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12MATHEMATICS
PREVIOUSYEARPUBLICQUESTIONS3-MARKS
S.NO. 3 MARK QUESTIONS YEAR
2 9 -1 T
C1.1 | IfmatrixA=[ ) 7],thenverifythat(AT) :(A*l) Mar-2020
N U =3 =Z =3
verifythat(AB) 1=B*1A*1withA={ | |\andB={ | ‘|
1.2 1 4 0 -1 Sep-2020
- \ ) \ ) Jul-2022
(8 -4
B . AN . _ Sep-2020
13 | IfA4] s 3 |,)ver|fythatA(adJA)—(ad MA=AL | | Vi 2021
0 1 2 1
1.4 Showthattherankofthematrix[0 2 4 3Jis3 Mar-2021
8 1 0 2
1 2 -1
1.5 Showthattherankof thematrix [3 -1 2]is3 Mar-2022
-2 3
1 -1 1
16 Solvethefollowingsystemoflinearequations,usingmairixinvcrsionmethod: Mar-2022
5x+ 2y=3,3x+2y="5.
1 .,-2 3
1.7 Findtherankofthematrix[2 4 —6] Jul-2022
5 1 -1
cosa 0 sina
1.8 IfF(a)=( 0 1 0),Showthat[F(a)] '=[F(—a)] Mar-2023
—sina 0 cosa
Solvethesystemoflinearequations2x +5y = —2,x +2y = —3usingmatrix inversion
1.9 Jun-2023
method.
Showthatthe points 1, = '+ iV’ and—'—iV aretheverticesofan equilateral
c21 _ 2 2 2 2 Mar-2021
triangleofsidelengthv'3
22 Whichoneofthepoints10—8i,11 + 6iisclosesttol+i Mar-2022
23 | Showthatthesquarerootsof6—8iare+(2v2—iv2) Jul_2022
24 Ifz=(2+3i)(1—1i), thenfindz-1. Mar-2023
25 Stateandprovetriangleinequality. Jun-2023
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a1 prlsreaI,dlscussthen.atureoftherootsoftheequatlon. Mar-2020
4x2+4px+p+2=0,intermsofp.

3.2 Obtain theconditionthattheroots ofx3+ px2+qx+ r=~0arein A.P. Sep-2020
Ifthesidesofacubicboxareincreasedby1,2,3unitsrespectivelytoformacuboid,

33 thenthevolumeisincreasedby52cubicunits.Showthatthevolumeofthecuboidis 60 cubic Mar-2021
units.

34 Solvetheequation 2x3—9x24 10x=3, iflis a root,findtheotherroots. Mar-2022

3.5 Provethattheroots oftheequationx*— 3x2— 4=0are+2,+i Jul-2022
Ifa +b +c= 0anda,b,carerationalnumbersthen,provethattherootsofthe equaticn(b + ¢

3.6 : Mar-2023
—a)x?+ (c+a—b)x+ (a+ b — c)=0 are rationalnumbers.

i i 9 5 — x4 — T2 — i

3.7 §how that the polynomial equation 9x° + 2x5> — x* — 7x2 4 2 = 0Ohasat ieast six 1un-2023
imaginary roots.

ca.1 | Forwhatvalueofx,theinequality g <cos~1(3x=1)<mhiuids? Mar-2023

4.2 FindthevaIueofsin—l(sinsncasn+0055nsinﬂ)F - Jun-2023

9 9 9 9

Aconcretebridgeisdesignedasaparabolicarch.Theroadoverbridgeis4Omlongand the

C5.1 maximum height of the archis 15m. Writc the equation of the parabolic arch. Mar-2020
Take(0,0)asthevertex.

5.2 AC|rcIeofa.rea97tsquare.unltshast\{vu ©fitsdiametersalongthelinesx+y=>5and Sep-2020
x—y=1.Findthe equationofthe circle.

5.3 Provethattheequationofthepaiabolawithfocus(4,0)anddirectrixx=—4is Mar-2021
y?=16x
Provethatthegeneralequationofthecirclewhosediameteristhelinesegmentjoining the

5.4 . . Mar-2022
points (—4,—2) and (—1,—1) is x2+ y2 + 5x + 3y + 6=0.

5.5 Findthecenterandradius ofthecirclex2+ y2+ 6x— 4y+4=0. Jul-2022

5.6 Findtheequationoftheparabolawithvertex(—1,—2)axisparalleltoy-axisand passing Mar-2023
through (3,6)
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ThemaximumandminimumdistancesoftheEarthfromthesunrespectivelyare
5.7 152x106kmand94.5x106km.TheSunisatonefocusoftheellipticalorbit.Findthe distance Mar-2023
from the Sun to the other focus.
Provethatthepointofintersectionofthetangentsattiandt.ontheparabola
5.8 2 fayi Jun-2023
y*=daxisl | atta(t+t)])
FindtheVectorandCartesianequationsofstraightlinepassingthroughthepoints
€6.1 | (—5,7,—4) and (13,-5,2).Find the point where the straight line crosses the xy- Mar-2020
plane.
Ifthe lines ~+ =% =" and % =% = “Jieon thesameplane,thenwirite
I my ni 1) mp nz
6.2 thenumberofwaystofindtheCartesianequationoftheaboveplaneandexplainin detail. Mar-2020
b
Provethatwithusualnotations ,a =—= _C byusingtheareaof thetriangle Sep-2020
6.3 sinA sinB sinC
property. Jun-2023
Aforcel3i+10j—3K actsonaparticlewhichisdisplacedfromthepointwith position vector
6.4 41 — 3j — 2Kto the point with position vector 61 + j — JF . Mar-2021
Showthattheworkdonebytheforceis69units.
6.5 Findthemagnitudeandthedirectioncosinesofthe torgueaboutthepoint(2,0,-1)ofa force 21 Mar-2022
. ar-
+ j — Kwhose line of action passes through ti.2 origin.
Aparticleactedonbyconstantforces81 4+ 2j-- 6K and6i +2j—2K isdisplacefrom the point
6.6 . . ) Jul-2022
(1,2,3) to the point (5,4,1). Find the tota! work done by the forces.
. . . x+3 y—1 . i
6.7 Findtheanglemadebythestraightline - = =—zwithcoordinateaxes. Mar-2023
C7.1 | Findthecriticalnumbers(cniyx value)ofthefunction f(x)=x*/3(x—4)? Mar-2020
7.2 | Find'theabsoluteexirema ofthefunction f(x)=x2—12x+ 100n [1,2] Sep-2020
+e — 22 — H - .
23 ShowthatthePo... inthecurve y = x2 —5x +4 atwhichthetangentisparallelto the line Mar-2021
3x+y=7,is(1,0)
. 2x—3 2
7.4 Evaluate:lim Mar-2022
x—00x2—5x+3
7.5 Showthatligagiogxiso. Jul-2022
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7.6 Findtwopositivenumberswhosesumisl2andtheirproductismaximum. June-2023
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. 0U aU U
IfU=log(x3+y3+2z3)thenfind  + +— — Mar-2020
@1 9 Y ) ox 9y 0z Jun-2023
8.2 Supposethatz=yex2,wherex=2ta nd y=1—tthenfinddz — Sep-2020
t
Aneggofaparticularbirdissphericalinshape.lftheradiustotheinsideofthesellis 4mm and
83 radius to the outside of the shell is 4.2mm, prove that the approximate Mar-2021
volumeof theshellis12.8mmma3.
Assume that the cross section of the artery of human is circular. A drug isgiven to a
8.4 patienttodilatehisarteries.Iftheradiusofanarteryisincreasedfrom2mmto2.1mm how Mar-2022
much is cross sectional area increased approximately.
8.5 Acircularplateexpandsuniformlyundertheinfluenceofheat.Ifitsradiusincreascs from Jul-2022
’ 10.5 cm to 10.75 cm, then find an approximate change in the area.
E
8.6 Usethelinearapproximationtofindanapproximatevalueof(123): Mar-2023
! ﬁ 1
9.1 —_ — Mar-2021
Showthat dx=
J e NI \
%secxt _ _
9.2 Showthatjl+ Box-tan@-, - T Mar-2022
0 D
1
9.3 | Provethat|xe*dx=1 Jul_2022
0
C10.1 | Solve:xcosydy=e*(xlogx+1)a.c Mar-2023
Findthepopulationofacityatanytimet,giventhatthe rateofincreaseofpopulation is
10.2 proportional to.the population at that instant and that in a period of 40 years the Jun-2023
populationincreased froin 3,800,000 to 4,00,000.
ArandomvariableXhasthetoilowingprobabilitymassfunction.
X 1] 2 | 3 4 5 6
Cl1.1 o Mar-2020
f) |k | 2 ek | sk | ek | 10k
Find P(2<X<6)
LetXbeacontinuousrandomvariableandf(x)isdefinedas
kx(1—x)10,0<x<1
11.2 X)= ’ Mar-2020
feI={ 0 ,otherwise
FindthevalueofK.
11.3 Twofaircoinsaretossedsimultaneously.Findtheprobabilitymassfunctionfornumber of Sep-2020
heads occurred.
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11.4 ThemeanandvarianceofabinomialvariateXarerespectively2and1.5. Find P(X Sep-2020
= 0)
C12.1 | Provethatp—>g=-p Vq Mar-2020
12.2 | Show that((—q) Ap)Aqgisacontradiction. Sep-2020
, _ (a+h), .
Definean operation*on Qasfollows:a*b= a,beQ. Examine theclosure
123 L 2 Mar-2021
andcommutativepropertiessatisfiedby*onQ.
(=7)
* ; *h— _ * hi P) ; *
12.4 Let*be definedon R bya*b=a+b+ab-7. Is * binary onR?Ifsofind3 _ Mar-2022
\5)
125 Verify(i)Closureproperty(ii)Commutativepropertyofthefollowirgoperaticnonthe given Jul-2022
) seta*b =a” Va,beN(exponentiation property)
12.6 | Showthatp—gandg—parenot equivalent. Mar-2023
Establishtheequivalencepropertyconnectingthebi-cenditionalwithconditional:
12.7 Jun-2023
p<0a=(p—9)A(d—Pp)
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