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\@ \@

(vV3tan™V3) — 1tan™'(1) — f\/_ 2t dt}

1 t2+1

® ©

1
2
1
2
1

{
(V3 (/3) - (m/4) - [In(e* + D]?}
{5

LB T 1in94) — In(2)])

=—%{ﬂ(%—i)‘51“(2)}

ONO,

45




(16)

!{f)‘ - ;xq) ’{': S
AT _
I')(X;*/)
iR (2,5 -
(a) Mpy =m
Y-1
—=m
X-2
Y-1 X—
?= T=tw18@@@ @
= ;2=t ,E=t
1 m
X=(24+t) Y=(1+mt)

2 1l=0 0 @59® P cafeses
PX,Y) = [2+1t);(1+mt)] — t wr 5508808.

15

(1) 388c©0 amd A (2, 1) 96w v B5%® e80dn @n cHesed (I “udBws 89), 8z’
eSDe wD.

AB || ox 2,85

Mg = 0 @2.

= AB @ocw @ 9 B eies , (M =0)

B= [(2+1tp);(1+0)] oce cdBw wiz. @

tg v B eenwd ¢5)0is 860886l

>13le




AB =4 &mm 997,

AB = |J[2ftg) =212+ (1-1)2 =4

=>tB=4

~B =[(2ftg) : 1] = (6, 1) |
BAD = © /3 @ BA || ox gxfesw &;55
M,p =tanm/3 = V3 =m

8C yBocewsy ABen gD,

D=[2+tp); (1 +mtp)] ece eFBws wy.

o= [(2 + tp); (1 + @D)] @d.
AD =4 98»%

\/[(2+tD)—2]2+[(1+\/§D)—1]2 =4

t7 + 3t =4
t3 =4
tD=4

t, =42 ©

+D = [@2+2); (1+ ﬁ(tD))] ©d

DY ©600Bw GEORBIO g Dardm woced NS5y
Xp > 0w yp >0 8w gne.

«D =[2-2): (1+V3(-2))].tp = -280
= [0,(1 +v3(+1))]

~D =[2+2): (1+V3(+1))]

= [4,(1 +2V3)]

©80B =(6,1),D = [4:(1+2V3)] B ec:

we:cox [(2): (222
= [5,(1+v3)]

©©

sy C = (AP @ 0B

80 (AC) ®. . = [(ﬂ) (ﬂ)]

2 2

@000Rewm OmEenw w®dedemrw O DY
(AC) ®.c.=(BD)®:=:




62 ()] = B0+

2+A

>=—"=5=1=8
(%):(1+\/§)=>y= (1+2\/§)
~C (A = [8,(1+2v3)] @

@@ (1) yBORewsTe,
A (2, 1) wow ey AC Embens @n @5 ® ulenws’

P=[2+1t): (1+mt)] ecdBs cxBe vim.
AC 88 &0 amce®, BD 8 @.c. [5, (1 +3)]
AC Bmbenne @ (52

[Q+0): A+mt)] = [5(1+3)]
“24t=5=t=3 ©
A+mt)=1+vV3 =214+mB)=1+V3=>m=1/+3

“AC =y—yl=m(n-—n')

= Loy
y-l=5k-2) ®
AC=x—3y—2+V3=0 (8mEew)

BD b AC 8>3
(Mpp)(Myc) = -1

(Mgp) (%) =-1

» Mpp = —V3
~BD=y—-y'=m(x—-x"),B =(61)
y—1=—J3(x—6) @

~BD = V3x+y—-(1+6V3)=01/

(b) A (2,1), B(6, 1) 8&m®w»w ece 3082 5; = 0 Dasin o 0@
(x —x)(x —x3) + (v =y (Y — ¥1) = 0 gowodes
P (x,y)
2SS =x-2)(x—-6)+y—-12=0
x2+y2—8x—2y+13=0 ©

10

25




vec®®, B(6, 1) : C[8, (1 +2V3)] 8edwone g

Sy = 0 Da¥vw, G OB®

£S5 =@-6)x-8)+ -1 (y-(1+2v3)) =0

x2+y2—14x— (2+2V3)y + (49 +2V3) = 0

Sl Bgl = _4‘,t1 = _1,C1 = 13

S, 2 g, =-7t=—(1++3),¢, = (49 + 2V3)

S1 90 S, Dady yE®W» »H®, BT
2g1g2 + Ztltz = + Cy
@5 @O macdm B @HE.

(17)

(@) cos(A + B) = cosAcosB — sinAsinB

A=T/ 9B =0 oce onxleds

cos(™/5 +6) = cos™/, cosd —sin™/, sind

cos(™/y +6) = —sinf @

1]

@8, 0 = 110° oce 0we®:,

cos(90° + 110°) = —sin200°

sin(110°) = —cos(200°) (1)

O 0 = 20° oce 0wde®:,
cos(90° + 20°) = —sin(20°)
c0s(110°) = —sin(200) --------mmmmemmmmmmeme e 2)

1)+ (2) = sin(110%) _ —cos(200°)

®
®

: cos”/z =0, sin”/z =

cos(110°) ~ —sin(20°)
tan(110°) = cos(180°+20°)
an( ) T sin(20%)
—cos(209)
tan(110°) = ———=
( ) sin(20°)

tan(110°) = —cot(20°)

25




tan(110°) + cot(20°) =0

(b)

Cos+6 —Cos20 = Cos2(26)— Cos(20)
= 2Co0s?(20) — 1 — Cox(20)

=2 (2Co0s?*0 —1)> —1—(2Cos?0 — 1)
= 2(4Co0s*0 — 4Cos*+ 1) —1—2Cos?06 + 1
= 8Cos*6 — 10Cos26 + 2 // ©

Cos40 = Cos 260 80
Cos46 — Cos 20 =0
= 8C0s*0 — 10 Cos?0+2=0
4(Cos?0)? —5(Cos?6) +1 =0

(4C05%6 — 1)(Cos20 — 1) = 0 ©
4Cos?60—1=0 Cos?0 =1

2g = 1 —
Cos®0 = @ Cos0 = +1 @
. cos@ = 1/2,cost9 = — 1/2,c050 =1 wocosfd = —1 wzmy cos40 = cos 26

w8 enw 8ycEe® § B3 cos d anw 448.

(C)




e30tg aemmews’ , ABC A

C _a?+b?-c? 424322

0s ¢ = 2ab 243

s ¢2=25+24Cosc (1)

ADC A

Cos ¢ = (DC)2+(AC)2—(AD)? @

2(DC)(AC)

22+32—(4AD)?
2.2.3

~ (AD)? =13 —-12Cosc (2)
(BCE )

(BC)?+(CE)?*—(BE)?
2(BC)(CE)

Cosc =

_ 4-2+(3/2)2—BE2
2.4.3/,

~ (BE)? = ? —12 Cosc
ABG wagfemi € Homd emewrsy,
(AB)? = (AG)* + (BG)*?

= [Eam] +[2@r)]

= 2[(4D)? + (BE)?]

szg[(13—12605c)+ ?—126‘osc]

9C2 = 4[%—24 Cos c]

9C? =125—-96 Cos ¢

9(25—24Cosc) =125—-96 Cos c
5.24 Cos c = 4.25

Cosc= 5/6

C = Cos‘1(5/6) =

(d)

tan ! (x + 1) + tan™! (x — 2) = tan™1(2)

tan"! (x+ 1) = x eotan™1(x — 2) = B &8 0B
o8otanx=(x+1) tanf = (x — 2)




@B ¢ w8 mIenw
x +B = tan"1(2)

tan (< +f) = 2

tanc+tanff
1—-tan«tan f8

x+D+(x=-2)=2[1-(x+1)(x—2)]
2x — 1= —2x*>+2x+6
2x% =7

X =

&1
N

3BeCI® DBDHOE YW 80 BERe®sT
x> 08w gnae

S X = 7/2

O8O x wew BOAMed O Dwc®r O

©
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A o) B o 6w g0 335008 om@nms e (0 < e < 1) ¢ Sosit) 8363 m,em ¢ 68. A o) B gomp D@
8B0E MDD @ BREORS U eu Tmd 5edm OB D@ E@DD Ozl cred® &HE DMK 6T 0@

6@ ®260. ®@06® &5ty B & 8360mK e 6®m e3NnsiD D 6e5550s5®. ®)® S %mu BENEBOGES @ eed®mEKS

g 68 ®B e B FOEB GENESD.

3

—>u —reu

@

— 1, —>Vb

L~

[ = A(mv) — —— for the system

0 = (mVa + emVb) — (mu + emeu) @
Va+eVb =u+e?u———> (1)

Newton’s Experimental Law for the system —»

Vb —Va=—e(eu—u) ———- (2) @

DWD+@Q—-——>0+e)Vb=1+e)u
Vb=u
Therefore,Velocity of B is independent frome.

[ =A(mv) ——- for B

6
I = emVb — emeu = —mu @

25
6u
eu—eu=—————— - 25e? - 25u+6=0
25
(5e—3)(5e—2)=0
3 2
e=gore=c @

o8,
(1)
(ii)

for the motion O — B

Tv=u+at

0=+V3u-gt, ————>t1=@ @
O ig_ ______

——— s=ut

a=ut,

for the motion O — B
Tv? =u?+ 2as

0= (\/§u)2 —2gh
3u? @

h="0
29
1
ls=ut+zat2

2. 2963 crieds BHE 8Ot meoD 880 0 esescm 80 88e0Rs u o V3u
B6eS o) B0 568® 5000 OBS Fomd 3eds wOH @ed. Go®md 86
623568 DB EWBSHBO E®DD 80 0 80 a B £ds’ 880 80e3 AB DS nD

8) B @d®s6d 8 6e@ 8. 803 DG B Go®d GO LB E5oREDEB %

gond oD 04 »EeE 80 ;mModwed 8O 6d® WEG,
&oxd ad® 04 DG @ 585 D 5O A 80 g6 &, 6eN’ESE®.

- S— .
[t a >
«—s=ut
1
S = Eutz
_ 1 a
S = Eu;
_u
=3 (®
Note:

Since the same vertical
distance T=2¢;
2a

u

25

3u? 0+1 2 . V3u a @

- = - —_ ==

29 292 2 g U
2\3u 2a

T=t1+t2: 07‘7@

N
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4 N\
3. s e30m6s credmn SOE SmeSRces M, & m, &) ok 6o GO, OO0 MRERT 6 O DR g, M,
om0 gz T QN DS DEROD FOE 6980 W3BHD OSS ) SNG M 8dE 80 @S38r I8 ®®S
206 2D GOE WS3BHED O emel m, eomdD &6, L. GoR &) DHY) BOL HEGD BBHOB. HSND DD eSO
8086 B8O 80 Bemwdy @ed. GomdE DOOHD DSNGD HIBHS 663500 BEDS BwdE B
DD, X, 6CoWHD D BaIdd DR HOBB a 8. x
( Bewedd s a5y e 80t e e, O DBH®
B LD Bedets 68.)

55

+A+A+A++ £

I
o,
RS
i

5!

!
-
o

SN
T,
i
L
R

s

ety
b2

S
T
!

L

it
5

e
b2

x+y+2z+k=1

X+ +2=0 -~ @ ¢y

S
T
S

R T E E T T E E T ETEt T
R

T

!

!

%
o

e
-
e

B
T

agon
s
-
X
-
X
-
X
-
X

f =ma

f0rm1/mlgsina—T=m155 ...... @
formz\ myg sina — T = myy ----- @
for M ¢M9_2T=Mz .............. @ 25

4, Sose 6@ 60 2 & § 6®30H OO GO sin~! (11—0) BB @S esaes AB®EE 86@ Hwo 32 km h™1
8565®601% 9D ®®S WOB. ORDEO 400 N » Brd 858360300 &rm. OO 5006 HeEIetnd DB 6e3B%D.

6®® O BB HDeEs &5m DB B &5BedINers @@ AMV®ED GBS wAB. dded 5edmn 32 km h™! dx» 80
D8 SOOHNG 6eNES®. (g = 10 m ™28 ®s5®)

el 80
Qe F _ 32kmht=2% m@ 0 . —»a
/qm 9 —b?ms
400N<—|_|—>p
2x10%g S =ma
F — 400 — 20000 sina =0 H=FV
64000 80
F =2400 N @ = )2 -
H=FV P =2400 N
=ma———
H = 2400 X @ = ﬁ kW 2400 — 400 = 2000a
3 a=1ms? @ 25

5. 8w a § eewde gdoms SO O 6RO D@ 0 @SBBEMO 50, 5 GEDOD BmeSin M &) Fomds

a

&z, . 0 ©0® D® 8ol 0060 7 BOS b 8) ewesnm 80 D0 gopd BEDEMO6ES B¢ ®eh. DHBDD

@3B0 6@HEMIO 56 Foked BIEEME LMD, DHBRD 803 O BO goked edmn Sb#nn BHBO B WOENHBE
DS 50308 BoOG areds Bw) eoss.

a
~ N\ e PESO (3) 1 - @ conservation of energy
; 51n9=725———> 9:g 1 1
: - 2 _ i 2 _
a v2 =u? +2as | me mga zmvz mgacosf @
a i
0 v v,2 =0+ 2ga cosg
_________ ORI N6
mg
w I = A(mv) perpendicular to the string

6

@ z

LT
mv, —mvysin- =0
U




- 4_

4 N\
6. 0 o oPess quRdlenss A ® B ofes ecowm 8800 eechBm Bgedds xit+yj o
—2yi+ 2xj 8. c®8 i o0 j & 0X om OY g Dedeed T cecHm 685. AB 6bv@nd AC: CB = 1: 2 guenoed eRe®m

C eesel B8OB cecBmen 6erss®m. 0C eBad & 0Y auien god ewisns 60° o8 x2 + y2 +4xy =0 @9

©BSOS®.
(=2yi+2x)) 0C.j = |0C|.ljl. cos60° @
¢ A (xi+yj) 2 _ L [(2x=2p\* 2x+2y\* 1
oo 5{(x—y)1+(X+y)1}-1—( 3 )+( 3 )-13
0 2x+2y=2\/(x—y)2+(x+y)2
AB = A0 + OB = —xi — yj — 2yi + 2xj 3 6
AB = —Ge+2)i+ 22— )i (5) 2(x+y) =262 +y?)
1, 1 _
AC =48 = 2 [~(x + 29)i+ @2x — )] Hx+y)* =26 +y?)
—_ 4x% + 4y? + 8xy = 2x% + 2y?
OC=0A+AC=xi+yj++ [-(x+2)i+ Qx—y)) | T T8=2072
B 3 x2+y?+4xy=0 @ 25
0C =3~ yi+ &+ (5)

7. 6zes6@ credm B8 gdns BEedeS 2r &0 3r &) dBeom t5esb@d sO&®
A B #de @0 gbd exlo @ gon r § ¢ tSoxide m § ¢ 60 C
6@IRnD HERNBHD DM . C 6@t @ A o B b0 e®ip dB®S
FBWOD® 3BFPE 600D, 0,0, o 0, esg D@ B3 DEGD BBOEB.

~ T
0,00, = >

] 3 4
sina = < and cosa = <

for the equilibrium of C,

/ S =mg cosa @

8. AB e#50m Qusd eweSec 2: 1 gxesnond 6. D8 A 6edod OO 848 oEEE & ¢ B 6medd 5900 B0t DesBnes
) 35 DTS cHIR), DBBHBO EBR BGS DEKD BB 5BRMNOGE 5O, c&let) BOLO epdn 0 & B»E®B
) coBed) A 6edDO a0 BB oREME U & 68. tanl & ¢ U &uegds QRI®SD.

R «S Applying cottheorem for the triangle ABC,

¢ (2 + 1) cot(90 — 6) = 2cotA — 1cot90°
A 2
/”1: Jtand = —— @
1 @ tani
g 2
Pz -3 ®
1 3u

25




( )
9. A ® B 5% a5 gdd) 6555008 @ BED 6cwd.

(i) A0 8868 e58mdmdn 0.2 68.

(i) Bo®s 8568 38O 0.1 68.

(iii) A e®JI Becens’ don O 8¢ 6:086® 680806 0.6 68.

1
P(A/B) = 3 RO 555D,

P(AOB')=O.2,P(A'OB)=O.1,P(A'nB')=P(AUB)'=O.6@ P(A/B)=E
0.2
P(ANB)+P(A NnB)= P(AUB) —P(ANB) @

1
02+0.1=(1-06)—P(ANB) P(A/B) =5 @
P(ANB) =01 @

P(A' NnB) +P(ANB) = P(B)

P(B)=01+01=02 @

P(ANB)
P(B)

P(A/B) =

10. eso@m) et BRBDBE 94 8. k ST oD B0 DO oD@ HSBHRHGS Ssme SOE 68.
di:-5,-2,-1,-1,-1,0,1,1,2,6
£50R%5) £HEEE BRBEOG ) TDEMD 6EIES®.

di |5 |2 |1 [1 ]2 ]o |1 [1 [2 |6 d=%—k=0
x; | k-5 k2 [k1]|k1]Kk1]k K+1 | K+1 | K+2 | K+6
where, d; =x;—k———>x;=d; +k 2 2 Yd> -
Y x; Oy° =04° = 0 - d
X ==— = 9.4 (given)
10k 1010 10 2 74 0=74
- + 9.4 O,° = 10 =7.

—94 @

| x; |44 74|84 ]84[84[94]104]104]114]154]

8.4+94
Median = — =89 @

25
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11. (a) A o8 &8s Bhmcm 80 U gednens DFmE gd@m P ®»8 88we, HTmmd SO0snencs et MG

®OS O 93esty BOS e [ Fowend BSemensS ®ds O B &80 Mwed & Bes@MOGEO e5cBesn.
P £®%c, B 60D @md» 6@emes & ® Q »®8 6dns £®dnS, B ¢®d¢ BMewed 80 A eBd® SM®n 6ce0
BEOEDD6E B0 DRHG godB. Q £B®dG o5t M®mnD P £B%el poBmwm FTomnd BOOHMEESE ®BS O
I®S 3edmens, A £BVG BN emMDOS) @ HdHn WAOB. P Q 8 DD sew) 856D e timode
26 008 D® Oz CDOSD.

T 288, P cBd6@ 500800 633) Q &Bd% Brn DRDG o®) f%u MEGDO &ty DG A £BBG SN0 o5ty DO DD
CBBDBD.

tane = B2 = £, — s £, = 200, )1
tanf = 3= ="~ 1 =f (5) 20
fo=2(f—w

<u+f)+f_ (4T—1)(f_u)

4 2 4

u+f+2f=0AT-1({f —w
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(b) S 2O eeeEDD eeednied u km h™! Foemd 5edmens cmdt 6ce0 XN WOB. DG 6@emDm S
6®8 d km 6w ROBDS A eDITOOS ¢ 2d km gos Dre®a®dS B 6DICODD ¢ 8808. A 6RITND 6e0eedO

6380 32—u km h™! FFoemnd s5edmens 0@ ebdn essmm S 50 83 GrSed gesd®eds ®dS oM
a0 B 600D 67600 e06358d 2u km h™! Haxemd 5e8mens’ 0@ ebdn essow S o gd@ GrSed

6551608 GBS WOB. A o) B 8 DD ©5em) 5ed® §ewldn 6D 6D0® arEe®s RSO wed G ®e
0®® 6IOQD B 6e30essD.

Since, t4, < tg boat A will catch the ship before B

75
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4 N\
12. (a) ¢zesed crsedses 600 BOS emdOS & o) g8 wsSRn M &) 680 Tmmnd mrtentd ROt 6tSeSen

w6 §), DSBHO @B 863 OSSR 685. AB & BC etvd) &) gfo® Eméns D 00 88 ebd) 68. D 6
aeeeed 80 agds 880 B0 VS0 @, A o0 ( ©0® dwd® 43 @006® 880 gde eD®sc 68. C & 880
#PE @0 @3Br O8N 6» QY DS HBOD O EWEDOD BSWBRE 2Mm &) Fo@dDO &zE, s Fd FeM
eEDO D @®nnd &ic, &, tSEn M 8 OB gordn AB @mend @ Q0 DR g, 056l cred® SOHE

DEDD DED TS 5EABG BEOEDIDEES B ®OE) @Ied. D Fomd 683 B 60 cmBRO 3508 NITH DDHEG
6D C®IGE »B, WETH DBEG 60D cEOHBO GO QG SVEG BHBD 3@ENDS 5BWOLN B CwdS5®.

N

%

\

A

A v D %
e N

60° X N
\

R \
? A
\

\

mg :§

\

+ a :§

\

sm\m\\wm
Mg

x+y=k
X+y=0->i=-y @
AWE=>F aQW:f\ aPW=F/

apE:‘/F—C;)) aQE:% Note:

when equation has

F =ma @ (Forces) (Accelerations) not written, provide
forQ Ny mgcos60 =m(f + Fcos30) — —— (1) @ (Equation) marks for the forces

(Forces) @ (Accelerations) marked in the

for P / 2mgcos30 — T = 2m (F — F cos 60)—— (2) @ (Equation) diagram.

for the system —

@ @ @ (Accelerations)

T = MF + 2m(F — F cos 60) + m(F + fcos30) — —— (3) @ (Equation)
(Forces)

for wedge — ——

t+1 t?
S=Uu —a
2

1
a=O+EFt2———>(4) @ 75




- 9-

(b) zes6@ creedm 508 ABCDE 6500 58 ®ens 803 oen® 68 0 arm. AB eande 638 0 8 & &bt a
8 e Pasoew AOB = g B8 §) Day DB, BC oy E® a § 8083 emden 68. CDE oy S6odmnne a 8§ bl
Dadmmd em0eS. Ssin m 8 P gond A 8 o) 80teds ®en Re0 emd.
()A 80 Besson P 8 O®poed & 0A 58® 6 (0 <6< g) e@Ignnm OP e 80, 8 6Bmwe v &8
v2 = 2ga(l — cosf) @O ess5D5.
P @5 ®»en 88 ar8emed® #BB® 58800 R 8, R et)nss®m. o0 0 & e cos™t (g) & 588wIed
80 58807ER D RO 5BODD.

(Ii)E 82 568nn 6t6) gBd® 588red Suwestdn 8myg d» 0 ess5desm.

(i) Law of energy conservation

1
mga = Emv2 + mgacos6 @

172
mg cos6 — R = mz

R =mg cosf — 2mg(1 — cos0)

R = mg(3cosh — 2) @

2
let @ = cos™! (—)
3

when0<0<a——oR>0 @
a<9<g——ﬁR<0
Therefore,

R taking opposite direction pasing the posistion

9=cos‘1(§).@ 25

(ii) when =2 — —5 v2 =2ga— —> v =./2ga
: g g

fromBtoC
law of energy conservation

1 1
Em(Zga) = Emvg - mga

Uczz\/ﬁ
vC:vEZZ\/ﬁ @

At the point E, F=ma——

Rg = m<;/—E22> = 8mg @
() 25
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13. A,B,C,D,E en F c&) 6500 863 68esces ® AB = BC = CD = DE =1 &) EF = 21 &» 88 66@ ebdned 880
eues ®6S. E® 418 iR 380 PO OB A on F ees sBRsh) @0, 6®sn @ Dt 86 ®ol
B m 8 P goedd D 88 55000 65820 . gord B 60D &ie Ba0emmdens 8 o008 @iel. omd t
MEHDE A 80 E ec0 x, (<x<2D)egowd Bdnesmn 68 58 goxed DZD ©B@OSM6

X+ % (x —4D) =0 o8S ecx ER» PO 655DSD. 6O A (G DDED HHESOD) BENWE 68.

() X=x-—4l 6@t cc5e®s X + ﬁX = 09 6555305,

9y &doed Bee® X = a coswt+ B sin wt gxxmded B comtenn o8BS o, w BnDE
FBOBEGES GLNHERD.

F B3 epomd / cos™! (g) DEEWO 8583 / 568m6e6E C @S5G &5ty OB D 665505,

(i) 21 < x < 4l esemn Y 3683 608 63NESed, Fowed DD 5BmOsNG ¥ + EY = 0 cens 6cy Y VD

6BDDD.
9w e58mOHed Beg® Y = a'cos(w'(t —ty)) + B'sin(w'(t — ty)) enmndens 508 6l comSsHE DOBS

a, Beonw Boo D annes 6trs®. 6®8 t, = /zsz cos 1( ) 68.
(iii) POBwelS BO P gompd E oess 60m ol 2 O00 odHed  ond®  @ee

— s —e @ - °
«— X > (61— x) >
l 1 T I ! T 21
RNV, | > < ®
A B C D E F
() whenl <x <2l i x=4l-3lcoswt
1 Lox=2l, ©
T=—{a—x—ﬂ)<) i 2l =4l -3l coswt
21 | 2 1 2
1 5 coswt = 37 —>t=—cos* (5) @
T =— (4l —x) § @
21 L | _1<2)
; = |——cos7'|3
Applying, F=ma A 3
m——— T =mk @ i ) _
2 ; here, x = 3lw sinwt
— (4l —x) =m¥x 4
@ I X =3lwy1l-costwt——— 3lw [1-=
X + — (x —40) =0 | 9
put, X—4l=X —— x=X @ 5 511
X+—X 0 x—31w£—\/_lw— —
f_: 0xx_—41l Z_O;’ioiw; +@nwt =~ the velocity at C is ’ @
T ! 60

X = % = — aw sinwt + o coswt @
t=0,x=0Lx=0
0=pw—-——>p=0

X =% = —aw’coswt — B w’sinwt @
X=-0u? t + B sinwt A y)
w?*(a coswt + B sinwt) T1=—l(6l—x—21)=ﬁ(4l—x)

¥X=—wX—— X+ ?X=0 i 2
; y ®
H TZ =_(x_21)

. © U

~<—e——>
.
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s : a

- _T, = mi | , 5
m - h-Ty=mi @ i (iii)x—3l=—lcosw(t—t0)+l\/;sinw(t—to)@

A H
—T, =@l -x+2-0)=mi (5) ' Whenx = 41,2

A ]
s _ _ " ! , 5 ,
212(3l x) =mi l=—lcosw (t—ty) —1 ’Esinw (t—ty) @

A A
¥=—@l—x)— ¥ +— (x —30) @
ml ml

Lz V2, 5
similarly take (x —31) =Y i — =—cosw (t — ty)) — [z sinw (t —t,) @
oA VT VT Yo7 0
Y+ ml y=20 5 = cospP cosw (t — t,) — sinf sinw (t — t,)
Now,Y = & cosw (t — t,) + B sinw (t — t,) where, cos = \/é and sinf = \/é

@ i ’ 7 7 @
hent =1t 2landx =Y SM@ | V2
whent =ty,x =2landx =Y = |— L2 @
2m - d
P —=cos{ftw(t—t
! \/7 {ﬁ w ( 0)}

20-3l=d ——a =-— i
x=Y = —a' w'sinw'(t —t,) + ' o' cosw'(t — t,) @ B+ W (t— to) = cos™! <__\/§>

W= 2 f;ﬁ V2
Fo'= 2m @ D w(t—t)=m— cos™! <ﬁ) —cos~! (ﬁ)
A 5
similarly, w’=\%———> ﬁ'=l\/;@ t=%{n—2cos_1 <%>}+to@
_ml 1 V2 ’2ml (2
50 i: t= 7{7‘[ — 2cos (ﬁ) } + T cos (5)

t= mTI{n — 2cos™! (%) + 2 cos™! G)} @

_____________________________________________________________________________________________________________________________________________________

0 eesnn agaRdlenss P o Q oes Do 8800 ecchnm BR[edDZS p ®» q 6d. L oy
OL:LP = 3:4 ®>» 358 OP ®» 880 euesne ¢ N o ON: NQ = 5:2 d» 058 0Q @ 880 ODBBE
g 8. PN &% QL et D 6By @mesne M o8 OM = q+ A (32 — 72) O 6DD®. O A 6y

FEBEHE.
oM E®) DD HMBHED @) @cBe®s M Eesed 8808 eecHmn peq epeeades eI,

OM = OP + PM

=p+ PN
=p+B(P0 + ON)

5
MRl
o@ Now  a+iG3p—70)=p+uGa-7p) (5)

OM =00 + QM 1—-72=5uand 1-7u=312 (PN q)
=O—Q)+aﬁ 1 . 1
=Wj+a(Q_0’+0_L’)@ /1=ﬁ———>0M=E(3p+10q)@
a
et ) & ;
L =q+ABp—-7q) wherei=a/7 )




- 12_

(b)) XY need 0 Qo eenc #aRélens S®mos D nods 6@x8n Tome e 5ERBEE S5HD crs6d.

QBB B8OB eecBmG RD®
A 3ai+2aj 4Pi+3Pj
B —ai —Pi+4Pj
c —aj S5Pi—Pj

e®8 imnj vy ge3de Gomens BEedd® 0X on 0Y gde ddetd o cecBm ¢ P o) a vty 88D
580 o OB ORS ®B® @ D NO& & 68.

82086 Omemddn 10P N 58 deemO cognme O DD 6550) D8 8 deed @0 ®) &) ebdned
BBDOLEBE GEIESD.

D® 8 PEed S 6D 6BwodEn 4y = 3x + 6a RDO &5 BVO 5w B5EABGE0 DD BE G HEO6E
BENEBOBD EENOSS GEIHERD.

dl 0 | -
S (-a0) o0 g 0] Q(x0) 8p ¥

(0,—a) —»5p @

—»
4 (3a,2a) 6p
p

—>X=4p+5p—p=8p@

TY=3p—4p—p==6p @
R =@+ 6p)2=10p (5)

w3 @
an—4

R # 0,Thus the system cn be equivalant to @
a single force R = 10p

Taking moments about O

G = (4p X 3a —4p X 2a) + (—4p X a) + 5pa = 2pa — —— 6p X x = 2pa
1 @
x=3za

Equation of line of the action

3 1
y—O=Z<x—§a)———>4y=3x—a @
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m 6p | R=10p
G R=10p

Let G'be the required moment of the couple,
taking moment about O

G’ +6p3= —8p—
80
G' = 14pa @

15. (a) AB,BC &» AC Fnemd cf) ooeS ABC 3@, Sewisoss 5z6c ob8 Jded @ 500 6@ 6850 ™0  &uo.
AB o» BC ¢f) ®@ 6 W @S D g0 AC 8 D06 2W 8. %@ e5eB3@ A s550enss SHewed 6t d3@ g, AC
eHe) 800 coOFn oSG 0 8. tand = ? RO 3550w,

6 &0£3608 B 55506 & AB @ 38810 665980 5@#nds e58mosn B COB®.

Ty Let AB = 2a

for the equilibrium of ABC takinf moment about A

W.asin(60 — ) + W.2acos30° cos(60 + 0) = a.2W sinf

sin(60 — 0) + V3 cos(60 + ) = 2sind
sin60cos6 — cos60 sinf + \/§(cos600059 — sin60sinf = 2sind

V3 1 1 V3 Q
7.0059 - Esin@ + \/5(5 cosf — 7sin9 = 2sinf

V3 V3
tanf = R 6 =tan~! <T> @
for the equilibium of AB taking moment about A
Y.asin(60 — 0) — x.2acos(60 —8) + W.asin(60 —0) =0

for CB taking moment about C
—2X.a sin(30—0) —Y.2a cos(30 —0) + W.acos(30—60) =0

55
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(b) AB,BC,CD,DA %5 BD tstee@@ ef) &5t Fened emedodeE 600 6@t 65850 w6 GEsed crdeds oBE 8
O eBde e gu>. 6®® AB = BC,AD = CD, ADB = CDB =30° &» ABD = CBD = 60° 8. &§
833 A 82 500 6@t &ed @O a8 oo C 88 W tnodns d3@ awm. D 88 emiew» @c P 80t dend
BB AB 86e30 e AD 86630 618 e5¢8C@ B0t DEGD HORDBDMOEE 508, 6RT o NSDEHSS
C,B o0 D 550 e 35950@ e500d% e, DB&E,

(i) c8) D 5RE 651 T S 653 60B D®EEs 60 WO oS,
(ii) P Reed Bmesdns A 685ded &88@DS 6eswEsse.

60°

60° 0
d b
Rod Tension Thrust
AB ﬁ -
2
BC EW -
2
w
CcD - —
2
DA w -
DB - EW
2
Hence, P = ? £ tanf = i

® @@

95
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16.
(i) ede a § Tomnod ss gbd) emIpnD 8ok eSen 6wsced 80 %a eoss &

(i) e h 8 Toremd gy DaSHHMO 65 6wRdD Sk 6w O8 sped 8O ih eoOBS ¢ B8O» O
6055055,
0ze36@ cpided®m 308, £ B O DasomO ®ODE gons BgedES R o g e et 2R B ¢ e esagy

DSl 6w BBDWnD Bens @ o eSO @O0GE M o’ R § 5 abd) e@IendSss, eon R

&% ¢85 R Qu&s § tsapg Dadonimd 65 6D 60 M) @08 BBe®S, 526 bl 6@IRMO WD
Fened i 803D ©m @D D 3BE catdd ©dEde®s BF eeIDDGE g . BDwn o gHd e@IE@MO
DeNE Tow OO SwDRG 0 §) DO O5ems SO .

BR 6536 Swsil) ewxcnd 0 80 o % RO EROBD.

@IRe, Oze36E crwed dHE BF 6e57DDeE s5MmE DardmIO EXWEnD HoeO o eI OO DEGD D8 VS cbRHD
e O SOE DR L. IR, DEG 68560S Cf) D0 IR WOX QIeR.

BQ 05886 BRFHD BHO®O 8 o < tan~! (S) ©® L= tana 6 G RO 65805®. 608 | 6N OF 6e5IODG
) DD DG GO OB L5oRIWEB 68.

Uniform solid hemisphere

iform salid right circula
By symmetry, the cenlre of mass lies on the x - axis. @
.

Smo=qn(f-xY)dxo, y I .
AL —= —

where gis the density

of'n:{ri—f)axdx ®

Ll
]

Y

4l @
_ vz T4/
e
("= -3, @
Ao
7 . _
= - By symmutry, the centre of mass lies on the x - axis.
P-r
3

8x = a(rtanc)® 8% 2, where gis the densily,

|
1l

30

30
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By symmetry, the center of mass lies on 0X @

—
e
T —

e
s .
RN i

SR

R
T

Mass (§NR3p = M)

Distance from O

2
§TL’R3p =2M @

21R
O

WG
3P

|
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oM ¥ = (4M.R) (M SR) +<2M 21R) (M 11R)
2 7 ' 272 "8 T4

To prevent sliding
i<
R| S H

w sina < .- @
<u—— u=tana
w cosa K K

To prevent rolling

OM < ON 0M<0N
___)_ —
- oG — 0G
< R <
tana < @— — tana < ;
6

17. (a) BBene» epsomcm g8 A, B v Ce@t 0550608 6GElmD w6 g8 65560 @ 558 AR wloe)
62500 1: 2: 2 e5eni0 e, 600 6GEH DeHBB 6cie & 8 6cJs 08D 6t OB ARNR OHv® e »EED.

A, B o) C 6x#dD@ 6cjs 658 5 QR ©»856® t58mmnBon 8gedEsS 0.00, 0.10, o 0.20 8. 4®f) 6@t
6IN®S 6:5000:HS DAY 6cww GNE 6@ 6IM 6M® DB WOH) @IeR.
() o230 o AR ecwd® 6cis OB JeR ARVR H6e® BNDND EENHESD.
(i) g sHEBDO WG wE DB ARG 6cw® el K8 B8 AR »8, dx B egsNecs
©25006ES @5 DRRGE He® 38N D GE5IS®.

A:The box chosen containing bulb of Grade A
B:The box chosen containing bulb of Grade B
C:The box chosen containing bulb of Grade C

X:The two bulbs tested are found to be satisfactory
P)=02 P(B®Y=04 PO =04 (5)

P(X/A) =10 P(X/B)=(1.0-0.1)%2=0.81
P(X/C)=(1.0-0.2)% =0.64

P(X) = P(A).P(X/A) + P(A).P(X/A) +P(C). P(X/C)

P(X)=02x1+40.4x%x0.81+0.4x0.64 @
P(X) = 0.78 @

_ P(X/B).P(B) _ 0.81x 04
P(B/X) = P(X) ~0.78 @
P(B/X) = 0.415 @

60
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(b) DS edBesEmO 6658 8D Begss 70 6265W ERIDSS) @ DY) DR RSB BoID DXSBBHrD 5558 ey
) D OB 358 QE0 GEE oRED BHD DR crned. 6O Se® omen 35 6.

558 @& &50RDBIDG
35 05
45 10
55 15
65 30
75 05
85 05

Vi = %0 (x; — 55) ©® 0@ 8DEES 608 DSHEE BDLHBG ) BOEDDEG SBWE WOS®.

6®® odBBIBO 6058 80 Gr By @ 100 B O» gDd BsHBG &) BB geednn BgedOES
48 o 21.5 6@t & arm. ees®s 8638 30 666 BSHBG ®) 58D GFEHRBNG BBIWG WOS®.

x; — 55
Xi fi Vi = ( : ) fivi fii
10
35 05 -2 -10 20
45 10 -1 -10 10
55 15 0 0 15 @
65 30 1 30 30
75 05 2 10 20
85 05 3 15 45
70 ) 35 m 140 @
: N A\t <
x=107+55 (5) |
7 = Xfiyi_ 35 1 let o is the standard deviation of the 100 students
~%r "7z |
2fi i, (mof +ma3) + (ndf +md3) @
— 1 P00 =
X:10><§+55=60@ ! ntm
| 0f =175 ¢%=(21.5)?% o2?
Xfy? i
o} = Zv—yz @ . d,=48-60 d,=48-20
i 70 X 175 + 30 X 0%) + (70 x 144 + 30 x 282
140 (1\? : 21,52:( 2) +( Y 10
of = 10% |[—— - (—) ! 100
70 \2 |

o2 =102[2 - - i

x = 4 | 307 =1375 @
50 |,

0f =132 @ | 05 =4583 @

let u, is the mean of the 30 students 0, = 6.73 @
U = meanof the 100 students ' 20
n
p= g0~ 30
n+m

48_70x60+30xy2 @
o 100
=20 (5)






