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[ Quorss wHUGLETEET : 90

e sere] : 2.30 wenfl GBI ]
[Maximum Marks : 90

Time Allowed : 2.30 Hours ]
TATUS D ®TEF

SiPleyenrssT : (1) Simandgl elanmss @ sllursl udeurdl o arensm
Qerr, HMME

sflurissé Qarerara)d. sEsiudeler Gapulmu
samaTauTeTALD 2 Langurss Asfleflésain.

2 Beob <@gy sEGUY @wwlaman L HCL TWSIMBHESWD.
<y Gamg HausnEh Lwalbhss Ceuant(HLd. LIL TaI&ET eueTEUSD G
Quendlé LweTUHSSLD.

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.

@S - 1/ PART -1

Gy : () lmeaTsg NMESHEHEHGL cllenL Wafl&Esa L. 20x1=20
() Osr@ssiul(erar WO denLsafled Waeld gnHUeL W
anLemws CobosHHSIE GNUE_HLer eflenlaearyn Cargg)
GT(PSALD.
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.

2

gQén -y uggpe speldlgls Qenyp Gurymulons 28 @en s5e0A 5L
Dpew Cumrea . u)l_nfualr@lb.
1

, 1
| 2) 28 ® o5 @ 1
The Percentage error in the 11t root of the number 28 is approximately

times the percentage error in 28.

M 1n

M 1n 2) 28 3) N 4 17

42— 2 =36 & Sx—2y+4k=0 eremp Gan() e AsTRGHTH erafler k Ge oLy :

9 2
a - 81 4 4 5

1 @ 3 ®) 3 @ 3
The line 5I—2y+4k=0 is a ta_ngent to 412—1,2:36, then k is :

9 4 2
1 = 81 2 4 3

QuFHESHmaL CQurmises Gewrdu gerdlear ULy eparsaien, o? Qer aiflas.
(QHE o eramug (1)1/3 - seli@uar apalb)
1 2 2 1 (3) 4 @4 3

In the multiplicative group of cube root of unity, the order of w2 is : [ is a complex cube
root of unity]

1 2 @ 1 @) 4 4 3

f(x) wogo gx) YHw sriysar Qurgiagea GeoLwHiiy el 5l ulle
uerupssLULLamea Gurd Siowwyb eaeafld, Qurs euigeu Qe iy
eilfluflen erps GEHLALL Hevouler @iz Qadrmesdular @enL wHiy eNHwirs
Lrmib ?

(1) fx)=0

(2) g'x=0

(3) glx) eremug e FwaflFsmiy

(4) flx) eremug) @@ FwaflFFmiy

If f(x) and g(x) are two functions as defined in Generalized law of me
law of mean is a particular case of Generalised law of mean for :
(1) f'(x=0

(2) g'(x)=0

(3) g(x) is an identity function

(4) f(x) is an identity function

an then Lagrange’s
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3 QUESTION BANK 365

=X =1y D e , . . . .
LGN STLI@EE 6 DDOHBTED —ix+Yy H@DULD STD UGS

1 2 i :
M pawmn sire WICYY (2) prenasmd Hred LGS

Q) WPse sne LGS @)

@remLmbd &réd LGS

“ —X—1 108 1 e
X =1y lies in the fipst quadrant, then —ix+y lies in the :

(1) third quadrant (2) fourth quadrant

(3) first quadrant (4) second quadrant

&@m@mmmmgm T8l Guembwmgh ?

(1) pv(~p) 2)  pa(~p) B) pvq 4 p~rq
Which of the following is a tautology ?
(1)  pv(~p) 2)  pA(~p) 3) pvq @ pr~rgq

X erenm sweumiiiy wrdluler ureupLg 4 Gogib sTref 2 erefler E(X?) e
oy :

1 6 2 8 3) 2 @ 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :

1) 6 @ 8 @) 2 @) 4
7 =si -tk eredim FLoeLIT(H GDILUG :

(1) yz-gemp

(2) =xz-gemD

(3) i LOHMILD Py Leteflsemer @anamd@n Chi&EGCaT(H

(4) xy- gemd |

7 = s? - t}: is the equation of :

(1) yz- plane

(2) xz - plane . .

(3) a straight line joining the points and k

(4) xy - plane

[ Hwliys / Turn over
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. , .
V=1 aamp euameteuansg Spssrapihd sppisetd el Quwiwrerg) ?

1)

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

(1)
)
@)
(4)

UDETEITES G cuanaTay MHOILI LieTe 2 etargl. CLogitd SiuLeTeflude
V' S ssng

UMETU &S qeTnEaE CaTar euemarey WLIHHILI LI6Tel&6T 2 aTerg)
UmeTeLTE® cueneTa mPIL LeTefl HepLwrg)

SUMETEUEM &S g(h euaenay oLt LeTef 2 ararg). Gogyd iLeTafludied
y'=0 yEw

W=

?

The curve has a point of inflection in which 3’ does not exist
The curve has more than one point of inflection
The curve has no point of inflection

The curve has a point of inflection in which '’ =0

2y=1+42i, z;=1-3i wPWD z3=2+4i eTafled, 22,23 22,2,2; LHMID —72,2,2,
CTEITLIGH 63(Th <24, T&HeN SATSE D

@)
(2)
(3)
4)

@m souss WECaTasHen wenarliLerafsa
eCr Gar_enweuar
OsruGasran p&Caransslen (penarlieraflser

FoUss WP&CaTamgdlen penarliLjerefser

If zy=1+2i, z,=1-3i and z;=2+4i then, the points on the Argand diagram
representing z,2,23, 2212523, —7212,25 are :

(1)
()
€))
(4)

Vertices of an isosceles triangle

Collinear
Vertices of a right angled triangle

Vertices of an equilateral triangle
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11. swugssrer CpAws swerurBHsaflen Qar@ude p(A) erenugl W aaflen
canafsmaau oL @@pauray erafld QHTEGUUTTS -

(1) QauefuueLwpp Sraiser bl GG AUIHGEEGD

() Steyser QuDP(HESTS)

() QauefluueLg Siey WLHGW QUDPHSEGLL

@) QeauefuiuenL g Sie] HOID e &eamEWDD QeuaiLeLwhp STeyseT

Qud i & @
In the homogeneous system p(A) is less than the number
has :

of unknowns, then the system

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

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

12. y=cx—c eanugeman turgd Sireurals Gudo UmEE0S5p FweUTH !

(1) y'=c 2 @) +xy' +y=0

@) )-xy +y=0 (4)
y=cx—c? is the general solution of the differential equation :
2 ¢)+xy +y=0

yll=0

1) y=c
3) )?>-xy +y=0 4) y'=0

13. y’+(y”)2=x(x+y”)2 Granp GumEEA&E(PE FLOETLINL g6 auflens LHMID Uiy

wenGw :
1 1,2 2 11 @) 22 @) 2,1
The order and degree of the differential equation y' +(y'')2=x(x+y"')? are :
1 1,2 2 L1 B 22 @ 21
A [ Hriys / Tum over
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14. tany — ooty

L L ; Uy
1 + tan dv @e ol

0 X coty

m/
The value of f tanx — cotx dy is:
o 1+ tanx cotx

o5 @ = o 3 @ o

13 80 umievren Hreusller P(X=2) =P(X=3) erafléd, LiskrLiaTen@U A e L :
1) 3 2 o 3 6 (4) 2
In a Poisson distribution if p

(X=2)=P(X=3) then, the value of its parameter \ is :
I 3

2 o 3) 6 4 2

16. x24+y2-4, I=-=2 wHpmbD x=2 Qandne Qe Gu Jgou®w urd9ener
- Fa Qurysg & FPOOLULEGDL Curg &en_&@ i SLLQumrmefen
euUeneTLIFLILy :

(1) 64m (2 327 (3) 8w
The surface area of the solid
and x =2 about x-axis is :

(1) 64 (2) 327w 3) 8

(4) 16w
of revolution of the region bounded by x2+12=4, x=_2

@) 16w

7. a+b+c=0,la-3

Qe L’ L Caremrid

—>‘ —>| N T
bl=4 lcl=5 aafle, a2 “&EGWL b -FEb

5w

™ ™ 2
M 3 2 3 ® 4
e SR S —)l —)I —)’ - -
Ifa+b+c=0,lal=3|bl=4 c=5then,theanglebetweenaandbis:
5 m m 2m

|
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y?=12x eranp UreueeTLGH e :
p &6l b m et e e . . )
ASTRCETH a6 sh&@w Yererfl < 6MLDU|LD (g%?(feumaﬂamﬂm auenTwLILBL

(1) y+3=0 (2) y-3=0 @) x-3=0 (4) x+3=0

The tangents at the end of any focal chord to the parabola

line : ¥2=12x intersect on the

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

A erap Sesuiled siemflden cuflens 3, Hansuded k 0 erafled A~1 eranig

1 1
M 31 @ u ® 2! @ 3!

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

1
@ 3! @ u ® ! W !

em Gsreisfen san IeTe LHMD HBTEHD FHUED LO I )16 & b & 6T
cramenTeTeiley FoE @HEGL Gurg Garergdan cuenarUriy :

i 1
(1) 4w ) %— @) 1 @ o

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

(1) 4m @ @ 1 @ 5

[ Q@UHE / Turn ov
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L@ - 11 / PART - 11
G&BUY : ()  gCsgbd g NamHHEHEE o9enL_Wef&H&Ee L. FXZSIS
(i)  efNemm eraimn 30 -&(s HEVIIQULING oSenLwieN&&EeLD.
Note : ()  Answer any seven questions.
(i)  Question number 30 is compulsory.
T 6507 LI & (D & T &0 G”Ebrﬂ‘“é:

21. @eaQeunm s pramwkiseien eramemiEmsmLl & .
® b PopsdéE THpeiTD

swETUTL B GsrErdamar G Gsr@SsLLLHEET
ThSIS.
@@ e@uuld T 1 whmw T 2 wHomw IS {5 TGO L T 61T

D@ ATEsD 30 FremuksHT 2 dTeTar.”
write the suitable system of equations for

o dreman. epumis 100

To find the number of coins, in each category,

the given situation : |
“ A bag contains 3 types of coins namely ¥ 1, Z 2 and T 5. There are 30 comns amounting

to T 100 in total.”

_> % % . . . -
22. 3?+27+97: wHm i +mj +3k ereruer pan&QsTaTn @) 6 e

2
QeusLiraeT erafled m = 7 eren Blmieys.

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

23 (l + i)n= 1 erafléd n -@en 5FAM Nevs Wpp eresr wHIDUS STTS.
BRSEE

1+

n
Find the least positive integer n such that (1—:) =1.

A | m.
QBBlog
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25.

26.

27.
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SpssaL HapsaE gHn uerULSmg Uy

“@@m eure elawlen (Comet) G GRwenend (Sun) &m
ureueeTwlILTegWld Qsodpg LHDID Elwe ureuaengHer @GewsHe
S@wdng. cure edemBer @fwafled®ps 80 Bevedwer &.18. Agreaaie
SAowHH QHSGW Curg 6urw arSenanud, @fluemaeruyb @) v amTé &L
Can®, urenguilen iFaL e % eramp CaramgHenan erHLUGSSID.”

Draw the diagram for the given situation :
which is at the focus of a

“A comet is moving in a parabolic orbit around the sun
the line segment from the

parabola. When the comet is 80 million kms from the sun,

v
sun to the comet makes an angle of 3

radians with the axis of the orbit.”
fix) =sinx -& LINHOQ CTENHEETSE ST EHTS.

Find the critical numbers of flx) =sinx.

fix)=x>+1 erendlp cueneTeueruUfen SIS LOHMHID Bligliy <&lweipe
SIS
Write the domain and extent of the function f(x) =x3+1.

%o B .
ﬁym&;: '[1+\/cotx_ 1 + Jtanx
6

7% 7%
%o % 4

prove that | = | T
6

6 T6

&S wopn &S rasaflen S, alPSSLOTE sl Lalen Sip L6l

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

[ Hmliys / Tum over
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3 -3x x>0
29. .. . o ) - T = € !
O swaumiliy wrf x-ar Hspssey SLisHs eriy f(x) { 0, x<0
erafled Lpeued smiy F(3)=1-e~% eran Himioys.

Prove that F(3)=1-e~9 if the probability density function f(x) is defined as

fx) = {3"—3“" i

0, x<o0

30. flx)=lx—2[+|x~5| eranrp srirysE [1, 6] crarm Qe Qauafuder GrmeSien
Cashmsenss sf Lmiés.
Verify Rolle’s theorem for the function f(x) =|x— 2|+ |x—5| in [1, 6].

@S - I / PART - III
GOLY: () aCsmb g amssesss ol eféssa,. 7x3=21
(i) elenm eramr 40 -8 SewrgLILING edenLwWefl&sa]lb.
Note : (i) Answer any seven questions.

(i) Question number 40 is compulsory.

31. A Log'pgub B g dlu gCsaiw @@ eaparprd euflensuedrar Qurmssorer w
Siafisamars Qaran® p(A)+p(B) # p(A+B) eTemLgaan Hpi9és. A

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

-5 - - - o - . . : .« 3 . .
32. 4i — j+3k,—2i+ j -2k T CleusL T @hé@ Qsm@ssTagD 6T
SleTa| 6 2L wgoran CeusL T&mears Freams.

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

- o - ' - - -
4i — j +3kand —2i + j —2k.
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33. neEe@UG @ Wemns PP TR ereaflch
’1j sind '~‘l}‘050 n -

(1 + sin® +icosp) 08D (5 - 0) —isinn(lzr— . 9)
ere Hlap9és.

If n is a positive integer, prove that

(l + sin® — icos()]“ - e
1+ sin® + icosd —COS“(E—O)—tsmn(E—-O)

4. @O dsdaus S uraimarusSHine cuepuiu’ L ASTEGCET g dr Qzrdyeraf
QgTeneFHo\gT[H Car@aEnse Qe tiul L urssHee @ swwrasl 9NSEWD
T ST (NS,

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

iy . . .
35. flx)=tan" !(sinx +cosx), x > 0 eremp &ML (0. Z) eremrm @en_Geuafiufied HLLoms
FgmID FMTL eTand STemN&Es.

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

o)

eraufl e, & +yg- = —f aTeans sTLHS.

1
36. X, Y) = 77—
f(x, y) m n
of

1
If f(x, y) = ——— then, prove that x_— +¥
fxy 2

ox
37. <y ‘T, GSHWrD I emLw o menerullen ST DeTENG Qgrensli

Y 5.
]

wepuie HTaRTs. - |
Derive the formula for the volume of a cylinder with radius ‘¥ and height ‘i by using

integration.

A [ §®mLliys / Tun over
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’ 8. (PrAQ - (pvq) eranug @(H Qwienin erand &r_(Hs.
Show that (p A Q) = (pvq) isa tautology.

39. @@ useL 120 ep 2 (HLLuu@®dng. usaLulen Gue 1 2OV ‘5
Ao uug QaundQuens QararerLuBSHpg. HaL&GW @ eu b Hlul &t
cranarilsensuien syrsf wpmib LFeUMUIG D& &HTeuTs.

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. yxidx+e~*dy=0 e UMmEEC0 & (P& FLOGTUITL Ig 651 Siray
(.1'3—3x2+6x—6) e*+log y=c erar Hlmieys.
Show that the solution of the differential equation yx3dx+e~*dy=0 is

(x*~3x2+6x— 6) e*+log y=c.

u@dl - IV / PART - IV

GO . Simensg alamsse@né@n ol welssaywb. 7x5=35
Note : Answer all the questions.

41. (a) p -Qan TLLHAUGDEG x+y+32=0; dx+3y+pz=0; 2x+y+2z=0 erenm
FoULIRgFTe CsTELdne
(i) Qevefliuen g Sirey wI_Hib
(i) eeami&@ CupulL Sieyser a‘;'iem_é;@Lb,'Grmés SIS
{6060 )
(b)  sin (A+B)=sinA cosB+cosA sinB eTanLiens QeudL it peopuier Hmeys.

(a) For what values of u the system of homogeneous equations x+y+3z= 0;
4x+3y+nz=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

https://www.qgb365.in/materials/
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42,

43.

(a)

(b)

(b)

(a)

(b)

(a)

13

1312 (NP)
J’_2=_I/-2_z—]
2 3 —2 T Gam_gn_ 2 ememLSdlwug b (- 1,1, —1) erevm
yerefl UPICWE Qadreng
Salg L) + fe 2
HWGIomer gerd e ST W6 FLoesTLIM. anL_&

N S|6V60
Si&s © xM_x645_1_ °
Find the i i

cartesian equation of the plane containing the line
Y-2_y-2 -1

> e = and passing through the point (-1, 1, =1).

OR
Solve : x11—x6 415 1

“BeTeul L gdlen Baidrer gGsend @@ yerefller @el50sranaeysefien
FHFD gen QpL L Fan bersdh@s sow” erar Hmeys. Ggb, &
yareflwreng eitiyerels@n (3, 0) HmID (=3, 0) erenm YeraflsEnsEw
Qe Cuurer girhisaiien am@so 9 A& QHEGSWLIM [HS (LD TGTTE)
2 2

Siuyereflufen @uikigeueniy 38(—1 + ~Z—5 =1 crew Himieys.

) (%)

S|6V60g)
T g reperer aul L Sleem QUL Deme) QEmeTEnLrn uarulU@D
Qeeueussdler Lyl 2r? erar Flmieys.

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
) X vy
that the sum of its distances from (3, 0) and (—3, 0) is 9, is —'( 81 + 45\ 1.
| 3 (%)

OR
Prove that the area of the largest rectangle that can be inscribed in a circle of

radius ‘r’ is 2r2.

[ H®Liys / Turn over
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4. () e®mIoysmen, SoTuilel g Qeriu@seTe CoaCpréds Qeausgib Gung

t Cprsfier Qedgiid o wph x orans. @igen swerur® x = 100t — ?tz
erafle :

) gysoamier Asriss HensCousid

)  Teasmenr o is 2 wrseng L Curg siger CorwD
(i)  ereysenewr DD 2 F&F o LpLb

) Fesman samrow seLwb Gurg iger HansGousid
Eueuperns sreirs.

{606V

T My

(b) 16x2-9y2—32x—18y+151=0 eTem SFureiemerug s en Go)muitb
Gelwmger LHMID o FHser Qfuupenns srars. Cuoaib g6
QUENETELMTENILI GG | 4

(@) A missile fired from ground level rises ¥ metres vertically upwards in t second
s

and x = 100t — %tz. Find :

(i) the initial velocity of the missile

(i) the time when the height of the missile is a maximum

(i) 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 1652 — N2 -3
and draw the diagram. 2x-18y+151 =

https://www.qgb365.in/materials/
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@) em Gareled 1000 wreRTeuiaaien symaf wHLGQueT 34 wHMD HL
aﬂ.w&&w 16 ,@w. WwHUQ L Queeaelr ureuame QUi M) (LY e
wHHW 70% wresreuiseT Qumid wHUQUeTseflen erivenasmeTs &TeRTs.
P[0 < Z < 1.04] =0.35

DIV

(b) y=sinx LOYID y=cosx CTEMND CUMGTEUMFEHET x =0 OO x =17 eTED
Gersdr g wuapnss QeLCu o drer hssHdar LFLI@US ST6Ts.

(@) 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] =035
OR

(b) Compute the area between the curve y=sinx and y= cosx and the lines x=0 and
X=m.

@) w=x+2y+2z2 eremp Fminde x=cost y=sint; z=t erafled sRAl allFenwiLs
vweLBSS) ‘;—‘:’ —gpé smaias. G x, y LHMID z -&r LI EMET W -6

Grudl’ Elc% -air dllieus sam(h eflepLeow &fl LMTé&s.
360603
(b) Qauliuflee 15°C 2. 6TaT 6 Sipudéd eeaussiiul BHerer GCgHler
Qautiuflee 100°C % GWL. <ig 5 Hlllnisafld 60°C & GODHI
A HEg. Cogib 5 AL sP5s5 Cablar el Blevaufleens sramns.

(@) If w=x+2y+z* and x=cost; y=sint; z=t find % by using chain rule. Also

find %‘Y- by substitution of x, y and z in w and hence verify the result.
t

OR

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

of 5 minutes.

[ HLys / Turn over
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47. (a)
(b)
(a)

(b)

16

Gonisafien Qb LMTLS®ETLD 6T(DEIS.
3|66V
-2

X
(SD?-8D-4)y=5e 5 + 2" + 3 eremp UMGFQG(F FeLITL g6 Siay

X —X
+Be 5 —Exe5 —%ex—%am@gms.

State all the five properties of groups.

OR
Prove that the solution of the differential equation :

-2 -2 -2
(5D2-8D—4)y=5e5 + 2" +3is y= AeX +Be 5 15 o2 3

-00o0-
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