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Time Allowed : 2.30 Hours | [Maximum Marks : 90
Sdlejemraet : (1) Smarsg damssEphd sflurst udeurdl o drergT eramUgmens
sflurisgs Camerera|b. sF&HLLS el GamulmLlder, amms
sasrentiiiurerilb o | arnquwirgsd Csfelssea .
2 Beowd g s®BUY owulmer LLEGCL T USDHELWD,
SlgCamgheusn@G LwerUhss Couamr(hd. LILBISGET euamFelsn
Quendlé LweTLHSSeLD.

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@3l - I / PART -1
@Oy : () Slewesisg elenasEhsH@G 6denL waflssa] L. 20x1=20
i) Osrhssuul(herer wrHm elevLseled WHeYD oFHLemL I
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 Qe 11 -yb Ugepe FFNHFSL Genp GCerrmwwrs 28 @Qer #5685

enpenwis Guimed LOLBISTGLD.

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 @ () o @ 1

2. ?—1P=36 &@ 5x—2y+4k=0 eran Cam® e(m QsTHCSHTH eraxfled k @evr i :

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

9 81 4 2
O — @ 15 ® 3 @4 3

3.  Gumssemels QuTmss Geowrdlw eerler (Lt eponigafld, w? @er cuflang.
(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 () 4 4 3

4. f(x) womb gr) PSHw sriyser Curgeigel @eL iy eddudea
auaruUMGSILLL el CUmd e erefle, Glumg eulgeu @enL Sl
adlHluldler erbg @MU L Blenauded =g Qevsymepfludler @en L eSlHwirs
LrmID ?

1 f'x)=0

(2 g'(x=0

(3) g(x) eTemLIE 6(h FLOGIFFTITLY

(4)  flx) ererugl 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) fx)=0
2) g'(x)=0

()
(3) g(x) is an identity function
(4) f(x) is an identity function

4
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5. —x—iy PP STOUGHUAD BT —ix+y MWD &HTed LGS
(1) eperOID HTed LGS (2) BTENETD HMed LGS
(B) s sTed LG (4) Q@rewLmD sTed LG
If —x—iy lies in the first quadrant, then —ix +y lies in the :
(1) third quadrant (2) fourth quadrant
(3) first quadrant (4) second quadrant

6. LereumeuareudmieT 6rg Glwienwm@Gn ?

1) pv(~p) (2)  pA(~p) B) pvq 4 pnrq
Which of the following is a tautology ?
1) pv(~p) (2)  pA(~p) B) pvq 4 pnrq

7. Xeramp sweumiiy wrduilesr ureubLig 4 Guoaibd grmafl 2 erafler E(X2) @err

Wl
1) 6 2) 8 ®) 2 (4) 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :
1) 6 (2) 8 ®) 2 (4) 4
- - -
8. r =si —tk erem FwerLUr(H GOILILG :
(1)  yz-gemb
(2)  xz-gemb
%
(3) H HmId k Yerefsener @eananrs@n Crir&Csm(h
(4) xy - HeTb
- - -
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
A [ SlLiys / Turn over
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1
9. y=13 aTamy cuemETELENTEHE SPESTEmID sFmbmisefld ergl Gowliwmeang ?

(1) euemeTeUENTEE (T euanera] omHmIL LieaTefl 2 arerg). Cogyd <jliLeTertiudled
Y Sl sarg)

(2) cumeTeUETE®S, eemid@ Cerer euemerey IHMILI LeTaflger o drerg)
(3) cumeTEUEITEE, eueeTey LTHMILI LeTafl HlenLwimg)
(4) euemeTEUENTEE (T euanera] omHmILI LieaTefl 2 arerg). Cogyd <jliLeTertiudled

y'=0 <YGWw

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

10.  z;=1+2i, z,=1-3i LOMID z;=2+4i erafled, z;2yz4, 221252, LOMID — 7212524
CTETLIGT 6(Th <A, THET SETSHIHIE :
1) Qm swuss WpsGCareamsHean (penarliLjeraflser
(2) &Cr CsrLenwaeier
() QomGsrewr Wa&Caramslean (penarliLjaTetlser
(4) swuss W&Caragdlen (panerliLjeTeflser

If z,=1+2i, z,=1-3i and z;=2+4i then, the points on the Argand diagram
representing z,z,zs, 221223, —7Z1Z5Z3 are :

1) Vertices of an isosceles triangle

2) Collinear

(
(
(
(4

)
3) Vertices of a right angled triangle
)

Vertices of an equilateral triangle

https://byjus.com
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11. swuggsrer Crflws gwarur@hseafler gr@likbe p(A) eremug WTMHl&er er
TreamSamasaml il Gammeurang) ereatle Cgm@LiLmeg) :

(1) QeuefliuenLwpn Sreyser LLHCL GUHO(HSESLD
(2) Sieyser QuUOM(HSSTS
(@) QeuefliuenL g Sirey WL HGWL QuOHP(HEESLD

(4) QeauefliuenL g Srey wOHMD eraeniisamswunn QeuafllieLwphn Sieyser

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

)

(2) no solution
) only trivial solution
)

trivial solution and infinitely many non-trivial solutions

12. y=cx—c? eranugeans Qurgs Sreursts CGupHy cuenss6lsy Fwerum®
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 2 @)+xy' +y=0
3 ¥)-xy +y=0 4 y'=0

13. ¥y +(y'")?=x(x+y"")? erain euma&0&HPF FwearuT iqen cuflend wOHMID Lig
wperpGur :

(1 1,2 2 1,1 B 22 4 21
The order and degree of the differential equation y' + (y'')>=x(x+1y'')? are :
(1 1,2 2 1,1 @ 22 “4) 21
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2
tanx — cotx . .
14. d 60T LDGILIL] :
OI 1+ tanx cotx * @ 'Qa H
1) = 2 3) = 4 0
M 5 @2 m @ 3 (4)

iy

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

1+ tanx cotx

n 5 @ = G) 5 () o

15. e umlevrer LUFeusdled P(X=2)=P(X=3) erafled, uamriemenet N @ar WSl :

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
x-oFms QurMsHEF spHouumb Curg daLsgwb Hudurmeden
QUeneTUITLIL] :

(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 —>‘ e‘ —>‘ . - S > o
17. a+b+c=0,lal=31|bl=4 |c/l=5 oeraleb, a -G b -G

@er_ it L Garewrbd :

n = n X S y

o 3 @ 3 e = @ 3
s —>‘ —>‘ —>‘ - -

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

o ® 3 G 7 @ 3

https:fbyjus.com
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18. y?=12x et UFeuemaTwgder Galpranfler @mbliLjearafsafies euanrwiLBIbD
QzTHCsTHs6T shaE@n LeTeatl janwub Car( :

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 B) x-3=0 (4) x+3=0

19. A eramm Fensulled ewiluflen auflens 3, Slangudladl k = 0 erevfled A~ remmug,

1 1
M 31 @ u @ 2! @ =t

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

1 o1 @ w @ 2! @

20. e Casrargdler sar ate| LOHMID YIGHO FHUGD WTHEIHH &6
eramemreradled Foore: Q&G Curg CamardSlen euenarurLiL :

1) 4w @ = G 1 @ -

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

(1) 4w @ = G 1 @4 5

[ SlLiys / Turn over

https:fbyjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

O FACER:
1312 (NP) 8
U@ - 11 / PART - 11
@Oy : () eaCaebd e NamssEnsE elenweflssab. 7x2=14
(i) efewrm erewr 30 -&(G SevorigLiLng allenLweflEsa.
Note : (i) Answer any seven questions.
t

ii) Question number 30 is compulsory.

21. @aCleur@m euans Bravrwumisafler eramean&amsamw sramugnarear Crflug
gwearur(hg Gsr@libGeaear ECp Car@ssliul(Hearer HapssléseE ehmeurm
GT(LDGIG.

“@m euuiée I 1 wHmid T 2 wHmId T 5 BTERTWIBIGET 2 6TeTen. LMW 100
HUGDHE Qrgsd 30 HTERTLIBISET 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 eremUer eTMECSTETN O 6N 6wt

s P~
OeusL &6 eravfley m = 7 eram Hlmies.

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

2
m= —,
3

23. G * l:)nz 1 erafled n -@eir &AM Wens (PP eTerT W LILS HTERTsS.
— 1

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

https://byjus.com
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EpsaaTL HlapFHEE D UMIULSMNS UMTSE.

“m eured elawrlSer (Comet) yerg @GfHlweerd (Sun) &H
ureuaerwliLrTenguiled Cgadlng womibd GRlwer LreuemeTwgdlen @&Gelwsse
Sewdpgl. aured ellarrler @fwefledmbg 80 Waedlwer &.15. Qgraneaied
by QMmsGD Curg aurd elarlaend, @fluamenyb G e e dan

Car(H, urengudlen &L e g ererm Caramgdlenar ermU(HSSHID.”

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 CTETHEMETS HTEHTS.

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

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

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

fpeys: [———= [
%1 + Jcotx %1 + tanx

Iy y
/3 dx /3 dx

Prove that 17_|.61+ M=V£1+ Jtanx

L&Slwwopn Nfsipm eramseaiien sanTd, eupsELTar dnl Ladlem S eno|
<ADMG| eTer Hlmeys.

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

29. @ Fweurlly wrdl x-er H&psH6e| ALTSIHE FTiy f(x)={ 0 .
, x<
erafled LiFeued gy F3)=1—e~? eram Hlmias.

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

L@3l - III / PART - III

@MUy : () eaCsenb e elamss@Ensa@ alanwafldsea,b. 7x3=21
(i) elerm ereur 40 -5 SevwriqLiLIng allenL weflEsab.

Note : (i) Answer any seven questions.
it

ii) Question number 40 is compulsory.

31. A ombd B dlwu gCsabd @@ epearmrd euflengujerer O LTSS L0 Ter
Sjanflsenerd Clsmant(h p(A)+p(B) # p(A+B) erarLgemer bHlemLiss.

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

N

- - N . o . . . :
32. 4i — j 43k, —2i + j —2k oTeD QeusLT&EH&EG CFBEGSSTFID 6Tewt
Sera] 6 2 L WGITET GloUsL THEENETS HTEHTs.

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

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

https://byjus.com
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33. neraTLgl (H Wlend (P(Lp eTewT erevfled :

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+ sinf —icos® \" Tr - T
- - =cosn|——0|—1sinn|—— 8
1+ sin® + icos6 2 2

34. e Geauaus HureuemetsSHngE cuerwliul L CsrhGariiger CgrHLerefl
Qgreras6sTh 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.

35. f(x)=tan " I(sinx +cosx), x > 0 ereoim &ML (01 %) eram @enLGeuafluded S L Lors

JMID FTTY 6Tend STenrliss.

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

o3)

1 . . .
36. f(x,y) = —=—= cratile, xai +ya—f =—f oTans ST_(Ha.
2+ 2 ox 7y
If f(x,y)= then, prove that xa—f + ya—f =—f.
X%+ v dx dy

37. <rb ‘v, GSFHWrD ‘h’ 2w o (eamerulear sar eTenet Ggrenguil (b
perpuiled Hrers.
Derive the formula for the volume of a cylinder with radius ‘1" and height ‘h” by using
integration.

[ SlLiys / Turn over
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38. (pArq) —(pVvQ) eremgl ¢ GCwiend eTard ST(hs.
Show that (p A q) — (p v q) is a tautology.

39. @@ uselL 120 e 2 BLLUUBSDg. usaLulear Cod 1 g 5
HeoLling GQeaupMbwers Gsasrarerliu(Bdmg. ol s@b 6leummuder
crewremfldanaulfen Frrafl OHMID LFeUDHLIG LIS STeTs.

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 &M &S50 & (& FLOGTLIMLIg 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

(x> —3x%+6x—6) e*+log y=c.

U@&3| - IV / PART - IV

GSNILIL : Siemesisg HNaTésEndsEn el waflésa]w. 7x5=35

Note : Answer all the questions.

41. (a) p -@ar erOWLHUINNDE@E x+y+32=0; 4x+3y+pz=0; 2x+y+2z=0 erarm
soliLgsgren Csr@Lans,
() QeuefliiuenL g ey L (HID
(i) eem&EE CoHul L STa|sdr HaLd@ED, Tand Sres.
360605
(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
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-2 -2 -1
42. (a) = T J 3 " Z_2 eremm Camlienl 2 emerLsdHlwgbd (—1,1, —1) eremm

Herefl eupCwF QlFeravd Fnlqigiomen Serddlenm &ile Sl FLOETLUTL L&
STE0TS.
S|V
(b) &iss : aM—x0+x°-1=0
(a) 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 : xM1—x0+x5—1=0.

43. (a) “‘BereulLgdlen Wgerer rCoanid e Yetaflufen @els0sreanava|safler
g Sigen QB Lflenr HersHn@F s eran Hlme|s. CoaIb, 6m
Yererflwmeng <jliyeTefl&@n (3, 0) womib (=3, 0) erenm LeTerla@hd@LD
@eLCuuwrer grrkiseier sgm(H e 9 %& QHSGWLTM B (HLOTETTE

o . . x2 y?
2ityeTafluien Guiki@eleny 7o + 7y =1 eran Bimes.
5 ()
S|V
(b) v ruperer eul L gdleper Gl Sjerey GlETETERTM el FwliL(BID
Qgcucussdler LFliy 212 erew Hlmieys.

(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
xZ y2
that the sum of its distances from (3, 0) and (=3, 0) is 9, is 731 + By 1.
) (%)
OR

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

A [ SlLiys / Turn over
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44. (a) @ goysamar, saruiladlmbg e EGSsTeE CoChTsds Fassib Curg
t Crrgdled GlFwaib 2 WrD x erans. Fen Fwerumrh x = 100t — %tz
erasfled :
(i) gesmanuier (sm_&s FHasCaisbd
(i) eTeysment 2.5 2 WTGamg LW Curg g6 GBI
(ili) TEUFMET L LD 2 FF 2 WITLD
(iv) eeysament sanrenil enl b Curg iger HansGousbd
< FweuHeanns Sras.
S|V
(b) 16x2-9y2-32x—-18y+151=0 eratm SFUreuameTwFHer enWILD,
Gelwmbiser wHML 2 Fflser YHweunmamnsd srams. G 3 Fe6m
CUAETEIHTEIIL! GUEDTE.

(@) 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

(b)  Find the centre, foci and vertices of the hyperbola 16x%—9y?—32x—18y+151=0
and draw the diagram.

https:fbyjus.com
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45. (a) e Ggreliler 1000 wrewmeuisaten Frrafl wHOGCILET 34 LHMD S
&b 16 Y @W. wHuGua Qudblamaol ureiame o umHmlrmLider
wEHW 70% wrewreliser lumib wHICLGTSETE cTeenaSMmeTs STeuTs.
P[0 < Z < 1.04] =035

S|V
(b) y=sinx LHMID Y=cosx T&rm EUMETEUMI&HET ¥=0 LOHMID ¥=T 6Trerm
Carhger <, dlweupmis@ Qe Gl 2 6Ter ThsSSer LFlienLs Srems.
(a) 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

b Compute the area between the curve y=sinx and vy = cosx and the lines x=0 and
p Y y
X=m.

46. (a) w=x+2y+z? eranp &FMY6 x=cost; y=sint; z=t erafle FmHedl aldenuwirs

LLGTL(HES CL_V: a0 &maiTs. GL@ID x, ¥ HHID 2 61 LALILE®ET W -

d
Grdludl (b d_vtv - UL sam(h ellenLenwt sfl LMTEs.

S|60605)
(b) Qeuliuflene 15°C 2 drem @ Aammuiler emeussiiulHerer CgHiflen
Qaiiuflene 100°C ,@w. g 5 Bl misefle 60°C & GamHI
alhEmgl. Cogib 5 BBl sflsg Cabfler CQeuliu Hlaauleners sreamms.

a) If w=x4+2y+2z2 and x=cost; y=sint; z=t find d_w by using chain rule. Also
Y y 1t y g

dw

find at

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

OR

(b) 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) GOEISETET BB LIGTLSMETLID 6T(LHSIs.
S|6060F)
—2,
(b) (5D?>—8D—4)y=5e5 + 2" + 3 erann cunsSOHPF FGUITL g6 Siey
2 5 X% o
5 _ X

y = Ae® + Be 5 -5 e —%amﬁ@jm&.

(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 =5e 5 + 2" + 3 is y:Ae2x+Be5 —%er’ — Ze —2.

-00o0-
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