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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.

ugdl - 1/ PART -1
Simenggl dAanda@agbd ela welssab. 20x1=20

Geniésiu’ Gerer wrpm e safler fsayh ghymiw alaamug

Caipldahsssd @dlui’ Grear e Neaan b Garges srugpaylb.

All questinns are compulsory.

Choose the most apprupriate answer from the given four alternatives
and write the option code and the corresponding answer.

[ Smliys [ Turn over



5912 2

[Ty T X1 ; . .
o (T FLOQUTIILIL w11 (ol e {9&@{5&&' r9||_['r;=;;£l —

Fi | 2x O=x=a 4 . .
10 Gpwdn . arafled, a -6 WAL
(=) 3 (<) 1 (@) 4 (F) 2
I L_|2x O=x=<a . - .
flx) = 1 4 el is a probability density function of a random variable,

then the valuc of a is :
(a) 3 (b) 1 (c] 4 d) 2

X eratug saflflener swaumiiy wrflurs Gs@n CUNg SpéeTamb spmisafled
oTE) Seummesg) ?

(eai) S, FlEl= Fl) = 1

(=)0 <F(¥ =<1, Syamandg x € R

() Flx eremug) QoL ey GoDuh FIiL.

() Lm Flx)=Fl-=)=0

X=p==F

Which one of the following is not true in the case of discrete random variable X ?

() Jm Fld=Fea=1
(b) 0<Fx<lforallxeR
(c) Flx is real valued decreasing function.

@ fm Flo)= F— )= 0

x—o—x©
fd= ’i . sraflen, aigen s :
-1 i1 1
1 = dx T ) —dx
(@{) x‘i_]dx (%) ook 1}2 (&) x+1 = () (x+ 1)7
If fx)= }_?T' then its differential is :
1 _ 2 _ax v Ly (d) -——Lﬁdx
la) dx (b} +1° el ¥ (x+ 17
x+1 (x +



4.

1
far = 0™ dy -@en wdlong

0
1 1 |
1 1, R TS | - - R
T (%) 11000 (@) o001
1-
The value of |x{1 - o™ dy s
0
1 . !
@ 15010 bl 1000 ©) Tooo1
[ fg‘
cos_ll\; ] -ai apgamanto AL
\ AT y 57
A
y B (VS
The principal value of cos |? is :
LA
T T 5w
al 5 b 3 © 35

A= 2 z—‘mmmjﬂz M 1=A aafld, N -ar odliy

(1) 19 () 17 (@) 21
If A= E "ihe such that hA~1=A, then i is :
(a] 19 ) 17 ) 21

.
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i
() Toioo

) Joro0

oA

(d)

o=

(d) 14
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7.

1q.

% ) . . T 4 : 1 v
_\"' + P i-q_\‘.} I .j,({{l w, Fl INMMID v @& Ena)] I(__[’ﬂrfﬂl.flr\f'ﬂ:JE‘iHLﬁTI' GTY:-'!ﬂf-U L'— -

wndling

(=) q
I

@ -,

(t—.ﬁ,k) _%

Il e, B and v are the zeros of 234 pxd L grtr, then Z . is
a

® -3 © "

- O

(a)

[ =%

(14 (1 +20(1+310)... (14ni)=x+iy mafld) 2:5:10 ... (L+n?) -en wHoy :

() 2+y? ()1 () 1+n?

If (1+)(1+20)(1+3i)... (1+ni)=x+iy then the value 2:5-10 ...

fa] x*+y? b) 1 (c) 1+n?

[3—x|+9 eremm #rni9an Geomps why -

(=) 6 (=)0 (@9
The minimum value of the function |3—x|+9 is :
(a) 6 (b) O ] 9
12

> -aw ndloy

n=1

(=)0 (=) 1 @) -1

12
The value of . i" is :
n=1

faj 0 (b) 1 ) -1

(/) 1
(1+n?) is :

(d) i

(dy 3

(d) i

i
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A A x A A AA ~ - . i
11, 20 — j 4 3k, 30+ 27+ ko T tmjak e QeudsLmer ¢ Hem leudLirame
areficy, m -t iy
(r) 2 (o) 3 @ -2 (F) -3

&) M

M A A N i, 4 N A A
If the veetors 21 — j+ 3k, 31 F2f +k, i + mj + 4k are coplanar, then the
value of m is ¢

(a) 2 b)) 3 fc) -2 .(dJ -3

12. @uwub (-3, —4) wpgd 27D 3 VG Carar. el g durg eulLBUE

Fnemun(y
() 2+ y?—6xt+8y—16=0 (<a) 2+ y2—bx—8y+16=0
(@) P+y?+6x-8y+16=0 (/) 24y?+6x+8y+16=0
The general equation of a circle with centre (-3, —4) and radius 3 units is :
gc 1
[a) a2+y?-6x+8y—16=0 (b) E+y?-6x-8y+16=0
e x2+y+6x—8y+16=0 (d) x2+y2+6x+8y+16=0
dy s
13. e + plxjy=0 —@GUT 5I‘I‘$L] H
(@) x=ce Pt (p)y=celPd* (@) x=celPy  (7) y=ce~lpr
The solution of (-:}Q + plx)y=0 is :
dx
(a) x=ce~lpiy  [b) y=celpdx (c) x=celrdy (d) y=cepdx

£

14, J'E---S.l: x_gdx - LD;QI_IL! +

]
(@) 37 () 5 @ 3 ™ =
The value of oj'.; 36 2y is
t]
@ o b e © o @ =

[ Sipiys [/ Turn over
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15, u=(v= )" adm annetampuleér alenara) wrmm'i jetre]

16.

17.

{e=4) (1. O) (<91) (0, 0) (@) a1 (rr) {0, 1)
The point of inflection of the curve v (x—- 1Y s

(@) (1. 0) b (0. 0) © (1, 1) () (0 1

i z41 g 8 - :
*‘T-.}l."= —— wpmb irls%zzgzgrmp@(@@gm@&w@&@a@

@eriul e Gerewnbd :

(@) 2 (@) 7 @ = (W) Z

The angle between the lines

x—4 _y_zxl q4x-1_y+l_ 2-2..
2 1 =2 4 —4 2
. T 2m |
(a) 5 (bj 2 [c) 3 (d) 3
Geeugpsneusstich ergy N -a 1Bg) e mapmyiLE Qawell @yew ?
(=) Gupdad () uEssd (@) sfissd () Siaang g
Which one of the following is a binary operation on N ?
(a) Multiplication (h) Division (c) Subtraction (d) All the above
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18, Spssmamid s pmselld oyl o ameniowsiey ?

(=) A arénug n aull@syari e oz sl Infmh A erarig) gaan fangutiell
eralldan Adj (\A) =N (Adj A).

() @ swidi eefuldn Gafiny siel 5068y, E)pEEHLD.

(@) AlAd] Al=(Adj A)JA=|AJL

(M) @m ol sl Garuy oenfl apmaedl L oemlurs Gmbso.
Which one of the following is incorrect ?

(a) If A is a square matrix of order n, and X is a scalar, then Adj (AA)=A" (Adj A).
(b} Adjoint of a symmetric matrix is also a symmetric matrix.

(c)  A(Adj A)=(Adj A)A=|ATL

{d] Adjoint of a diagonal matrix is also a diagonal matrix.

i N ‘ L . ,
19, ﬁ + Py = Q erggnd Crfliud euensstlaps sodmr iy e tgreansuil (9% sryerfl sinx

eratled, P eremug)

(<) tan x (<4 log sinx (@) cotx () cosx
By i i " . . , dy
If sinx is the integrating factor of the linear differential equation I + Py =9,
then Pis:
(a) tanx (b} log sinx {c) cotx (d) cosx
20, x2=24y erenp Lrauenatugdlen Gadiausmbard :
() 8 (<) 24 (@) 6 (F) 12
The length of the latus rectum of the parabola =24y is :
lal 8 (b} 24 ) 6 ) 12

[ Slgpliys / Tumn over
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U@S - 11/ PART - 11

Gy : sTeneuGuw gnib gop sllamis@ns@ dlmiwellssa b, ailam eremr 30-55
sLLnuwrs el uafssayn, Tx2=14

Note :  Answer any seven questions. Question No, 30 is Compulsory.

21. &pssngmid LT s Bimeys

Re(z) = %—E wHpb Im(z) = ZZ_:'

Prove the following properties :

z+ 2z Z- =z

Re(z) = and Im(z) = =
i

22. 23 - wpownss sranl @oppeULe LgwLar al@gpn GsupssemenLl
ue@nULECSETaneUs SehUTL P& STams.
Find a polynomial equation of minimum depgree with rational coefficients, having

2 —/3 as a root.

23. tan"'(V3) -ér wadmmw wiy sres.

Find the principal value of tan”! [«,@J

24, y=23-3x2+x—2 srérn sueeTeuenTSG. aHGEES LdallFaid suemuinin AsrE
Gan(® y=x erenm Carlyhe Qermmuns EmEE0n ?
Find the puints on the curve y=x=3x?+x-2 at which the tangent is parallel to
the line y==x

25. f(x)=x2+3x erenm ermAn, x=2 whmbd dx=0.1 erayb GCurg) df - @ srans,
Find df for f|x)=x2 +3x and evaluate it for x=2 and dx=0.1.



26.

27.

28.

29,

30.

9 5912
= AT Be Y (A wipnib B sy diuenar g Gndana o [ﬁ]@',‘.ﬂ_g}r) alaarm aueneTalenTmetlan
ek iOE . . LT
el LI e R»‘ll\-‘i".!\\'l-b-&(:ﬁ@ Jlln:.au_llll[_i} 4 -) - = [ 6resm {HIU"“W'
ty

Show that the differential equation of the family of curves y=Ac®+Be % where

2
A and B are arbitrary constants, is f,t_,U - T
2
dx

Erés dy _ ﬁ_-”j—
v dx '\,'f]_ _ 2
1 2
Solve : dy _ \: y =
dx - X2
o sefflea sniy X -6 Blapsse) Rem sriurens) :
x ] 1 2 3 4 5 6
flx) | k 2k | 6k | 5k | 6k | 10k
erafley, k -en wAIELIE G,
A random variable X has the following probability mass function.
X II 1 2 3 4 8 B
Flx k 2 6k 5k 6k 10k
L
Find k.
X erenuig) ppety Symen HranwhiEa@ar @05 suwsdé em (pem s@THd Gurg

ey ybseflan ercrenildans: sreas. anamdiy wrdlurar X -@lédr whlygenemyi
sgan Goiwory Gbukisetla o grer Lataflamaflen cranenfldemsenuuyn araums.

X is the number of tails occurred when three fair coins are tossed simultaneously.
Find the values of the random variable X and number of points in its reverse

images.

LT mig 3x+6y+22+7=0 adp gasglbe edar Ggranaay 1 e
Bigeys.
Show that the distance from the origin to the plane 3x+6y+22+7=0is 1.

[ Sisiys / Tumn over
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ugd) - 111 / PART - Il

@y semaIGenn FIQp elenndagenim ilan welldmanu. lenm eran 40 -6,

sLLnwwona alenwafisa. Tx3=21

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

2 —].]
31 daaumid wyerilulen Allysnn 3 crans sr@s. | T 2
1 -2 3
O 1

{1 2 -

Show that the rank of the matrix |© ~! 2| g 3.
1T -2 3
[

32. dereumie Cmflws FOAUTLBE GEr@Eleu Cpiomy el arard Wpenpenw
vwemuREd Eids

Sx+2y=3, 3x+2y=5.
Solve the following system of linear equations, using matrix inversion method :

Sx+2y=3, 3x+2y=5.

33. 10-8i, 11+6i yAlu Lereflsaili srinjeredl 1+ -dg 105 AGsraLllh @maEn ?

Which one of the points 10-84, 11467 is closest ta 1 +1.

34. 2¢°-09:7+10x=3 wretp swaLmn yHE. 1 95 apatoedd A eparisencsd srers.

Sulve the equation 2x3~9x%+ 10x=3, if 1 is a root, find the other roots.



35.

36.

37.

38.

11 5912

-

21+ § - K adtayh a@blan: A0 L ¥ Qrwd i
k adranh élers oo gdiall anlwrss Gawudu®Ang e,
2. 0. = 1) e yaiaflanmul Quipgg eueiiesuilen Boplicjeflenauler eramamana]
WHyLD Henad damnmadiamaid srars.

Find the magnitude and the dircetion cosines of the torque about the point

M - Fat
(2,0, 1) of a force 21 + j —'k, whose line of action passes through the origin.

; a2 -
wdlOAHE - lim - 2 _
x»ex® =5x+3

2
Evaluate :  lim —23)—(——3 N
s xx* —5x+ 3

waigatlan @rbss Gprler (swefluiien) Enieg GauLL e QUL Qg @D erand
Qends. g CrrurellEd @réns Gpmnl ifleuemLaumharen iapbg GEnHES0-
Ll {enerF. RTEE Gomuliler 20 2 B8 Bmhs 2.1 B0 25 SflaflEGn
Curg osd GREG Qeut’ igar UL GEIMUIDTS THE ey aiflaflEsn ?

Assume that the cross section aof the artery of human is circular. A drug is given
to a patient to dilate his arteries. If the radius of an artery is increased from
2 mm to 2.1 mm, how much is cross-sectivnal area increased approximately.

secx N X g, yanl(2) - g erands ST(HE.

1+ sec™x

Cwtainl

T

3
Show that J'Ee':_x_t_’af’_x.dx —tan '2) - Z.
1+ see’x 4

¢]

[ Ags® / Turn over
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39. R -ci i * <G (WD) =atbiah - 7 grar aimpunsaciulLrd, *, R o6 LEY

Ly Hug'w.gmirm,gjn ? e @patlds, 34 [__Z| 50 BTN
15

* * I(_ ? |
Let * be defined on R by (a*h)=n 1 btab-7, Ig+ binary on R ? If so, find 3" | 1—5'}[

40, (=4, -2) wp@D (-1, - 1) e Yaraflsenar el _sHlen ppepensenras Gamam
UL gSldr Aurgé soamun® 2+ y? + S+ 3y+6=0 eran Hpeys.

Prove that the general equation of the cirdle whose diamcter is the line segment
joining the points (-4, ~2) and (-1, - 1), is A+ 2 +5x+3y+6=0.

L@#) - IV / PART - IV

@O : Smensgl alansseréein o welEza. 7x5=35

Note :  Answer all the questions.

41. (@) 3x+y+z=2, x-3y+2z=1, Tx-y+4s=5 eremy suarur (s GlarE e
ey e Agmofen eflferw LLEIHES Quiarg). gar ?

Sieveg)

() Sl =4x5 6 erénp s, ELronins Apwo wHosaT x= — 1, x=1 il
yerallsatleh HenLd@ib erar Blepdés.

(a) Cramer’s rule is not applicable to solve the system 3x+yte=2, x— 3y+2z=1,
Tx—y+4z=5. Why?

OR

(b} Prove that the local minimum values for the function Sl =456 _6x* attain at
~1and1,



. 5912
() e =z
ad (%) crem B ha e, e x4 iy ~ar flinolrang x+ =0 & fpies.
SIS
) Jix) 2 gread mm
(<) .| TR - dt = 3 ol eard mml (R,

(a)  Show that the locus of z=x+iy if |z+i|=|z= 1|, is x+y=0-

OR

(b}  Show that ai'_ _ flx)
of X1+ fla— x)

A=,
2

3. (=) G wd (—/2, 0) whpd QuéGaemy x =2 e@Lw ujauoeTussd

swerur® y? = —4J2x arans 16
SH060F!

F ¥ fq“ .
-1 ._‘_Q_J — sec (= 2) -an Y Sras.

() cot H(1) + sin

Show that the equation of the parabola with focus (-2, 2, 0) and directrix

(a)
x =2 is y? = -42x.

OR
i "_

iy + sin_i| ,_,ﬁ] - sec” (- V2).
2

(b) Find the value of col

El [ ¢miiys / Turn over
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n . — 4 . ; L G
44 (=) eloaldlais (pdiden ogna DD eS8 SITESET (PEDLs

152100 4) (f. mmmin 5% 10" 4148 a1 |_|rr5ﬁ{,5”9?7'7-' VEid] '-"':‘h”hug@?)
@& o gl il gnd @i i G irers; (_ajc.ﬁl g ff!ﬂ.:’[’f‘m"w Iy
STENT0 L8, aand s (.

Sl g)

(<) Qeudii apeopuies Emiays,
sin(A + B) = sinA.cosB + cosA.sinB.

{a) The maximum and minimum distances of the Earth [rom the Sun fCSPe‘fﬁ‘_’s]'y
are 152x10° km and 94.5% 10° km. The Sun is at one focus of the elliptical
orbit. Show that the distance from the Sun to the other focus is
575 % 107 km.

OR

(bl Prove by vector method

sinf{A + B) = sinA.cosB + cosA.sinB.

45. (=) (2, 2, 1) opood (9, 3, 6) erem Laraflsar auflurss dsdeugin, 2x+6y+62=9
aan seEgnE Uehgssrsanh oo setsdlean QaugLi Foarum®
(TCagub @@F augeud) sidag srieflud FoeauUTl srans.

24660 g
(<) y=+2 wimib x=y? erémn euserauarsiense @en ol L Carawb (1, 1) ereiggid

;o
Lerafiudla Lan_l[%| aTang Fr_(Hs.

(a) Find the vector equation {any form) or Cartesian equation of a plane passing
through the points (2, 2, 1), (9, 3, 6) and perpendicular to the plane
2x+6y+bz=0.

OR

(b} Show that the angle between the curves y=x? and x=y? at (1, l)is ta.n_lL%].
4
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46. (1) @@ Camid SWaIMLLIL inrd X -@)el Lgeue #TTL

Flx) = l%l lsxs5

erafléd (i) PX <3) (i) P2<X<4q) (iii) P@3 <X srdns.
SIeIE0Z)
(%) 3x-2y+6=0, x=-3, x=1 LHYD x -2é& PHAUWHPTD HDLUGD
HTR&SEGT UL 325 erends ST(Hs.

(2} The distribution function of a continuous random variable X is :

L x<1
F[x]=<_x;1 , 1=sx<5
i._ : x=>5

Find (i) P(X <3 (i) P2<X<4) (i PB3 =X

OR
[b) Show that the area of the region bounded by 3x-2y+6=0, x=—-3, x=1 and

gy 1D
x-axds, is .
2

a7, (=) {1+ XQJ% =1+ y? erenm auenss Ol FWe LT 1g it £ ay
tan~ ly=tan~'x+C S@wg tan”lx=tan~1y+C aen Hyays.
SI6V60 G
(2) Auoienin i L auenammenti’t LWFLOSS p—(q-r)=(pag)r arar Bimeys.

(a) Show that the solution of the differential equation (1 + x?']-dy =1+ y° is
dx )

i 1_|;=tan_1x+c {ar) tan” lx=tan~ 1y+ {3
OR
(b) Prove p__)!q_}r)g{p_/\ q)-——}r U.Sing truth table.

-o0ao-



