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(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 - I
SMEGF| clammssErs@n elenwalssaib. 20x1=20

Qar@ssiul_(erer. wrHm. el safled Wlgea|b gy elaLmws
CaibEs®hs8i6 @Nuit-GLer eleL uleenybd Caisgl eT(psayLd.

All questions are compulsory.

Choose the most appropriate answer from the given four alternatives

and write the option code and the corresponding answer.
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1. ATA ! cyangy awddir erafle A? erevLig):

(co1) A7 (<2p) (AT)? (@) AT () (A1)
If ATA-! is symmetric, then A? is :
(@) Al (b)  (AT)2 (c) AT (d) (A7

1 2 3 ' 4
2. 2 4 6 8| -ar ey sy :
—1 =2 ~3..-4

(1) 1 (<2p) 2 (&) 4 () 3

1 2 3 4
The rank of the matrix | 2 4 6 8 | is :
-1 -2 -3 -4

(a) 1 (b) 2 (c} 4 (d 3

3. |z -2 +i|= 2, aaflle, |z|-ér BUQUH Wl :
(=) V3 -2 (=) V3 +2 (&) V5 -2 (F) V5 +2
If |[z -2 + i|]< 2, then the greatest value of |z]| is:
(a) J3-2 b) V3+2 () J5-2 d J5+2

4. |z|=1, |z =2, | 2] =3 wpmD |92z, +42,23+2yz3| =12 aTallev | 2y + 2z, + z3 | -@m
&Ly

(<) 1 (=) 2 (@) 3 () 4

If |z]=1, |2]=2, |23]|=3 and |9z,2,+42,23+2,23| =12 then the value of
|z +2zy+ 23] is : S

(a) 1 (b) 2 (c) 3 (d) 4

5. xX+64 -a1 @ YFSwionssl :

(1) 0 ()4 () 4 (7)) —4
A zero of X3 +64 is :
(a) O (b) 4 (c) 4i (d -4
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26 NCH=1) &7 erepith Ldemis Ganenamier eans Gl ysHuinnsflseflen
= ] P

aarentldansg:

(«2y) O (e9p) 1 () <n (/) r

n
y n ,
The number of positive zeros of the polynomial Z;) Cel-1)" xF g ;
[fe=

(&) 0 (b) n () <n (d) r
8o xeR-& cot T x = —2511 erafled tan—1 x -1 AL

- ™ ™ —nT
(<) To (=) 5 @) 15 (m) &

If cot 1x = —251 for some xeR, then the value of tan~! x is :

@ To (b)

w3
)
I
=

3x2 +by? +4bx—6by+b2=0 eretin eul_L et =y ib :

(1) 1 (=) 3 (®) V10 (FF) V11

The radius of the circle 3x%+by?+4bx—6by+b2=0 is :

(a) 1 (b 3 (¢ <10 @ 1

a-b=b-c=c-a =0 aaild [Z b, c} -é iy

@) BRI @ sRBR @ (m) -1
- - - = - - -

If a-b=>b-c c - a =0 then the value of [a b, c] is :

AR ® SRIEIR @ @ -1
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' W’ N N '—‘l ] n 3 3 :
10. sin” x4 cot [2) = 5 eelld x -eit i

ol | A g 4B
(&) 3 (<) 72 @ 7 () 7
. w1
It sin"lx 4+ cot 1(5) i % then the value of x is :
1 I 2 LS

(R) 3 (b) N ) F d -

1 %P - R o1
11, T Xell, 9] e s spmef wHuys Ceppsas Henpal Qb 6Temt

() 2 (=) 2.5 @) 3 (%) 3.5

The number given by the mean value theorem for the function 2 %e [1,9]is:

(a) 2 (b) 2.5 (c) 3 (d) 3.5
12. y=ax*+bx2, a, b > 0 eTeIm GueneTOUGHT :

(=) fevLol L § Qasr@Car® Qupeidene

(<) Gopuypons Gley

(@) &pupwrs Gflay

(/) euematey rHOLILETallaW Qupeildeame

The curve y=ax*+bx? with a, b > 0 :

(a) has no horizontal tangent

(b) 1is concave up

(c) 1is concave down

(d) has no points of inflection

L :

13. u(x,y) = ex2+y2 crefled E I :

(@) X' (=) 22 (@) »u (™) yPu

f P then 22 s

I u(x, y) =e . ax .

(@) xX*ty” (b) 2xu () x%u (@) y2u
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14, Il.\‘l dx -@en indliny :

x
. L/ . K
(&) Y (<) ¥ (@ % (") 7%

2
The value of jl.vd dx is ¢

-1
@ Y b 3 © 4 @ 7

15. &nmy g(x=cosx -a CrRlwe Camymu williy x = g -@e

™ m m ‘ o™
(o) x+3  (@)x+y; @ x-7 (W =3
Linear approximation for g(x)=cosx at X = — is :
m m ™ ™
(@ x+3 (b) —x+5 g *-3 @ -x-2
ey
16. jsin4x dx -@lem UL
0
3 3 3 3
(@) 15 (@) 5 @ 5 () =
m
The value of _[sin4x dx is:
0
3 3w 3w 3w
@ 15 O © 5 @
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19.
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6
dy
s TN, T e - 4 . 5 i . s : X P
8 2XY ereyyth ﬁum‘m.’ﬁaum HIDESTLIML by €31 ;?,rm; :
(o) 12 I 4 O ) " (FF) Ur'r'! e
(<) y=Ce (@) y=2°4C (@) y=Ce ~

. : dy _ ., .
The solution of the differentinl equation ilﬁ = 2xy is

{a) yﬁCt“? b) y=2x"4C (c) .l/ﬂCc"") (d) y=x2.+c

gGagub @ QIMHLID t-& edrer P-an Qumés eigwrang wHsaT G5Tm 55
cHdlgions @ewwb aafld,
(1) P=CeX () P=Ce Kt (@) P=Ckt (F) P=C

The population P in any year t is such that the rate of increase in the population
is proportional to the population then :

(a) P=Cek! (b) P=Ce "kt  (c) P=Ckt (d P=C

n=25 pmid p=0.8 erénmy 2 erar mHOILIY Lifeud QamaL sweumiiiy wrdl X erafle,
X-ar Sl elevdagdlen wdiy
(1) 6 (<3) 4 @ 3 () 2

A random variable X-has binomial distribution with n=25 and p=0.8 then standard
deviation of X is :

(a) 6 (b) 4 (c)* 3 (4 2

2m alBs sapild 3 saflls smpmed o L uBssUILLGBHHSMN® <bEwLiamn
< Leuemanufen Hlenpaeflen eramenflsens
(<24) 9 (<) 8 @) 6 () 3

If a compound statement involves 3 simple statements, then the number of rows
in the truth table is :

(a) 9 (b) 8 (c) 6 (d) 3
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L) < T/ PART - 1

semeGuignid a10p elennanenam o wefiknan eflan arem 30 -

s tunons e weNiran Tr2=14

Note : Answer any seven guestions. Question No, 30 ia Compulsory.

21‘

22.

23.

24,

25,

0 -2 0
adjA}= | 6 2 =0 grafld A~ Tipit snaina,
“3 0 6
0O -2 0
If adjfA)=| 6 2 =6 then find A~
-3 0 6
-2

e . ; . p s .
TN arafled pgemenin 68 Arg z -6 srams.

-2
- . - Z =1
Find the principal argument Arg z, when 1+ \/5 :

wpevanaar (0, x4) wHmib Gellwrser (0, £6) e erer Biflureuameruser swatun(
EITEHTS.
Find the equation of the hyperbola with vertices (0, =4) and Foci (0, *6).

(2, 5, —3) ereimp yyarafludledl (mbg e 61 —3} +21/€) =5 erep FergdlmGearen
Qgrenevaneud &reaTs.

A A

Find the distance from a point (2, 5, —3) to the plane -:(6,1\ -3j + Qk) = 5.
J()=x%—2x~3 erem &Ly (2, «) ereimn @ent_Ceuaflufer i ions gmid eran Hmeys.

Prove that the function f(x)=x?-2x-3 is strictly increasing in (2, ).
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26.

&

28.

29.

30.

‘ o Wy
. . . : el 5 Ll am
@i eredatledt n-wguid Lig apeotd smestdd) i (ib Gl ghubo FHEI5 P
N X A A ; “ atentsh S5,
Ganonwions, coihs eramaflan ogaisinfepuen - WL G T ?

o i roximatel
Show that the percentage error in the nth root of a number is app ¥

i
= times the percentage error in the number.

|
|

wHuG@s : [x7 < dx
0

S —3x
Evaluate : I X € dx _
0 \ \

@m Gsmer el wawsgelwunag, igear euemar e LDWQJGTS,@@Q-‘-’-)@
CrireldlgsHer alwndlng. wepsgeaiufer rsslen wrmeissms 2 caTL&&lw
cUMESCS(PE FOGTUTL DL 2 (HeUTHES.

Assume that a spherical rain drop evaporates at a rate proportional to its sgrfac,e
area. Form a differential equation involving the rate of change of the radius of

the rain drop.

@@ Eymen LSEMLSET (6 (PeD 2 (HLLULIGDOLN(LG! 6T BesE Gugjeugfpa;n@
Hapsse| Hleanné gy &smes. J A~
A pair of Fair dice is rolled once. Find the probability mass function to get the
number of four. : ‘

;

A= [? 11} B= Ll) i] S Qram@Bibd @GCr euamswner Lelwer oewllser Gra'oﬂ@

Av B opmib A A B g dwaipenp sremrs.

01
11

AvBand A AB.

11 . :
]’ B= [O 1] be any two boolean matrices of the same type. Find

Let A~ |
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@iy mpm@mmm 61D m‘ﬂmm‘m@&w) e wiefldaaln, eflenn sram 40 -
BLlmuons e uialanei, 7x3=21

Note :  Answer any seven queslions, Question No. 40 is Compulsory.

31

32.

33.

34.

35.

36.

37.

2x+8y=~2, x+2y= =3 adnp Criflwa swetLn (g Oprglemu Grmomgy sl
wepdé Sids.

Solve the system of lincar equations 2x -+ SY= =2, x+2y= ~3 using matrix inversion
method.

w&Gsner swafldlow ammunss Hneys.
State and prove triangle inequality.

. 5 . <1 [ 570 T 57 . 1w
. sin | sin— cos— + cos— sin—
ALY sTews : Si ( in-2~ cosz + cos— Smg)'
Find the val f sin"l(sin—sw cos—~ + cos—SW sin—w)
.
e value o 9 9 5 3):

aupsswrer GHluU@seEsLar, p&Caramd ABC-é QausLismart uweau@sd

a_ _ b __¢c L .
sinA sinB sinCGr 'ﬂg&l’

With usual notations in any triangle ABC, prove by vector method

a_ _ b _ ¢
sinA sinB sinC’

@ran®) Bas eaansefler al (s dsmes 12, Gogid g umEEs dsmms
Qu(mLod eTefle) b TARTEMATE TS,
Find two positive numbers whose sum is 12 and their product is maximum.

. dU dU dU . ;
— — _— t — - :
Ulx, y, 2)=log(@+ 12 +27), arafled ™ + % 0 G
U oJU dU
B o i
If Ulx, y, 2=log(x*+y*+2%), find T i

y2=4ax aemn Ufu@ausSHDE ‘T, wHMD ‘ty’ PAu ydrealsaild S
Qan(HCanaer [att,, alt, +1t,)] erenp yeraflulle epsadlenpen erem Fimays.

Prove that the point of intersection of the tangents at t,” and t,’ on the parabola
y>=4ax is [at,ty, a(t; +t,)].
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38. @ panBS Wi Agrens aleied) alsb t-Coridd oeter whsdr Agresulan
llflgwns @wpgdaerg. Guogib, porsdar wasd Gprems 40 %m@a;aﬂ-eo
3,00,000 &\(mbg 4,00,000 45 Sifsiggiararg aaé QsrpasiuHereng GresileD,
t-Cprade dipparsder wasar Qgrasmus srams.

Find the population of a city at any time t, given that the rate 0

population is proportional to the population at that instant and that in a period 0
40 years the population increased from 3,00,000 to 4,00,000.

39. @Qm fupseans gmpem, Hupgmens gmppiLer @aaugg p > q= P2 A (q—>P)
e Fonanorerenal Uamenu Blepidss. -
Establish the equivalence property connecting the bi-conditional with conditional
Pea=(p—qAl@-p)-

40. 9x%+2:5—x*-Tx2+2=0 b Ud@MLILE Cameel sLETUTI4HE GPDHSULSLD
<pn Quwnn SUCUET pphisdT QMmEGL aad sr(s. _
Show that the polynomial equation 9x°+2x°—x*-7x2+2=0 has at least siX
imaginary roots.

f increase of

Lu@&S - IV / PART - IV
GOy : emensgl ellamss@ErsEn el walssayib.
Note : Answer all the questions.
Qgrgleamu Srmoflar aldiing Siés.
LNV
oF 41 x—l) _1[x+1J T
. tan +t — ==
(<) iés - (x—2 = x+2 4
(a) Solve the system of linear equations by Cramer’s Rule.

xl"-Jb=3, 2x1+3x2 +4xy= 17, J@+(2)ch%=7

afx-1 _1(x+lj_'n-
. tan + tan = —
(b) Solve : (x—2) x+2) 4

zZ— 1
z+ 2

7x5=35

42. () z=x+iy OOID arg( j = %Grevﬂei), 2 +y?+3x—-3y+2=0 aTars ST_(H.

{6060

.- x+y A ou ou 1
‘ (%) u = sin (m] GTGZSﬂGD, X-EE +y@=§tanu GTGOT@Q]Q.[&.

il

(a) If z=x+iy and arg(z") %,showthath+y2+3x—3y+2=o'

z+ 2
OR

.l x+y Ju Ju 1
= =, that x=—— + y=— = — tanu.
(b) If u=sin (\/;+ y] prove tha xax yay ) an u
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43. (‘-‘9{) LDQULSKQ& : \hf:‘}; (sin x)lnnx
S|V
(%):“2/\4_ A - A A A= A A A
w=al o J .
3~k i +2k, ¢ =—1i -2 +3k, erafled

44.

45.

’b=3i+51

)X c = (Zz) b - (g;’) o GraTueg sfluniés.

A

b Ifa=2f+a}_p Toat \
=21+43j~k, b=3i +5j +2k,

b A A A <
c =—i—2j+3k, verify that

(_) _)) & (" =) - e - ""/
aXbXC=a'c)b—(b'c)a |
(=1) 2+ 11x% - 9%~ 18=0 eraimp FwaLT LS Siés.

ESEVEME
(<) Sirisss - (1+x2)% — 14y

(a) Solve the equation 2x3+11x2—9x—18=0.
OR

(b) Solve : (1+x2)% =1+¢°

(1) (L, 0), (—1, 0) HMID (0, 1) erenmm YeeflaeT auflFQFaend eul L gl soamum(
SIS
3{6V605)
(=) e mEmly wrdl X -ear sxrsfl wHmib ureupuy. WepGu 2 wHmIb 1.5 @b
(i) P(X=0), (i) P(X=1), (iii) PX>1) pHueipampns srers.

(a) Find the equation of the circle passing through the points (1, 0), (-1, 0) and
0, 1).
OR

(b) The mean and variance of a binomial variate X are 2 and 1.5 respectively.
Find (i) P(X=0), (ii) P(X=1), (iii) PX>1).
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46.

47.

x+1 y-3 z-1

2 3 -l
auemUUUED QeiEsgs Camliyen olqmwus srans. Gogib, B0sm @555
GCamlig 6 SWaTUT_mLs STams.

(1) (5, 4, 2) erentp YareNudelmba) arennm GpIEGCHTILNEGE

SIVG|
(<) Can@ser 5x-2y=15, x+y+4=0 wHEID x-2&6 HweudDTd L L{HD
STassHar urlemu Qgreansulo apoLd srers.
(a) Find the foot of the perpendicular drawn from the point (5, 4, 2) to the line

x+1_ y-3_z-1 _ '
2 3 -1 Also, find the equation of the perpendicular.

OR

(b) Find the area of the region bounded by the lines 5x—2y=15, x+y+4=0 and
the x-axis using integration.

(=) s(t)=2t3-9t2+12t-4, @@ t=0 agyb VAL @@ CaMiigd @ gi&ar
B&TEIDS).
i) epCrraseaie geaflan Haes wrmdamg ?
(ii) @pge prenE elammgsailenr gadar Lwailss gy ererar ?
(iii) HensGeusid Y&Aw wHlwu eoLwb Crrhsaie, aaoars gsaflen
WPOHSSD STaTs.

{60605
(=) M= {(i jj 1X € R—{o}} Tens, * eTeTLgl el QumESs erand Camers. *

g M-an 188 sien eyl uiawry, Camiyt uiar, swellll uaTL, rdlTapL
very g Hweupern Hlenmey QLo aeans Gendlés.

(a) A particle moves along a line according to the law s(t)=2t3-9t2+12t—4,
where t=0.

(i) At what time the particle changes d1rect10n ?
(ii) Find the total distance travelled by the particle in the first 4 seconds.
(iii) Find the particles’ acceleration .each time the velocity is zero.

OR

(b) Let M= {[i 3 X € R—{o}} and * be the matrix multiplication. Examine

the closure, associative, existence of identity, existence of inverse for the
operation * on M.

-00o0-
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