ssCTION—A

Each question carmnes 1 mark
(Question Numbers 1 to 12)
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In each of the following questions, four answers are provided of which
only one is correct. Choose the correct answer.

@3 sferd) s srAne 56 W | O fPeas «bnE we
xn% Seh o e
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i1 ferrelt w1 g

1, Let A and B be two sets, Il n(fAU B)=120, n(A - B) =63,
nB - A) =42, then nfAn

B)=?
A =& B w1 vyl 3 n(Au B)=120, n(A - B)=63,
nB - A =42, (sR'E n(AnB)=?
A s B o wafe) uW® nAuB)=120, n(A-B)=63,
n(B - A) =42, TEE n(AN B)="?
A 3 B W " gg B n(AuB)=120, n(A-B)=63,
n(B - A) = 42, ¥ n(A A B) = ?

@ 10 o 15
fe) 20 ) 25
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2. Let A={2,3) and B = (4,5 6). The number of relations from

Ato H s
"2 A=(2,3) T H=(4,56). AA A B Py weamd
2'n

T T A = (2 3) 91 B =45 6]. AN B iy S smeran o
o7

e A =(2,3) 3 B=(456) A figm B fam md =i
safanmm

fa) 22 m 2°

e 28 (@ 2°

3. Find the value of :
A fady war /== favte @@ ) w foE

4’2“\/’:—3."\’:3

(a) V=30 m) /30
L) -iV30 (d) 30

4. Leta, b, g be three positive integers such that division ofabyb
gives a = bq +r, where r is an integer. Then

¥ =% a, b, q F2E% wmrgs wee W, =E b 3 WA a @ frEms v
a = bq +r (@ AR | T

w1 779 a, b, q P TUP e oM @2t b-9A WA al? FEWER v
a = bq + r *N80 ("7 | T

i a, b, W1 @ ATy ™ sEtam s b A o o meRR
WA @ = bg + r TTa | ST

Ja) O<r<b (b) O<reb
fe) D<rsb {d) 0srsb
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8. One mot of a quadratic equation 1s V3 ( The cqua

ath e it obt yw V3 1 WA o'

woft e WRaarem ool ym J3 1 Weafd oz

R AT ) W e V3 | @A wena—
@ x*-3=0 W x*+3=0

fe) x*+9=0 @ x2-9=0

6. Iflog4-12=0 6149, then log 0:-00412 =7
1% log 4-12 = 0 6149, (Z=E'TA log 0 00412="7

1% log 4 12 =0 6149, ¥r57A log 0-00412 = ?
faglog 412 = 0.6149, 31=7 log 0- 00412 = ?
W@ -2 6149 ) 2-6149

(c) 3 6149 (d -3-6149

7. Iflog 2=0-3010, then log y2 = ?
7% log 2 =0-3010, (TH="TH log 2 = ?
1% log 2 = 03010, ¥1ZtH log V2 = ?
firg log 2 = 0- 3010, 3@ log V2 = ?

(@) 0.03010 (b) 0-003010
(¢) 1 3010 () 01505
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8. The number of three-digit odd pamuve IMegers s
fafety weafafng wyw wrgs e Mg e ¥ A
fasfb weafafom wmw wares =ve HeaR e T
T REATRE i ' greay T A T
fa) 450 (b) 500

(e} 550 (d) 600

9. If""2C4 =""2Cy, thenn="?
afi "~ 2Cq = " 2Cq, EHN=7?
wfe "-2C, =" 2Cog W, TEMn=7?
g "~2C4 =" 2Cy, W n =7
(a) 11 ) 13
e 15 (@) 17

m—2—h = ="

10, Find the value of :

a Ffe # / W= fadte v /A R
sin 300°

(a) ) -

SERCE

w_

Sl wi-
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' n
wn to a circle from a

11. A sccant PAB and a tangenl PT arc dra s hen PT =
external point P IfPA =1 2¢cm and PB =4 B clih e
PRC, Bentiniia
b1 wfese fs p 3 o) o JELE STE (BER PABW—“E".‘?
v'w | 1 PA = 1.2 cm 3% PB =48 cm, @@ ™ PT =
gar =0
g3l afise fas p-aa (W0 o 33 oty galb =F PAB 7
=otd PT Bl zzen 1 T PA =1 2 cm @& PB =4 -8 cm, oL
Fifea

zﬁ:ﬁmﬁzﬁpmmﬁmﬁmﬂ@mwpmmﬁm

¥ PT Wmm wem| fig PA=1.2 cm I PB =48 cm
Pr="?

fa 1.-2cm /} 2-4 cm

fc) 3:6 cm ({d) 24 cm

12. The gradient of a line is —Jl_—:; The angle made by the line with the

positive direction of the x-axis is

mmm%.mx-wwﬁ«amwmmrn
«ﬁmm%.mﬁ»mwhmmwmﬁm

mmm%uﬁ@mx-ﬁu'ﬁmﬁmem

7
E L0

Ja) 30° ' (b) 45°
(c) 60° (d) 90°
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SECTION--D

Each question carres @ marksy
(Quention Numbers 13 to 21)

LAaUD I LR TS 2
(5% +1%9 13 %4 +11 21 Tw)

IS HIvA yHines 2
(o9 ¥9a 13 curs 21 *iw)

qrny whnafd faena v 2
( w13 fawre 21 fam )

13. There are 100 students in a class and each of them appears in
a class test IS5 students pass in Mathematics, 46 students
pass in Enghsh and 35 students pass in both the subjects,
then find the number of students who fail in both the subjects.

W e 100 W Sl s e Gb oRwTe ot sl o o
55 % sfree T gy, 46 W veare TG w W@ 35 e el e
SE s, ceretom qull e sE A e P e Sihea

wafd fize 100 & @l wire gat g3l oRen erored W@ w ) o
55 wei e A g, 46 W4 BearBITe TR 2y gan 35 w5 frn A
vy, wiece b foucy SR s PewEta sen fadfy 3z

HIAA )3 #1100 FgE 2 3 W8 e awema | fag
@ 55 wnaa wrafRaE, m 46 SUgEmE quiaE AW W 35 WIgETE
W e 39E), awen WA sgEmmE e ' wogef st

fga)

14. Find the real numbers x and y, if 3+ix+(1-2y+7i=0,

= \":——l :

age wean x Wy Bty o @4 ix s 120y + 7i=0, i=V-1
W
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| &= .‘=J-'—i.
m“..m,mm,tﬁp..)x.n-zmoh 0.1t
=

—_—

*m'wyﬁﬂ.ﬁulom.ﬂ-Juyo‘h:O. = v-1

15. Find the modulus of
TR S e wrene Ry v /g R

7 - 24

~-S+ 1

16. Lt 2y and 2, be two complex numbers Prove that

) W o, e e e 39 3

2; &2 2, 5 ¥he ow@ ) E X

17. Find the condition such that one root of the equaton
ar” - Ay =<0 a =0, 15 n umes the other,

W T - Be o0, a2 0, R B W w=de g g
S

imm:oAxoczo.atOMMpmngq
’.TQ

T e ax® - - ¢ =0, asomwﬁmmwm
n s e



” How many words (may be meaningless) can be formeg .
)‘ all the letters of the ‘'word ENGINEERING ? by using

ENGINEERING *#7(bR FFIA 31 IR IR Fram) =y (==
2'3 o17A) 2= A onfa 2
ENGINEERING b3 MM %7 IR 3 Al ww (qfn w
oNza) 2 FA CATS °MA?
ENGINEERING ®Rrefi TRl ¥ral Ieem o1 diwi wem (e M
AT BN ) FIFAT ENA?

OR / %1 / %<1 / war
How many numbers less than 1000 can be formed by using the
digits 0, 1, 2, 3, 4, 5 and 6 if repetition of digits is allowed?
O7ab BE aFNeaM 4@z w4 ofarE, 0, 1, 2, 3, 4, 5 I% 6 BEA
sfze 1000 w2iE w# feam s5ean sga f4a «nfa 2
4P TR LFNUSFAE A4S FACE A= O, 1, 2, 3, 4, 5 @ 6 W TA
sfFe 1000 c%7% b FUH Fem 520 F9 QTS 104 2

T AATTH FEAS SR 'l 0, 1, 2, 3, 4, 5 W 6 amtEe)
@A™ 1000 Frgs 5hm F@an safm 2 wa?

Let AD be a median to the triangle ABC. Let the internal
bisectors of ZADB, ZADC meet AB and AC at E and F

respectively. Prove that EF is parallel to BC.

ABC fis®a AD «v& Tf4® | ZADB, £ADC 3 S9fafayed 505 AB
TF AC ¥ F3 E TF F 39S 310 | 299 391 @ EF, BC 3 ¥4 |

ABC fasz#3 AD <30 3% | LADB, ZADC-93 Wo9afa9ed 5 AB
G AC(® FW E 93 F 7S I | 219 I7q1 @, EF, BC-93 Y= |

ABC wmafwamfi AD 30 3@ &N LADB, /ADC f 3@ zmamm
Za AB 3 AC &) S E 3 F fa=iama zqa'ad wom aem 2

EF, BC fa fomi

19.
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w;n' t arc
20. Hmlhnmcwnutondmfm‘"mmd
equal
mmwaalﬁnftpwﬂmnm!ﬂm'
e ) (gl aftce fiy cura <@ g8 b et o OEE .
I ea———— L L
N
Using the concept of gradient of a line, show that the points
(6, — 1L (S, 0) and (2 3) are collincar.
(AYA AT MATA FEEE Gysa (U (6, - 1), lS.O)“f2-3’ﬁ3m
LETANY |
qvm savE e ST e (T (6, - 1) (5, 0) & (2 3) frg feEl
s
rEa daen W reEwE 2w 2 (6, -1), (5.0) ¥ (2, 3)

fa=rem wrossaft)

SECTION—C

Each question carnes 3 marks
(Question Numbers 22 to 37)

;Ee oE e 3
(9= <24 22-%54 %41 37 [¥)

2R AR JHTR 3
(o= 378 22 (N2 37 W)

qrass @iy fEaam . 3
( wtara s 22 e 37 fam )

Let Z be the set of integers. Let R=(la, b):a,be Z, and (a - b)
is divistble by 3). Examine whether R 18 an equivalence relation

on Z or not.
Z v e HefE | N 3 R = ((a, b):a, be Z, W% 3 3 w4 (a - b)

frsmem) | Z W R W mE U & S5, AW s

B18-AM (E)/34A | Contd.



( 11 )
Z Sve Wym wefd | @ TN R=(a b):abel @ 3-q@ ¥
(a - b) freren | Z-a R agen = T & 1 R 3 |

Znm sfmf qq w@@ R=((a, b):a,beZ M 3 4 3
(@ - b) THEM™) Z 3@ R AWM G T T AR e |

2}./ Let A and B be two non-empty sets. Prove that—

) f A=B, then AxB=BxA

(i) f AxB=BxA, then A=B

WA A TF B wAe weEfe |

i) WA=B smanAaAxB=BxA
(i) W AxB=BxA 2934 0A-=B.
T T A a2 B b wfae Al |

fij) WA=B,*MIITHATAxB=BxA
(i) W AxB=BxA f13@ @ A-=RB
TR A AW B 3N 9 38 A g

i) FgA=B, v EEHR AxB=Bxa

(i) MgAxB=BxA vmaemf A=-pB

/‘. Find the square root of :

om0 / 2ot P i / e e
—4-3

B18-AM (E)/34A
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/ Prove, With the help of a mathematical induction, that

lz+22*32*"'*"2=n("+1’6‘2"”).nel~l

a.b,c&ﬁmmmmn‘zawmch:r-mwcua|c.

a.b.cmﬁmoﬂmmaw«:mc.mmma|c.

a, b,cﬁamm'mﬁmmubmﬁblcmmﬁa\c.

@. Find the two integers x and y, such that 30x « 72y = 6.
TO1 WHG FeA x =% y Ay 30 9°9 30x + 72y =6,

T WA e x A y B I @R 30x + 72y =6,

iccEul mﬁmxﬂﬂlyﬁgﬂmﬂ301+72y=&

B18-AM (E)/34A

- Leta, b, ¢ be integers such thata | b and b | c. Prove thata | c.

[ -Con



’(" 8% o 8a <3 ind 57 =8 3. a e b then form & quadratic

8

oy

B18-AM (E)/34A

a
fQuUaAtOn whose roots are 5 and
«u

'ﬁ“l:m‘u 3 e )Y Sb—.\,u'b.m‘hmmm
4 WHA ym oy Yoy P

b a
wWal.s, 342 b? L 5b -3 a« b, 3R B Nure ¥ v
3, N2y v:f!:““-t?

-

b a

Mg a’-5a - 3smp?-sp J.u.b.mdhimﬁum&p
il e i ¢ Nmbn
b a

If log2 =0 3010, log3 =0 4771, then find the logarithm of
AT

W log 2 < 0 3010, log3 =0 4771, (T8 338 T vIa B BT |
Wlog2 =0 3010, log 3 =0 4771, =57% $48 g2 wene fam a0 |

g log2 =0 3010, 10g 3 =0 4771, sween 198 F wrmemafa g

From 4 gentlemen and 7 ladies, o committee of 5 1s to be
formed. In how many wavs can this be done so as to include at
least 2 pgentlemen?

4 W TEAS W T 4 SEIEN UE @ 5 s il o v et
WL e TR 4w SEIWSS WIS IR W, o' Baw twim
wozh T A Mg

4 % SIS GAT T W SEAfSER YW (vi@ 5 Wi gl i wis e
¥4 | i WEE YN TEMICY WYET AT W, wEm wl T =l ws
[ L U el O T

W o4 wEm A MM oW 7 AEW A nfwen W s ¥ wew sfaf
s o | g v T W e fewaEmia, swen W o

N sad ’

Contd.
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/L Prove that

2R TN 2 sz o [ G e B

[2n=2" 1p {1.35 .@2n-

/- Show that
IS/ o m ) Pifa 2

- 1
sin? 5° sin2 10° + sin2 15° « -+ sin* 90F =9

2

Let A, B be two acute angles and A - B < 90° Show that
A, BT THER, T A+ B <907 7 7

A B gEem, cm A BeSr e

A BRAATM AN, sMA-B<GSr ==k

)

cos (A - Bjcos A -B)=cos* A-sin* B

)‘- If sin A - ? and A 1s an acute angle, then find sin 24 cos 24,
5

tan 2A.

% sin A = _-‘?- oA A G0 THIM, CT=2'T¥ sin 2A, cos 2A. tan 2.
5

Tfmaa

3 _
ofe sinA=-5- A MT?WH, TIF sin 24, cos 2A. wan QA
fasty =731 1

fag sin A=
tan 2A g/

WM A 3 A8 @'TE @'T, Fen sin 2A, cos 2A.

Niw

B18-AM (E)/34A
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)p./ If two chords of a circle cut at a point within it, prove thut the
rectangles contained by their segments are equal,

uf# by 789 Y™ W% qa4 szaqz sl A, w9 BN o own 5T
CEHI™R st v wTUTTwD YOI A o |

i @ qran oS w2 goea fsera At A, a9 wcq o sn ya
e wr sifye zsowa yfba s s

firg aem Jeafa A3 ffs mesn duafr frgra aenEm, sy v 2

&ﬁmmﬁm'mummw&mmMmﬂmmm
wuE |

36._A semicircle 1s drawn on AB as diameter Let X be a point on
AB From X, a perpendicular XM 1s drawn on AR cutling the
sermicircle at M. Prove that AX XB - Mx?

AB (AHSER AP fa 2 af wfs uran g4 v’ | X, AB 4 avm
fiococn @ g X WA oM AB A ea XM oWy B 3w umw
3 Qqaie M fass auh e o AX O XB - Mx2

AB caminfire @ B fom @ wfn wwm @ w | X, AB-a@

8o74q (1 (A GG fa% | X (4T AB-97 eqza XM o BEn e
oft wfgaiee M g a1k | 2wn W o, AX xB=MX2A

AB T @r=re WA frard e S e st ) X A &
mm-miﬂi&ﬁzﬂxﬁmwfqWXMmmm
miﬁMMﬁémm'mmm&
AX m:mz.
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: d the
37. A S"‘a|8h| hine makes intercepis a and b on the x nxin an

Y-aXIS respecuvely, Find the equation of the hine

OEW FAIHTA o W y WWE B0 g WE b N A SRl
e faty g

MWx-mmty-mma a2t b oo a7 | cavifba sfmas
Bty 37 |

W MG W k' s y-faa' st wifd g s b wna e e
¥R @A fap

SECTION—D

Each question carres 4 marks
(Question Numbers 38 1o 40,

IR T g 4
(% 774 384 1) 40 731)

YIS AT AN 4
(21 777 38 (73 40 “nfa)

AR FiATAf T pan 4
( T T50 38 fawm 40 fim )

38. Solve :
AR FA [ A I/ qragary e

F*Jgglg
Y x 3

x+y-]0

B18-AM (E)/34A



( 17 )

’( Prove that

a qundril the rectangle contained by the diagonals of
i 'q f“ _” ateral inscribed in a circle 18 equal 1o the sum of
VO Teclangles contained by its opposite sides.

TN AN o, ab s ByEWA A ysice e A4 WUICRELA 1A,
BN fAvAte amca o e uerwn Yo e srafa s

ST o, wal sF vy a4 wim e s wwerwafa FfE,
Sy guiba faeiie am wia) s a9 s sfa sfea sl =

WO arem 2 ogem daah el o'n e A 2w g e

geetglum spanfadfa ea amnfam 2w ze R zeEniafa
araramt anr

The intercepts made by a hne on the axes are equal n
magnitude, but opposite in signs. If the line passes through
the point (5, 7), then ind the equation of the hine. Express the
equation ol the hine 1) in gradient form and (ii) in normal form

auE AR MW AT ¥4 e e 3w e, g @ s
ufd carerd (S, 7) MR aicsTa T, CEeTtE i sfaan fady s
ATETA AT (i) 2T FWAS TA (i) ul e e gam = |

o3l AW WA AWIWA A A @0 NPE qm vwm, g e
foeys 1 oft cft (S, 7) B s F s B wene B
st | c@diva sl (i) s waa g (it) =T5o1q =era swwm =7 |

A wEnsn e’ e eemEm zaEen ERIECIC) R IR IR T —
f i) forg wm@an (S, 7) fafa e ey, e W w e
v wAETh (i) R T (i) i e s

B18-AM (E)/34A
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SecTioONn—E

Each question carries 8§ marks
{Question Numbers 41, 43)

2T 2arx oy §
(a4 77 41, 42)

STE 27N yeneE §
(o2 1n 41, 42)

QIARIR JIATG1 feg=ma 75t §
(AT T 41, 42 )

41. Ifd and m are the GCD and LCM of two positive integers @, b
respecuvely, then prove that dm = ab.

T TS Wun NN @ WE b A NN .5 WE AF.G TR d TF m T,

4 e W e a 93 b 92 4.8 G5 AN, T d L3 m TF,
o919 S A dm = ab.

g ZEEe 0 EfEm o AW b B zsmm W o3smmam Wi
d 37 m F@EN TORE @ 7 dm = ab.

OR / 71%a1 / @« / o

State the Fundamental Theorem of Anthmeutic. Let a, b, ¢, d be
integers and m be a positive integer (m >1). If @ =b (mod m),

¢ =d (mod m), then prove that

sffisferza (e oA TiEh @ 1 2'F a, b, ¢, d T19 Fom, T
m 451 %TEe W49 X (m > ). @ a=b (mod m), c=d (mod m),

o F A

118-AM (E)/34A | Contd.
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sihisfarea cfea
o 3"'“’:'""'!vfﬁmcllwllﬂl\!r'ﬂa.b.c:.d"loﬂ!w.ﬂ'

m aafh wrys
Bm'”“"“("‘l>lt‘ﬁalblﬂ'lodm].c-d(modm)
“n A
mﬂmﬁﬁmmmmma.uqdn’mﬁ
m WA Tamwny T A (m > 1) fag asb (mod m).
Cadtmodm),mmqfe

f1) a+ce=b+d(modm)

(i) ac = bd\mod m)
+ 35::2 _ x + 16. Examun€

this expression of not.
4 09.1:3+35::2 - x + 16 TETR ™
ma@m-ﬁmw\

‘4- fx=-5+%, then evaluate X+ 9x3

whether 2 +10x+ 41 s a factor of
W% x5+ 9, EFEe X

wiayaa | 2%a ATORA 2+ 10x + 41 B

4 ¢9x3+35x2—x+16nﬁ1ﬂ R ﬁgﬂl

x=—504l. el X
mmammmmmm\

R
im‘lnﬁ!ﬁxz +10x + 41

ahh
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