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=2+i++2(1+3i) )
—(2+2)+ (1 +3V2): @ 15
@ w=—t 2

1+i 2+1
—f z(2—1 g@* '
O L

®Z/\/@ o

ol

:l—-i+z(2_j)//—’\/ ‘T’)
Irnw:—l:>—l=-—l+1mz(2-—i) ﬁﬁ‘
w0 (
A

— Imz(2—-i)=0 @ .

— z2(2—§) = 2(2+i)—————— 1) "

TN

|w—1+i[=5 = |z(2-1)|=5

=>[z||2—-i|=5

5 &1fl = 2 - . m
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1o o

(2) = Zg=5

e . e e

5 2
14.(a) x # +1 @B6 f(x) = .(xz__:ﬂ_ aand: QarsiiBeumb.
1

fx) @ Qupd  f'(x) ey f(x)= 2(x(—23)(3;.;:2- D gaimeds sruLBRamOsamE ST GS.
x —
y=f(x) Bt sigmaCanBeaile FHSIUTHSMEN 61QDHIS.
Slenl DgmIGCHTLTNE auamsnul y = f(x) 2 B Ca Bib ysiefuliel SueomDIbenend & &0l sH.
SIgGEHETBHmenud SHmbup Lsiiefiaanenupd &My y = f(x) @w mmr,ram_lu u@mumu.:rras snsmrus

(b) suemy Srcm goub 2wy h cm gupd 2 LW @’ :
GFsuaulL o _HhensT 6ligeudhalsyd 2 eitell @@  Guebsliul
2 GBeuradhs GETEIBENGANG. <M Fom @ 2 el W & f‘

QILLS SIDEN B 66T eI Sremge o Wl @ el
apig 2 eNENEl (2_(hener) LTjES). CETEEeSHD Haeueney
245 ren? el S BEENSL ST 2 6T6T  apigemu i B
Caren_ OmreisesSan Gupyiitel LyiLetey S cm’ suaig

r>0@be S= 49Jr(r + = )@mm By BEHBEHEN S
ST (5.
S oym @ BOSSHEEEDS B QUDITISMES

BT

\a) f(x)z%_%%z—for x#=xl.

(x? ~1)2.(x-3) = (x=3"2x @

ff(x)= (xz __1)2

2(x— 3)[x _1-x(x—3)

(-1
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B SI@WIEEH6: lim fx)=1 @dmpe y=1 as@m@

Cuauib
![{Pf(x)=—°° ; lingf(x):m.
Jim /()= , lim f(x)= .

PnéeHH SEnG8sT6: x =*1 @

10

gigs: y=f(x) @ y=1g60 Curg

i.e -(5;—3)---.—-1 @
x° -1

o xt -6x+9=x"-1

& 6x=10

5
o x=—.
3

w | W»n

sranBou CHemeuwimen Ljsiter =[

O

15

= -

-

1
f(x)=0<:>x=3 orx= 7

ll ]E l} 3% >
3
\"]VM 1 ‘3<x<oo
Q-r!:)‘wﬂ —o<x<-1 -l<x<-3- 5<x<l l<x<3
o
val f'(x)@ﬁ —.—-——_—(:'-)—___* (+) (') (') __(+)

3

[ 1.1 S—
e DUy  LjeTTeTi eI 66
Qe S (l,_g)- o _wiiey) ysier. @

_‘SJ 2
15?“ @ 1=[}§'3] _64_
@@ "{f‘, f[s) T, -8
9
f)‘-}\ j,:,; (3.0)- @Peyss ystr -

'_' grLn] st (+ o Ufes
]
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A i L R g 40 e

(B) S = 27(5r)h+m(5r) x2—m"

—10/wh+49m? —————————— (1)
2457 = n(5r)’ xh @
_245 _ 49
T 25,2 5r°
(D =5 S=IOm‘x-5—£i%+49nrz

20
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. e S -

10 Qoampp saipw (Lot
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dS

i
=0 &2r=2 5,1 " @ RS
o ¥ Cor>0) }{ag;\p\

®h<0 0<r<l@g3@ -—:>O r>1 @ne @
=S @feur@io. @rf'u@ r=1 saw. @ >

e EmE—————

RE HIE.

15.(a) () J.

3+2x - x*

sy d - | g 7
(i) —(,’3+2 _ 2)9&*‘% Bai®. BBOGHS!, I_X.__u mb TS,
o o Y3+ 2=t

CBEiieHs Carasuifsament LWHLGHS, Iﬁ_.x_*‘__ dx @& STEHS.
V3+2x—-x
2x—1
(x + l)(.:t:2 +1)
(©) (1) n#-]eewd GeTeGeumbd. u@gﬂmrraag Qarerauit seolt LLISILBSHD fx (In x)dx g& STD.

1) . 5
201 UGS 1Seemaisems aBSHSIHS), BHNBHD, J.mdx M SIS,

3
(i) f—l%dx gl GQupioTentl  Heflss.

-,

- o (e o
J‘\/3+2x-—x2_ NEY (x— 8 '
= sin™ ( )+ s, @he C; a8sFamawns WIfeLTESD. 20
[S
L"W
gy (R f@sde-d T KE-ID)
dx

1—-x (3} 74 O
= JBr2x—x? —

@ﬁe‘&ﬂb%@l -dx __ m + C5 , @ueC, alsdamewinsr wrleluim@Lb. .

IJ3+2x-x
fmdx = -r»‘a+2x—x g dxt 2 f\33+2x —x?

40

_ _m + 2sin (%i + C3, @nue C; aBm&amawiren

LoTpfeILITGLD- j

g;‘_ub)[e‘s.@\umﬁ(ﬂ—.b) ufiems - 2016 BuPs HosEuBen LEﬁmL&sUuuuaﬂmm 21
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b 2x-1 A, Bx+C Q l'
( ) (x+1)(x2+1)"'x+1+x2+1 iy 8 W o r;,ﬂ.,[n

2x—-1=A(x*+1)+ Bx+0)(x+1) Cot“‘ihn ~
0>
x2: _0=A+B \ﬁés e
. B } A=-C==2 A=-=3/2 :
Xl: 2=R4(C .
x%:—-1=A4+C
B =3/2
2x—1 -3 1 1 3x+1

(x+1)(x2+1)=(2)x+1 ()x2+1

x+1 x241 2+1

e 3
=inlg+1] 4 ;In(x* +1) +Etan'1x + C,,

2x—1
f (x+1)(x2+1) dx = __f—'d I dx+= f @
16> : s
. (31 5
@mg C, a@ssemawiren Lormlefwir@ip b I\© @

T 40
(©@n+# -1, : _ - _ o
e 0 G (5)e
n+1 n+1
(n+1) x) = f(n+1) —dx
xn+ 1 -
-= —-+-; (Inx) —_— +1)fx dx
xn+1 1
= | — | e o n+1
(ﬂ+1)(nx) my1zr TG .
B C; aBssmewre WIHEILTGLD. —

) [ gy ————('“")2] =~ (In3)*. @ |
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-
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hﬁ(a) ;
Z%Euf“ﬁm ABCD @6 qpmeavsiiLLp AC @it s106iLITG 3-y=300B=C DA %!wm
BC 1 CD @ean s1067UIG X +ky = 4 6D @56 kgo Awld wafied. k @ Gugon B
Bl FwAUN OLWD SHTEHE.

(b

) g@m@*‘” R+yr=4,(x— 12 +y =1 asgud soaLnGasans HIUUGD Cp»

Qe QBTEensL! meﬁ @gﬁfﬂm‘nm Sl LGULIQUITS ey &H.
$® QuLLID C;&L“ﬁl Ci ) »_siGenuytd C2$ QeusMBWiu D GM@QQW- C:‘@Gfl et

8x2+ 9y? —8x - 16 =05 &l Hamosms STGS-
: o
: 0“,)96]? =
A P A5
951

2 aengid eIt ! U ENET

susmsmd

3 \ KC/

B3, 1)

A -
3) (:BD 1AC)

BD @6 sweun®: y — 1 =—%(x-
4 ¥ g O
23 =2 =t (say) @ ©

D &% OCgmfure Qumorenid 1 6T6ME.
t

arsflein E = (3+325,1—5) oy AC ule) BLéGD

3(a+2)- (-9

Lg+5t=3 =t=-L N@
~-D=(02) /\—//,?

@g DC uled HLEGD

0o+ kx2=4

oreoa=t oy G0
x+2y=4 A BTy

Bx_y=3}—._1-7x—10,7y—9 -

i G

BC @68 Foamn(®:

108 sp sefipn (Lste agheh SLLP)RAUESE.5) UL .
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£

¥ ~1=—flx ~§)
7

11y +11=2x—¢
Zx+ 1ly =17. @

20
v ‘ 4 ,(aﬁ*"f‘r{}, :
‘ Lo 3O g
w}‘/‘r::/g
25

I[C3 geg C; @ o Luypwresd OBTHL e = 2—-1n = xoz + o2 . @
\ ’ - @
f‘-‘s s C, g Gaeliuypwisd CHTEWL eaefs = 1+ 1 = \/(xo —1)2 + y,2

3 = [xo% + Yo+ (00 — 1? + ¥ \§®

(xo — 1)? + Y02 = 9 — 6vx0® + ¥o? + Xo* + ¥
/ 2 2
x02—2x0+1+y02=9_6 x02+y{]2+xﬂ +J’0

2%y + 8 = 6y/%0% + Yo’ @

=)q(x02 -+ yﬂz) == xgz -+ ng + 16

= 8xo? +9yo> — 8% —16 =0 @

i qLgTed, 8x2 +9y? —8x —16 =0 @
Booibip) (o, Yo)ousmemuIudsd #lL-005 =

RO G\@M'S
g}@\é’éag ﬁéxﬂwﬁ; \w%n _(£
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17 (a)
tan (g 4+ .
) Bbare HfCaremaeaiisns sjauswdT_mL tan a, lan B o fwieubafien FaijLilsd 61(1D5HI%.

BBHeS\m 3
B8, tan 26 gy tan 6 @ew srydp Qupm, tan36 = 3 tlan g = [g“a 8 aoé &GS
— 3 tan

Bogs &
SN 196D 6= ?2 siemls GG, tan% aeg ©-32-3x+1=08% 96 2yey

SIILIn, UTTETSRT -2
X3 —3x2_ -
3x+1=(x+1)(2—4x+ 1) aisn Gugnd FHJILGLEUTZ tan —5‘325 =2 + 3 s 2 WHHHS.

(b) O{A-( JT @EB@ lanZé_:. l—-cos A

2 Ty sienid STLHS.

Las0ra GHuI g, em wWsGasrall ABC @GS Cxremsen OpLlenwuU uweiuBSH N

(@+b+c)b+c-a)tan® 2 =(a+b-c)a+c—b) b SILES.

B BY ‘
(c) sin (§)+sm~'(153) sin” (%) siems S1_[Hs.

tan(x + ) = ) o¥-

l-tanatan
10

a = B = O s (5D RN
tan @ + tan @ @R""“"“’J’MW uﬁ

tan 26 =
1—-tan@tané

2tan@ @
==,

B l1—tan“ &
10

tan 3@ = tan(8 +26) @
tan @ + tan 26 @
" 1—tan&tan260 .
_ tan g(1—tan 20)+2tan 0
1—tan’ 6 — 2tan’ @

1—3tan’ @ 20

____________
e
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_ 5
$—3tan[~—5;r]+t 3 Smnz[SEJH—O ('-'tan(‘ﬁ
12 12 12 4

15

5
- tan[fz{) ataiigl x° —3x? —3x+1=0 ggr 5*6“"@@

(x+1)(x* —4x+1)=0

5 st @
tan(Té-] #—-1= ta.n[E) ST6vILIG] xz —4x+1=0 @lett 5{]’5}]“‘@&

2

+a/16—
i.e.x=4_ 16 4=4i22‘/§=2i~/§ @

L.

£o5en(i 7 D

12 4

. |
V3<i, tan(lz] .3 @ 25
5y Oed<r. @

2sin2(£)z
l1—cos A4 P, o A
I+cosA: A B B [E] @
2cosz[~2—]
15

- -

i&rrsm&a&r aNlgliug @ ,é/l p)@ m Q??a“&

2 _p? 4¢% —2bccos A. @

2 2 2
a“—-b"—c
cosA=-— She
l+a2—b2—c2
,( A 2bc
616016 tan'(——)= 7 2 _ .2
2 4 -b"—c
2bc

2hc+a*—b*—c

T 2bc-a’ +b7+c @

_(a- b+c)a+b—c)
T (b+c—a)a+bto)
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= @+b+c)b+c— a)tan( ] (a+b-clatc— -b). @

e e e,

() o::'*‘i) e -4 e
sin [5 , B =sin '(13) a‘rsuraa

sin(a + f) = sina cos B + cos asin 3 :

2B o,
5V 169 2513 ¢

312 4 5
= ———

51 513
...

65

§<—3; T s
5 2'! 61 <CZ<—3-~.

B5CumTst -5—<l @ O<a<£
@CxBuTsL 3 2:61'6‘6[6‘)] 5

T 56
.‘.0<a+ﬁ<5 cenCey &+ B =sin’ [65]

T
O<a<—
2

T
0<ﬁ<—2—

cosa >0

cos B> 0.
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ST m——

A partiche of

end of & hight ipevienuble sinag
0, Ancther pamicic of mass Im

| Qe

(&)

Let v be the vefority with which the composite particle begins to move

Apply ! = A{M v} for the system;
= f=3m—2mru

2u
= V= —

3
I

-

By the Conservation of Energy, (Img)h = (imp’ , whete 7 s the required height

L1

2 A prucic P ol mass m and 3 particie 0 of mups 3m move on 3 smaoth honpontal 1able oy

the same stramght hne lowwds cach other with sponh e and w ropedtively, s thawn i i ¥
figure. After thesr impsc. F and Q move sway from esch other w dh spoods 1 and & respovtigy,

Find v in terms of u, and thow that the coclficient of resttution between  and 15+

Y o
TR
=i

y A ganwk P progeasl benzonially wnh velooty e pven by

_—

3y
| —* from A to B .|,=u-l1-:‘lg.u-

Apply I =A(My) for the system:
— =3 = mu) = {Smu—Imu)
= Imv=dImu

SR s 1)

Ry Newlon's law of restitution’
vau e (Su=-u)
(1) = 2o = ben

cal
3

® O

wn b fea tom o prase A 3t i edpe of 3 sep of 3 fiaad ATy

cerpe it ar 1 thal cdige, moses under pravity. bach skep of
oyt o and benpib 2o isoc the fgwre) Shim ihal the pRARC F
wil not Bl Ik first sep Belom A 3nd i1 wifl et the sconnd e
Pebode A 5 & Minpmisl duance M Trom A

. LI |
the mstion of P apply 3 = wi +—at”,

3 "
AW ac-ii-glf.\uh'rt 7, 15 the time faken to reach the level of the | step below @

~ el

5y be the horizontal distance moved in time o

12 3
|-_li = —=g>21a.

V& 1@

©

— 1rus P will pot it the 1% stiep below 4

-5 2i2a)
Time taken from 4 1o Cis 1y =ﬂl
-
- ¥ = '1
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———-——'-"__”_'_____-_-___—:;c_s-t_-_-_sﬂm of conslant magnityg. |

ont level road against i a
A of s . “::‘;::‘ﬁ. w‘:-.s:l.: speed v m?f, its accclerauon 15 @ M= ©. Shuw thy
R N. At an instant w "'D“{R « Maw W. | _
of the same conslant magnituge

thcpuw:rqfium;intltnis instant is
The car then moves with a constant speed v,
RN up a strmght road inclincd at an angle

ms | against § resislance

: |
a o the honzontal. working at the same power. Show |

_ (R+ Malw
,[hnt'l-"— Rfo!ihﬂ' ______________.__H—-——-—'—"_'_'___—'—-—T.

e £

T—lr v

|

R+t ~+— P
|
Mg

Let P N be the tractive force

Apply F=ma— :

Let H W be the power of its engine.

Th:n H = P.‘h:'l-' @
=(R+ Mayw (by(1)) @

Vi

™
[
3

IS

PF-R-Mgsma =0---mmm (2) @

Also H = A xv,

H_ (R+ M
T Lt L)

A (R+Mgsina)’
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by

u_mﬂrﬂmlﬂﬂrﬂﬂhﬂt-‘h“hﬂt,h“-.

In e
Find (0 (u| wnd ||
(i) a-¢ and b-c in werms of o
T Magmitudes of vectors
|| 'J}J"-‘:ﬁﬁ
L
ble v 3 =5
D
_
() il l"'-;-F'_*-Hl'rﬂ'}*-l—ﬂ'
\ s )
h ¢ by v Wl=a)=3+a
Lot # b the angle between @ and ¢
bil¢lcosd

d-a =3+
(D
= I = =
2

Then a ¢ =|

alle|casd

~

asunl nowmoon_ et 8 s Vs @) Deadls Yandesalse(l-a)) where oul

1
1.

nnld

| 28

nmhnpdmtﬂﬂ-imdnﬁua(bﬁl
bead of woight w. which is free W0 move

stnmg The bead s in equilibnum with the string taul, as in

6 ﬂn;:cnd:_l':hﬂﬂimlﬂﬂil;lt!ﬂiﬂlﬂlmgIhﬂuawlﬁm:hiMpﬂMdlmn

which is fixed in a vertical plane A small smooh
the wire. is aitached 1o Ube othor cnd of e

on the bead andd show thal the tension of the stnng 1$ 3—;'1

the figure. Mark the foroes schmg

4
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By Lami's Theorem,

§

|

L

= 2“-"5-"\3

=E:_" [*_'sinf?:%]- @ [
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T -
e |n the usual notation. P(A) = p. P(B) = £ and

= SR S cs.l;‘:l:ﬂ.
A ndﬂbclwocv:nlﬁdlw )
A P{Aﬂﬂ]:iﬂ.whcfcpa-n.ﬁndl’(aﬁm in terms of p-
3

PLAU B) -
Dcduccmuufnuﬂﬂmindcpmdﬂ“wmu.lhcn p

e
Eor two events A and B, P(AVWB)= P(A)+ P(B)—P(AM B). @
=12‘—"-~P(Ar-ﬂ}- ------------- (1 (5D

= (2)

-—
- -

~ alwn

This gives us P(AV B)

It is given that P(A BY)-P(AnB)= i

3 2
(1)and (2) = .._Jﬂ _AP(AAB) = _EE

then P(A~B)=P(4) P(B). @

s

= P(ANB)=

2 -

—

If A and B are independent.

5p P
— — = .
ajior @2
= —2 ¢op>0
Pz <P

& O

ﬂ.. A_!;g_c;lm_ngg w;i:; h;lﬁ _anT;l-b-I;cL balls ﬂhn:;h arc_oqua! in all r:-_r..p::rla. except for col
Two balls arc taken out al random from the bag. onc after the other. without replacement.
probability that the first ball is white and the second ball is black is % . Find the value ¢

Probability that the first ball is white = .
n+6

Probability that the first ball is white and the second ball is black = 9. M
{(n+6) (n+3)

T D
15

(n+6) (n+5)

— 2n%-23In+60=0 @

6
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= m=d_ {n 158 ponove integer) {s)

| Nowe' mo muarks iF the anewer is wiitien 3 m=4 E M li,f",
- 3!

mmdhmnmﬁmmIln?.mmumn-mynml:n;:
“dﬂt-mn!.hhd:mdhﬂumu!. Find the |
tmacpens

-

Let 1. 5. and - be distine integery loss than |1 witha mean of 7

e 2221, (D)

:l*m-z-:lu...__.._..‘”

Simce 1, v, and : are dirtinct and the only mode i 3, at least one of the Hau integers
addinonally then must be 3. Let the other be ¢

Since the mean of the five intogers is § , we have '—LL:'.Q_"Es @

= 2sler=28

- D

Hence the integers are 2, y.2.3.1 . Since the only mode 15 3, and 5. s and = are distinet,
exailly oncof them mustbe 3. Let == 3

Again(l}) = z= y= |8 f:i@

Since r and y arc miegers less than 11, (2) gives us

(s =Fand y=10jor {x=10and y = B). Hence, the five numbers arc 1.3, 3. 8and 10

> [=

© L2 kA and 8 The numbor of umes the amow i cach of the secion i pven in the foflowing

Iroquancy Wble, where 5 and ¢ are comtants, |
Number 1 2 3 4 s |
Froquency | [ q 3 1

nnh:m-nunnnuuduummnumuu:mg--wmi-dr-ﬁldh

| silucs of poend g

It;‘.Ei E+Iu-lﬂ
Mean =1 = =1

peg+8

= ip+lg+ 3l =dp+ige2d

6 3 |,|l.?.2:4q-_‘: +5.47 428 -3t
Vanance 3 =it q+18

®

= Sl +18) =301+ 28+9¢ +80+30)

] q=3.

[=]

Aluer

1
6 6 10-3 +72-3 +g(-0" +5(4-3) +A5-3)
Variance =3 =k 14Teg+5+d
6 4+7+3+8

L b o

=
5 15+4
= gaf @

]
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LI
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fu}

A pwode P of man m o coemected o parkcle O of mam Ae by o8 high "
mmqp—qn--ﬂlmmlw:-mwu '
showe @ inelastc Bonmontal Boor loivalty e two pamacioy are Belt W a
hﬁtmkhﬂﬁ“m,ﬂmlmmthml
:h-.l‘-nudpq Newion 'y soond lan sepemsely 1 Ihe Mmoo al

F-G.iu-l-hmdmmdmnmﬂeu& \-; I
lh-m:,hmamuhw.o_nm_uy.n;wm | %< 38
© ewm (o 2 funbher Sme i, sl Bepns 10 move op Skench U veloity ume p

ﬁ“:lﬂh_ﬁtmm’ﬂﬁﬂlmmm
O bepes © move op

thg_mu-n-t.-igmmhnmdlw-\

Show formher U e parodc P ' bognt 3 ahovr the floor
nmﬂ-mdhunom-murmwlmmnu.l .
od O arr sutnsed o8 oppoe bk of e Aver mch B e line AC 7
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