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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.

UGS - 1/ PART -1
GOl : () sz eNlenasEhsH@GL alenL wafldse] L. 20x1=20
i) OGsrHssuul(@erer wTHMm lNwLsafler Wasayb ehHLenLW
devLerwd Carpegshdss @GMuILBHLear elleLulamenyb GCargg)
CT(LPSELD.
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.

28 @ar 11 -=b Uigepe FHalSls0 Wenp Carrmwinrs 28 @er s5eldlgl

enpenwis Guimed L BISTGLD.

1) 11 2) 28 3 L 4 L
M @ () o5 @ o
The percentage error in the 11t root of the number 28 is approximately
times the percentage error in 28.

1) 11 2) 28 3 L 4 L
M @ ®) 3 @

422 —12=36 & 5x—2y+4k=0 erern Carh e CTOCHTH erafled k @ewr ol :

9 81 4 2
- @ 15 G 3 4 3
The line 5x — 2y +4k =0 is a tangent to 4x>—y?=36, then k is :

9 81 4 2
- @ 15 ® 3 @4 3

Qu(pEsmOL QUITMISH GOWTEW eatiler (LU fPeBIGETD, w? @ar alflens.
(QmE o erearug (1)1/3 -ar selGLET ppevd)

1 2 (2 1 3 4 4) 3

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

root of unity]
1 2 2 1 (G) 4 4) 3

f(x) wHmid gx) PHw sriyser Qurgeaiges @eL iy aldulle
auaruUMSGSILL L el Cumd e erafle, Clumg eulgel @enL Sl
adlHluldler eThg @MU L Blenauded =g Qevsymeprdluller @enL UL eSlHwirs
LrmID ?

1) fx)=0

2) g'=0

(3) g(x) eTemL 6 FLOGIFFTITLY

(4)  flx) ererLgl e FwaflFamiy

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(x)=0

() g'(¥=0

(3)  g(x) is an identity function

(4) f(x) is an identity function
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—X—iy PS® STOLGIHUTD ADLBSTR —ix+y AMDUD ST LGS :

(1)  eparOID ST LGS (2) BTENETD HMed LGS
(B) Wz sTe LG (4) @rewLmTd sTed LG
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

Y erreu(meuaTeuDmIeT 6Tg Glwienwm@Gn ?

(1)  pv(~p) (2)  pAlp) G) pvq 4) p~rq
Which of the following is a tautology ?
(1)  pv(~p) (2)  pAlp) G) pvq 4) p~rgq

X eremmp Feumiliy wrhufer uFeupLiy 4 Coaid srref 2 erafler E(XX?) @ e
I

1) 6 2) 8 3 2 4) 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :
1) 6 2) 8 3 2 4) 4
- - -
r=si —tk erem FwerLr( GOILLG :
(1)  yz- e
(2) xz- e
%
(3) 7 HmId k Yerefsener @ananrs@n Crir&Csm(h
(4) xy- serd
- - -
r = si —tk isthe equation of :
(1) yz- plane
(2) xz - plane
- —
(3) a straight line joining the points ; and k
(4) xy - plane
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9.

10.

1
Y= X% GTelm cUAETEUMTEHE SDSGSTEmID Fapmisetied ergl Gowiwrerg) ?

(1) euemeTeUENTEE (T euanera] omHmIL LiaTefl 2 arerg). Gogyd <jliLeTertudled
Y Sl sarg)

(2) ocumeTeUETE®G, eemId@ Cerer euemerey IHMILI LeTaflger o drerg)
(3) cumeTEUENTEE euemeTey LTHMILI LeTafl HlenLwimg)
(4) euemeTEUENTEE (T euanera] omHmIL LieaTefl 2 arerg). Gogyd <jliLeTertiudled

y'=0 <YEw

1
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

z29=1+2i, z,=1-3i LOMID z5=2+4i TG, 242,23, 2212523 DOHMID — 7242524
CTETLIGT 6(Th <A, THET ST :

1) Qm swuss WsCaramsHen (penarliLjeraflser

(2) &Cr CsrLenwaeien

(B) QomGsrewr Wa&Caramslean (penarliLjaTetlser

(4) swuss WP&Caragdlen (panerliLjeTeflser

If z,=1+2i, z,=1-3i and z;=2+4i then, the points on the Argand diagram
representing z,z,zs, 2212523, —7Z1Z5Z3 are :

1) Vertices of an isosceles triangle

2) Collinear

(
(
(
(4

)
3) Vertices of a right angled triangle
)

Vertices of an equilateral triangle



11.

12.

13.

5 1312 (NP)
sougssrear Crflws gwarur@hseafler gr@lilbe p(A) eremug WwTMlger er
TraamSamasaml il Gammeurang) ereatle Cgm@LiLmeg)

1)  Qeueflliuenwipy Ereyser wLHGWL CUDHHI(HEESD

2) Sreyser QUDO(HESHTS)

3) GeuaflliuenL g Siey I HCWL GQuOHP(HESLD

4) QaueflliuenL g Siey wHMD eramarlidanswpn CeuaflliLeLwpn Sre|ser
GuDH M (H& G LD

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

1) only non-trivial solutions

3

1)

(2) no solution
(3) only trivial solution
(4)

4) trivial solution and infinitely many non-trivial solutions

y=cx—c? erarugenars Qurgd Sreursls QUDD cuamssCsw) Fwerur( :
1) y'=c (2 ()+xy' +y=0
3 )-xy'+y=0 4 y"'=0

y=cx—c? is the general solution of the differential equation :
1) y'=c @ )+xy +y=0
B) )-xy +y=0 4) y'=0

Y+ ) =x(x+y")? aarn aumss6sps soaturliger eauflens wHmib Lig
wperpGuwi :

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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g2
2 - . .
14. J- tanx cotx dx @m Logc;]l_lu :
o 1+ tanx cotx
) = 2 3) = 4 0
M 5 2 m ® 5 (4)

iy

2 _
The value of J. tanx — cotx dx is:
0

1+ tanx cotx

m 5 @ = G 5 @ o

15. e umlevmer UFeusdled P(X=2)=P(X=3) eraflé, Lammiemenal N @er I :

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 3 6 4) 2

16. x?+y’=4, x=-2 wHMD ¥=2 QeaunpMHE QeoLCw gHu®bd urlbamer
r-Fmg QurmsgE spoHpuuBn Curgy deoLs@gn HuGummert er
QUEDETLITLIL] :

(1) 64w (2) 32w (3) 8w 4) 16w
The surface area of the solid of revolution of the region bounded by x> +1?>=4, x=—2
and x=2 about x-axis is :

(1) 64w (2) 32w (3) 8 (4) 16w
e T —>‘ —>‘ —>‘ . - S > L
17. a+b+c=0,lal=3|bl=4 |c/[=5 oeraled, a -G b -FGb

@erL_ it L CerewTld :

n = n X S y

o 3 @ 3 e = @ 3
T —>‘ —>‘ —>‘ - -

If a+b+ c=0,lal=3|bl=4, [c|] =75 then, the angle between a and bis:
Ny = n T S y 2

o 5 ® 3 G 7 @ 3
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18. y?=12x et UFeuemaTwgder Galpranfler @mbliLjerafsafies euanwiLBIb
QaTHCsT(Hs6r shaE@n LeTeat jenwubd Car( :

(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. A eramm Fensulled ewilufen auflens 3, Slengudladl k = 0 erevfled A~ gremmug

1 1
M ! @ u @ 2! @ ot

If A is a scalar matrix with scalar k # 0, of order 3, then A~ 1is:

1 o1 @ w 6 ! @

20. o@m Carargdlear sar Sjere] LONDL YUTSHO FTHUMD WLWTH6TSHhGET
eramemreradled Foore: @QMHEGL Curg Camarslen euenarurLliLy :

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 @ 5 G 1 @4 o5
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U@ - 11 / PART - 11

@Oy : () eaCaeb e famssEnsE elenweflsseb. 7x2=14
(i) elerm erenr 30 &G SeveTiqLILING allenL wiaflEEHe] L.

Note : (i) Answer any seven questions.
ik

ii) Question number 30 is compulsory.

21. @alleurm euans Bravrwumisafler eramean&amsamw sramugnarear Crflug
gwearur(hg Gsr@libeamear ECp Car@ssliul(Hearer HlapsslseE ghmeurm
GT(LDGIG.

“@@m euuie I 1 wHmd T 2 wHmId T 5 BTERTWIBIGET 2 6TeTer. LM 100
HUGDHE Qrgsd 30 HIERTLIBISET 2 6TeTe.”

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

22, 3i +2j +9k wLWHMD i +mj +3k ererUen eaTMECSTTN O 6n 6wt

s L2
QeusL &6 erafley m = 7 eram Hlmieys.

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

=
I
Sl

23. G * l:)nz 1 erafléd n -@eir B&Am Wenad 1 ereir WEHLIHLIE STERTS.
— 1

.\Nn
Find the least positive integer n such that G ha lj =1.
— i




24.

25.

26.

27.

28.

9 1312 (NP)

EpsaaTL HlEPFHEE D UMTUL NS UMTSE.

“m eure elawrlSer (Comet) yearg GfHlweerd (Sun) &H
LreueneriLITensudled Cewdlpmg wHmibd @Gflwer LreuemeTwgdlen @&elwsse
Siewdpgl. aured ellarrler @fwefledmbg 80 Waedlwer &.15. Qgraneaied
Smwhg QMmsGD Curg aurd elarlaend, @fluamenyb G e e dsh

Car(H, urengudlen &L e g ererm Caramgdlenar ermu(HSHID.”

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 -6 LTMHIENE CTETSENETS HTEHTS.

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

f(x)=x3+1 erendlp euenereuenguilen Friusd LHMLD BLrigliy <y dweuHean
STEHTS.

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

Iy ny
3 dx /3 dx
Prove that I

171 + +Jcotx B /Il + Jtanx
6

0y

LFSwwpy S eramsafien GawTd, eUPSSLTET sl L ler S el oy
<ADMG| eTer Hlmieys.

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

[ SlLiys / Turn over
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3¢ x>0

29. @ Fweurlly wrml x-er H&psHe| ALTSHE FTiy f(x)={ 0 )
, x<
erafled Lieued &y F3)=1—e~? eram fHlmeys.

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

3¢ x>0
x =
&) { 0, x=<0

30. f(x)=|x—2|+|x=5| eraorm &riysE [1, 6] erarm @eLGeuafludier Grmadlem
Capmsanss sfl LTTES.
Verify Rolle’s theorem for the function f(x)=|x—2|+|x—5| in [1, 6].

L@&3| - III / PART - III

@Oy : () eaCsenb e elamss@Ersa@ alan wafldsea,b. 7x3=21
(i) elewrm erenr 40 -&(G SevwTiqLILING allenL wiafl&EEe] L.

Note : (i) Answer any seven questions.
ik

ii) Question number 40 is compulsory.

31. A wombd B dwu gCsabd @@ epearmrd euflengujemer O LImTHS S L0 Ter
Sjanflsenerd Clsmranr(h p(A)+p(B) # p(A+B) erarugemen [Hlemi9ss.

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

- - -

d 4 4 . . . . . . . .
32. 4i — j 43k, —2i + j —2k oTeD QeusLT&EH&EG CFBEGSSTFID 6TewT
Sera] 6 2 L WGITET GloUsL THEENETS HTeTs.

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 1312 (NP)

n TGS 6 W (Lp(Lp 6T eTetled !

1+ sin —icos® \" Tr . T
- - =cosn|——06|—1sinn|—— 8
1+ sin® + icos6 2 2

erar blemLilss.

If n is a positive integer, prove that

1+ sin —icos® \" Tr . T
- - =cosn|——06|—1isinn|—— 8
1+ sin® + icos6 2 2

@ Cealals HureuemetsHng cuerwiiul L CsrhGsriiger CgrhLerefl
QgreragbsTh CarhseEnsE Qe Liul L urssdear @ Fwwrsll Wiflgsgn
Tas STL_(hs.

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

f(x) =tan ™ (sinx + cosx), x > 0 eTesTm &Iy (0, E) eremy @enL_Gleuafludley Sl L Lo

JMID FTTY eTewd STenriiss.

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

o3)

1 . .
f(x, y) = —= craila, xai +yai =—f TG ST_(H&.
2 4+ yz ox dy
If f(x,y)= then, prove that xa—f + ya—f =—f.
2+ yz ox dy

ST ‘T, GSHWIL ‘h’ 2L w o maeruller sear eramer Cgransuil(H
perpuiled Srers.

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

[ SlmLiys / Turn over
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38. (pArq) —(pVvQq) eremug ¢ Gwiend eTard ST (hs.
Show that (p A q) — (p v q) is a tautology.

39. @@ uselL 120 e 2 BLLUUBSDg. usaLulear Coed 1 g 5
HeoLling GQeaunMbwers Gsararerliu(Bdmg. oL s@b 6leummuder
crewrenfldanaulfen Frrafl OHMID LFeUDHLIG LIS STes.

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. yx3dx+e~*dy=0 6T &1 &S50 & (& FLOGTLIML Ig 60T LY
(x3—3x2+6x—6) e*+log y=c eren Hlmie|s.
Show that the solution of the differential equation yx3dx+e~*dy=0 is

(x3—3x%+6x—6) e*+log y=c.

U@&3l - IV / PART - IV

GSNILIL : Semesisg HNaTésErsEhn eblenwefléseab. 7x5=35

Note : Answer all the questions.

41. (a) p -@er erOWLHUINDE@E x+y+32=0; 4x+3y+pz=0; 2x+y+2z=0 eramm
soliLgsgrer Csr@Lans,
() OQeueflliuenL g ey L (HID
(i) eem&EE CoHul L STa|sdr HamLd@ED, Tand Sres.
S|6060F)
(b) sin (A+B)=sinA cosB +cosA sinB eremuieng GeusL i panpuiled BHlmes.
(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 1312 (NP)

z—1 ) . ) . . .
ST T eremm Camlienl 2 emerLsdHlwgbd (—1,1, —1) eremm

Herefl euflCud ClFeravd Falqwigiorer Serddlen &iledlwien FoeTLM L&
SITEHOTS5.
S|V
Ergg : Ml —x0+x5-1=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.

“Bereul L gdlen Wglerer GCasanid e Latafluler @ealg6graneasafien
g Sigen QB L&flenr HersHD@F s eran Hlme s CoaIb, 6
Hereflwreng <ilyerefl&@n (3, 0) wHmibd (=3, 0) eremm LeTafls@né@wn
@eLCuuwrer grrkiseaier sgm(H e 9 %& QHSGWLTM 5 (HLOTETTE
oo : . x? y?

2ityeTaflulien Guini@eueny 7o + 7y =1 eran Bimes.

5 (%)

S|V
T QY ruperer all L SSleer Cumb Sjerey CEmeT@EhLrm euanruIliL(HiD
Qgcucussdler urliy 2r2 ere Hlmieys.

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 + {15 =1
4) (4j

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

[ SlmLiys / Turn over
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44.

(@)

14

QR Fojsament, SnTuledl(mbgl (am@EssTs CaGrradls (aagsb Cumg)
t Crrgdled ClFaib 2 Wrh x erans. Hen FwerUr@h x = 100t — ?tz
erafled
(i) gesmanuier (sm_&s SHasCeaisbd
(i) eTeysmenTt 2.5 2 WTGamg LW Curg g6 GBI
(i) TEUFHMET LD 2 FF 2 WITLD
(iv) eeysament sanrenil enlwbd Curg siger HansGousbd
< FwenHeans sreas.

S|V
16x2-9y2-32x - 18y +151=0 eratm SFuUreuameTwGHer enWILD,
Gelwmkiser LHML 2 Fflser YHweunammsd srams. CLQID 3 Fe6m
CUAETEITEIIL! GUENTE.

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.



45.

46.

15 1312 (NP)

@@ Ggreliler 1000 wrewmeurseten grrafl wHGL6mT 34 LHMD S
ell@&abd 16 Y @. wHuCuea Qudblamaol urFeieme o ummlrmLder
S 70% wremeurser (umibd wHUCuamTEailen eramasamens &rems.
P[0 < Z < 1.04] =0.35
S|V

y=sinx LDOMID Y=COSX eT&ID GUMETEUMT&HET x=0 WHMILD x=17 eTeID
Carhger <, dlweudmis@ Qe G 2 6rer DThisSSler LFlienLss Sres.
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+z> erenm &mmded x=cost; y=sint; z=t erafled srlel allfenwiLs

LwerU(hSE) (il—v: -05 Sras. G@ID x, y LOHMID z -67 HILILSHMET W -6

d
rgud d_v: - FUenLS samh ellenlenwt sfl LMTEs.

360605
Qeutiuflene 15°C 2 arem @@ Aampuier eeussiiulHearer Cgbiflen
Qaiiuflena 100°C ,@b. g 5 Bl misefle 60°C & GamHI
alhFmg. Cogibd 5 BBl sflsg Cabllear Qeuliu Hlanauleners sramms.

If w=x+2y+z? and x=cost; y=sint; z=t find C:i_‘:, by using chain rule. Also

d
tind d_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.

[ SlmLiys / Turn over
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47. (a) GoOESETET Db LIGTLSMETLID 6T(LHSIs.
360605
2
(b) (5D?>—8D—-4)y=5e5 + 2" + 3 erann unESOHPF F@UTL g6 Siey
2 5 A
5 _ X

2 3
y=Ae™ +Bed — —xe Ze't — = Grem 5.
4 12 7 4 ‘@@JGH

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

-2 -2 -2
—X
(GD2—-8D—4)y =5e5 + 2 + 3 is y = Ae™ +Be 5 —%er’ — Ze* —

-00o0-

| W



