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Soessen : (1) &S00S VD3 (D[R, IR0 HOBD0B0E. D5 E0DT DFB0E

€3 HROTTR), D0 TS APHE 2835050 BDATHZOIV0E.
2) TPOTERE S000TN @oEEB R DoKreRE Do S VY Sord Voo
SPBR0 GDBIA0H0E. DBDEPOED DS SDABIA0T0R.

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.

g@io - I / PART - 1
HODS: (1) Q) EEREs 850w (@°AIRN0. 20x1=20

(i) 2XES Teid (DB Sre Dol PR DBHE @ JoDY 3
©5S S8 H8ck D020HS 23aa0id (FTPAE.

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. Doy 28 By, 11 % Soresnd” GOgrEsmn SoSrtT 28 T8 SEoodtd
3ess.

1 4 —

28 @ 1

The percentage error in the 11t root of the number 28 is approximately
times the percentage error in 28.

1 11 ) 28 3)

1 1
m 11 @ 28 () o5 @ 1
2. 4?—1?=36 O 5x—2y+4k=0 5 0509, @byt k
by 2 Bl o 4 o 2
o 5 @ I ®) 5 @ 3
The line 5x — 2y +4k =0 is a tangent to 4x>—1y?=36, then k is :
y 2 8 o 4 o 2

3. oBsorro DEESe ook, Mo SEH0E’, w? Bk, 50800, (o ahrde &8 508y
FOSBTOE0) :
@ 2 2 1 G) 4 4) 3

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

1 2 @ 1 () 4 4) 3

1. TS 506550 AobBoms’ 508k oRTrod o, 506550 Ao KIDoNKe
F(x) 500050 g(x) 00 Fotk BZ0CHB000 005 TEES 80855 DAHB80 A0S,
28 OB eodHos
1) f@)=0 2 gx=0
(B)  g(r) ©RD0BG 28 BB PI0AHD0 (4)  fx) BRODO &8 B0 (HI00KDB0

If f(x) and g(x) are two functions as defined in Generalized law of mean then Lagrange’s
law of mean is a particular case of Generalised law of mean for :

1) fx)=0 2) g'(x)=0
(3)  g(x) is an identity function (4) f(x) is an identity function
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—x—iy 3006563 B0 eNDPeEd, —ix+y BIP &0 :

(1) [oTEED T80 (2)  TOONS TR0
(3)  Bootkd R0 (4) SOt FPE5d00

If —x—1iy lies in the first quadrant, then —ix+y lies in the :

(1) third quadrant (2) fourth quadrant
(3) first quadrant (4) second quadrant

BoBTE" DO &8 HB8 e (e7reFSR) 2

(1) pv(~p) (2)  pA(~p) B) pvgq 4) pnrq
Which of the following is a tautology ?
(1) pv(~p) (2)  pA(~p) 3) pvgq 4 pnrq

X Oy SeT8 dosk, D3y 4 TR 53655900 2. e E(X?) o 9

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

1) 6 2) 8 3 2 4) 4
- - —

r=si —th @RoN0 3 SAETED0 :

—~
e
~

Yz - QOB
(2)  xz - DIoBS0

- - s
i 508050 k Dotadess 59 el Doyt

—
w
~

(4)  xy - DX0BO[

- - -

r = si —tk isthe equation of :

(1) yz- plane

(2) xz - plane

(3) a straight line joining the points ? and ?
(4) xy - plane
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9. BE0y = ¥ 55 Go0TIE D ek, Togpg Qoo 9
(1)  SES0VD a8 IBVOIEH Dot 5o, TS° ' &otstsd
(2) D800 25 Kol Writo) $BVOBED DokoHeiss SO &otiaisy
(3)  BED0DE SBVOBES Hotso) 8o

(4)  HES0DH 28 HABOIUS Doty Sk, wdy' =0

W=

Which one of the following statements is true about the curve y = x3 ?

(1) The curve has a point of inflection in which y'" does not exist
(2) The curve has more than one point of inflection

(3) The curve has no point of inflection

(4) The curve has a point of inflection in which y'' =0

10.  zy=1+2i, z;=1-3i 00050 z3=2+4i QOIDD, 21ZyZ3, 2212573 Q:Bgoé i’)@ﬁéw;&g
QoD —7212y25 OGO $27°0B

(1) 2%508Ebes ©ebezsor G, BEE0000
2)  HEPaHB0
(3) o vowf’e ©gbeo ok, BHw

(4)  DBogbe Bebesioo oo, FUHoows

If z,=1+2i, z,=1-3i and z3=2+4i then, the points on the Argand diagram
representing z,z,zs, 2212523, — 7212523 are :

1) Vertices of an isosceles triangle

2 Collinear

(
()
(3) Vertices of a right angled triangle
4)

4) Vertices of an equilateral triangle




11.

12.

13.

5 1313 (NP)

2.8 Derdah 25525668 P(A) BXR0XE WePHT L Doy oL BBYD, Dt & 59 3
@ X @
5OA &otod 92

(1) BFBE TEH80000
(2) o S0
(3) oy TrEHH SrE30

(4) @0y TEE80 000 @PoBOTT AT KPBE TG00

In the homogeneous system p(A) is less than the number of unknowns, then the system
has :

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

(3) only trivial solution

(4)

trivial solution and infinitely many non-trivial solutions

D 55D DIBBEIVVE Y= cx — 2 @X0XO FEEE BN
(1) y'=c (2 ¥)+xy +y=0
B @)-xw'+y=0 4 y'=0

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

90BN VABBEIBN ¥ + (12 =x(x+1'")2 & EI0500 SoB00 PSR ¢
1 1,2 2 1,1 3 22 4 21
The order and degree of the differential equation y' + (y'')>=x(x +y'’)? are :

M 1,2 2 1,1 @) 2,2 4) 2,1

[ Turn over
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g2

2 _

14. I tanx — cotx dx o3oo§b RSO
o 1+ tanx cotx

) = 2 3 = 4) 0
1) 1 2 = 3) 5 (4)

g
The value of I tanx — cotx dx is:

0 1+ tanx cotx
) = 2 3 = 4 0
(1) 1 2 = 3) 5 (4)

15.  Frooore Dgresdsond” P(X=2)=P(X=3) ©000ddys, TR ST°00d N Jedd

1 3 2 0 3 6 4) 2
In a Poisson distribution if P(X=2)=P(X=3) then, the value of its parameter \ is :
1 3 2) 0 () 6 4 2

16. x2+1y2=4, x=—2 500050 x=2 3 55005 (25087 F00500 G300, SESOATHES0
X-©950002)

1) 64m @) 32m 3) 8m 4) 16w

The surface area of the solid of revolution of the region bounded by x> +y?>=4, x=—2
and x=2 about x-axis is :

(1) 64w (2) 32w 3) 8 4) 16w
e T —>‘ —>‘ —>‘ - -
17. a+ b+ c=0,lal=3,|bl=4, |[c|]=5 @ooobéyéoaéoéojoobéﬁoqﬁéri@
o0
n = n X S y 2
o 3 @ 3 e = @ 3
T —>‘ —>‘ —>‘ - -
If a+b+ c=0,lal=3|bl=4, [c] =5 then, the angle between a and bis:
n = n X a T y =
o 5 @ 3 e = @ 3




18.

19.

20.

7 1313 (NP)

D FES g DIGIT Mo 9300 y2=12x DOBOABHE Sz SgBB 58S
23000

(1) y+3=0 2 y-3=0 3) x—3=0 (4) x+3=0

The tangents at the end of any focal chord to the parabola y?=12x intersect on the
line :

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

A 5000 07 S @00 ©8% k # 0, E50500 3, @byt AT

1 o1 @ w 6 2! @ !

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

1 o1 @ w 6 2! @

25 AU50 dwl), SESIWFITeS0 TR POSBOITEBD TFGI0E vSom
3350?1)@05&5)@3@ Qo 9

1) 4w @ 5 G 1 @4 5

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

1) 4w @ 5 G 1 @4 o5

[ Turn over



1313 (NP) 8

grio- II / PART - 11
MRS () QRT A e amrwadoy 7x2=14
(i) (% Sogg 30 B30,
Note : (i) Answer any seven questions.

(i) Question number 30 is compulsory.

21. (808 3BED ST0E0 (IS0 B3O ), rrod” TEIBe HoPgsd EXoRTEE0S
RB0DBZ0N DAETEN00 DFHHH> @A) :

“25 D008’ Borey TS0 TEBH0e0 eI, ¢ T 1, T 2,T 5. 30 TPHRH0000 &m0,
o3 Soo&Soo T 100.

To find the number of coins, in each category, write the suitable system of equations for
the given situation :

“ A bag contains 3 types of coins namely ¥ 1,3 2 and ¥ 5. There are 30 coins amounting
to ¥ 100 in total.”

2

- - - - - -
22, CotoDO¥0 37 +2j +9k 0000 i +mj +3k ééj"oéémrvéf‘égss, m= -

92 22008959) WATO[0.

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

=
Il
[SSARN)

1+ i\" - - S
23. (1 — zj = 1 @0yt SR OO Yoy n &0 SR0A K050

.\Nn
Find the least positive integer n such that G ha lj =1.




24.

25.

26.

27.

28.

9 1313 (NP)

800 BTOFS[L DEHEB0B0 AKDD :

o5 EEN0E, DTN 55 5 BItoR) $otT SBNLEHD. ©d HTHech THSE’
&0, BB, JtoR 5008 80 A0S 36" BB’ e, JIog Boods

Frson 5 Srpotisn 7 Baay Feaseno 5 oisns Jabosend.”

Draw the diagram for the given situation :

“A comet is moving in a parabolic orbit around the sun which is at the focus of a
parabola. When the comet is 80 million kms from the sun, the line segment from the

m
sun to the comet makes an angle of 3 radians with the axis of the orbit.”

fir) = sinx 55 308 Sopgoiss K550,

Find the critical numbers of f(x)=sinx.

) =23 + 13008, (EF[00 $o00K0 D yHBR50R80 @AT08%.

Write the domain and extent of the function f(x)=x3+1.

7 7
_[ e _ _[ dx 22008°59) WATII[0.
%1 + Jcotx %1 + Jtanx

Prove that

17.[3 dx _ FVJ? dx
%1 + Jcotx %1 + Jtanx

) %5"35@596 e300 QOPgL DAY DOBODD0 Sots QOB T WIYD0.

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

[ Turn over
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3¢ x>0

™ QT ROVS DD
0, x=<0 S ~

29. DogrSgE TOE T (DFOAT0 f(x)-80 f(x)z{

FB)=1-e"? & anverl) d05os0.

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

3¢ x>0
x:
f@) { 0, x=0

30. [1, 6] & ©I00W05 flx) = |x = 2| +|x —5| 55 T'dy DrTosBmnts HOEPE80.

Verify Rolle’s theorem for the function f(x) =[x —2|+|x—5| in [1, 6].

grlio — III / PART - III
MRS 1 (1) D 6 RHOSO e3Tme0e0 [FAT0H. 7x3=21
(i) 8 Sopg 40 SZHVC.
Note : (i) Answer any seven questions.

(i) Question number 40 is compulsory.

31. A S00aio B 550500 36" 00 90000 Sr@5eks 39y p(A) +p(B) # p(A+B) e 20089
20520500.

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

32. 47 — ] 43k SO0 _ o7 4 [ 2k SO comBo &) HOSTERN 6 SRS

T°¢38 DEFO[ BoR"S0500.

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

- - - - - -
4i — j +3kand —2i + j —2k.




33.

34.

35.

36.

37.

11 1313 (NP)

n CﬁD"’é(;; ?.@j"géogpé @OJJéé(})C@D

(1 + sin® —icosejn (TI’ j . (’Tl’ j
- - =cosn|——0|—isinn|—— 60

1+ sin® + icos6 2 2

€92 2200875 WATID.

If n is a positive integer, prove that
1+ sin® —icoso )" T .. T
- - =cosn|——6|—i1sinn|— — 0
1+ sin® + icos6 2 2

25 DEHBOTE BDITHOADE0KE S0P T @508 $y5 0o B0)3eS Babattsmy s

90 5RO 5¢ BBBGPOLED BAB) WIEH%0.

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

(30050500 f(x) = tan ~ L(sinx + cosx), x > 0 908K (01 E) & PNBOTT BB

S50,

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

03)

flx,y)= _r £9000::)¢8, xal + yal = —f @ 200ery) VALK,
x>+ yz ox dy
If f(x,y)= then, prove that xa—f + ya—f =—f.
X%+ y2 ox dy

v, a“’?S@T’gESJJ 20000 ‘h’ A8y SOAD ISVRVISEMECIES SRV IV IVC S VR SCIN SRS RN VS S
EHATA0N  BIORTHEVE D E350080 oA 0500,

Derive the formula for the volume of a cylinder with radius ‘t” and height “h” by using
integration.

[ Turn over
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38. (pAq — (pVvq) 30 &8 W0 HTedad (6T ) 9 2a0erid) DAL
Show that (p A q) — (p v q) is a tautology.

39. a8 05 120 S50 I002G00. 1800 5 HEddyeed Decio e HONedoHtIBod.
230500 F()OS‘D?S EJCQ?SZQJM Ieblelovon) Z)goé’éb BoN " 05500.

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. @580 D080 yx3dx+e_xdy=0 80 P800 (x3—3x2+6x— 6) e*+logy=c )
IR0
Show that the solution of the differential equation yx3dx+e~*dy=0 is

(x3—3x%+6x—6) e*+log y=c.

griico - IV / PART - IV

HJS: Q) REHOE1 eTrened (@°aIRw. 7x5=35

Note : Answer all the questions.

41. (a) p -0300%, D DeoXeBd BHoRTHAH DABSEV0e0 x+y+32=0; 4x+3y+unz=0;
2ty +22=0 559950 (§o5 D& SR coero
() E500 Doy TrEHH
({)  ©DoBI0D IT) T EBBo000
S

(b) DEE Aged0 oo 200023°%) Sa%050 @ sin (A +B)=sinA cosB + cosA sinB
(a) For what values of w the system of homogeneous equations x +y+3z=0;
4x +3y+pz=0; 2x+y+2z=0 have :
(i)  only trivial solution
(ii) infinitely many solutions
OR
(b) Prove by vector method that
sin (A +B)=sinA cosB + cosA sinB




42.

43.

13 1313 (NP)

x—2 y—2 z-
% = 3 2

1
EOA Doty (1,1, —1) rooe S DBOBODIE

SHHRAIS DAETEI0 B0,
Slw

TOoWBOR0 ¢ all—x0+x°—1=0.
Find the cartesian equation of the plane containing the line

x—2 _y—-2 _ z—-1
2 3 -2

and passing through the point (-1, 1, —1).

OR
Solve : x11—x04+x°—1=0.

25 DY BB  DotidR) 0%, 00T T BIEH0e 008 ATEN0 TP
REPH[0D $o0aT0 B0 Dot oo, DotodeHos (3, 0) $o00Kw (-3, 0)

x2

1 + 2 =1 Jatoso.

UNE

006 B0 BIPEK000 I208:500 9 ) 2002P)

S
TP SRS 55 e AAhe e HPHBORS0 TG0 22 ed
22008°59) WATO[0.

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
x2 y2

that the sum of its distances from (3, 0) and (-3, 0) is 9, is F + 5N 1.
(%)

OR

Prove that the area of the largest rectangle that can be inscribed in a circle of
radius ‘1’ is 2r2.
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44.

(@)

14

IPBOB08006% BoVeGS &8 WRS ©oesa P& t VEKS Y ﬁ)oéaég QB 8030.

$5B0$5 x = 100t — ?tz ESoT50590 ¢

()  pS Doy, @Pvogs IS
d)  QpS MOQ Ay BTy Ddocko
(i) BEoE0) KO I

-0

(v) S oo Hood INBDIYVEE TR B0
S

9DBTHOAD0 16x2—9y% —32x — 18y +151=0 G300, 030, T°gLed HoBAK0
BEH000:50 S0 $o00K DB Actoos.

A missile fired from ground level rises x metres vertically upwards in t seconds

and x = 100t — %tz. Find :

(i)  the initial velocity of the missile

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

(iii) the maximum height reached

(iv) the velocity with which the missile strikes the ground
OR

Find the centre, foci and vertices of the hyperbola 16x%—9y?—32x —18y+151=0
and draw the diagram.



45.

46.
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2.5 055> 1000 5008 DTG0 06550 Y, B0 34 5000500 ER0IBePD00 16. DeTesssos

TEPTEI0 @9 a0l oS 70% B0 BIPT,© BB L0800
P[0 < Z < 1.04]=0.35
S
S5E800 y = sinx $o0CAK0 = cosx 5000T0 S x =0 [0 x = T 8¢5 FT g0
ESOR 0800,

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] =0.35
OR

Compute the area between the curve y=sinx and y=cosx and the lines x=0 and
x=m.

w=x+2y+22 Ao0CT0 x=cost; y=sint; z=t DO BIOI[ &DABTA0D (ii—V:X)J

d
S50t wé x, y B00ahs 2 (39890 d—V;’ ESORIE0500 S0B0T0 S50

$63D0)S0.
S

RO GRS 15°C eyt ¢ HOS" 100°C &ZPris SORS & 53y eosndso. &
&L 5 TS 60°C 0 SAFFHD0 358 5 ADoLe @oBBod” 70 e IB
S0MTR8500.

If w=x+2y+z? and x=cost; y=sint; z=t find (il_‘:] by using chain rule. Also

w
find It by substitution of x, y and z in w and hence verify the result.

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

[ Turn over
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47. (a) DTH00 GI0E, B OGO GEROK D& B0H0.
oo

(b) 550D HABBEIZ PE0H00 -
-2, -2, -2
(5D2—8D—4)y =5e5 +2* +3 y=Ae® +Be 5 - —
92 23208P%) BATOBW.

(a) State all the five properties of groups.
OR
(b) Prove that the solution of the differential equation :

-2 -2 -2
—x —x
(5D2—-8D—4)y=5e5 + 2"+ 3 is y= Ae™ +Be 5 —%xe5 -

-00o0-




