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&M leme] : 3.00 waenfl Crrb ] [ Qurgg wIHUGLETSET : 90
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SMleyemraer : (1) Smardg odernsseErd sflurst udourd o draTsT eTeTLSmenF
sfluriggs Cararere)b. AFsLLdeier @Gapuld@mlber, ojems
saraTentIumeTiLD 2 | amgwings Cgfleilgsa]b.
2) Beod oeg sGUY @wuloar LLHCL  TWFHSHEGLD,
93 CamgHausH@h vwearlhss Calar(Hb. ULBISE auaralshd
Cuendléd LweaTL(HSSeLD.

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.

U@3! - I/ PART - I
@MY : (i)  emensgl clamss@ps@n elanweldsea,ib. 20x1=20
(ii) Qsr@ssiuul(drer wrhn el gafle Wsab ghymLw elaLmws
CsiAsMEsE GO GLar e 1Gman b Csiss) a(psajib.
Note : (i) All questions are compulsory.

(i) Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1.

n auflenswenL W 6, &8I anfla@ Criorm srens Cseneuwinet womid CUmgoreT
Blubgene :

(=1) p(A) > n (<) p(A)=n (@) o(A) #n (FF) p(A) <n

A square matrix A of order n has inverse if and only if :

(&) p(A) >n (b) p(A)=n (c) p(A)#n (d) p(A) <n

S FULematlulied(mBg 3x—6y+22z+7=0 e SaHIHNE 2 dter GgTenave

(1) 2 (<) 0 () 3 (/) 1
Distance from the origin to the plane 3x—6y+2z+7=0 is :
(a) 2 (b) O () 3 (d 1

3 coslx=cos™! (4x®—3x) eraflev :

1 (1 ] 1
(@) re(31)  (@)xel31] @ xet-w o (m) re|3)
If 3 cos™lx=cos™! (4x3—3x),

1 1 1 1' 1 w
(a) xely (b) xe|51 (€ xe(==,1 (@ ¥l
e TeD eUmSEESLY FoaTUT g6 (UGS Siay :
(=) y=kx (<) xy=k (&) logy=kx () y=k logx
The general solution of the differential equation % =Y is:

X oox

(a) y=kx (b) xy=k (c) logy=kx (d) y=klogx

Qar@ssiulL Yerafulelmpbg y2=4ax e UFeuaeTwSE Mm@ euanFuiliLiHib
QemGasrhsailer crament&Hms :

(1) 3 ()2 (&) o () 1

The number of normals that can be drawn from a point to the parabola y?=4ax
is :

(a) 3 (b) 2 c) O (d) 1



6.

10.
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% . . % . . . . . % % % . .

a oM b ererLe @aneant CeusL T&eT erafled [a, c, b] -6o1 UL :

(=1) 1 (=) 2 (&) 0 (rF) -1
- - S

If a and b are parallel vectors then [a, c, b} is equal to :

(@) 1 (b) 2 (c) O (d -1

[0, 27] -& sin* x—2 sin? x+1 -e@w Hope QFuwyb CwUGUEETSeler
cTaTemildamns :

(1) 1 (<) 2 (&) = (/) 4
The number of real numbers in [0, 2] satisfying sin% x—2 sin? x+1 is :
(a) 1 (b) 2 (c) o (d) 4

0, 1 wpmibd 2 YFHw wIHliysailed qerenm X Camerdng eres. gGHT e(F TH 6

k -aflh@, PX=i) = kP(X=i—1), i=1, 2 wpmib P(X = 0) = ; eTeév k -er Lol

(1) 3 (<) 1 (&) 4 () 2

Suppose that X takes on one of the values 0, 1, 2. If for some constant Kk,
PX=i) = kP(X=i—-1) for i=1, 2 and P(X= 0) = ;, then the value of k is :

(&) 3 (b) 1 (c) 4 (d 2

X2 e72X, x> 0 erevrm &mmfes GLiHL L :

1 1 4 1
(o) 2 () 5 (@) 7 (%) 2
The maximum value of the function x% e~2%, x > 0 is :

1 1 4 1
(@) 2 (b) o (S - (d) 5o

b
* eTeo (HMILILEF QFwed a * b= a7 oTar U UMIGSLILGEDGI. * eTger g mmmiliLé
Cewed yarg ?
(<=1) R (<) Q7 (&) ¢ (/) Z
b
The operation * defined by a * b= a7 is not a binary operation on :

(&) R (b) QF (c) C (d Z
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11. y?=4x eramp UFeuameTLSHDEGD AFen GFaleusnsHhEn Qe Gu LFliLTeg) :

8 2 5 4
(=) 3 (=) 3 (@) 3 (") 3
The area between y?=4x and its latus rectum is

8 L2 5 g 4
(a) 3 b) 3 (© 3 @ 3

12. dHufed y?=x wHMID 12 =y 6Tern cUMETEIM IS EH&E Qe il L Camentid :

™ -1(3 T —1(4
(=) 5 @ (3 (@) T (m) (3]
Angle between the curves y?=x and x?2=y at the origin is :
™ ~1(3 T —1(4
@ 3 I Y I @ (3]
13. |adj (adjA)|=|A|'6 erafled, sgiT <jamfl A -e auflenswinengy
(1) 2 (=) 3 (&) 5 () 4
ladj (adjA)|=|A|'6, then the order of the square matrix A is :
(a) 2 (b) 3 () 5 (d) 4
1a (1+i)8+(1—1)8 o
A NG -6 oGl ¢
(1) 8 (<) 4 (&) 2 () 6
The val f(1+ij8+(1—1)8
e value of |~ NG is
(a) 8 (b) 4 (c) 2 (d) 6
15. |Z|=1 erafled 1 +f -6o1 ILIL
1+ z
1
(o) 5 (=) z (@) 1 (™) z
If |zZ/=1, then the value of L+ Z s :
1+ 72
1
(@) — (b) z () 1 (d) 2

V4




16.

17.

18.

19.
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f(x) =8 - 2x e eumetauadFuiler eTHS x - WSEFTEN@6ED euen UL
CasrHCariiger smiie) —0.25 5 @QHSEGWD ?
(21) -2 (<) -8 (&) o () —4

The abscissa of the point on the curve f(x)=+/8 — 2x at which the slope of the
tangent is —0.25 ?

(a) -2 (b) -8 (c) O (d -4
w/3

j tanx dx -eo7 WS :

0

(=) —log 2 (<) log 2 (@) —log 3 (/F) log 3

w/3
The value of j tan x dx is :
0

(a) —log2 (b) log2 (c) -—log3 (d) log3

ZOI‘CI(—l)rxr @b uoniLiLg Careneuulen Wengsbwem LFflwinrsdsart e

CTERTERN HNS
(=1) <n (=)0 (@) r (FF) n

n
The number of positive zeros of the polynomial Z TC(-1)'x" s :
r=20

(a) <n (b) O (c) r (d) n

. -1 (-1 . . .
sin (7) -6T (LpFemmento WS :

(@) - (=)0 @) (%) 5
The Principal value of sin~! (_—1J is :

> :
() — (b) 0 © @ 5
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20. & ¢ i—z = lerenp Bereul LsHayer cuerruiu@b Wlel Quilw Cgeueussden
a
Ly
a
(1) Vab (<) 2ab (&) 3 () ab

xZ

2
Area of the greatest rectangle inscribed in the ellipse — + y—z =1 is:
a b

(d) ab

o

(a) +Jab (b) 2ab (c)

u@&3 - II / PART - II

GV : etemeuCGuienid 61(p elaTss@ErsE el waldsa|b. elerm o 30 -&@
SLLmuwng olenL WwWaeil&Ese|n. 7x2=14

Note : Answer any seven questions. Question No. 30 is Compulsory.

21. |Z=2 etafllev, 3 < |z+3+4i| = 7 a1 &TL_(H5.

If |z2|=2, show that 3 < |z+3+4i| < 7

22. L?+nx+n=0 erenid FLOETUM IG6T (LPEOMRIGET p LHMID q Grezsﬂeb,\/E + \/E + \/% =0
q p

oTanld Sr(hs.

If p and q are the roots of the equation 1x2 +nx+n =0, show that \/E + \/i + \/% =0
q p

23. y=4x+c aarp CrisCarh x2+y?=9 erann el LsHen QsrHCamh erailed, ¢ -e
LS STeTs.

If y=4x+c is a tangent to the circle x2+y?=9, find c.

24. 10 Q&.8. b 2 érer Camergdlen <y 0.1 Q&.5. Gondeamg el sar ser
Sjemey CHTITWLOTS cTEUEIeTa| GEDU|LD ?

If the radius of a sphere with radius 10 cm, has to decrease by 0.1 cm, approximately
how much will its volume decrease ?
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25. wHUIAHS : j%dx,a>0,beR.
p a *tx

Evaluate : f %dx,a>0,beR.
p a +x

26. g Huyaraflulelmbg 7 D0 @GHaT AeTaneailer 2 etergib, Qam@sdean Hana
dlsmiser 3, —4, 5 QareawrL_gjwrer gersdlen CeusL T FoaTUm() &HTes.

Find the vector equation of a plane which is at a distance of 7 units from the
origin having 3, —4, 5 as direction ratios of a normal to it.

27. A= [2 ﬂ, B= [(1) ﬂ < Fw Qrarhibn @Cr cuamswimer Ledlwer <jamlger erefle,

A v B opmb A A B dlwueipenns srems.

01 11
Let A= [1 J, B= [O J be any two Boolean matrices of the same type. Find

A vBand A AB.

cos® —sind
28. .
sin® cosO

} erenLig) QFmI@GS5s el erar Hlmieys.

cosf —sinf

Prove that
sinf cosO

} is orthogonal.

29. y=x?>+3x-2 aarpy amaeaumis@ (1, 2) earp yerafllle QsrOCsHTL 160
FLOTUTL ML & HTEHTS.

Find the equation of tangent to the curve y=x2+3x—2 at the point (1, 2).

30. ecosttising grameng a+ib erenn auigelled GT(LGIS.

Express ecost+isinb in g +ib form.

A [ Hmliys / Turn over
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U@&3 - III / PART - III
GV : etemeuCGuienid 61 elaTss@ErsE el waldsa|b. elerm o 40 -&@
SLLmwwns e weflEse|b. 7x3=21

Note : Answer any seven questions. Question No. 40 is Compulsory.

31. e (— 1, —2), DF& Y-FGEE Qevant HMID (3, 6) euNFCFLID LiTeuameTgS 6
FLOGTUT(H STEHTS.
Find the equation of the parabola with vertex (— 1, —2), axis parallel to y-axis and
passing through (3, 6).

32. gflwallall®mpbg ybluler oHsulgb LOMD GoDHSULF FITBRISE pannCu
152 x 106 &1.15. pmitd 94.5x 100 &.18. Bereul L 11 umrengulen e @GeNwsHed @ fwewr
2 6Teng). GMNuansEh LHEDTMEm GeNUSSDHELIET GITD STeTs.
The maximum and minimum distances of the Earth from the Sun respectively

are 152 x 10° km and 94.5x 10°® km. The Sun is at one focus of the elliptical orbit.
Find the distance from the Sun to the other focus.

33. x -ar b HLIGADE, Fweaflana g<cos‘1 (Bx—1)<w Cuwiwng ?

For what value of x, the inequality %<cos_1 (3x—1)<m holds ?

x+3 y-—-1

2 2
C& TEHTRISHEN 6Td & TETS.

34.

=—z e CprsCar® Qw AHFsGsE@HL gHUHSSHID

x+3 _y—-1
2

Find the angle made by the straight line =—z with coordinate axes.

35. (123)2/3 -ar Camymw wHlifenar Crflwe Camymu wHISEH papuled SreamTs.

2
Use the linear approximation to find an approximate value of (123)%’.

36. £i&a : x cosy dy=eX(x logx+ 1)dx
Solve : x cosy dy=e*(x logx+ 1)dx
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cosa 0 sina
37. F@)=| 0 1 0 | erafled, [F()]"1=F(—a) cTerd sm_(Hs.

—sina 0 cosa

cosa 0 sina
If fla)=| 0 1 0 |, show that [F(o)]"1=F(-«)

—sina 0 cosa

38. p > q LHIMLD g > p AFWMEUSHET FOTAIOHDENE! 6TerTd HTL(H.
Show that p - q and q — p are not equivalent.

39. z=(2+3i) (1-1i) erafled z7 ! -amw& SHrevrs.

If z=(2+3i) (1-1i), then find z~ 1.

40. a+b+c=0 wHmd a, b, ¢ PdHwemes NHFsPM eET@THET eTENE
(b+c—a)x’+(c+a—b)x+(a+b—c)=0 erayid FwaTUTL g6 ppBISH el upm
CTETGETTGHLD 6Te0& HTL_(hS.

If a+b+c=0 and a, b, c are rational numbers then, prove that the roots of the
equation (b+c—a)x?+(c+a—b)x+(a+b—c)=0 are rational numbers.

U@&3| - IV / PART - IV
GSOILL : Sjemensg lamss@ps@n el wafldseLb. 7x5=35

Note : Answer all the questions.

41. (&) z°+8i=0 eranp FLAUT ML G STEE, Q@ z € C.
JENVNE
(<) Siés (1 +x +xy2)% + (y +y3) =0.
x

(a) Solve the equation z3+8i=0, where z € C.
OR

(b) Solve : (1+x +xy2)% + (y +y3) =0.
x

A [ Hmliys / Turn over
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42. (=) QeausLi panmuiled cos(a—B)=cosa cosP+sina sinp ererm Hmie|s.
S|EVEVG)
(=) @@ ured ellpuamarussdle aflalCurdlssiiu@n LTadler ojemey FweumiiliL
prHl X eas. GonhsuULgb 200 ALLiseT wHMmD HSHsULFD
k 200 =x <600

600 Il L Ts@pLcm Hlspsse) SILisd smiy f(x) = {0 G A1 HEhEE

(i) k wdly srews.
(il) UFeUeL &ML HTEwIS.
(iii) 300 L f&er wHmb 500 L rsEprsda_Cw SHargfl adpHuemear
@muusHaTear HEPSSH6| STeuTs.
(a) Using vector method, prove that cos(a—B)=cosa cosp +sina sinf
OR

(b) Suppose the amount of milk sold daily at a milk booth is distributed with a
minimum of 200 litres and a maximum of 600 litres with probability density

k 200 =x=600

function of random variable X is f(x) = {0 therwi
otherwise

Find (i) the value of k
(ii) the distribution function

(iii) the probability that daily sales will fall between 300 litres and
500 litres.

43. (=) 18x?+12y? - 144x+48y+ 120 =0 eTedD FalbL| cUenETGSl6 cUENSEWI GeiTLHBE],
Sjaupdlern enowid, @&GeNBISGET OHMID (PETSEETE ST,
JENVOVE
(<) cos ™ Ix+cos™ly+cosTlz=mpmb 0 < x, y, z< 1 arafled, X2+ y? + 2%+ 2xyz=1
cTantd Sri(hs.
(a) Identify the type of conic and find centre, foci and vertices of
18x% + 12y% — 144x+48y+120=0
OR

(b) If cos ™ lx+cos ly+cos™lz=mand O < x, y, z< 1, show that
x2+y2+zg+2xyz=1




44,

45.
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(1) @ Smieuen y=ax?+bx+c eramy UTenguiled (—6, 8), (-2, —12) LHMD (3, 8)

aeyd Yeralger aulluns Qaddlprer. P(7, 60) erarp eraflude o erer
SleugienL_W BeTLenenm Fhdl&s el(HLSIDTE. 66T, eue)enL L [HEvTLIene
spdliumerT ? (srevedlwer Ba&s0 wpenmeni LIeTLI(H&SIs. )

JENVNE |

(=) x?2+4y?=8 earp HeteulL(pd x?2-2y?=4 earp SFuFeuamarwi(pid

(a)

Qemi@S5sms Ceuliqd CsmeT@EhD erer Hlme,s.

A boy is walking along the path y=ax?+bx+c through the points (-6, 8),
(—2, —12) and (3, 8). He wants to meet his friend at P(7, 60). Will he meet
his friend ? (Use Gaussian Elimination method)

OR

Prove that the ellipse x2+4y2=8 and the hyperbola x2—2y?=4 intersect
orthogonally.

b A 7 A A AN A 5 . . . .
r = (i - +3k) +t(2i - +4k) ety  Carlienl 2 et &l wgd

?(? + 2? + 2) =8 eTanD SETHS MG QFHIGSSTTGILDTET SETHEET Fl6hEmTUIE S,

6ulgeU QeUSLIT HMILD SMTeSIWIET FLETUT(HNHENETS HTes.

S|VEVG)

(<) 6x*—5x3—38x2—5x+6=0 argylb FLEUTL G @M Siay % arafle,

(a)

FoaTUT 6T STey STeTs.
Find the parametric form of Vector equation and Cartesian equations of the

- A A A A A A
plane containing the line 1 = (i —j +3k +t(2i — j +4k and

- [A A A
perpendicular to the plane r '(i +27 + k) =8.

OR

Solve the equation 6x*—5x3—-38x2—-5x+6=0 if it is known that % is a

solution.

[ Hmliys / Turn over
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46.

47.

(1) p— (—qvr) = —pv(qvr) erarums Gwilend S Leuameamenill LuwerUhsS)
Blmieys.

S|EVEVG)

(=) euBLSSHDE 5% QsTLi gal () eigsHed emeui I 10,000 -Seng cumnid sanrédle
WFdH CFuSpri. 18 IHHEEREE GaTarT el cunidl saTsdld creueleme]
QzTens @) MHEEGD ?

(a) Prove that p—(—qvr) = —pv(—qvr) using truth table.

OR

(b) Suppose a person deposits ¥ 10,000 in a bank account at the rate of 5% per
annum compounded continuously. How much money will be in his bank
account 18 months later ?

(1) logx ereomp ammidesr BLGQUH UL STers.
X
S|VEVG)
2y x o,y
(<) 2 + ) =1 eramm Hereul LSS, PN =1 ererp Cpis&GCamiigm@id

QUTgleUTET STBIGSS 6T LITFLLS SHTens.

log x

(a) Find the maximum value of
x

OR

2 2
X
(b) Find the area of the region common to the ellipse — * <5 =1 and the
a b

) ) X,y
Z+L=1
straight line =y .

-00o0-



