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BRWIND : (1) =3, VIBODD, ©TT VNTOT WIFLHIITYN TOCFRO0.  0IPYTIe

SRFBNETY SFeode 3RBR HeRRTIOR S91D.

(2) 2TOH DB VBT FODLY A VTP I, TnLODD, WHAD TN
S ENII), TWHLD BYS* IRDO.

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.

i — 1/ PART -1

U1 () ooy TG, IR 20x1=20

(i) 3R 3oL TP SOYNTY BHT[IT YWITB/I)Y, B0 W) BWT SR
ROBeZB B WYY YOZTTII), WBCW0.

Note : (i) Answer all the questions.

(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.

2,000 "o, 280 113¢ JINFPDROT SeDTmD. BRCH — FOROB|IWTY 280
Be0TowOTD TRCTT Ve,

1 11 @ 28 6 5 @ —

The percentage error in the 11% root of the number 28 is approximately
times the percentage error in 28.

1 1
® 11 @ 28 G) o @ 5
Bead 5x—2y+4k=0030 4x?-y?=367 ITFIY, TOMWWS k OV :
y 2 , 8 o 4 o 2
The line 5x—2y+4k =0 is a tangent to 4x>—y?=36, then k is :
Ly 2 B 5 4 o 2

O3NQLI0D FIDNETROT MOFoF0 MOATY, w? T TEFCN : [ OIVQLIOD
20T RHOFCRF TIWNE WRD]

1 2 2 1 (G) 4 4) 3

In the multiplicative group of cube root of unity, the order of w?is : [w is a complex cube
root of unity]

1 2 @2 1 G) 4 4 3

2,000 FeT AT, T JONWTY f(x) DB g(x) N WWETRAATOZ DT
BODNH TMWTT AW, TorOE WET JONIWEY FOWIT, WD AONTT
2000 ARFH TSR

1) f®)=0

2) g'@=0

(3) g(x) 20T ™ 30D

@) f(x) 20T MOTB 30D

If f(x) and g(x) are two functions as defined in Generalized law of mean then Lagrange’s
law of mean is a particular case of Generalised law of mean for :

1) f@®)=0
(2) g'()=0
(3)  g(x) is an identity function
(4) f(x) is an identity function



3

2,000 BT —x—iy VRTO WEOWIY ISRT3, —ix+y Y ISRWIB

(1) RTIOD TWEROLT (2) TOOTOR T’
(3) VAT TWEROLT (4) DTEIOD TWEIOLF
If —x—1iy lies in the first quadrant, then —ix +y lies in the :

(1) third quadrant (2) fourth quadrant

(3) first quadrant (4) second quadrant

$ENTINEY CRRYTROT RERRE SN 9

(1) pv(~p) (2)  pal~p) B) pvq 4 p~rq

Which of the following is a tautology ?

(1) pv(~p) (2)  pal~p) B) pvq 4 p~rq

OHTIB W3 X T BOODT 4. ©BC Wew® 2 TES E(XY) & :

1) o 2 8 G 2 4) 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :

1) 6 2 8 G 2 4) 4
Y =i —tk S BCTTR) :

1) yz-3AS

(2) ¥z -3V

() DOPART | I k D, ERRWR 20 Fe3 Tesd

) S
(4) xy - 33
- - -
r = si —tk isthe equation of :
(1) yz - plane
(2) xz - plane
(3) a straight line joining the points 7 and ?
(4) xy - plane

1315 (NP)
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10.

®3Tead yzx% R ROWORATOE FINTRNYY 03VRPYTROTY FO03TT
TeYIOIRNT 9

(1) =BTeBR TWOWOE® CF ANFPID AT CSPRWIY ¥ WATIOY

(2) [TJeBR 200808 T, TOOROW BT ATFIT A

(3) =|BBeBr TOCWOW ST VPIT VY

(4) W|ITeBR TR0 T WTPIT VW BRYTBIY Y =0

W=

Which one of the following statements is true about the curve y = x3 ?

1) The curve has a point of inflection in which '’ does not exist

3

(1)
(2) The curve has more than one point of inflection
(3)  The curve has no point of inflection

(4)

4) The curve has a point of inflection in which y'' =0

20T VY zy=142i, z,=1-3i DB z3=2+4i, ST SMOT WIBY 22,2,
2212023, — 7212923 S TEIOAT ROTRNRD -

(1) DRRAST SEOBRT JONNW

(2) BRDeODT

(3) 2O BREOD SPRT JONNW

(4) AR EPRT JONNW

If z;=1+2i, z,=1-3i and z3=2+4i then, the points on the Argand diagram
representing z,2,z3, 2212523, — 7212523 are :

(1) Vertices of an isosceles triangle
(2) Collinear

(3) Vertices of a right angled triangle
4)

4) Vertices of an equilateral triangle
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12.

13.
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QITHIT  (F0EeON) séwi@o:beg, p(A)OID 23N ROBNOZ 3RO,
SIS wswﬂ@ofm VT, TBROQDIT

(1) B0 PDYITIYT JOTOT

(2) WOTWONY

(3) B[O BYF TJOTT

(4) BY?T TOTT DT WTOTIN TOF) PYIBYT TOTITNH

In the homogeneous system p(A) is less than the number of unknowns, then the system
has :

(1) only non-trivial solutions
(2) no solution
(3) only trivial solution

(4) trivial solution and infinitely many non-trivial solutions

3 APITO BNETTEIT TOWWTF, TOZOTY y=cx—c? :
(1) y'=c (2 ¥)+xy +y=0

@) )-xy'+y=0 4) y'=0

y=cx—c? is the general solution of the differential equation :
1) y'=c @) ()2+xy +y=0

(B) ()2—xy +y=0 ) y'=0

LRI ZTO (RPOYODST) BWEFTLD ' +(y'') > =x(x+y'")*> I TEF I BNOI
1 1,2 2 1,1 3 22 “4) 21
The order and degree of the differential equation y' + (y'')?>=x(x+1y'')? are :

M 1,2 2 1,1 @) 2,2 4) 2,1
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14. J- tanx — cotx dx O d@@@ .

15.

16.

17.

o 1+ tanx cotx 3

) = 2 3) = 4) 0
a 3 @ = ® @

72
The value of J' tanx — cotx dx is:

0 1+ tanx cotx
) = 2 3) = 4 0
a 3 @ = 6 3 @

TOOINXTT® TOWFOINY, wowWo Fe¥ P(X=2)=P(X=3), 8¥TT ©TT
TOTONCLT (AODTVO0T) N & @@5@ :

1 3 2 0 () 6 4) 2
In a Poisson distribution if P(X=2)=P(X=3) then, the value of its parameter \ is :
1 3 2) 0 () 6 4 2

2F3RO0NA 2 +yr=4, x=-2N r=2 0T WARZOOWLH TWeIT HBIFIT
TIT DSy DALY
(1) 64w (2) 32w (3) 8w 4) 16w

The surface area of the solid of revolution of the region bounded by x> +y?>=4, x=—2
and x=2 about x-axis is :

(1) 64w (2) 32w 3) 8 (4) 16w
N T S —>‘ —>‘ —>‘ - -
2.0 Be¥ a+ b+ c=0,lal=3|bl=4 |c/=5 T3 a DI, b IWII
BRTY) :
n = n X S y
o 3 @ 3 e = @ 3
N T S —>‘ —>‘ —>‘ - -
If a4+b+ c=0,lal=3|bl=4, [c] =75 then, the angle between a and bis:
N = S n T gy =
o 5 ® 3 G 7 @ 3
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19.

20.
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BOBOOD y?=12x R CIPPYT PR FEFS IRICPYIR IJFINAL 85
BeadoD, FeRTT

1) y+3=0 2 y-3=0 B) x-3=0 4) x+3=0

The tangents at the end of any focal chord to the parabola y?=12x intersect on the
line :

(1) y+3=0 2 y-3=0 3) x—3=0 (4) x+3=0

A o Fewnd® kz0 Jp00ON DRTICD TEFODH Aeewd BREF, TIMOET
A-1 oo

M o @ w 6 2! @ !

1 o1 @ w 6 2! @

20T RRYD FIMIR O3 IRT TOBYDe IBeHIWN, ©BT Hoed
DRCEDFTRY)

1) 4w 2 5 3 1 @4 o5

The surface area of a sphere when the volume is increasing at the same rate as its
radius, is :

1) 4w 2 5 3 1 @4 S5
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&on - I / PART - II

BRWS: () CIPTeTTR D TINED, YOSOA. 7x2=14
(i) =3, "o, 30 TWYOPTNT.

Note : (i) Answer any seven questions.
(i) Question number 30 is compulsory.

21. ToNY FOBONT), TOWLRODL, B8 B[RAFIY, IRYW IIFHETF BHTWIW

22.

23.

xonesdrone BEFobD, w300,

.00 B0y 3 NPT TVEQNTT T2 W I5 ), wERRORT.  wwf
3100 BHTT 30 wNAWD ©PB.”

To find the number of coins, in each category, write the suitable system of equations for
the given situation :

“A bag contains 3 types of coins namely ¥ 1,3 2 and X 5. There are 30 coins amounting
to ¥ 100 in total.”

2,00 Se¢ D0 BICRRB 31 +27 +9k DI | +m ] +3k FDTOSIRD.

2
TomoBT m = 3 NOTN TOHA.

- - - - - -
If the two vectors 3i +2;j +9k and i + m j +3k are parallel, then prove that

=
I
Sl

80, GE0Y3 WORKT n BORLBENO Berond (” f)n:1.

1—1

-\
Find the least positive integer n such that (1 ha lj =1.
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25.

26.

27.

28.
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$my RAFeDE, 3D, WY :

.00 PRWFEDF) TTTOOR FEONY BROPFS WT WBIRIT TP
WODOONT FCOPROWIWONT. 0ITWWON FRIOTEIIR) FPOIVFAOT
80 SNOONT 3.50C.NYTYN, BRONFAOT PRWITEBIIN [TRWT Tead VLNeD)

3 CeBohT, deeaima 50D ©fcleodn SREIS.”

Draw the diagram for the given situation :

“A comet is moving in a parabolic orbit around the sun which is at the focus of a
parabola. When the comet is 80 million kms from the sun, the line segment from the

m
sun to the comet makes an angle of 3 radians with the axis of the orbit.”

flx)=sinx I JFFOFODNT FOLMET), TOWLRCND.

Find the critical numbers of f(x)=sinx.

30D flry=2+1 8 BRIJDT B WRRODT,  2TOWO.

Write the domain and extent of the function f(x)=x3+1.

% dx % dx
LA J‘1 + J/cotx B '[1 + Jtanx
% %

17-'?’ dx % dx

Prove that = I
1 + Jcotx 1+ Jtanx
% %

RTY BRTZYT Se3neF 509%7@ Ry BRENIOD HRODY BWOYT ReeTBY
QO 30ReDA.

Show that the set of all non-zero rational numbers is not closed under addition.

[ Turn over
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29. F@)=1-e? T, YA, WO F[e¢¥ TOPTICONE OoTZ 30D f(x) R)

3¢ x>0
= ’ DO DOV,
f(x) { 0 x=0 ) a@fo

Prove that F(3)=1—e~? if the probability density function f(x) is defined as

3¢ x>0
x:
f@) { 0, x=0

30. [1,6]8Q flx)=[x—2/+[x—5] 3odn Jpede THoeoRB/DY, TWOdEDA.

Verify Rolle’s theorem for the function f(x) =[x —2|+|x—5| in [1, 6].

won - III / PART - III
BRWN: () CINVJYTRTSH D TJNYI, LOZOA. 7x3=21
(i) =3, RO, 40 TWYOPTWNT.
Note : () Answer any seven questions.

(i) Question number 40 is compulsory.

31. TEF 30 RATZT B[RIINW A DI B 01, &), p(A)+p(B) # p(A+B)
A,

Prove that p(A) +p(B) # p(A + B) by giving the suitable matrices A and B of order 3.

32. B[RNENE 60 DTOTNEDTY, TOWHLRWWO OITRHTI 47—?+3? SNICH

- = -
—2i + j =2k QTBR BITNLN ©OWTONT.
Find the vectors of magnitude 6 which are perpendicular to both the vectors

- - - - - -
4i — j +3kand —2i + j —2k.
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34.

35.

36.

37.
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WO WY n PIVTT QOLIKT® SNTT, TR, O

1+ sin —icos® \" Tr . T
- - =cosn|——0|—1sinn|—— 0
1+ sin® + icos6 2 2

If n is a positive integer, prove that

1+ sinf —icos® \" Tr . T
- - =cosn|——0|—1sinn|—— 0
1+ sin® + icos6 2 2

SODNTOTTT WETOTOONT FJFTY BT BACSFERFNRVOT BRI
TRONOEF U WO HeRAWTT DO SoedA.

Show that the tangent to a rectangular hyperbola terminated by its asymptotes is bisected
at the point of contact.

308 flx)=tan~ I(sinx +cosx), x >0 ©OIT (0/ E) S BTEDREIN BT DO
300004

Show that the function f(x) = tan ~ !(sinx + cosx), x > 0 is strictly increasing in the interval

o3)

WO Ne8 f(x, y) = , T3 xa—f +ya—f =—f Q0T ARA.

X% + y? ox 7 ay
If f(x, y) = > > then, prove that xg—f + ya—f =—f.
x“+y X ay

QOWNTD OTO3REND &z T DT DT W' SRODNT AIOROT FIMOTE
BRTHD, TWAD.

Derive the formula for the volume of a cylinder with radius ‘r” and height ‘h” by using
integration.

[ Turn over
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38. (pAQ) —(pPVQ WOW LVWOUVE DOTD BLCOA.
Show that (p A q) — (p v q) is a tautology.

39. .00 TREEDY, 120 TO HOZLRCRD B 1 WFw 5 D, JEOINYWD
ojazﬁrgj ROT  TOMEITSOONIB. 0335&5 zﬁo&ﬁémf e WY ﬁe@oﬁm:
TOWIELRBOWD.

A die is thrown 120 times and getting 1 or 5 is considered a success. Find the mean and
variance of the number of successes.

40. BFTIOPNST FReTTIR yrddrt+e *dy=0 T TOBTR) (x*—32%+6x—6)
e*+logy=c. DOTN BLCOA.
Show that the solution of the differential equation yx3dx+e~*dy=0 is

(x3—3x%+6x—6) e*+log y=c.

&on - IV / PART - IV

BRWN: QY TIZRIH, wZOA. 7x5=35

Note : Answer all the questions.

41. (@) P OB @Géﬁ@ﬁ QDBTRT FeNCTTED wéﬁﬂ@ x+y+3z=0;4x+3y+pz=0;
2x+y+2z=0; BPOQT :
() BeTO BOF TOTT
(i) ©TOZON BOF) TOTITND
Dl

(b) HIT° VHeITY MO DVOTT
sin (A+B) = sinA cosB +cosA sinB

(a) For what values of w the system of homogeneous equations x +y+3z=0;
4x +3y+pz=0; 2x+y+2z=0 have :
(i)  only trivial solution
(i) infinitely many solutions

OR

(b) Prove by vector method that

sin (A +B)=sinA cosB + cosA sinB




42.

43.

13 1315 (NP)

_ Y- 2 _zZ— 1
2 3 -2
BRODT ITOT  FoL3F SONT® smsma@ FOWIBCO.

@ (=11, —1)Q0TNI0T TOW TR BY Tess z

Sl
(b) TOTWOA : xl—a0+x°-1=0.
(@) Find the cartesian equation of the plane containing the line

x—2 _y—-2 z-1
2 3 -2

and passing through the point (-1, 1, —1).

OR
(b) Solve : x!1—x0+x>—1=0.

(a) »OT(0oETT)S CIRR)TIE WOTNNT  FRCTS® TRIT m:i@ SIOMED)
@goio mcfgobi [WTONTS DO 300 BB TONONe DOTNND BRETF

( j+ (4) =1 Q0w MR, o3P BIMWET TeRowT (3, 0) =B
4
(—3,0) OOT ©TT BRTUT R[BRTH) 9 BSNT.
Dl

(b) 2O T SRRY VITRER TCDIOTBTITOT €8 TRF BONTOTTTI
DREEDFY) 2r2DOTD TR

(a) Show that the sum of the focal distances of any point on an ellipse is equal to the
length of the major axis and also prove that the locus of a point which moves so

2
that the sum of its distances from (3, 0) and (-3, 0) is 9, is (f;—lj + 01—5 =1.
NG

OR

(b) Prove that the area of the largest rectangle that can be inscribed in a circle of
radius ‘1’ is 2r2.

[ Turn over
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44.

(@)

14

20T gwsé”odamal 5@?)3@5@063 TOORATION BTN 1 NCLITNY 00N

dsem@@mﬂ t ﬂéocéamfeg abdagcﬁ ds@go x = 100t — ?tz FOWIBCNO

() gweSoDd wToRT Wen
(i) 3TBOD 2T NOFoTER BIONF)
(i) ST NOTY »ITT
(iv) 3We3o3D J0F WTORAT Ben
PR

TOBOOD 1632 —9y>—32x—18y+151=0 I 3e0T, Fweed, W) FONNYIY,
BOBROND D) WST, WSA.

A missile fired from ground level rises x metres vertically upwards in t seconds
and x = 100t — %tz. Find :
(i)  the initial velocity of the missile
(i) the time when the height of the missile is a maximum
(iii) the maximum height reached
(iv) the velocity with which the missile strikes the ground
OR

Find the centre, foci and vertices of the hyperbola 16x%—9y?—32x —18y+151=0
and draw the diagram.
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46.
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2,08 TOeFODY 1000 DTHFNE T WOTHY) 34 ) [PIT DWOZOAN
16. TOWBOIW ATRWOTD WA FeORLOD 70% WPHFNY ©WoINY
SNECNTY, APFOA.
P[0 < Z < 1.04]=0.35

Sl
PBBTEB y=sinx B y=cosx B TeBNLRT ¥=0 DB r=7 JWVI
DALEFTI), TOWIEROWO.

The mean score of 1000 students for an examination is 34 and the standard
deviation is 16. Determine the limit of the marks of the central 70% of the
candidates by assuming the distribution is normal.

P[0 < Z < 1.04]=0.35
OR

Compute the area between the curve y=sinx and y =cosx and the lines x=0 and
X=.

20T WY w=1x+2y+72 5033 x=cost; y=sint; z=t BRI THS®

omciany S o BomBLRCND. @ricke .y W z 8y w i

dw

2308 DI T ODT), FOWLROWD ) WITOZ0H FOTOTTI),

Dl
WO BT° @3@033&”)3@l 100°C  ToTRPITY .00 BRETVONY  QOITONT
O3PRTT THTHPIY 15°C DB W 5 WIBY 60°C 11 SEYmwndZs.
DOTT, 5 DR aacjéoédd [038T ©TT mﬁdmﬁdaﬁa@l BFOTELBOWD.

If w=x+2y+2z? and x=cost; y=sint; z=t find (il—v: by using chain rule. Also

tind d—‘j[v by substitution of x, y and z in w and hence verify the result.

OR
A cup of tea at temperature 100°C is placed in a room whose temperature is
15°C and it cools to 60°C in 5 minutes. Find its temperature after further interval
of 5 minutes.
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47. (a)
(b)
()
(b)
A

16

MOOTAY DY 0T 3%71%?33& SV,

Dl

5@@52’%033@ BENCTTT ﬁ@@dd?ﬁb& QA :

-2 -2 -2

—X x . 2 —X 5 —X
(5D2—-8D—-4)y =5e 5 + 2" +3is y= Ae™ +Be S —Exef’
State all the five properties of groups.

OR

Prove that the solution of the differential equation :

-2 -2 -2

—X x . 2 —X 5 —X
(5D2-8D-4)y =5e 5 + 2 + 3 is y= Ae™ +Be S —Exef’

-00o0-

| W

| W



