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k 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@$ - 1/ PART -1
S|MESZ A aTESEHEGD ofenL_wefl&Ee .
Qasr@asiulHerer LTHOl AaoLsalld Wsab Grrj)l_iem_lu
odlenL_emwd Gg,ﬁj;@g,@g_’r@é; GO HLen eflanLuflenemmuid Cergg)
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All questions are compulsory.

20x1=20

riate answer from the given four alternatives and

write the option code and the corresponding answer.
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1.0 ul, y)=eF L .

1) yu 2 ety (3) 2xu @) %u
d

If u(x, ) =e+¥%, then a—l;' is equal to :

1) yu @) ey (3) 2xu (4) x%u
2.  aflasdlen SmLaLu GUDTS SETid

L Q 2 R @ z 4 N

Subtraction is not a binary operation in : '

1) Q (@ R @ z 4) N

iy
3. Isin‘*x dx -@er gl :
0

111 3 3 3
Ol ® I @ 5 @ T
The value of jsin4x dx is:
0
5T | 3m 3w 3

4. n UIgU|ETaT ¢(H ucbgugﬂqés@asnemmé FETUTE QUHDIETET (PEEISET :
1) &flwurs n PLPEVMBIEET (2) n GQauciGeun epeBISET
@) n QuwGluer PLPEBISET 4) n soUGLeT PLOGTEISGET

A polynomial equiation of degree n always has :
(2) n distinct roots

(1) exactly n roots
(3) n real roots (4) n imaginary roots

o(A)=p([A|B]) erafled, AX=B srémp Gpfug swerur@aelar QsTEIUTES :
(1) PEESHOUDDS

2) @musmal@L-Ls LDMHMILD
(3) @@réja;emmmml_mgj

(4) @(phEmLe LS LHml
If p(A) =p([A | B]), then the system

(1) inconsistent
(2) consistent and has a uni

(3) consistent
(4) consistent and has infinitely many solutions

oCr @@ Sie) QUAHGSED

b eramemdn Ereysem QUDDIGEEGLD
AX =B of linear equations is :

que solution
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x2=8y—1 eTenm UFeUmETILGHE (LPENET :

(1)

8

- @ (30 o () w0

The vertex of the parabola x2=8y—1 is :

- o (5] oG e O

(1)
. =1 e ¥ 211-. 6'6ﬂ N -1 -1 . . . .
sin”' x+sin”y = == erafled cos™Ix+cos ™y eramLiHen &l
2w T m
® = @ 3 ® 3 @ 7
. =1 . =1 2w - —1,,:
If sin”" x+sin 'y = —=; then cos Ly +cos ™1y is equal to :
2w ™ T
W = @) adg ® 3 @ 3
1
Z(1“+1n—1) -6t WL
i=1 E '
1) o @) 1+i @) i @ 1 -
' 13
The value of Z(i“+i“'l) is :
i=1 G
1) o 2) 1+i @) i @) 1
T =si+ t/} (@n’ﬁ@ 5, t GrETLIGNE SIENERTII@GSET) era FLoanumrh @ -
(1) zox gambd - T
@ i /]\ < fluepenn @eansEh CrIGCHTH o T
(3) xoy g‘;GTTLD
(4) yoz FETLD
? = s/i\ + t? is the equation of (s, t are parameters) :
(1) zox plane - ) A o | | |  e iy
A A : s
(2) a straight line joining the points i and j 7 S
(3) xoy plane . o o L
(4) yoz plane
Yoz P
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10.

a1

12.

ewwd (h, k) wHmD SFd ‘a’ CeTarL. eraam il Lhisefar cuamssdspE
gwaru’_igen auflens (Qmi@ h, k, a pdluiea DTESEE WMHlAlGET SALOS)
gCasFamswmes MHeOEET).

1) 1 2 2 3) 3 4) 4

The order of the differential equation of all circles with centre at (h, k) and radius ‘a’,
where h, k and a are arbitrary constants, is :

1) 1 B =2 @) 3 4) 4

arg(0) - L] :

(1) e 2 0

B = : (4) eueprumssLILILadldened
arg(0) is :

1 = @ o0

@ = ‘ (4) undefined
w3

o el
o 77 @ 5=(5)
o G (3

0wl o =)
o () o s



13.

14.

15.

16.

17.
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t eramm sresHd Sl Lors HEHD Hisaa Hlepa s(t)=3t2—2t—8 TGS
Qer@eEsrul_[Heterg). siser euia] HaadE B Criyb :

(1) t=3 (2) t=0 @B t=3 4) t=1

The position of a particle moving along a horizontal line of any time t is given by
s(t) =3t2—2t—8. The time at which the particle is at rest, is:

1

(3) t=§ (4) t=1

(1) t=3 @) t=0

100 m2 upliLere] Qaram_ Qesucussden 5&61M SHDETE (B fle) :

(1) 50 2) 10 @) 20 (4) 40
The least possible perimeter (in meter) of a rectangle of area 100 m? is :
1) 50 @ 10 3) 20 @) 40

n=25 wHmb p=0.8 eren 2 &Tem F(HMmILILY Urele Qame &FLoeumwiiL
wrfl X-er HL elesssHan il :

1) 2 (2) 6 3 4 4) 3
A random variable X has binomial distribution withn=25and p = 0.8, then the standard
deviation of X is : ;
1 2 (2) 6 3 ¢4 C o (d) '3
3x2+by?+4bx —6by +b*=0 eTeum U LGSl BT :
(1) VI @ 1 @ 3 @ 10
The radius of the circle 3x2+by?+4bx —6by +b?=0 is :
1) Vit (2 1 3 3 ‘ 4) 10
x+2y+3z+7=0 Hmd 2x+4y+6z+7=0 QAW HaTES@HGE Qe Ll L
Qg Tenee] :

7 J7 7 J7
SN @ 7 ® 37 o
The distance between the planes x+2y+3z+7=0 and 2x+4y+6z+7=0is :

7 J7 B 7 NV
'l —_— _— = —_—
O 375 @ 35 ® 5 @ .

[ HpLiys / Turn over



3262 (NS)

. [12 =177 . . 4 |1 -1 o g-l=

8 -5 2 -5 89 > 1}
) [_3 2] 2) [_3 8} (3) {3 2} (4) [2 1

-2 3
8 -5 2 -5 8 5 3 1
(1) [—3 2] (2) [—3 8] (3) [3 2] @ |21
R
19 6[ PRCY -@etr AL
@ = @ & G 5 @ =
ey
The value of 6[ 0.2 is:
@y = @ 3 G) 5 @ I

20, & + dy _ 0 eramm uenSEES(p FeTUTL igen eufleng Log')@ni) Uig wpenpGu :

dy dx
1) 2 ug uruUNsEs Querg  (2) 1,2
3 21 4) 2,2
The order and degree of the differential equation % + dy _ Q are:
' Y
(1)I 2, degree not defined - ¢ (2) 1,2
B 21 . ; 4) 22
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@S - 11 / PART - 11

GOy : ()  eTeweuGuenid exp NemmEsEhdEE edenL_wef&sEe]Lb. 7x2=14

(i) eSenm erewr 30 &G SH6VUTIGLILITE MenL_wel&saLb.
Note : (i) Answer any seven questions.

(i) Question number 30 is compulsory.

N3 N3
21. [H—IJ —(1 IJ = — 2i eran Hlepliés.

1-i) |1+
1+ (1-i)
Prove that (-—ij - (1—1) = — 2i.
1—1 1+1 e
22, (1+i) (1+20) oren (1+ni)=x+iy erafle) 2:510" wuowerrne (1+n?)=x2+y? eTen Hlmieys

If (1+1) (1+20) v (1+ni)=x+iy, then prove that 2:510° ..ccieeees ,

23. sm‘l[sin(-sﬂ] - AL STETS.
1| . (5
Find the value of sin " | Sl ol

CENERac

A AN A

24. 2i+j—k sranglb eflens o B el aflurss Qeweu
(2, 0, —1) eTenD Lyer il apwiL] QuUrpSSl &@&@&u&ls’m @gjéav@g@menﬂéa

cramenTanay WHMID HOFE QsTenEaISMmETs SIS,
Find the magnitude and the direction cosines of the torque about the point (2,0, —1)%of
of action passes through the origin.

a forcezli\-l-,}_/];, whose line .
[ Hpuus / Turn over
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25.

26.

27.

28.

29.

30.

_o 1 1 1
flx)=x+_, XG[E, 2} eremm &TM9HE (? 2] sremp @evLQauailufié Grmedler
Capméams Hapays Qalib wuemus SIS

: _ s e 2N _
Find the value in the interval (E: 2) satisfied by the Rolle’s theorem for the function
f(x)=x+1, xE[l, 2]

X 2

f(x)=22+3x eTam srin9ng x=2, dx=0.1 er@itd Gurg df - LHLGHS.

For the function f(x)=x?+3x, calculate the differential df when x=2 and dx=0.1.

vA .
flsin2) dx = = erem Hlmieys.

0 f(sin x)+ f(cos x) 4
Prove théf 1? i (Sih x) dx = .
- 3 f(sin x)+ f(cos x) s o

2—4ax erapild LTEIEMETLIS Qgm@dudlen AUEEASH(E FLETUTL LS STETS.

g gsFms WTHlE ShEGLD.
of parabolas y?=4ax, where ‘a’ is an arbitrary

y
@@ ‘@ eremgl LOTDSSES Lomedl
Find the differential equation of the family
constant.

it @uipsais cglmmuﬂsb_&m@ﬂ o MUIL QHSGLD aTaile) Sig) SHEDESETEDLD

aumiipss - eTan HpIes.

Prove that the identity element is unique if it exists.

(1, 3) eranm el eulfluims Qedeugd, GLUUGSD Sy
T STEs.
urve is open leftward, vertex is (2, 1) and

panesr (2, '1) LOHDILD
©_GnLWLIGILOTET LreuenaTLGSan FLo6L
Find the equation of the parabola if the ¢
passing through the point (1, 3).
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LGS - 11 / PART - III
@ouy : (i) eTemeuCuignd g@aﬂmﬂ“é;&:@é;@ eflen L wiafl&&HeyLb. 7x3=21
(i) eSlenm eremr 40 -&g sevongLLNG efleL wallbsab.
Note : ()  Answer any seven questions.

(i)  Question number 40 is compulsory.

2 9 _
31k A=L 7} Grsuﬂeu (AT "1=(A-HT erem Hlmiays .

29 _
CIf A=|:1 7} then prove that (AT)“1=(A__1)T.

32. p ererug e CwwClwenr erafled, 4x2 +dpr+p£2=0 TEID &G LITL Ig Gl

CLPGUIBIGEITIG SETEnLDEMIL P 60T 3ilq LiLlenL_udleh <y ymiis,

3 A

If p is real, discuss the nature of the roots of the equation 4x> +4px +p+2=0, in terms

of p.

33. & srardlfl Lmew ur,reuedeUJ aulg6lleh o Gmems;. ‘&‘rrsmnuﬁlcsin@md) o GTer
uresder Berd 40 15 wHmb g AHsuULs ewrd 15 8 arafld ibs
Lreuemery euaeredlear goarur®h srans. waalamar (0, 0) eran r(H&sié

Q& TaTs.

A concrete bridge is designed as a parabolic arch. The road over bridge is 40 m long
and the maximum height of the arch is 15 m. Write the equation of the parabolic arch.

Take (0, 0) as the vertex.

B [ Spliys / Turn over
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34.

35.

36.

37.

((3—5 7, -—.4) 'mgbgub (13, —5, 2) eranm L| & arfl s aufl T && Q& QILD
(r_ﬁ.rras(%rfl_j%m QeudsLit LoHmID SiTle Sluwie FLETUT(FEETE HTES. GLogytd,
Qbs Crr&ECaT®H xy -SeTSmS Qaul_ (b Liereflleniwid Sraurs.

line passing through the points

Find the Vector and Cartesian equations of a straight
e the straight line crosses the

(—5,7, —4) and (13, —5, 2). Find the point wher
xy - plane.

s : e | ' '
f(x)=xé(x—-4)2 erém smirSler Hlenaliarafl cramEemend (x -6 W&l L1L|&ETT)
ST E0HTS:.

Find the critical numbers (only x values) of the function f(x)=x% (x—4)2-

U=log(x®+1°+2°), arafle U + U, U g srams.
ox dy oz

) gsbﬂﬁsmu iy X -an Blspsse] Hlenp sTTLTES

X T2 ] 3 | 4|56
po=x)| k| 2k | ok 5k | 6k | 10k

-

crafldy P2 < X < 6) e SIS STETS.

variable X has the following probability mass function :

A random

X T2 ] 5 | &[5 |6
o) k| 2 | 6k | 5K 6k | 10k
then find P2 < X < 6)- ‘



38.

39.

40.

11
3262 (NS)

X erenm GgmLir Fweumiiy |

kx (1-0)1, 0<x <1

f(x)={
0 , 9

— . . . . ) ;
U TWMI&SHLILIg 6, k -6 WHlliGemens srams.

Let X be a continuous random variable and f(x) is defined as :

kx (1-%)1°, 0<x <1
0 , otherwise

o

find the value of k.

P'—)qE—IPVqGFGUT‘If)]QJQ_Ia;’

Prove thatp > q=-p Vv q.

NE

STHO_YTV A ghng

Qer@ssuiulL Q@ GCsrhser
h LT ™

y;yZ 2;22 @@ seTsddr 185 @bUjLTETD ASSTS Slen
2 2 :
Grum lgene erégearn cuflsailed sremamn ? aULNHENET SaHaLD.

GeFluies &L

x—Xx Y1 Z—Z x—x Y=Yy - .
Ifthelines———1-=i—l1—=———1—and 2 _Y7¥2 _ 275 ije on the same
ll m G0 lZ thy - 1y Ll :

then write the number of ways to find the Cartesian equation

of the above plane

plane,
and explain in detail.

[ mLinys / Turn over
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nE$ - IV / PART - IV

@'2'5]‘:"—! : é!m“@gd aﬁlemrré;a;@é;@[o adenL_wefl&sHeyLD. 7x5=35

Note : Answer all the questions.

41. (=) Qeareumd Cplws swaur_ (s CgrEGUUTES) @(HEIG@®LO6| 2L WST
eTaLIans S penmudle <TG,

x—y+z=-9
2x—y+z=4
3x—y+z=6
dy—y+2z=7
ENTNIOVE
(<) 2cos a = x+;1; LOHMID 2cos B = y+l erafléd
y
M yn .
' - — 2 = 2isin(ma—nf
(1) yn m ( )
G) Myt = 2cos(ma+nP) eran Himieys.

xmyn

(a) Test the consistency of the following system of linear equations by rank method.
x—y+z=-9
2x—y+z=4
3x—y+z=6
dx—y+2z=7
OR

(b) If2cosa=x+51; and 2cos[3=y+l,showthat:
y

m n
) - --L =2isin(ma—np)
1 )
(@ Myt 4+ mln = 2cos(ma+np)
x™y
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42. (=) cosy -6 auarLILS@s [0, w] erenp @erGauafudgid Gogith cos™!x -e

auanruLSens [—1, 1] eramm @enLQeuafiudgd cuanys.

3|60V

(=) (1, 1), (2, —1) wLHmD (3, 2) cremp ewenm LeraflseT oulfléGlFed g

UL Gdlei FLD6TLIT(H &HTEs.

(a) Draw the graph of cosx in [0, w] and cos~!x in [-1, 1].

OR

(b) Find the equation of the circle passing through the points (1, 1), (2, —1) and

3, 2).

43. (=) syl LsSdmhal 7.5 S e wrsdle so7sE @enemmurs’l QUTHESILILL

@ Geridnbg CeualGumnw B semreows CsrHn UTMmS @M
LreuemeTudens gHUBSSHng. Coaib GhHsu LiFeuenerLl LiTengudl e
pener Gmudlan aumifle) Siamwdpg. Gl L L gHnE 2.5 B ECLp Hiler
umileureang) @wrden apanarn auflwnss Qeaaib Hlene G5&i5 Carligh@
3 18 girsde edrarg afld G CaTlydBhg eleeTay SITSENEG
ytiumed Brrang sapuiler e eranUmss SIS

EENENE |

(<) QeudLm (penpufled cos(a+ B) =cosacosp —sinasinB erem Himieys.

(a)

Assume that water issuing from the end of a horizontal pipe, 7.5 m above the
ground, describes a parabolic path. The vertex of the parabolic path is at the end
of the pipe. At a position 25 m below the line of the pipe, the flow of water has
curved outward 3 m beyond the vertical line through the end of the pipe. How
far beyond this vertical line will the water strike the ground ?

OR

By vector method, prove that, cos(a+pB)= cosa cosf — sinasinp.

[ Simliys / Turn over
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A
44. (=) (0,1, —5) eremm yeirarf) aulflé Gleegib T = (?+2?—4£) + 5(2/1'\ + 3? + 6k)

45.

(<=,

(a)

(b)

(<1

Hmb 7T = (/z\ — 37+ 5?) + t(? + /]\—ﬁ) arap CarDEERsE Goemmns
o dreTgrer sarsdlen QeusLi wHmb STiedwen FwETLTH&®ETS
STETS.
2|6V605
T o2

) ofoags . |

i1}

dx

1+a"

Find the vector and Cartesian equation of the plane passing through the point
(0, 1, —5) and parallel to the straight lines

-

? = (+27-ak) + s(28 + 3% + 6h)and T = @ _ 3%+ 5k) + 7+ i-%)

OR

™
coszx

Evaluate : I 1+ o

-

) auL Slansudlelmbal e QamGsran shilienn HEIGD @ ST

aursad Geusoms:s Qesmm SmbiA Slpse Crrsdd QFoaiLd e & (pHans
gIrsg dpgl. srene shfllber il &Cs 0.6 §.15. Ggrenaeiled smeue
geoopuiar aursarepd HipsEGs 0.8 A.8. Asreweid WA WHSID 2 6Ter
Qurpgl, Wersmhs simeod smeluler gamean QaTam® STeumgemm
HIEIEETE UTHESSNGED LA PHEISED LT L &b welés 20 &..5.
dissHd flsNsdng erans STwralsdapernt. sreidg®D eUTSETLD
Lenflé@ 60 .5, Ceussdler pardmg) erafled wH(phder Ceusid eremem ?
9|60608) '

(@) y=|cosx| erenmrp euenareuery x -Si&5&, CHEr@&er xr=0 wHMD x=m

(@)

SpHweunnred AL LD ATEESHar UFLmuE srems.
A police jeep, approaching an orthogonal intersection from the northern direction,
is chasing a speeding car that has turned and moving straight east. When the

: jeep is 0.6 km north of the intersection and the car is 0.8 km to the east, the police

determine with a radar that the distance between the jeep and the car is increasing
at 20 km/hr. If the jeep is moving at 60 km/hr at the instant of measurement,
what is the speed of the car ?

OR

Find the area of the region bounded by x-axis, the curve y=

'lcosx‘l , the lines
x=0and x=m.



e —— T P

e T

13 3262 (NS)

(=1) LHI.I_JUG'TGM 196 817 @ EGsaT QsremL RO EHT 5E_G@T 3 Fa
@QJ‘QGUIT@ ooull@id Fwrar £y FGITRG@mET BEA, I ss @
Culiquirs LropLiu@dpg. Quilguien sar ey 2 Fswrs @\m&s
Geuasr @ omudlen Cloully Béarir sEITSS e L&ESEen ojeray % eT e

Blep Q5.

EALVEME S|
(=) Blewm M 2 aniw g sraflwhid Quidrsden @uisdumd &@mn&&ﬂu@&
rprg eflens F eraflled oiganenLw HangGeusd V eramug Mc:l—‘tf =F-kV

ETE@ILD FLOEGTUITLL T GOISESLILEEDS. k eranug) ordlelum@Ld. t=0 ergyb
—kt
Gurg V=0 erafléd V= E (1 - ef) erem Hlemlilss.

(a) A square shaped thin material with area 196 sq. units to make into an open box
by cutting small equal squares from the four corners and folding the sides upward.

Prove that the length of the side of a removed square is 3 when the volume of the

box is maximum. : is :

OR

(b) * If F is the constant force generated by the motor of an automobile of mass M, its

av ,
velocity V is given by M_d? = F— kV, where k is a constant. Prove that

—kt
V= E (1 - e_M—) when t=0 and V=0.
k

[ Slliys / Turn over
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47.

16

(=) @ sLiudeureri Leer aferrenenruller Gurg, @meufar o ulrom

o Levaw sflurs WhLsed 8 wallésE srardprr. eardaFsfsmswrs
gﬂﬂu;ﬂ@_}rrmﬁ' cga{ei_la_jL_aS]GbT QGUL'_IULF)]GU)GDGU)UJ c“)iﬂTLF;@J 70°F erems @@gg}&
Qsrardlpm. 2 weanfl Crrd &PHSS! 2B 2 Laflen Qauliublaney 60°F oy5
QmlILemss sTardpT. 21L& @G5S amgyuﬂle&r Qautiublened 50°F oy i,
wHmd @nliushE wery <ibpufler 2 Ld daulublae 98.6F aaflo,
SiBHUl @nhs Corb WHUEED 5 wanfl 26 Bl Ld eram Blemi9ss
(Camrpmwions).
log(2.43)
[ log(2) _l'sz
S| 6V60F)

(<=1 ppeorm FFmes BHIenTWEISET @6 (LD sarL L@ erpar. Hamaesafler

(2)

(b)

aranesans Hapelns, Hapsse| Bflevp miy, grrafl LOHDID LFeIHUG
srans. Goaib FmOLIL Ureid apeb Gaipblaer Candlss.

In an investigation, a corpse was found by a detective at exactly 8 p.m. Being
alert, the detective also measured the body temperature and found it to be 70°F.
Two hours later, the detective measured the body temperature again and found
it to be 60°F. If the room temperature is 50°F, and assuming that the body
ture of the person before death was 98.6°F, prove that the time of death

| log(2.43)
is 5.26 p.m. (5 hrs 26 minutes) (app.)- [—Bg—(z)—"—“l 28:|

tempera

OR

Three fair coins are tossed once. Find the probability mass function, mean and

variance for number of heads occurred. Verify the results by binomial distribution.

-00o0-



