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mldeguemdd : (1) ¢ologianseoqilonl @oSIWiRs MIIMMIAINIdE0 al@lGLIUlHeid.
a)OMm&Iallo MIINOBHBIOMBBIM a0 MVa]dee 000w
UMW Sk,

(2)  @g)¥3®IoMmio @ESINIEWISNIOMIc ®hOJEald MIaIc®I MlOETaes
D@0 (@0 ©ale@OWlaN)dh. 2fl(@6BHRD AUEPIQIOM  6alddaU]®d
£aleWoUllHe0o.

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.

3900 - I / PART -1
®0laf: (i) aggo 010aEEBRHN0e MIBIMWAIWI0 BEMOO af)PIdCldlHnsmo. 20x1=20
(i) @mMIclHHIM MIa’ HEMOEBSIGMIM afRCllo Il o) HOMOO

TOOEMMSIOT  HOBDONUL0 60alaHMd CHIAIO af)PITds.

Note : (i)  All questions are compulsory.

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

28 ag)m oeljwes 11-00 AUBNMLIETER ag)Od L®ROMOo a@RHERU0 286! (VAIM
ag)0Clom MSEBBO6M).

1

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

1 11 2) 28 3)

1
1 11 ) 28 G) == @

5x—2y+4k=0 ag)m 66U 4x%—y?=36 0 ALEORIWIEN ag)Esldd k @6 :

L2 , 8 o 4 o 2
o @ I G 3 @ 3
The line 5x — 2y +4k =0 is a tangent to 4x>—y?=36, then k is :

L2 8 o 4 o 2

emigleyes ccimoaiemlean addslallesnglal Wild o? o) mlaoem :
[0 @IEMIQIBHBINS 630) MVOQHM CLINALINIEN ]
1 2 (2 1 3 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]

@ 2 2 1 G 4 4 3

dloleg aowooem MlwaEml@ dldalallofldlenmm oems aneBaumd.g06n f(x), g(x)
ag)omilal ag)ssl@d adladle mowonem Mlwadslm) dimlen eelwomesR Mlwao 60}

(IB@YB-OOBIMNED)
1) f@)=0
(2) g'x)=0

(3) g(x) 80y BOMMY aneBard
(4)  flx) &0y @MMY aneBaud

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) fx)=0
(2) g'x)=0
(3) g(x) is an identity function
(4) f(x) is an identity function
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—x—1iy @G 21ERAMOIcNMBTILINEEMEIM —ix + 1 BISHOM®) :

(1) oyMOo 2ImR@OI0Udo (2) mMoeldo 2lmd®NI0Udo
(3) @DGY 2U@B®N0Uo (4) e300 2lmBd®mAd0U0
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

80} 65065082 OMIAIEeMAUQIG a@®oem?

(1) pv(~p) (2)  pA(=p) 3 pva 4) prq
Which of the following is a tautology ?

(1)  pv(~p) (2)  pA(~p) 3) pvgq 4 pnrq

(S0ORJOED (O06NMIAWO) CRISHMOW X 6)0F CRIGlWMM 4 @M. @RG@Ie ol 2 @em.
ag)esl@ E(X?) @oen :

1) 6 2 8 B) 2 4) 4

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

1) o 2) 8 3 2 4) 4
- - -
r=si —tk agm® O VDOIOBYO6M).
(1) yz- (@®elo
(2) xz- (a®elo
%
(3) Pk o)l enflazieees enimuflafleaiam ey emdeoe
(4) xy- lal®elo
- - —
r = si —tk isthe equation of :
(1) yz - plane
(2) xz - plane
— d
(3) a straight line joining the points ; and k
(4) xy - plane
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9. y= X3 ag)(m &AM @amldleanmMII@ (ElO® (IGROQIM of®?
(1)  ®dalend ale.®d enllaz v’ @y H8s®
(2)  ®alm emiladldo U@ nla3endd e
(3)  @dANM U-® enllazy eng)

4) oo alweo enllazy y'' =0 «leneny

W=

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

(1) The curve has a point of inflection in which y"’ does not exist
(2) The curve has more than one point of inflection
(3)  The curve has no point of inflection

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

10. z;=1+2i, 2,=1-3i, 2, =2+4i of)®I@ @AM N@OBNORI 212,25, 2212525,
— 72,2575 60Ml03306D V2 flafloaymae :

(1) 80y WnIOdY(@IEEM@BTIOMR UBldaUHEBUD
(2) eoaflwo
(3) &0y O3@IEHIMETIONG UBldaUBETBUD

(4) &0y WnERIICHIMEBIONN U3ldaHDHEIBWD

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

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

(8) Vertices of a right angled triangle
(

4) Vertices of an equilateral triangle




11.

12.

13.

5 1314 (NP)

€a00620 M’ QIO ERLREBOGROWAIWIOS ag)SNEEDENIBI0 BT
p(A), ag)ssl@d ayIO@IeNS

(1) aFqQoEaROE® *LISEEIRID MO(@o
(2) &0} ceIse0algy
(3)  MlOEQOW CLISHE0RD

(4)  qQOE@OW LISEEIREI0 MIQROERLIOE® EOMOMAIW CLISE6IBRI0

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

y=cx—c? af)M ealoBRRILNNES AUlad0MBaty@ MAQIOB@O6T
(1) y'=c @ ) +xy +y=0

@) )-xy' +y=0 4 y’'=0

y=cx—c? is the general solution of the differential equation :

1) y'=c @ ) +xy +y=0

G) ¥)2-xy +y=0 @ y'=0

¥+ )?=x(x+y"")? g WlanOMaxy@ Ma0BEEOnR rlaiwio awlulleymoen :
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 B) 2,2 4) 2,1
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7
2 _
4. | tanx = CotY 4 o afleiosn :
1+ tanx cotx

15.

16.

0

) = 2 3y = 1) 0
m 3 @ = @ 3 @

g2
The value of J. tanx — cotx dx is:

0 1+ tanx cotx
) = 2 3y = 1) 0
w 3 @ = e 3 @

630} Galo@flaverd allleniaradl@d P(X =2) = P(X = 3) ag)ss@d @o@led aleodlqd A @es
afleioen :

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 :

® 3 2 0 G) o “4) 2

T-@SUOEDIN x=—2, x=2 aag x2+y>=4 MO@ 2)3R6q|SIAlENIM BONEOOD
cpln@EloR Hosmelean wieelafldenadsn

(1) 64w 2) 32w (3) 8w 4) 16w

The surface area of the solid of revolution of the region bounded by x2+y?>=4, x=—2
and x=2 about x-axis is :

(1) 64m 2) 327 (3) 8w 4) 16w
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T e —>‘ %‘ —>‘ - -
17. a+b+c=0,lal=3|bl=4 |lc/=5 ag@lad a ®o b ®io ®olenes
BH06MO6M)
L n T 3y T L
3 ® 3 @) % @ 3
T et e‘ —>‘ —>‘ - -
If a+b+ c=0,lal=23|bl=4, |c|=75 then, the angle between a and b is:
ny = n = S y =
n 3 ® 3 @) % @ 3

18.  al00ENIOg ¥>=12x OM a@O®EIIR0e GaNdLOT smIMIlam @REMIRE AUEEIEWD
B20G1HNNM BOCLQO) !

1) y+3=0 2 y—-3=0 3) 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

19. &0dwd 3 988 k # 0 EOW 80y HEMILIDA MOESlgIeNT A. agieldd A~ @oeny :
1 1 I 1 I
1 ! () K () =z 4 3

If A is a scalar matrix with scalar k # 0, of order 3, then A~ ! is:

1 o1 @ w 6 ! @

20. Qlyoglemlem @ve®m Mloeeld @OQle AUBALIENEMIOR cWIsEmIen)

(el lgfldepaosny :
1) 4 2 i 3) 1 4 L
(1) d4m @ 3 ©) @ 5
The surface area of a sphere when the volume is increasing at the same rate as its
radius, is :
1) 4 2 4 3) 1 4 L
(1) 4w @ 3 ©) @ 5
A [ 204adi0o / Turn over
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89wo - II / PART - 11

#0laf: (i) ogo®®mlege a@¥ GoIOGITBRDE HOTHOODPIOIH:. 7x2=14
(i) 30 -006eE® CoIdBYMBTIM MIBIMLAIWI HODOODLI®6EMO.

Note : (i) Answer any seven questions.
(

ii) Question number 30 is compulsory.

21. &%600 AflRON®TORIWio MIMWEBEIOS ag)eho B6elallslendm @mldleniam
MMACETINT @OMIERILIMOW AYAUIMNWQINS MVACUIBETBWD af) LIS

“%1,% 2,35 ag)amil oy @@o Mosm@enstd 6303 muelfl@d 96ns. @6)d: T 100 @8-Qi68
30 MOEMWERBD HeNs.”

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 I 5. There are 30 coins amounting
to ¥ 100 in total.”

- - - = - -
22, 37 +2j +9k, i +mj +3k oMl OQUKOYHD AVDOTHOMIOHEMELICE M =

[SSAR )

)M OO H6))>.

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

=
I
Sl

23. G ai 1) =1 afMOIWI@ a@Ro ©2101Q GalomUlGIl o6y N &BHOEMI:.
— 1

=1.

1+ijn

Find the least positive integer n such that (1 ,
— i




24.

25.

26.

27.

28.

9 1314 (NP)

@MI@leeIM MA3BEEBIMNES 2fl(@o AUOQHE)H: !

“630) a0OGENIOBWINS BaNIHHAVIE (VIO 21RO 630 A IBOGENIORWIAS (BDEMa OGS
B0) QAUIMMBH(@o qVERAGIHHIMY. MIEYMI@ MIMo QUMM HH (@ O] CLlH6)
80 #»lerinalgd ©886a 00, M@ MlaMio AUOBMEH(OOTIGLIHNRR GOEIO6IMULO

T

(EDEMILD@TIEF @AY 3

GOWIQMMIOM GH06M HENSOHEM.”

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

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

flx) =sinx 6Q (BIFIHO@ MVOELYED H06M)bs.

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

fX)=2>+1 ag)m anedaue® OWOIRYIO ag)BARMBI0 ag)LABIE:.

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

OB HNDs 7}3 dx =T/f3 dx
8 4 - =1+ Jeotx ,Vl + Jtanx
6 6

Prove that

17.[3 dx _ FVJ? dx
%1 + Jcotx %1 + Jtanx

A lJERIMLIOMT @O MOUYHEINS aGLI0 dhSOUlo MVEHRIMEBIM &Y adlagay
D6 B .

Show that the set of all non-zero rational numbers is not closed under addition.
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3¢ x>0

Qg)MO6EM 851 @
0, x=<0

29. MOwWymO qOMB® MIdU2alBlenimMe f(x)z{

FB)=1-e"? agm o®elQ)ae)d:.

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

3¢ x>0
x =
) { 0, x=<0

30. [1,6] @ f(x)=|x—2|+|x—5] ag)™M an6eBaum EOIHRRM AVIRLIMMO (OBIWIBEMO ag)(My
al@1BUOOWI B6)1s.

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

39Wo - IIT / PART - III

®0laj: (i) oge®®mlege oy GoIOGIETBRHE HEHOODLIEID:. 7x3=21
(i) 40 -006eE® CIOBYMTIM MIBIMWAIW HODOODLI®6EMO.

Note : (i) Answer any seven questions.
(i) Question number 40 is compulsory.

31. 3 -0o ileiflenas(eodand) A, B o)l @ome@ominow em(Slgldid ©aleouila]
p(A) +p(B) # p(A +B) ag)(m e @& H6)]db:.
Prove that p(A) +p(B) # p(A + B) by giving the suitable matrices A and B of order 3.

- - - - — - v v
32. 4i — j 43k, —2i + j —2k 29 O OQUKOIBDBHE LloMINOQ aldlmdsmo

6 QUM OQULZOIBUD H6Mds.

Find the vectors of magnitude 6 which are perpendicular to both the vectors

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




33.

34.

35.

36.

37.

11 1314 (NP)

n 60} Galomiglal Moy OeeMessl@d

(1 + sin® — icosH

“=cosn(F -] isinn (5 o]
=cosn|——06|—isinn|— — 0 y .
1+ sind + icosﬁj (2 2 g OO SO,

If n is a positive integer, prove that
1+ sin® —icosf \" ™ . ™
- - =cosn|——0|—isinn|—— 60
1 + sinB + icos6 2 2

B0 21®0 Hea0e]dsmI0gWlcalenies Mduersal @@lam @omiloaicgogmilom

820GlE6M MMURES enla3flEd @RAIMIMIEEMIOANT) OS] BE))H.

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

(0, Ej nseUBQN@ anesaumd f(x)=tan~ !(sinx +cosx), x > 0 HeMlKdROW]

URAUlEOMEOM  6@EIQIHIH:.

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

03)

1 of of o
X, Y) = ——= @M x— +y—-— = — QNI (\W)FIHE=
If f(x,y)= then, prove that xa—f + ya—f =—f.
X%+ y2 ox dy

EDMEWaHM ©aleWIUTlo] &®eo h’ Ho @0 ‘I’ Ho oss milellensclan Al lOTIMes
DO 0 BOMIMONH6)1bs.

Derive the formula for the volume of a cylinder with radius ‘1" and height “h” by using
integration.
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38.

39.

40.

12

PAq) — (pVQq) 80 BSOEZ08WINEMTY &x06MIHE)H:.

Show that (p A q) — (p Vv q) is a tautology.

80 66w 120 (alalndyo af)GlemMIod 1 @ReLIHI@ 5 HI5lwod allkwoe @

HEMBENBM. AUNRWEBEIOS agiemadion dlmie eadlwmmio E06mid:.

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.

yx3dx+e~*dy=0 ag)m AWlanOMay@d MAUIBYOB6 MR @)ely0

(x3—3x2+6x— 6) e*+log y=c Q)Y 06 B6) .

Show that the solution of the differential equation yx3dx+e~*dy=0 is

(x3—3x%+6x—6) e*+log y=c.

)0l :
Note :

41.

80o - IV / PART - IV

Q)R]0 G2I0BYEIRWHN0 HEHOENPIWIH: 7x5=35

Answer all the questions.

p e op® alleld@en0en) x+y+3z=0; 4x+3y+pz=0; 2x +y+2z=0 og)ari
3006l MMY MVAQUIBEIBRNS QYOO
(i) Q00w ayelo MO@o AUEM®
(i) @OMIHROW WIS MLNETBUID CLGYMEY
(TSR N [
sin (A +B) =sinA cosB +cosA sinB a0 6Xdpd dlaleilcd omel@loeid,.

For what values of p 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
Prove by vector method that
sin (A + B) =sinA cosB + cosA sinB



42.

43.

13 1314 (NP)

x—2 _y—-2 z-1
2 3 -2

(=1, 1, =1) egym enflazfl@d @381 HSMMNYBaLtdBM

Qg)(M GORIWIES ([ IMRIGHIONN H00ZlaHyM AVDOIOE)0 @06,
o OT-TE A
el B@leee © xll—x0+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

Solve : x11—x0+x°—1=0.

80) agelofleal ap® mlla3allerlnanmes GandHn® GIOMBRINS @ (aIWIMm

2 2
@BHO O VRO @RRLDOOEMT d:06Ml (1S (;—1 + Z—S =1 eow
d (%)

eeosOMleRl mllazy meRidleanmMa@imod (3, 0), (=3, 0) agmicu@lcd alomes
@OBEF BLOTBRIOS @IH> 9 @AM o)) OOESI Q6.
@R 81 @D

T OOONRS B0} AUJODOTIE QUM BH:¥lRM e@naie alrlw olee@slen
aflgldemo 2r? ag)a™y e@S B0

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 2
that the sum of its distances from (3, 0) and (=3, 0) is 9, is (g—l + ZS =1.
03

OR

Prove that the area of the largest rectangle that can be inscribed in a circle of
radius ‘1’ is 2r2.
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44.

(@)

14

80} adloa@d oEldaeieMI0Rd ®OMlaaflad mlcmie t OMHOEIG eloeIndw
oyoaleeiss x dlgd oo x = 100t — ?tz ©0 @DEN. EH06M)n:
(i) deeqelod ey (@ieano
(i) adleeqad aleadaluwl SWEMTOIMDIEMINES VAo
(i) G@MIOM ald@OCIUSl H®O
(iv) dleeqmd @O aloleanemiovias lealvo
(TSR N [

16x2—9y2—32x— 18y +151=0 ag)M ©6a0q|dEMI8WOS UBIDaURH BN,
@130, BANIBOPNBWD gl 66l 2fl@o QUOQ BB

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
(ii) 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.



45.

46.

15 1314 (NP)

80} aldleneieel 1000 £5leees dlad Gmod 34 oo guomeabdu allafleandd
16 ®o @@em. awloyleniyaum@ moworem@oesM qvgsella] awieslenss 70%
@100 l816S MORBBENOM alBIUS BHEMBOOLE]D:.
P[0 < Z < 1.04]=0.35

@ 6L 851 @D
x =0 flelo x =1 Qlelo HISHNIM BOEUMGI0 Iy =sinx, 1= cosx ag)(Mm HHOCUE8I0
@aglenes allgfldeno EeMBNILe)E:.

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=.

w=x+2y+2z2 x=cost; y=sint; z=t ag)MIMOMWOIVWI@ O.21DMWao

dw

6aleOUlaf i—": @06Mid. w @@ x, i, z egMlcu@ies aller maddesl ar

BHEMBOBSIWS H@D00 NBOBEMIOHWT alBIBUOOUSIEE)Hs.
@R 81 @D

100°C ®@oalmlaies 6o &l 210@ 15°C @oalnileiwes midleldd g jea odd
@@ 5 allrigldd 60°C @@l memieanmy. aflensio 5 almlg HSEISE BUoaHNES
@AM @Il £06M)bs.

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

w
find —— by substitution of x, y and z in w and hence verify the result.

dt
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) (U RBDRHE EVEGQIRE GOER MVIEOUETBUD (A IRICNHEE:.
(TSR N [
(b)  AWlanOMaxy@ VAOBYEBIONR Oalommelo H®EQRL6H:

-2

X
(5D2-8D—-4)y =5e > + 2" + 3 @oen

-2 -2

—x —x
y = Ae”™ +Be 5 ~ O e
12

(a) State all the five properties of groups.
OR
(b) Prove that the solution of the differential equation :

—2 -2 -2
-2, -2
(5D2—-8D—-4)y=5e5 + 2" +3is y=Ae> +Bed — —xeb

-00o0-




