15

15. (a) AL
AB = BC =2a eené OQsmenGeurtd.

10

(i BC @@@G

Wasin 8 = 2Wa cos 6
10

tan 8 = 2 @

[us. 15 @i unjss



-15 -

uad BC Bdr Biiugmsd s@mabGuis

«~ X=W @
T Y = W @
R, = VW+W
e © 2

T
R, @& gows deviuj e tan 1] = GCartansme DhbHEGHGIBEL. @
AB @16 ﬁ
X. 24cos @ = Wysina+y.2ysina

W2cos a = Wsina+ W.2sin a

2 = tana
3
a = tan”! (%) @ 15
AB @61 BILGSEMmSS HHSIDGLITS
— X =X=W @
boyw ®

R - 1/X12+Y,2

- Vsw @

R, 81 Hewvs deviuj et ouHGID Camewnnd

= tan~'(2)

20

(b)

@ Gareder e 2a eaids OsreiGaurd (DE saily)
(i) ﬁ CBTGHH WS HHS

R2q —10x38 -5x 58 =0 @

NG
2
55

S E @b pGundésiiupio Heaved@ss alms = )

[us. 16 mi utjss



(i) T—Y +R-10 =5

-16 -

20

=0
Yy =15 -2 - _By
2 2
y = BN
2
< X =0
l25 N
enewiuicd A 60 2 66N DHIHTEBHHG  BHOVSGHHSHIH daml = )
Ao saam = 0 @
(iii) 00 z Gamev LIHLOGT BHasLIL
3 .
g c AE %— N o sl
25V3
10 AB =3 N Bapeme
3 .
60° d BE %— N 2 &L
f \60°
BC %3_ N Bpemal
25
2
@ CE %3— N o GBI
60° CD 5‘/3_ B(pemeu
e a
ED 10N 2 Sl
16. swssfamed Hawllay WD X HFHIBH 2_6TeTs).
dx
5 -0 O B
c‘lf a
T 2— x%) dx
¥ =4 e 0 == >
> X
[7p (@~ ) dx @ G(x, y)
@ _ 2]
2 4] /
B a
@ - X
RO
= 3a
8 ®
_ (3a
el

55

30

[us. 17 @i unjss



-17 -

@
ka {
“ FwsFfemed Heanlley ewwund OX 15g 2 _eieng.
QLIT(H6iT SHenfley O @30mha Heawiley
MWSHBEG 2 6ien HMJLD
SlenyHBamernid L 3 3_(1
3 tap 3
S 2 n(ka)p 3ka
Iy &BG&ETeND 3 8
aehdw LG Tn ap(1l-k) " @
X = Lﬂ;a3p3_a_2_ﬂ?k3613p3_ka
3 3 8
Zmap(1-k)
3a (1 -
_ 3P sasma-na+s

1-k) 8 (1-k (+k+i)

_ 3a (+K) (1+k)
a8 (1+k+£k)

40

(b) SHewley ewiowid Gl(fl,fl) aeid QameiiGaurid. QiEBPHL LGHeuwl 2 Haled 2 alTemeumy
BoanseneUTEId OX uBfs swsdgmag symewresd Y, = 0.

y
A

=

(1) ospdwu uegHuis Haley m aaeud Y a8 2 oL SoysECaTansdar Heamiey M
el GameiiGeurtb. @
2_nk3a3p

m _ 3 =k3@
M 21

e
[us. 18 s

m = Mk

/i




-18 -

(i) GsysHl Cumedar Honlla) oLWSEBEG O BIMHBS 2 66N SITD X, UG

- (M -m)Xx +m(—%ka) @

1 =

M-m)+m
Guani(M —m) ¥ = M(%ﬂ) _ m(%ka) BT @
= (i) ol m 32
M
_ 3a (M=2mk)
8 M

A

Bsysglll GuTherliel Slewley mLLISSBE 3a (1 -2k

O Ba9mpH3I 2 6len HTD 8 30

(i) Hewiley ewwwid G, syengi O o L& GUIhHS CouemiBL. @

otz X, =0 245 Bmsse0 GeuemiBLh. @ =

381 k) =0 @
W =1
5
1

K=

) g
N

>0 v K= =
> U gyemnasuimeo \/5 30
17. (a) P(A)=0.1, P(AUB)=0.37 e» P(C)=02
(i) P(AUB) = P(A) + P(B) - P(A) P(B) @
(A, B sydwiest smnsen Syenaduined)
0.37 = 0.1 +P(B)-0.1 P(B) @
037 -0.1 = 09 P(B)
15
03 = P(B) @
(i) P(B'1A")= P(BNA) @
P(A")
one PB NA) =  P[((BUA] = 1-P(AUB) @
= 1-037 = 0.63
P = 1- PA) = 1-01=09 @

[us. 19 @m0 utjss



-19 -
20
- PB'1A) - 063 = 07 @
09
Gii) PANB'Nnc)y = PAYPBY PC) @
= 09x 07x 02
(iv) X : (ANBNCY uAnNBN ) uA@ANB'NC) @
P(X) = P(ANBNC)+P(ANBNC) + P(A'NB' N C)
= P(A) P(B) P(C)) + P(A) P(B) P(C") + P(A") P(B)P(C) @
=0.1 x 07 x08 +09%x03 x08 +09 x0.7x0.2 @
—pPAlX) = PANX
P (X)
_  P(ANBNC) @
P (X)
- 0.1 x 0.7 x0.8
0.398
_ 56 ®
~ 398
_ 28
199 10
>
(®) () (1) B = = @
yereflsela @l ¥ = 284+56+23+94+8+5+13+846
28 ®
1073
28
15

= 3832 @

B) 94 @9mpa 49 yeelset a@rEEGL GBHAGILSmTH algHursd — 45 @b
05 @a9mmBa S0 ysitefsen auampas@h SiFHsfsAmIusamed albSwnsnd + 45 &@\@

S @l oTBIedHe0emev. @

[us. 20 @i utjss




pwi aleussd

wipBlper =S,

]
~Ms
=
[
=)
vl\)

n
2
— lei —EX
- I= -2x —
n n
n
inz ,
= I=1 -2X"+
n
n
2
— zl'xz _—2
n

X={x,%, X} Y=Ay, Y, 0 Yo) 06 GameiGead

20 20
Dx =320, > x2= 5840
=11 i=1"

10 10

Dy =130, Xy? =238
! =11

xi
f = =1 = E 16
20 20
20
2
sP=Z17i 16 2 3840 g
700 20
= 292-256 = 36
Sx = 6
10
IRY
y == =% =13
o 10
y2
g2 =20 132 2 2380 _q69
» 7100 10

ts, = 830 @
Y

Z = XUY aens QammeinGeurtd
20

10
ZXA + zlyi

1=11
30
320+130 = 15
30

®
®

= 69

®

10

[us. 21 @i unjés



-21-

60




