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Mathematics - safsib
(English & Tamil Version / @ymiSeoid ndHmnb s161p)

Time Allowed : 15 min + 2 % hrs
&mev Glerrey ¢ 15 HibLb + 2 V2 wenf

Maximum Marks : 100

oubn g wSueueansen: 100

Instructions : (1) Check the question paper for fairness
of printing. If there is any lack of
fairness, inform the Hall Supervisor
immediately.

(2) Use Blue or Black ink to write and
underline and pencil to draw diagrams.

(1) oymerT S8 61637 & 8 (6THLD gflwrs
I|&F&L ugleure 2 6TOTSHT
eeTuems  Sflutisgs  QamsTearea.
giFsiudels  Gonuilmidsr  gemm
&6v0T ST ewufIILmaTfLLD 2 L 6urlglIT &
@z fallésanL.

(2) Booid gevevgl HLY enwufemer Ll HIGL
TWSINSHSD 9 CaMe HauBHSLD
uweTU(h &S Geuszar (HLd. LIL_BI&6iT
aUDTOISNE GlLsTElsd LILSTUHSS6LD.

S|fleyeor :

Note : This question paper contains four parts.
GO @eielleTTSST6T FH6in @ LGHHemeTd GlamesarL g.

Part - I/ ug®s - 1
(Marks : 14) / (wéliQuetasi : 14)

Note : (1) Answer all the 14 questions.

(2) Choose the most suitable answer from
the given four alternatives and write
the option code with the corresponding
answer

GOy (1) @uifefss o erer
eflemLweflSG e

(2) Qar@&siur L
oflemL_sarflsd
aflenL_emiLid

14 eflarmésEns@Ln
5T (& LoTHm|
Lhsa L QuIr S sLomer
CoTE6s0Ss, GO GLer
aflenLwilsneoriid CamSsi 6TSaLD.

1. If there are 1024 relations from a set
A={1,2,3,4,5} to a set B, then the number of
elements in B is
1 3 2 2 (3) 4 “4) 8
A=1{1,2,3,4,5} -eNwmEg B ereirm smrsHnE
1024 2 meymem 2 6Temg el B -6 2 aier
2 miCseifleir 6T 6toT6u0T|& 6m
(1) 3 2) 2

3 4 4 8

fix) = (x + 1) = (x — 1)’ represents a function
which is

(1) linear (2) cubic

(3) reciprocal (4) quadratic
fx)=(x+ 1) = (x — 1)’ O@ud smiume s
(1) Gmflw &y (2) ®wm sewg iy
(3) semeodipg &y 4) Bmus sy

If 6 times of 6! term of an A.P is equal to
7 times the 7th term, then the 13th term of the
A.P.is

(1) 0 (2) 6 3) 7 (4) 13
Q@ F LS s suflemsullssr 6 eug 2 minfer 6
LLBIEGLD 7 gl 2 miinfer 7 L ki S eTevfley,
I&an L (hs QarLiauflengulsr 13 sug 2 mii.
(1) 0 (2) 6 3) 7 (4) 13

LetA={1,2,3,4} and B = {a, b, c}. Which of
the following is a relation from A to B?

(D) {(1,b),(1,0),3,a), (4, b)}

2) {1, a), (b, 4),(c,3)}

(3) (1, a),(a, 1), (2,b), (b, 2)}

4 {(a,4),(,3),(c,2)}

A= {1, 2, 3, 4}, B = {a, b c} eaafle
Meeupeuereummed  eremen A eSlEs B Ssmer
2 MeUTEL?

(D) {1, 5), (1, 0), (3, a), (4, b)}

2 {(1,a),(b,4),(c,3)}

3) {1, a),(a, 1), (2,b), (b, 2)}

4 (@@, 4),(b,3),(c,2)}

The values of a and b if 4x* — 24x> + 76x% + ax +
b is a perfect square are

(1) 100,120 (2) 10,12

(3) —120,100 4) 12,10

4x* - 24x3 + 76x7 + ax + b @@ Py FSSLD
sTeufley, a LHmID b —ufedr L.

(1) 100,120 (2) 10,12

(3) —120,100 4) 12,10

If (x) = 0 when f(x) is divided by g(x) then g(x)
is called of the polynomials.

(1) Dividend (2) quotient

(3) remainder (4) GCD
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fx) @ glx) g uEsGL Gurg BE

10.

7(x) = 0 sraflsd, g(x) peT &I SYES GG LOMBLS
Gamemrriseflsor 6T60T |6MLSSLILIDHILD.

(D eouguen 2)mey (B)bd  (4) FQume

If in AABC, DE | BC, AB = 3.6 cm,
AC =24 cm and AD = 2.1 cm then the length
of AE is

(1) 1l.4cm (2) 1.8cm

(3) 1.2cm (4) 1.05cm

AABC -uisv DE || BC,AB=3.6 Qg..5, AC =2.4
Q@& wpmid AD =2.1 Q&.16 ereslled, AE —6tr Ferid
(1) l4ess 2) 1.8ea&8

3) 12eas8 (4) 1.05es.5

In the adjacent figure ZBAC = 90° and

AD 1 BC then
A

B D C

(1) BD.CD=B(? (2) AB.AC=B(C?
(3) BD.CD=AD? (4) AB.AC=AD?
Qarhssiu L u gdd ZBAC = 90° wmmid
AD L BC eresflev,

(1) BD.CD=B(? (2) AB.AC=BC(C?
(3) BD.CD=AD? (4) AB.AC=AD?
If (5,7), (3, p) and (6,6) are collinear, then the
value of p is

(1) 3 (2) 6 3) 9 4 12
5.7, G, p) upmd (6.6) e GO
GamLeoLfgemey eTeufled, p —ullei L&

(1) 3 2) 6 3) 9 4 12

When proving that a quadrilateral is a trapezium,
it is necessary to show

(1) Two sides are parallel.

(2) Two parallel and two non-parallel sides.
(3) Opposite sides are parallel.

(4) All sides are of equal length.

QR GTOSTOTETS 6@ &flusors gemus
GCaemeuimenr HlLibsemenr

(1)
)

3)
4)

B UESHRIGET Bemeuor

BB LUSSMHISET Semetor DHMID S(h LSSMBISH6T
B WETOTULIDMENE.

aHOIST LSSMIS6T Semevor

SIS LIGSMHISEHLD FLDLD

11.

12.

13.

14.

The sum of all the observations divided by
number of observations is

(1) mean 2) mean error

(3) variance (4)  standard deviation
fTeOUT  STelll  UeTeflsememyd  &nlle  Sreyll
yereflgeflesr  erenmemilsemaullemed  ou@GSHSMed
HenL L g

(1) &ymaf (2)  armaf Genyp

(3) ewss anisss arrai
4) FL afevssid

The angle of depression of the top and bottom of
20 m tall building from the top of a multistoried
building are 30° and 60° respectively. The height
of the multistoried building and the distance
between two buildings (in metres) is

(1) 20,1043 (2 30,53
(3) 20,10 4 30,1043
uw  9hEGS SLLLSSHET 2 FFuledlmha)

20 B cwpwerter  sLLLSSH6T 2. &, I
gy Hwanler  @n&ssGaETaThIGHT (MG
30° wmmid 60° eTerlled L YOSHGS SLLL Gl
2 WIyLh LHMID @I &L LLBISERSE @lnL Gl sTear

Gl memeveumen g (LL-Liflev)
(1) 20,1043 2) 30,53
(3) 20,10 4 30,1043

In a hollow cylinder, the sum of the external and
internal radii is 14 cm and the width is 4 cm. If
its height is 20 cm, the volume of the material
in it is.

(1) 5600w cm® (2) 112007 cm?

(3) 56mcm’ (4)  3600m cm?

@ 2smafLpm o @memerullssr Geusflliym LHMILD
o lym gyrmseflsr s @Oso 14 Gelf wHmid
@6 Spwer 4 Gelf g @, 2 mevarullsr
o wrd 20 G&.f ereofled, gFemerr o (HeursHsLl
uweTuL L Glumwefleir seor gjeme|

(1) 56007 6.8 (2) 11200% eg.15 3

(3) S6mesis® (4)  3600m e&.iS?

A page is selected at random from a book. The
probability that the digit at units place of the
page number chosen is less than 7 is

M 2

Olwz|w
\o|\15|\,

3) “)



Note :

B0 USSSSHDBES sLATLLY WUl Qb
ussd GCorpsOssiuGdng. B UsHS
eTevoTeollslT eetTMTD @ wlumerg 7 o efl
GODEITS @\HLILSNSTET &S S6T 60T )

(1 2
) “4)

Clwo|w
| <

10
7
9

Part - II/ uga - 11
(Marks : 20) / (wdiGuetorasi : 20)

Answer 10 questions. Question No.28 is

compulsory. 10x2 =20

GMILIL10 eferTd 8 (e @ (Bl eflenL wefléaeain. 2868

15.

16.

17.

18.

19.

elleorm s Lmwiors eflenLweflse Geaustor(Hib.

A Relation R is given by the set {(x, ) /y=x+ 3,
xe{0,1,2,3,4,5}}. Determine its domain and
range.

R oo m ooy {(x, ») /vy = x + 3,
x€{0,1,2,3,4,5}} etenrs QarhidsLul (Herer g.
@s6T LHILGSDSILLD, 5 FFSHSMSILLD SHevarLMls.
Let £ ={(—1, 3), (0, —1),(2, =9)} be a linear
function from Z into Z . Find f(x).

S={1,3), (0, -1), (2, -9)} qyerg Z-a0\whi
Z-sanew em Onflu griy erefly, fx) -o6
HTCUIT S .

Find all positive integers which when divided
by 3 leaves remainder 2.

3960 RUGEGW Curgl H 2-m& ST&HEIgWw
|6 S G LOIENS (LP(L)SSEMETILLD & IT6T0T .

Find a, and a; whose n" term is
n* -1

15

;niseven,n € N
n+3

n 2

2 1; nisodd,n € N
L 2n+
n* -1
m; n gt @rlenL etevor 7 € N
n 2
n .. .
m; n it ey eretor 1 € N
6TETLIG N—6ugl 2 MINL 6T6ofled g LOMMID

SHTCUIT S

Find the LCM of each pair of the following
polynomial

a*+4a—12, a*—5a + 6 whose GCD is a — 2

20.

21.

22.

23.

24.

25.

SpsearL  allarm  Gamyg
Gamemeussaflsor LT.QLIT.LD SITewoT 8.

LGOSV MILILIE

@ +4a—12,a* — 5a + 6 @eumsir 15.Qum.eu a — 2

Find the square root of the following rational
expression.

121(a+b)* (x+ y)*(b—c)®
81(b—c)*(a-b)*(b-c)*

Lil6tT 611 (LT UM 6T QLT SEHELPSVLD SHIT6TIT .
121(a +b)*(x+ p)*(b—¢)®
81(b—c)*(a-b)*(b-¢)*

In AABC, D and E are points on the sides AB
and AC respectively such that DE || BC

AD 3
If —=—and AC =15 cm find AE.
DB 4

AABC -wllsir ussmssar AB wpmid AC -ullear
S giemem Letaflser pemmGw, D wpmin E oy erg)
DE || BC stetTmeurm mi ojemLofs Slsie g.

AD 3

ﬁ=z wonmd AC = 15 @Q&.15 sreaflsy AE-ufleor

&L STetoTss.

A man goes 18 m due east and then 24 m due
north. Find the distance of his current position
from the starting point?

e werflger 18 1 Slpstes Gasrm Merert 24 15
L5060 Geadprsar. QsrLdss  Hemeullad ks
Il @HEEGL CSHTEneVema.sS SiT6ors;.

Find the area of the triangle formed by the points
(1571)9 (4’ 6) and (73’ 75)
SLSS600TL Yererflgsemmen
W&CETemTSSH60T LITLIL ST 600 S5
(lafl)’ (4’ 6) L”@QJ':" (73, 75)
Find the equation of a line whose intercepts on
the x and y axes are 4, —6.

IemL&aLILHILD

&6y Gar@ssiuister  x, ¥ Gal®hs
Gl650T (HSHEMET S Q& mevorL CriCamHaseflsr
&Lo6oTUT (D S6M6ITS &HIT600TS.

4,-6

Prove the below identities.
cot 0 +tan O = sec 0 cosec 0
HstraupLd (pHDTmHemsemer HlemlsealL.

cot O +tan 6 = sec 0 cosec 0



26.

27.

28.

If the ratio of radii of two spheres is 4 : 7, find
the ratio of their volumes.

@\m Camarmisaflsr g rhisaflsr allélgi 4:7 seofls,
Seummleir ser gjeTa seflsr ellElSD SmevTs.

Find the range and coefficient of range of the
following data. 63, 89, 98, 125,79, 108, 117, 68

SNSETaOID STSERSE afds wonn of&Fss
Qayemeus sremrs. 63, 89, 98, 125,79, 108, 117,
68

2 2
If P(A) = 3 P(B) = 3 P(AUB) = 13 then find

P(A N B).
2 2 1 .
P(A) = =, P(B) = —, P(AUB) = = erefley,
3 5 3
P(A N B) sreims.

Part - 111 / uga - 111
(Marks : 50) / (wdiQuetorasi : 50)

Note : Answer 10 questions. Question No. 42 is

compulsory.

GO 10 afemmésEnds@ wlGL  efLwelssaL.

42618 efleorm s Lmuors efso weflssann. 10 X 5 = 50

29.

30.

31.

In each of the following cases state whether the
function is bijective or not. Justify your answer.
(1) f:R — R defined by fix)=2x+1

(i) f:R — R defined by f{x) =3 —4x?

&6y  Ger@ssiu’L  eeaubearm  smIYD
@@mung smiur, @esmewr? 2 6T afenL &6
ST SHMSE TnN)I5.

1) [fRo>Rgoerg flx)=2x+1

(i) f:R—>R gearg fix)=3—4x?

Let A,B,C c N and a function f: A— B be
defined by fix)=2x+ 1 and g : B— C be defined
by g(x) = x%. Find the range of fog and gof.
AB,.C ¢ N wpmis f : A— B eteirm gy
Six) = 2x + 1 ereoreyid wpmid g : B — C gyerg
g(x) = x? sTemayid susmTWMISSILL L6, f0g LM mid
gof-1iletr eI EFFHHMBS SHIT6EHOTS.

If d is the Highest Common Factor of 32 and 60,
find x and y satisfying d = 32x + 60y.

32 whmpd 60 gy &wuemmer BHUGLEm  Gurg)
UGS d eTetTs. d = 32x + 60y etesfled X LoHmILD ¥
6TEOT) (P(LDSSHEMETE SHIT6T0T S

35.

36.

37.

Find the middle term(s) of an A.P. 9, 15, 21,
27,...,183.

9, 15, 21, 27,...,183.6t6tty &L (h& OarLr
auflemauilssr 19 —augl 2 miIL&emeTs Smetms
Find the GCD of of the following pair of
polynomials:
12(x* — x%), 8(x* — 3x® + 2x?) whose LCM is
24x3 (x — 1)(x - 2)
SpsaeL.  Game umNIMLILS  Camensusefle
L5.QUIT.6) ST 6tT 5.
12(x* — x%), 8(x* — 3x* + 2x?) @eaummlsr 15.Qu.Lo
24x3 (x — 1)(x - 2)
Solve the following quadratic equation by
completing the square method: 9x*>— 12x +4 =10
arssl Lsd peamnuiled Gerhissiu L @)mLigs
gL L& Siés. x> — 12x +4=0
In fig. if PQ || BC and PR ||CD prove that

AR AQ QB DR

Y

D
uLgdle PQ || BC ummid PR ||CD sreufled
o AR_AQ OB DR
Vap = aB W AQ AR T HDei.

In figure, O is the centre of the circle with radius
5 c¢cm. T is a point such that OT = 13 cm and OT
intersects the circle E, if
AB is the tangent to the
circle at E, find the
length of AB.

Qaerhssiu’L UGSl
O emeu 6MLOWILTS 2 6BL LI
L gdleor ourin 5 Qe g@n T syers
OT = 13 Q.5 erer oyemwps @ Usteafl LHMILD
OT gperg aLsms E o Gaul@émg,
L& E ereirm Lsteflullsor eufliurs Gasgld
Q@ CsThitasr®h AB erefly, AB —ullsor Herid
SHITETITS.

The line through the points (-2,6) and (4,8) is
perpendicular to the line through the points (8,
12) and (x, 24) . Find the value of x.



38.

39.

(-2, 6) mmud (4, 8) stetTm LsiTelaeir auLflE GlasdayiLd
CrrGamLmearg (8, 12) wmmid (x, 24) ererm
CriCam whEs |

ysreflser  auflE  Geedgyid
C&mig5 g sTaufley, x —uiledr LI Sevors.
A flag pole ‘h’
metres is  on
the top of the
hemispherical
dome of radius ‘7’
metres. A man is
standing 7 m away
from the dome.
Seeing the top of the pole at an angle 45° and
moving 5 m away from the dome and seeing
the bottom of the pole at an angle 30°. Find
(1) the height of the pole (ii) radius of the dome.
Yoo gy
G@lurLgder  Fg A 5 o wrweTer Q@
B s.
Ipiled\mHg 7 F Qememeuaiey emeur HimmT.

Q& mevoTL IO &CHTETS

@& &&LDULD @eilomL & leir
et Gamessbusdear 2 Ffemw 45° gTHmS
GorarsSan  AnGHSH8nEs!
51 Qamemen eflevdld Qaerm Qamie&Heius e

GLogyiLh

Igeow 30° THms CamamsSHId uTTEHSDTT
ereaflev, (1) Qamessnusdsr o wrd (i) eors
GCarars  @elurLgHsr  grn g SHiuaimamms

&[T 6007 &.

An aeroplane at an altitude of 1800 m finds
that two boats are sailing towards it in the same
direction. The angles of depression of the boats
as observed from the aeroplane are 60° and 30°
respectively. Find the distance between the two
boats. (/3 = 1.732)

1800 1f 2 wy&&leb LM LD 6(1h AlLom6dT & 1601 (515 51
Gy Slemauiley eNlLo 6oT S6M CrradlE
G&eid @\
sflurerSHadlmba - Gl
60°  womn  30°
2 My GCrrsdlearme,

UL@S6T  UTi&SsUuOSngl.
UL @Semer  (LpsmmGiL
@& 5868 T hisefle

@ream@® UL (G5 EhSESL

40.

42.

@6’ LG &IT6T0T &.

({3 = 1.732)

4 persons live in a conical tent whose slant
height is 19 cm. If each person require 22 cm?
of the floor area, then find the height of the tent.

gmyurn 19 Qe Qsmeol  &g.by  6lgaid
FLTTHSH0 BT 2 6TOT6OT.  QRHOUGHES
22 g.Q@Qg.18 uriy Gsemeu erefled, anLmrSdleor
2 LITSHMSE SH6mTSHSIL6LD.

CaTemeeme s

41. A wall clock strikes the bell once at 1 o’

clock, 2 times at 2 o’ clock, 3 times at 3 o’ clock
and so on. How many times will it strike in a
particular day. Find the standard deviation of
the number of strikes the bell make a day.

Q@ &S sesmrn 1 weellseE 1 Wemwn, 2
weefl&E 2 pemmid, 3 wenflsE 3 pemmiwtd 6edl
stpiudmgl  ereofled, e mrafl Y &ssTTLD
sTelaUATR| (Pemm 660) 6T(LLILD? GLogyid Sl &TITLD
sTUILD 660l eTevoTennllSemasSaflstr S L alevsein
SHIT6U0T .

In a town of 8000 people, 1300 are over 50
years and 3000 are females. It is known that
30% of the females are over 50 years. What
is the probability that a chosen individual
from the town is either a female or over
50 years?

8000 wssst Garems GameamL @@ ©aTHle,
1300 Gui 50 auwdmE GumuLeirssr LHHILD
3000 Gurr Quesarassit. Gogyid 50 auwSnE Gopu L
Quetaraseir 30% 2 semenri TauTe|Ld QG MLelHEME).
Ca 0SS ILMHLD 6 HLIT, CLIsTTsmTTS 9|06 &)
50 awdnE GuoulLemrs  @EHUUSHEST T
Hl&LS&Hme.s SiTeuos.

Part - IV / u&a - IV
(Marks : 16) / (wdliGQustor a6 : 16)

Note : Answer both questions.

GOy @\ eflarTéaEns@h el weflésai.

43.

2x8=16

a) Construct a APQR in which the base
PQ=4.5cm, /R=35° and the median from
R to RGis 6 cm.

a) PQ = 4.5 @&.f, ZR=35° upmid o &
R -a@mheg eusmmuin’L mOH&GsTL g sor
Fearh RG = 6 @i gysmujormy APQR &
Q6D &.

(OR)
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b) In the adjacent figure, ABCis arightangled | 8. (3) BD.CD = AD?
giangle Wét(l; riI%ht ang}lle at8 IZ Elznd p;)li;ltcszD, ‘9. (3)9
t t . that = +
5 Agiec rove tha . 10. (2) Two parallel and two non-parallel sides.
A . 11. (1) mean
1
12, (4) 30,1043
|13, (2) 112007 cm?
! 7
B D E C 14, (2) 0
b) UL&He QenGaremr (péGamemnd ABC il ! Part - I
Gamremrin B gy o) QemGamemntid mmid D, ! 15. x = {0,1,2,3,4,5}
E steorm yeireflser ussn BC -o eypsitm &0 y = x+3
uGdsars IN&HnE erefls, SAE> =3AC? ! . e
2 ! (0+3)=3
+ SAD~ ereur flmies. ! (143)=4
A , t3)=
: ey = |@+Y=S
| (3+3)=6
: (4+3)=7
B D E C : (5+3)=8]
1
44. a) Draw the graph of y =x?— 5x — 6 and hence : = H{Q} N i?’ 4’)?’ 6,7, 8}
solve x> — 5x — 14 =0, ! - Yy
1 j—
a) y=x>—5x—6umruL eorssl, SigemerLl ! = 10, 3).(, 4)’(‘21’ 75)’(? 86)’
uweTu@SH x> — Sx — 14 = 0 ereorp 1 ] B 4.7). 5. 8)j
.. . e . ! Domain of R = {0, 1,2, 3,4, 5}
FueTurL 6oL g Sissea. I B
(OR) I Range of R = {3,4,5,6,7, 8}
1
b) A boat takes 1.6 hours longer to go 36 kms 160 f=1C1,3), (0, 1), (2, -9);
up a river than down the river. If the speed | f () =ax+ b ' . (1)
of the water current is 4 km per hr, what is ! is the equation of all linear functions.
the speed of the boat in still water? : S f=1) =3
b) 36 & grHms @ UG BCTTLLSH60T : J0) = -1
dowauild  sL&GL  Crrdmgei  d&i | /2 = -9
Somsulls  sL&GL Cmrd 16 wewfl Jx) = ax+b
Crrd  gdsurs aOS5H Cerardng. | f=1) = —a+b=3 (2)
ECrm Lsdletr Gousd 4 &l.if/iewel eTenfleh, | f(0) = b=-1
Semaaunm Hifled L leir Geussid 6TeoT6ur. I —a—1 = 3 [. substituting b =— 1
1 .
2
ANSWERS ! B in(2)]
X —-a = 4
Part - 1 ! a = -4
1. (22 I The linear function is f{x) =—4x — 1. [From (1)]
1
2. (4) quadratic 7. The positive integers when divided by 3
3. (1)0 I leaves remainder 2.
1 . o e .
B Euclid’s division lemma
4. ()4, B), (1,0, (3, a), (4, b)) | atbgtr0<r<b
5. (3)-120, 100 : Here a=3g + 2, where 0 < ¢, a leaves remainder
6. (4)GCD : 2 when divided by 3.
7. ()14 ! 202,58, 11 e,
1



,n1s even

,nisodd
2n+1

n*=1_8-1_64-1_63

618:

n+3  8+3 11 11
Lo—n 188 225 225
Boon+41 2x15+1  30+1 31
19. fixy=a’+4a-12=(a+6)a—-2) Hint:

g =a?—5a+6 =(a—3)a-2) ‘/1<
G.C.D. =(a-2), 6 -2

L.CM. = (a—2)(a-3)a+ 6)
S(x)xgx)
LCM. = 2222
G.CD
_ (a+b)a=2)x(a=3)(a-2)
(a=2)
= (a—2)(a-3)a+6) i
L.CM. = (a—3)(a + 4a— 12) 3/\2
20 [121(a+b0)*(x+y)*(b-0)°
81(b—c) (a-b)*(b-c)*
_ @+ (x+p)*(b-o)*
9 (b0 (a—b)° (b0}
@+ e’
9|  (a-b° |
21, 1t AP 3 AC = 15 em, DE || BC, then by
DB 4
basic proportionality theorem.
AD _ AE
AB AC
3 _ AE
7 15
7AE = 3x15°
AE = g = 6.43 cm.

23.

Using Pythagoras theorem

C
g
i
[\
A 18m _ B
AC? = AB?+BC(C?
= (18)%+ (24)*
= 324 +576 =900
AC = /900 =30m

.. The distance from the starting point is 30 m.
(1,-1), (-4, 6), and (-3, -5,)

A(-4, 6)

i
T 20D

B(=3,-5)

A(-4,6), B(-3,-5), C(1,-1)
l l l
(%15 1) (2. 2) (33, 03)
.. Area of the AABC =

1
E[(xlh + 2,05+ X3 00) = (600 + X33, +x03)] Sq. units

1 ((=4x=5)+(=3x-1)+(1x6))
21 =((=3%6) + (1x=5) +(=4x-1))

_ %[(20+3+6)—(—18—5+4)]

1

- Slo-(19)] - [29+19]=%><48

N | —

= 24 sq. units



24, 42 =y
b
X Yy
= —+— =1
4 -6
3)6—2)/_1
12
=3x-2y=12
=3x-2y—-12=0
25. L.H.S:C9se sin® Hint: 1 + tan?0 = sec?0)
sin® cosH tan®0 = sec? — 1
:coszﬂ+sin26 B 1
sin® cos0 sin6 cosO
1 1
= -— = secO cosec = R.H.S
cosO sin6
2. H_4
r 7
4
.. Ratio of the volume of two spheres =
57(}”23
X 7 X4
_ 2{#_&
gxxm 343
SV iV, = 64:343
27. Range R=L-S.
Co-efficient of L=5
- ient of range = ——
o-efficient o ge 7S

L — Largest value, S — Smallest value.
63, 89, 98, 125, 79, 108, 117, 68.

Here L =125
S=63
R=L-S=125-63=62
, ~L-S
Co-efficient of range = Les
_125-63
125+63
ST 0.33

2 2 1
28. P(A)=7.P(B)= T.P(AUB)= 3

P(A N B)=P(A) + P(B) - P(A U B)

29.

30.

31.

32.

2.2 1

3 5 3
_10+6-5 11
T IERET
Part - 111
Qi f:RoR
fx) = 2x+1
f(1) = 2(1)+1=3
fQ2) = 2Q)+1=5
fE1) = 2(-D)+1=-1
F(0) = 200)+1=1

It is a bijective function. Distinct elements of A
have distinct images in B and every element in
B has a pre-image in A.
(i1) f:R = R;f(x)=3—4x?
f(1) = 3-41)=3-4=-1
f2) = 3-42*)=3-16=-13
f(=1) = 3-4(-1)’=3-4=-1
It is not bijective function since it is not one-one.

fix) = 2x+1
glr) = x*
fog(x) = flg(x))=f®) =22 + 1
goflx) = g(flx)) =gx+1)
= (2x+1)?
= 4 +4x+1
Range of fog is
ly = 2x*+1,xe N}
Range of gofis
Oy = (@x+ 1) xe N}
Let a (+ve) integer be x.
x = 8 xy+o6l
61 = 11 x5+6

(. 88 is multiple of 11)

.. 6 is the remainder. (When the number is
divided by 88 giving the remainder 61 and when
divided by 11 giving the remainder 6).

AP=9,15,21,27,.., 183

No. of terms in an A.P. is

no= 1294
a=9,1=183,d = 15-9=6
1839
n = +1
6



EH

. No. of terms = 30.
term and 16th term.

29+1=30
The middle must be 15th

ts = at(n-1)d
= 9+14x6
= 90+84=093
te = at15d
= 9+15%x6
= 9+90
= 99

.. The middle terms are 93, 99.

33. fix)=12(x* - x%)
g(x) = 8(x* - 3x* + 2x?)
L.CM=24x> (x — 1)(x —2)
G.cp, = LX)
L.C.M.
_ 12(x* —)cz’)><8(x4 —3x° +2x7%)
2433 (x=1)(x=2)
_ 4X (x=Dx*(x* —3x+2)
X (x=1)(x=-2)
4x* (x=2)(x-1)
= =4 2(+v 1
-2 x*(x—1)
34. 92— 12x+4=0+9 Hint:
o 12 .4 Y _(2)
9 97 9 2a) "\ 3
_ 2 2
PR EN (3)
3 9 2(3) 3
4
a=1,b=——
3
4 (—2 S (—2)2
X2 —=x+l—]| = —+|—
3 3 9 3/,
[Adding (—j both sides]

(x_zzz—_uzo

3 9 9

x—% = Ox—g
3 T3
22
]

35.

36.

In the figure PQ || BC, PR ||CD.

(1) In AADC, by BPT AR _ AP (1)
AD  AC
In AACB, by BPT AP = AQ ..(2)
AC AB
From (1) and (2) we get
AR AP AQ
AD  AC AB
AR AQ
- AD  AB
It is proved.
(ii) In AABC, S—g: % by BPT ()
In AACD, % = % by BPT. ..(2)
From (1) & (2)
B pc_ DR
AQ AP AR
. QB DR
- AQ AR
It is proved.
In AOPT, OP=r=5cm
OT = 13cm
PT = 12cm
In AOPA, OA> = OP?+AP? (1)
In AOAE, OA> = OE?+AE? (2)
Equating (1) and (2),
OP>+AP?> = OE?+AE?
(..OP=0E=r)
S AP = AE
Parallel BQ = EB
In AAET,AT?> = AE?+ET?
ET> = AT? - AE?= (AT + AE)
(AT — AE)
ET? = (AT +AP) (AT -AE)
(."AE=AP)
8x8 = 12x(AT-AE)
(AT—-AE) = o _16 ..(3)

12 3
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AT+AE = AT+AP=PT=12..(4) ' 39.
A
Adding (3) and (4), : 80300
16 !
24T = — +12 ! :
3 ! S
1 =
8 18 26 I
AT = g ? N ? : 60° 30°
26 16 | ’ © 0
AE = AT-AE=——-— : In the figure
3 3 . NG
_ 10 . tanC = tan60°= v3 (1)
3 ! 1
10 ! tanD = tan30°= — . (2
Parallel EB = 3 | NG) )
20 ! (1), (2) gives, tan 60°= /3 ,
. AB = AE+EB= 3 cm. . 1800
: v
. . 3 |
37. "l];h(e4 llgr;e through the points A (-2, 6), and | X = 1800
’ 8-6 2 1 ! x = 1800xV3
SI fAB =—====
opeof AB(m) =375 "6 3 I V33
The line through the points C(8, 12) and : = 180013 = 6003 ..(3)
D, 24) | 13 1800
2412 12 ! tan30° = —= =
Slope of CD (m,) = s~ x_8 | V3 d+x
J— x_
AB 1"CD = m, xm,=-1 : d+x = 180043
1 14/4 ! d+6003 = 180043
— X — _ 1 —
= o = —1 d = 18003 — 6003
2 x-8 !
= 4= 1x(x—8) ! = 12003
= 4 = 8_x ! Distance between the boats = 1200 /3 m
= x=8-4=x=4 : = 2078 4m
1
38. N ! 40. Base area of the cone = m/? sq units.
EA : /, w? = 4x22cm?
' )
ih ! % 7
' 1 — _
D , . ’.2 = 88 x 7
1 |
g \ I L
T im & 7m C 1 Hint: o2 cm
1
ht 1 18.2 [ = 19cm
In AABC, tan 45°= ;=1 : 1 {35300 h o= NP —r?
r+ 1 1
hty=r+1 V| 28x8/233 = V192-28
— 1
= h = Tm . 224 _ /7361—28
in A EDC, tan 30°= — = | | 208 2 353
n R = =— _
5+7+r 3 ! | 724
Bre124r : 17600 = 18.25 cm.
- 1
1
0.732r = 12 !
1
r = 1639m :



41.

42.

X d=x—-Xx d?
2 —11 121
4 -9 81
6 -7 49
8 -5 25
10 -3 9
12 -1 1
14 1 1
16 3 9
18 5 25
20 7 49
22 9 81
24 11 121
156 572

XX

¥o= 22—

ﬂ, \/? \47.66
6.9
n(S) = 8000

Over 50 years be A; n(A) = 1300
Females be B; n(B) = 3000

30
30% = 100 of 3000 are over 50 years.

. 30
re. —— x 3000

00 = 900.
n(ANB) = 900
. n(A) 1300
- P(A)=—= S 000 P® = <000
~ 900
PANB) = oo
P(AUB) =

1300 3000

P(A) + P(B) - P(AN B)

8000 8000 8000

400 17

= —0.425
8000 40

Part - IV

43. (a) Construction:

(b)

Step (1)
Step (2)

Step (3)
Step (4)

Step (5)

Step (6)

Step (7)
Step (8)

.

P 4.5 cm Q
Rough diagram

Draw a line segment PQ = 4.5 cm

At P, draw PE that
ZQPE = 35°,

At P, draw PF such that ZEPF = 90°.

Draw 17" bisector to PQ which
intersects PF at O.

such

With O centre OP as raidus draw a
circle.

From G mark arcs of 6 cm on the
circle.

Mark them as R and S.
Join PR and RQ.
PQR is the required triangle.

Since D and E are the points of trisection of
BC, therefore BD = DE = CE

Let BD=DE=CE =x
Then BE = 2x and BC = 3x

In right triangles ABD, ABE and ABC, (using
Pythagoras theorem)

We have AD? = AB?+ BD?
- AD? = AB2+ 2 ()
AE? = AB?+ BE?

AB? + (2x)?
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= AE 2 = AB?+4x? (2) ) y = x>-5x-6
- 2
and AC? = AB?+BC2=AB2+(3x) | 0 = x—5x—14
o) (+ +
AC2 = AB? 4+ 9y2 (NG NGCY!
Now 8AE2-3AC?-5AD? Y 8 isastraight
— §(AB2+4x) 3 line parallel to x axis.
The co-ordinates of the points of intersection of
2 2 24 .2
(AB”+9x%) =5 (AB™+ x7) the line and the parabola forms the solution set
= M+%—W—%—M—% for the equation x* — 5x — 14 = 0. Solution
=0 {_2a 7}
L 8AF2—3ACZ_5AD2=0 (b) Let the speed of boat in still water be ‘v’
8 AE? =3 AC? + 5 AD?. Hence it is proved. . speed = distance time = distance
time speed
44. (a) 9 8 96
- 36 36 _%_° (-1.6hrs= —)
X —S|4[3|2|-1]0]1]2]3]4 v—4 y4+4 60 5 60
x? 25(16[9 4|10 [1[4]9]16 5
5x__ |25]20[15[10] 5 [0 [=5]-10[-15]—20 L 36(v4)—36(v—4)= S () v+ 4
—6 —6[-6[-6[-6[-6[-6|-6]|-06]|-06]|0 5
V= 44130|18| 8 | 0 [-6|-10|-12|-12|-10 8
X’ +5x-6 = 36v+ 144 —36v+ 144 = g(v2—4v+4v—16)

Draw the parabola using the points (-5, 44),
(_4’ 30)a (_3’ 18)’ (_27 8)9 (—1,10), (O, _6):
(1,-10), 2, ~12), (3, ~12), (4, ~10)

(5. 44)

Scale :

xaxis =1 cm = 1 unit
yaxis =1 cm =2 units

o 61D

To solve the equation x> — 5x — 14 = 0, subtract
x?—5x— 14 =0 from y = x*> — 5x — 6.

X N kv

_
e

11.

12.
13.

14.

8
= 288 = gvz—% = 8 — 128 = 1440

= 87 =1568 = 1> =196
.. Speed of the boat = 14 km/hr.
(. speed cannot be —ve)

ML BT

ud3 - I

y==x14

2) 2
(4)  Swmugs smiy

(1 0

(1) {1, 5),(1,0),3,a),(4,b)} (4
(3) —120, 100

(4) GCD

(1) 14

(3) BD.CD=AD?

3) 9

2)

B LUSBHISET Geweunr DHMILD S(H LSS MHIS6IT
B em6TOTLIMMENE.

e
“)
2

2

gonafl

30,103
112007 cm?

7
10



15.

16.

17.

18.

ugda - Il
{0,1,2,3,4,5)
x+3
((0+3)=3]
(1+3)=4
(2+3)=5L
(3+3)=6
4+3)=7
((5+3)=8]
= {3,4,5,6,7,8}
{(x, )}

= {00, 3),(1, 4,2, 5,3,
6),(4,7), (5, 8)}

X =
y:

ie.y

ZEI
I

~.Retr waimad = {0, 1,2, 3,4, 5}
R ein sfésm> = {3,4,5,6,7,8)
f: {(_11 3)a (Oa _l)a (2: _9)}

fx)=ax+b (D)
Speuigl 7 —eOmhal Z -ssnes @wm Gmilu &miy

eT6vfl6d

£l = 3
£0) = -1
f2) = 9
fx) = ax+b
f(=1) = —a+b=3
f(0) = b=-1
—-a-1 =3 [."b=—1 etev1 2 60
Sy Su]
—-a = 4
a = -4
S fx) = —4x-1 (1) el

3 Sped UGSHGLD BUNg) 58 2-25 SI6HFal Wens
WPDSBH6T

wpdertliged CuESSEL Glewems CHDDSSeT Lig
a=bg+r,0<r<hb.
La=3g+2,8me 0 <gqg

6T60TB6U BHEMOULITEDT LSIEDS: (LP(LDES:6NT

2,58, 11 ..........
nz—l_
n+3’n@r'r@m;6ml_srsz§mn€ N
a =
n 2
n . 1 @f gbeop aer n € N
2n+1

20.

21.

22.

n*—1_ 8 -1 _64—1 _ 63

ag

n+3  8+3 11 11
Lo 188 225 225
B2n+1 2x15+1  30+1 31
19. fix)=a’+4a—12 =(a+6)a-2) SO
gx)=a’-5a+6 =(a—-3)a-2) -12
S.eowumen= (a —2), 6
B.ewumw = (a —2)(a—3)(a + 6)
8.6 . o= M
5. ewirm. e
_(a+b)a-2)x(a=3)a-2)
B (a-2)
—(a-2) (a-3)a+6) Sy
B.owum = (a —3)(a® + 4a — 12) AN
i D
\/121(a+b)8(x+y)8(b—c)8
81(b—c)*(a—b)*(b-o)*
1(a+b) (x+ ) (b—c)*
9 (b=0)" (a—b)° (h—e)"
H|@+b) e+ 0’|
9  (a-b)° |
AD_3 assfieo, AC = 15 ew.8, DE | BC,
DB 4
855510 CHHMESSetTLIQ
AD  AE
AB  AC
3 AE
7 15
7AE = 3x15 B
AE = P _ 643008
7
Wsnarsv CahnsemnsL LWeTLGSS
C  AC? = AB*+B(?
&{ = (18) +(24)?
& = 324+ 576 =900
—L;  AC = 900 =308

OBMLes  Beweouledpbg  Sisur
egmeneoey = 30 L5.

JNGEIGT



1 1

= = secH cosecO = R.H.S

ROMSHEOHTETN  Beveons e  @LUME &ML

30 10th St - Wathematics 2019-20
23 (1L,1), (4, 6) wppio (-3, -5, e 44
y | . —_ =
A(~4,6) ! no T
. St Comenmuseflett  Heor  Slemeyserileo
| s
1
4 3 gxxxﬁ
| ETWI 64
X - = _ 7
: L gxmd 343
A . ) 3
54! 1
1
! V0V, =64:343
| 27. efigs R=L-S.
| L L-S
X sligdlett OBW = ——
B(=3,-5) - \ L+S
== 1 L — bt wdiy, S — 15#dim) wdiiy
A(-4,6), B(-3,-5), C(1,-1) : 63, 89, 98, 125,79, 108, 117, 68.
1 1 1 : 8mig e wdiy L =125
! Bedm S S = 63
XY X, Y X3, Y !
(1, 1) (x2.32) (33, 95) | R=L_S=125—_63=62
. AABC et upiy = ! L. . L-S
1 | eligas OBW (D) GewIsD = L1s
5[()‘1)’2 + x5+ X391 = (00 + X33, +X,33)] | 19563
i = =—=0.33
B ARG 125+63 188
1| ((=4x=5)+(=3x-1)+(1x6)) | 5 5 .
= = 1
2| —((-3x6) +(1x=5) +(—4x-1)) ! 28. P(A)= 3. PB)= . PAUB) =~
= 12043+6)~(<18-5+4)] | P(ANB)=P(A)+ P(B)-P(AUB)
%[ 1o - ! | : 2,2 1_1046-5 1
= —[29-(-19)] = —[29+19] = —x48 ! 27T Ty T T 12 T 1=
5 S129+19] =2 | 35 3 15 15
= 24 551 Sleo@s6T. | uga - 11
129. () S[:R-R
24, 242 =g ! f) = 2x+1
b | f(1) = 2(H)+1=3
N XYy : f2) = 22)+1=5
4 -6 ! f=1) = 2(-)+1=-1
3x-2y _ 1 ! f(0) = 2000+1=1
12 1 85 @m Souvs &my. . R-er QeueuGeumy
= 3x—2y = 12 : 2 MIILSEBHS GHlewewT SILISSHD 6leueuGeum)
B | Bp6d 2 _[hESHET 2 _6iTerTeTT. HleWEWT  LDSLILIGHSHE0
= x-2y-12=10 ! %e'hm REUCEUMH 2 NILNDGSLD (LP6ST 2_([H 2_6iTeNg).
25 LHS:COSG sin© @it + 1+ @n20 = soc®0 | ! (i1) fiR = R f(x) =3 -4’
" 65in®  cosO tan®0 = sec?0 — 1 : f(1) = 3-4(1)=3-4=-1
cos’@+sin’0 1 : f2) = 3—4(22)2=3—16=—13
sinB cos 0 sin® cos 6 : JED = 3-4C1 =3-4=-1
:
1
1

cos® sin®

Bevemev.



30.

31.

32.

fix) = 2x+1
gx) = ¥
fog(x) = flgx)=fa?) =22+ 1
goflx) = g(fix)) = g(2x + 1) = (2x
+1)?
= 4x7+4x+1
fog -uletr efigsaid
{yly =2x*+1,xe N}
gof -6t efiggsid

{y/ly = 2x+1)%,xe N}
32, 60 -eir B.6wmey eweus smewor upderligest
G556V QULflLpeDMEMWILI LIWeTLIGSS
60 = 32 x1+28
8 68 28 = 0.
et upserflligedt  eu@SHIE0 UL LPEPMEMUILI

(i)

LWISSTLI(BSS
32 = 28x1+4 .(11)
8ng 1584 = 0.
BB upserlligent  eu@SHHE0 U LPEPMEDUILI
LWIeSTLBSS
28 = 4x7+0 ...(1i1)
8mie 158 0

eteorGeu 32, 60 -6tr L5.60m.6u 4 ShSLD.
(i) -eflapbgi BID OIS
32 = 28x1+4
= 32-28x1
= 32-(60-32x1)x1
32-60+32
= 32 x2+(-1) x 60
= 2 wpmb y =—1
AP=915,21,27,..,183
R FalBGs asnLifler 2 miisefler eewrenflsens

S S A A
IO N N N
Il

no= 129,
d
a=9,1=183,d = 15-9=6
_ 183-9
n = +1
6
= EH
6
= 29+1=30

.. 2 miiiyserilstr erstorevniigema = 30.
BG 2 miti = 15 wpmib16 -eug) 2 miiser

at+t(n-1d
= 9+14x6
= 9+84
= 93
= a+15d
= 9+15%x6
= 9+90
= 99
C.BG e-miiysst = 93, 99.

16

33, fix)=12(x* - x%)

34.

35.

(1)

g(x) = 8(x* — 3x* + 2x?)
B.oump = 24x3 (x — 1)(x — 2)
_ Sx) ¥ g(x)

5. ewum. b
_ 120" =) x8(x* =327 +247)
24x% (x = 1)(x=2)

A (x—Dx*(x? =3x+2)
 Pe-D(x-2)

4x* (x=2)(x—1)

15. ewum.eu

= = 2 —
(x=2) 4x(x—1)
02— 12x+4=0+9 b%’!""'“‘Z 5
9 9 9 2a 3
—4
) 4 - 4 T (_/(2)2
- —x = — A iy Al
3 o) 2 )63
Lb-—2
’ ’ 3 2 2
, 4 (—2) —4 (—2)
- —x+|—| = —+[=
3 3 9 3
2 4 4
X—— = —+4— :0
3 9 9
x—z = 0 x—2 =0
3 b
_ 22
YT 33
uLsdeo PQ || BC, PR ||CD.

AADCufeo, BPT i ﬁ = £ (BPT
> ®PAD T AC
SlpliLenL eflds&&n CHMHMLD) (1)

AP A
AACB ufeb, BPT ewpeoib A E? -(2)



32 9-20 (1), (2) Sbal dewLiug) 26 16 10
AR AP AQ )
AD T AC AB |
AR _A eI
= AD AB - c
eT6uTG6u [BerpLISSLILLLG). \R</

3 3 3

10
SemaLIGLTeoGey EB = E}

20
AB = AE+EB= 3 61g.15.

1
1
1
1
1
1
1
1
1
. B D ! . . . . .
(i) AABC -, Q_: PC (BPT eweoid) () ! 37. A .(.2,.6) wpmib B (4, 8) e6trm yemerlisemens
AQ AP ) (€F:)5:361)
! 8-6 2 1
. PC_ DR . ' AB Ganmiest smley =, 7 o\ = 7 = 5
AACD -ev, P AR (BPT ewevid). ~(2) ! 4-(-2) 6 3
(1), (2) S@He. E ((3:(8’. 12.) LDIIi?Qij D(x, 24) yerefigmemens Gas@Ld
6’>ITLL966T M6y
QB PC DR : 24-12 12
AQ AP AR ! CDOm) = ——¢ 7.
QB DR | ABL'CD=m, xm,=-1
"AQ AR ' 4
ereoTGeu BerbLASaLILILL, | = lx M = -1
D &l | 3 x-8
36. AOPT -0, OP = r=>5as.18 | = 4 = -1 x(x—28)
OT = 136&.8 ! = 4= 8—x
PT = 12668 : = x=8-4=x=4
AOPA 6, OAZ = OP2 + AP? (1)} 38
AOAE e, OA? = OE?+ AE? 2) N
(1) wpmid (2) & FDWLILGES, | E‘
OP2+AP2 = OE?+AE? ! X
(.OP=0E=r) ! D ... H
o AP = AE . == \
1
SiemaLiGureoGey BQ= EB I booeA e C],H_r
1 > o — —
: ET2 = AT2- AR !
= (AT + AE) (AT — AE) | SR
- - ! = h =78
ET? = (AT+AP)(AT-AE) . - 1
(-AE=AP) ! A EDCufleo, tan 30° = 5+7+r:$
_ o 1
§x8 = 1624X(f AE) | fir = 1247
(AT-AE) = —=— .03) | .0.732r = 12
12 3 ! r= 163918
AT+AE = AT+AP=PT=12 ..(4) ! 39, NeT5
(3) wdmib (4) & garL, : -
1 (=3
16 . =
28T = T +12 | -
1
_ 8,18 26 :
AT = —+— = o
3.3 3 ; LL&Sev, A
. tanC = tan60°= V3 (1)
AE = AT-AE ! _ o
tanD = tan30°= —= 2
! \/g ( )



(1), (2) e@pal, tan 60°= 3,

1800 _ \/g
X
J3x = 1800
L 18003 1800V3
ﬁxﬁ 3
= 6003 ..(3)
.1 1800
tan 30° = ﬁ = Jax
d+x = 18003
d+6003 = 18003
d = 18003 — 6003
= 12003
BBULGSHEDSS ewLliurL b = 1200 NEXT
= 2078 4.8
40. gabfetT Sgligliy = e FHIT HOGSHET
w2 = 4 x 22 e’ g
2:88><l:ﬁ:28 52
r 22 2 6\g.
Sy :
[ =19 6&.15 18.2
o (—12 — = \/192 _98 1 ?3300
= V361-28 = /333 | 2xuian
= 18.25 g8 362x2| 900
| 704
41. 17600
X d=x-x d?
2 —11 121
4 -9 81
6 -7 49
8 -5 25
10 -3 9
12 -1 1
14 1 1
16 3 9
18 5 25
20 7 49
22 9 81
24 11 121
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