
PART-III 

e;6lnrfl�1.o / MATHEMATICS

( �uS)W LD!!)IDJLD qbrE.Jctl6D GD� / Tamil & English Versions) 

�JBIJ"LD : 3 LO� ] [ GlL.Drr�� LD�uQu6m"8:iGTT : 200 
[Maximum Marks : 200 Time Allowed : 3 Hours ] 

c�H616l.f6mlT : (1) � m6ITT�� <cml 6ITTrrB;s.;� LO a=rfl l1J rrs.; u � ru rrl£1 �GTTGTT� rr ��u�m6m"
a=rf1 u rrrr��a;. Qs;rrGTTGTT<@..jl.D. �5$1.J u�61S1GU @56ID!l)u51@LJ LSl� �6ID!l)cS
8:i� 8:i rr� LJ u.rrrorrl LLD �L6ITTL!t-l1J ff 651E Q �rrh@S1 s;s;� LO.

(2) jBG'l}W �GUQ)� ,8:i(!5ULJ 6©LDu.Sl.6lD� LD.L{b)�LD �@�ru�,cb(§LI u11JG1Tu@��
�6l.l�@LO. ULffi18:i.6TT 6l.16IDIJ"��'!D® Glu�61Q) U11Jmu®��G1-1LD.

Instructions : (1) Check the question paper for fairness of printing. If there is any lack of 

Note: 

fairness, inform the Hall S�pervisor immediately. 
(2) Use Blue or Black ink to write and pencil to draw diagrams.

LI@)� - �-/PART-A 

40x1=40 

(ii) Q s.; rr@ a;s.; u u l-L !f)IT6lrr ® 61S16ID L8:iGTT1 GU u518:il@..! LO GJ".[) LI GID LllJ 61S1 GID Lu51 GID6ITT
��rrfi5Gl�®�� ®pS)mL@L� GlSlooLl61�6ITTl4LO �a=rr�� �®�8:i.

(i) Answer all the questions.
(ii) Choose the most suitable answer from the given four alternatives and writethe option code and corresponding answer.

[ �®ULJ8:i / Tu:q:1 over 
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5623 2 
I 

l. y 2x, x = 0 LD.[DIDJ LD x = 2 @QJ!D!!Sl !DC§ @601LGUJ GJ!D u (b)LD u �fl.J � x - �a=601a= 
Q rrw��a= ffik9.(D!]UU(b)L.DGurr� 1$l601L85(§LD �LuGlurre5GTT1� QJ60)ffilJUl)""LJ� : 

(1) s..Js 'IT (2) 2-.Js TI (3) ..Js 'IT (4) 4-.Js TI 

Th surface area of the solid of reyolution of the region bounded by y = 2x, x = 0 and 
x = 2 about x - axis is: 

(3) ..Js 'IT (4) 4-.Js 1i 

2. E( · +C)=8 LD!I)IDJLD E(X-C)=12 GT�Q.) C @� LD�LJ�:

-2 (2) 4 (3) -4 (4) 2
If : (X +C) =8 and E(X-C) =12 then the value of C is: 

(1) -2 (2) 4 (3) -4 (4) 2
3. (2, -3) GT�!]) QP6016ITT LD!I)IDJLD x = 4 GT�!]) @lU85(§QJ6011)""601UJ85 Qa;rr�L

4. 

I u QJ60)ffilLJ��6m" GlcF@JQJ8,6\) �ffil.D : ' ' 

(1)[ 2 (2) 4 (3) 6 (4) 8
Th length of the latus rectum of the parabola whose vertex is (2, -3) and the directrix 

x = 4 is: 

(1) 2 (2) 4 (3) 6 (4) 8
z- �e:51� LO� 

➔ 

i - j @� Gtlk96U: 

(1) 0 (2) 1 (3) -1 (4) 2

➔ ➔ 

projection of i - j on z - axis is : 

(1) 0 (2) 1 (3) -1 (4) 2

� 
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5. 

(1) ✓
2 

+ 1 (2) ✓
2 

- 1 (3) 2✓
2 

- 2 (4) 2✓
2 

+ 2

The area of the region bounded by the graphs of y = sinx and y = cosx between x = 0 

d 1T . an X = - IS: 

(1) ✓
2 

+ 1 (2) -Ji - l (3) 2✓
2 

- 2

6. f(x) = x2 <or6m!D 8=rTITL...jffi@) :

� 

(1) x = 0 6lSl ru Q u ® LO LO� u LI �6!5lrr@ 

(2) x = O @Slru c!flIDJ LO LO�LJL...j �6!5lrr@

(3) @lq-�IDJ <or��ffi�8.i�ffiffi GJU@L.D L.0�1.JL...j8.iffi ��@

(4) @lq-�!Drr <or��ffi�8.i�ffiffi Gu@LD LO�LJL...js.iffi �6!5lrr@

The function f(x) = x2 has

(1) a maximum value at x = 0

(2) minimum value at x = 0

(3) finite number of maximum values

( 4) infinite number of maximum values

8 8 
(1) y = ± 

.Js (2) X = ± 
.js (3) 

y = 

The directrices of the hyperbola x2
- 4(y-3)2 = 16 are. :

8 8 
(1) 

y = ± .Js (2) X = ± 
.js (3) 

y
=

± 
.Js

8 

± .Js 
8 

(4) 2✓
2 

+ 2

.Js 
(4) x = ±-

8 

.Js 
(4) x = ±-

8 
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8. � 6o> r,r u51 6'51 ® � � GJ ru u u LL � ® GJ 6l_J 8.i 6o> 60m" w rr 601 � "t" @51601 rr 1-9-u51 GD x LD LL fr
J:516o>608:i@)��rr8.i GT@L.D�$1!D�- GLDWLD x = t(l00 -:- 12.5 t) GT�GD �Jb� GJ6l_j8.i6o>60n
�6o)L�� LDuGu@ 2-WIJ"l.O

10. 

11. 

0 

(1) 100 LDLLIT (2) 150 LD LLIT (3) 250 LDLLIT (4) 200 LDLLIT
A missile fired Jrom ground level rises x metres vertically upwards in "t" seconds and
; x = t(l00- 12.5 t). Then the maximum height reached by the missile is :
(1) 100 m (2) 150 m (3) 250 m (4) 200 m

(1) ✓
7 

(2) 4 (3) 3
The radius of the director circle of the conic 9x2 + 16y2 

= 144 is

(1) ✓
7 (2) 4 (3) 3

2a a 

f f (x)dx = 2 ff (x )dx GT601 @@8:i8.i Gru 6<mY@LD rru51 � :
:0 0 

1(1) f (2a-x) = f (x) (2) f(a-x) = f(x)
1

i(3) f(x) = - f(x) (4) f(-x) = f(x)
2a a 

, f J(x )dx = 2 f f(x )dx if:
!O 0 

'1(1) f (2a - x) = f (x) (2) f(a-x) = f(x)1
;(3) f(x) = - f(x) (4) f(-x) = f(x)

1 ·-J3r [ ·-J3r I 

-1 � 1 3 + -1 -
2 

t 3 .@GITT LD/iih.JL.j :

1(1) 2 (2) 0 (3)
I 

:Th l f -1 + z 3 + - - z 3 ., 
1 ·-J3r [ 

1 
·-J3r1 e va ue o 1s: 

I 2 2 

i(l) 2 (2) 0 (3)

- 1

- 1

(4) 5

(4) 5

(4) 1

(4) 1
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12. [-: + b, b + -;, -; +-:] = 8 GT6ml6U [-:, b, -;] @6ITT LD�ULj:
(1) 4 (2) 16 (3) 32 (4) -4

(1) 4 (2) 16 (3) 32 (4) -4

13. -z e!:J)GITTJDrfLD a;rr6ULJ@5�u516U �Go>LDJ:B�rfQ) z �Go>LDll...j LD a;rrru LJ@.5� :
(1) (SP�GD a;rrru lJ@.5� (2) WIJ�LrrLD a;rrru lJ@.5�

If -z lies in the third quadrant then z lies in the :
(1) first quadrant
(3) third quadrant

(2) second quadrant
(4) fourth quadrant

14. LjGTTG11la;m (0, 0), (3, 0) LD.(DIDJLD (3, 3) �cElUJ(@J.(DGo>JD (Y)Go>6ITTLJ LjGTTG1118;6Tfrf 8j8, Qa;rr�L
(Y)8'Ga;rr���6ITT UIJULj X - �a=Go>cFLJ Qurrw��a: 8T!:9.(DJDUU(b'\L.DGurr� cE1Go>Lffi@5LD
�LuGurr@Gl116m" 8;6ITT �6TT6Lj
(1) 18-rr (2) 2-rr (3) 36-rr (4) 9-rr
The volume generated by rotating the triangle with vertices at (0, 0), (3, 0) and (3, 3)
about x - axis is
(1) 18-rr (2) 2-rr (3) 36-rr

15. WIJLGo>LLJLJGo>L u51Go>a; GT�8;Gl116ITT a;�LD. 8i5l..LL6'516ITT $� :
(1) (Y) lrj-@J rr 6ITT @5 ru LD
(2) �Go>IJ8'@56DLD LDL(b'\LD
(3) a=LD6mlll...j6o>LUJ �6o>IJffi@56DLD LDL(b'\LD
( 4) (SP lrj-(@J !D JD @5 Q) Li) 

The set of positive even integers, with usual addition forms
(1) a finite group
(2) only a semi group
(3) only a monoid
( 4) an infinite group

(4) 9-rr

5623
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16. �® cHD@ . .irrUJLJL.j wrr,o51 X @6nl �a;��ffi6L! �615)JD8= a=rrrrLJ (p.d.f.)

lrcx:x)I � � :k I ;k I :k I � I 2� 17J+kl 
GT6'5T16D, k @6nl LO�LJ Lj 
(1) 1 8 (2) 1 10 (3) 0
A random variable X has the following p.d.f. 

0 1 
0 k 

The value of k is 
(1) (2) 

2 

2k 

1 10 

3 4 

2k 3k 

(3) 0

(4) 

5 

(4) 

1 -1 or 10

1 
-1 or 10

17. f(D)=(D-a) g(D), g(a) :t:O GT�6D QJ615)ci;a;Qa;@8= B=L06nl"UrrG)f(D)y=eax @6nl cf1!I)UL.j�
irrGll :

(2) g(a) (3) g(a) eax (4) g(a)
The particular integral of the differential equation f (D)y = eax where f (D) = (D-a) g(D), g(a) :t: 0 is: 

(2) g(a) (3) g(a) eax (4) g(a).
18. 400 LOff6ffl@JITc9;6Tl" GT@�UJ 8,��� G�rr@Sl6nl LO�uQuooa;w @lU6D�6o)Q)L.J U(JQJ615)Q)

���®a;ffil!!)�- @�6nl a=!Jrra=rrif1 65. GwwLO 120 l.Dff6ffl@JIT8,W 85 LO�uQuooci;�a;®
GL06D Qud)!]51Q5UL516nl, LO�uQuooa;w 45 @6'5l®fe� 65 8;(§ITT GUIDJLD 
LO rr 6ffl@J rr c9:i � 6m" GT oo � a;615)ci; 
(1) 120 (2) 20 (3) 80 (4) · 160The marks secured by 400 students in a Mathematics test were normally distributed with mean 65. If 120 students got marks above 85, the number of students securing marks between 45 and 65 is 
(1) 120 (2) 20 (3) 80 · (4) 160
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19. y2=4ax <or6irr!JJ UIJ@J6o)GTTW��6irr QmiJ@5��� Q�ITG)Ga;ITG)a;m Q@JL(b!LD LJGTTOOu516ITT
JB)UJLDLJLJIT6o)�
(1) Q 5C@J (@J a;Q) LD
(2) @UJffi@5@J6o)I)
( 3) (Y) 6o) 6ITT1.t516D @J 6o) IJLU u u ® LD Q � rr (Bl Ga; IT®
(4) Ul)@J6o)G1TUJ��6ITT �8=Sr
The locus of the point of intersection of perpendicular tangents to the parabola y2 = 4ax
is:
(1) latus rectum
(2) directrix
(3) tangent at the vertex
( 4) axis of the parabola

2 0. i.S16irr ru ® (@J 6ITT(@J !D IDJ ITT <or� �(@J !D IT 6ITT 861..!D ID] : 
(1) � (!5 (@J 6o) a; a; Q a; @ 8= 5 LD 6lIT U IT L Lq-6ITT (@J rfl 6o) 5 LU IT 6ITT � � � W 6lT GIT

(@J 6o)ffi8jQ 8:i @ffiffiOO 6?IT (@J rfl 6o)5a;OO 6D, �8=5 (@J rfl 6o)5lLJrT @5 LO. 
(2) (@J6o)ffi8jQa;@a: 5LD6ITTUITLLq-6ITT U'-9- <oT6ITTU� ��WGTTGTT �55 Q.Jrf\6ID5

(3) 

(4) 

6)J 6ID a; 8j Q a; @ @51 6ITT u '-9-LU IT @5 LO ( 6)J 6ID a; 8j Q a;@ @51 61) L.Sl 6lIT 6ITT ffiJ a; GTT LD !D IDJ LO
u '-9-(Y) Q) ffiJ a;ro @® u i.S16ITT � 6)J !b 6o) !D iffiffil LU i.S16ITT) .

dy Ji (x, y) . . rfl . ("'\ • • . -
d 

= f 
( )

616ITTU� (Y)�6D @J 6ID5, (Y)�6D U'-9- 1.o1a;IT�L 6LDUU'-9-��IT6ITT 
X 2 x,y 

QJ<oIDa;ffiQffi@8= 6LD6m"UITLIT@5LO. 

dy + xy = ex <or6m!J) 5LD6ITTUIT(bi x @@ -�® G�rflwa: 5LD6ITTUITLIT@5LO.
d x  

Identify the incorrect statement 
(1) 

(2) 

(3) 

(4)

The order of a differential equation is the order of the highest order derivative 
occurring in it. 
The degree of the differential equation is the degree of the highest order derivative 
which occurs in it (the derivatives are free from radicals and fractions). 

d 
y = j1 t' y � is the first orderfirst degree homogeneous differential equation.dx 2 x,y 

dy + xy = ex is a linear differential equation in x.

d x  

5623 
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21. 

22. 

(1) 1 (2) 2

The degree of the differential equation 

(1) 1 (2) 2

8 

(3) 3

1 + (
dy)½dx)

(3) 3

x-3 y-1 z-5 .. x-1 y-2 z-3 --=--=--ill�will--=--=--
4 2 -3 4 2 -3

(1) 3 (2) 2 (3) 1

The shortest distance between the parallel lines : 

x-3_y-1_z-5 x-l_y-2_z-3 .------ -- and------ --1s: 

4 2 -3 . 4 2 -3

(1) 3 (2) 2 (3) 1

(4) 6

(4) 6

(4) 0

(4) _ 0

23. ffiGULJGluoo �GTT��Gl) Z1, Z2, Z3, Z4 GT�� Lj<oTTGTTlffi<oTT (Y)��GLU rurf1�19=u5Jru ��illJfi�
�® c®��ffilJ��m Q:P�6m"LJLJGTTGTTlffirorr8.i @®uu�!b®t.b ��� illW��ro�t.b
�OO-�illlLirTffi @®uLJ�,ID@jLJ) �<orrro [filuJt��6m" :

A 

The points z1, z2, z3, z4 in the complex plane are the vertices of a parallelogram taken in 
order if and only if : 
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Y = emx
LD !D IDJ LO y=e-nzx

1 
m > 1 GT6ITT®J LO C@J � 61Hi)J � IJ" c9:i (.@9 a;@) @�LL.IULL

Ga; rr 6ITTIT LO

(1) 

(3) 

-1
( 

2m 
) tan 

2 m - l

-1( -2m )tan 
2 

1 + m 

(2) 

(4) 

tan-1( 
2m 

) 
1 - m2 

tan-1( 
2m 

) m2 + 1

The angle between the curve y = enzx and y = e - nzx for m > 1 is

(1) 

(3) 

tan-1( 
2m 

)
m2 

- l 

tan-1(
-2m

) 
1 + m2 

(1) p V q 

(2) 

(4) 

Which of the following is a contradiction ? 

(1) p V q (2) p I\ q 

(1) x = -3a, x = O (2) x = O, x = 3a

The curve ay2 = x2(3a -x) cuts the y-axis at :

(1) x = -3a, x = O (2) x = O, x = 3a

-1(
2m 

) tan 2 .1 - m 

tan-1
( 

2m 
)

m2 + 1 

(3) p V (~p)

(3) p V (~p)

(3) x = O, x = a

(3) x = O, x = a

(4) p /\ (~p)

(4) X = 0 

(4) X = 0 

[ �®u�a; / Tum over 
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ax+y+z = O; x+b y+z = O; x+y+cz = O qbl£1UJ B=LDro1ITUrr(E)s.;mlro1IT Q�rr(§LJUrr6nl�

Q 
__a· • fF. 

Q 
. nc:1 •. c.'l • 1 1 1 �® (@Jro111UU6mLllJ!D!D �rf6m(@J U!DJ.!)1(!5UL.J16nl 1 - a + 1 -b + 1 -C =

(1) 1 (2) 2 (3) -1 (4) 0
The system of equations ax+ y + z = O; x +by+ z = O; x + y + c z  = 0 has a non-trivial

1 1 1 solution then 
-- + -- + -- = 
1-a 1-b 1-c 

(1) 1 (2) 2 (3) -1 (4) 0

28. a �® �a=�UJLDrI)!I) G16l.JffiLIJ"IT8:i6L!LD, m �® �a=�WLDrI)!D �Gma=t61GUlwrrs.;6L!LD

@® u iS161IT nr a qh6n"T � � IJ"6D@5 Q GLl ffi8:i LIT 6Td1 GU :

(1) 111 = ± 1 (2) a = lml (3) 
1 

a = -

lml

➔ ➔ 

(4) a = 1

If a is a non - zero vector and m is a non - zero scalar then m a is a unit vector if :

(1) m = ± 1 (2) a = 1ml (3) 1 
a = -

lml 
(4) a = 1

29. lz-z11 = 1z-z216Td1GU 8:i6DLJG1u6m z -@6m J£)wLDuurrGm�:

(1) q!;,{E)GmUJ GmLDWLDrrs.iffi Qs.;rr6mffL Gl.JLLLD

'� 

(2) z1 -� GmLDUJ LDIT8:iffi Qs.;rr6mL Gl.JLLLD

(3) qb�ru�a= Qa=GD®)JLD GJnfrc9,Gs.;rr(B\

(4) z1 LDd)IDJLD z2 -8:iGmITT @�6mrrffi(§LD Ga;rrLi.q..� G16ffi.l@5�� @® 6LDG1GtJLLq
If lz -z11 = lz -z2 1 then the locus of z is
(1) a circle with centre at the origin
(2) a circle with centre at z1
(3) a straight line passing through the origin
( 4) is a perpendicular bisector of the line joining z1 and z2
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30. B=LDULcJ-��rr6lIT GJ5rflUJc§: B=LD6m"urr(&!a;Gl"T16m" Q�rr®uL.5l6D p(A) < LDrr!]51a;Gl"T16m" <or��s;6o)a;,
<or6l5Tl6D Q�rr®uurr60T�

31. 

(1) QruGlfiuLJ6o)L� �rr� LDL(&!GLD Quti)!]51Q9ffi@)l.D

(2) GlruGlfiL.Ju6o)L� �rr� LDWIDJLD <of��ffi6o)8:iUJW!D QruGlfiLJLJ6o)LUJW!D �rr�a;GTT
Q u ti) !]51 @ffi@) LD

(3) QruGlfiuLJ6o)LUJW!D �rr�a;GTT LDL(&!GLD GlutiJ!]51®ffi@)lD

(4) �rr�a;GTT Glu6Jp51®s;8:irr�

In the homogeneous system p(A) < the number of unknowns then the system has : 

(1) only trivial solution

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

(3) only non - trivial solutions

(4) no solution

s; w 8;8:i �LG)J ti) IDl GIT <of 6o)G)J Birl.d) IDl 8:iGTT ? 

(i) 8:i L� GTT 2-6m" 6o)6m <::�J) rf@J �$8:i L(b\ LD

(ii) G(J"rrB=rr �® kb

(iii) u rr Gl516m J5l !D LD Q@J flrnT6o) LD

(iv) 1 �® ua;rr <orflrnT

(1) (i), (ii), (iii) (2) (i), (ii), (iv)

(3) (i), (iii), (iv) '(4) (ii), (iii), (iv)

Which of the following are statements ?

(i) May God bless you.

(ii) Rose is a flower.

(iii) Milk is white

(iv) 1 is a prime number.

(1) (i), (ii), (iii) (2) (i), (ii), (iv)

(3) (i), (iii), (iv) (4) (ii), (iii), (iv)

5623 
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➔ ➔ ➔ ➔ ➔ ➔ 32. 
1
3 i + j - k GT�� G16l.J85L6o.llJ" �® e!J)�Q) 6lS1L...LU)fT��LD i � 3 j + 4 k -� �®8585U)fT85�LD Gl85rr�L @6o.l�851J"1£�6ITT" uiru� 

I / 
• � 

• 

T 10./3 (2) 6../3o (3) t../3o ---> ---> (4: 35D 
The area of the parallelogram having a diagonal 3 i + j - k and a side 

· I 
. 

. . - - . 

(t:::�kis : 

6✓'3o (3) 1$o
2 . . (4) 

33. a4y2=x2(a2-x2) <oT�!I) 6).J6o.l6TT6>J6o.ll]" GU6o.llJ"W.Q)J8585LJUL...L @6o.lLG1GUGTfl :
1 · 

• • • ' I · .. ·.•, (11) x�aU)!I)IDJLDX�-a (2) x<aU)!I)IDJLDx>-a
I . . . . . 

. 

(3� x � -a U)!I)IDJLD x � a (4) x � a U)!I)IDJLD x > -a�e curve a2y2=x2(a2-xZ) is defined for; 1·-· . . ' (1� x � a and x � -a (2) x < a and x > -a
I (31 x � -a and x � a (4) x � a and x > -a

35D 

3._4. f(3:)=2;f' (a)=l; g (a)= -1; g'(a)=2 GT�GD lim g(x ) f(a)--:- g(�)_f(x) �6irr
[:·. . . ·- ·-· .· x ➔ a x __, a - .

. 

I - . . 

If) . ill�,uy
I (1) 5 (2) -5 (3) � (4) -3

J!�(a)=2;f' (a)=l; g (a)= -1; g'(a)=2 they the yalue of x�a g(x) f (a)-g(a) f(x)

.' \ ·· · · · x -a 
lS � 

(ll 5. (2) -5 (3) 3 (t/ -3 
35. A GT6lITJP ��u5l6irr Qjffl6o.)6 3 �-dlru det (kA) GT6lITU� :(1) k3 <let (A) (2) k2 <let (A) (3) k det (A)

; ·1 If JA. is a matrix of order 3, then det (kA) is
nl . lf3 det {A). (2) k2 det (A) (3) k det (A)

'I ,, :

(4) <let (A)
(4) <let (A)
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36. �® Uffi6'6)L6'6)lLJ 16 (Y)6'6)!!)856TT Q)ffiLO �UIT�, @IJ"L6'6)LLJLJ6'6)L GT6m �6'6)LLJU�Q 6lJ W, p51 UJ IT @5 LI) GT 6ml 60 9 @JJ!) !!51 u5) 6bT UIJ"6l.l !-0 U l!}- :(1) 4 (2) 6 (3) 2 (4) 256In 16 throws of a die getting an even number ts considered a success, then the varianceof the successes is
(1) 4 (2) 6 (3) 2

37. A = [! �] Gr6MJD ��a;(§ (adj A) A =
(l)

[: il (2) [� �]
If A=[! �l then (adj A) A =
(l) [: il (2) [� . �]

38. xy - �GTT��WITTITT GTfoQ)IT (g]l>rr85Gc951T@c95�6m' Q�IT(§LJ�6m'@6'6)�WIT6m� �6\:?6\)) 6l.J�c95B>Gc95@8=8=L.D6bTUITG) 
(1) 

(3) 

d2
y 

(2) -=O

· 
cix2 d2

y(4) - + y = 0dx2 

(4) 256

(4) [� �] 

(4) . [� �] 

The differenp.al equation satisfied by all the straight lines in xy - plane (not parallel toy-axis) is:
(1) 

(3) 

d y = a constantdx 
y + dy = 0dx 

(2) 

(4) 
d2 �+y=Odx2 
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39. -; = (-7 +27 + 3k) + t (-2 7 + 7 + ,;)LDD)IDJLD

7=(21+37 + sk) + s (7 +27 + 3k)GT6ITT!D
(ga; rr@a;Gir Q ru Ltq-85 Q a; rrGir (§!!j Lb LI GirGTfl
(1) (2, 1, 1) (2) (1, 2, 1) (3) (1, 1, 2) (4) (1, 1, 1)

➔ ( ➔ ➔ ➔) ( ➔ ➔ ➔) The point of intersection of the lines r = - i + 2 j + 3 k + t -2 i + j + k and
I 

➔ ( ➔ ➔ ➔) (➔ ➔ ➔) r = 2i + 3j +5k +s i +2j +3k is:
(1) (2, 1, 1) (2) (1, 2, 1) (3) (1, 1, 2) (4) (1, 1, 1)

40. Gu@858.iQ) @S)�6l5)UJLJ Qurrw�� @)6DLDrr£1UJ �6ITT!6)6ITT Jfirf6DrfLDLJLq- �Q)fliJ8.iGTTlru
-i@6m 6)_Jlfl6l5)a=:
(1) 4 (2) 3 (3) 2 (4) 1

The order of - i in the multiplicative group of 4th roots of unity is :
(1) 4 (2) 3 (3) 2 (4) 1

LI®� - �/PART- B

10x6=60 

(ii) @Sl 601 rr GT 6m5r 5 5 - ffi @) Bi mrr Lq. u LI rr Bi @Sl � L UJ GTfl 85 a; 6l..J LI):, LS) !D
@S1 601 rr 85 a; GTfl 6'51 ® P5 � 6J cg�� LD � 6irr LI� @SI oo rr 85 a; (§!!j 83@)

@SI 6l5) L UJ GTfl 83 8.i@..j LD.
Note: (i) Answer any ten questions.

(ii) Question No. 55 is compulsory and choose any nine from the rerri-aining.

41. � � i9,(ga; rf 615)@.J @ � !D t6) 6l5) 601 u UJ 6m"U © �� x + y + 2z = 4; 2x + 2y + 4z = 8;

[fil 

3x+3y+6z = 10 GT6m!!) Q�rr®uLS1�6nT �IT<938.i
Solve the system of equations x + y + 2z = 4; 2x + 2y + 4z = 8; 3x + 3y + 6z = 10 by using
determinant.
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43. 

[
-4 

Show that the adjoint of A= �

15 

-i
I]is A itself.

➔ ' (➔ ➔ ➔) ( ➔ ➔ ➔) ➔ ( ➔ ➔ ➔) r = i + 2 j - 5 k + t 2 i - 3 j + 4 k GT6l5T!]) r · 2 i + 4 j - k = 3, GT6l5T!])� GTT � 6o) � S:Jf, � 8; @5 LO LJ GIT GTTl u516l5T � l1J � Q � rr 6o) Q)8j6o) GTT 8; a; rr 60of a;.

Find the co - ordinates of the point where the line 

5623 

➔ (➔ ➔ ➔) ( ➔ ➔ ➔)· . ➔ ·( ➔ ➔ ➔) r = i + 2 j - 5 k + t 2 i - 3 j + 4 k meets the plane r · 2 i + 4 j ..:... k = 3.
➔ ➔ ➔44. (i) 2 i - 2 j + k <oT®JLO G1rus.iL®ffi@5 @6o)6lmTl1Jrr6lIT�LO <or60of6"6ITT"61T� 52._6o)LUJ�LDrr6lIT @S)6o)5 �® �8j6o)GTf (1, 2, 3) GT6l5T!!) LJGITGTTlu51m @®!6§1 (5, 3, 7) GT 6l5T !D LJ GIT GTTl ffi @5 JB a; IT�� LD rr u51 � � QJ @S1 6o) a= Q a= UJ � LO G ru 6o> ru 6o) l1J ffi 

a; 6"6ITT" 8; ffi1 (E) a;
(ii) x2+y2+z2-3x-2y+2z-15=0, GT6l5T!]) Ga;rrGTT��� 6lS1LLLO AB LD.(DIDJLDA-@6l5T cqbl1J�Q�rr6o)Q)8;GIT ( -1, 4, -3) GT615t1m B-@6l5T cqbl1J�Gl�rr6o)Q)ffi6o)61Tffia; rr 6"6ITT" a;.

➔ ➔ ➔(i) A force of magnitude 5 units acting-parallel to 2 i - 2 j + k displaces the pointof application from (1, 2, 3) to (5, 3, 7). Find the work done by the force. 
(ii) If A( -1, 4, -3) is one end of a diameter AB of the sphere

x
2 + y2 + z2 

- 3x -2y + 2z -15 = 0, then find the coordinates of B.
I A I [ �®UL.Jffi / TUTI1 over
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45. 2+.J3i -m �® �ITQ.Hr8;$ Qe;rrnITTL x4 -4x2+8x+35=0 GT®JU) B=L06blUITL�L�
�rr<£a;_

Solve the equation x4 -4x2 + 8x + 35 = 0, if one of its roots is 2 +.J3 i.

Prove that tan-1x < x, for all x > 0. 

47. �® �<£G8JIT6m\T��6m" @ir�® LJ<£8jfliJffiGTT16m" }I>GITfliJffiGTT ��!]GlLI 4 LI), 5 LI) q!,(§LD
LD!I)IDJLD �Q.J!D!I51!D® @�LL.JULL Ge;rr6mrr �GIT@S1� GiJIDJLD @S�Lb @S16ITT1TLq-<£® 0.06
G IJ"lq-lLI 6bl GT� Q), J5l � Q) llJ IT@rr JI> GIT fliJ a;� GIT 2-� LllJ �JB� u $8; fliJ a;�<£® @ � L GLU

GcSrr6mrr �GIT6Lj ; �e; @®<£@5LD Curr�, ��6bl uiruLS1Q) G;J!I)U{b)LD G;J!I)!]) @5�Lb

Two sides of a triangle are 4 m and 5 m in length and the angle between them is 
increasing at a rate of 0.06 rad/ sec. Find the rate at which the area of the triangle is 

'1T 

increasing when the angle between the sides of fixed lengths is 
3 

.

48. V=zeax+by LO!I)IDJLD z �@IT� X, y -@Q) n -LO Ulq- cfl.DUULq-��IT6nT a=rrrrurru516bl
av av 

x - + y - = (ax + by + n)V <or6m" J51IDJ6L!6.i :
ax ay 

If V = zeax+ by and z is a homogeneous function of degree n in x and y, prove that
av av 

x - + y - = (ax + by + n)V.
ax ay 

49. f sin6 x dx - � LD�uy e;rr�e;.

I 

Evaluate: f sin6 x dx.
i 
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5 0. �® ®ml rr ifc¥) w �L� l.D Q u rr ® ml 8rr Q (@ju u J:51 Go)Q} � 61T6Lj T �GITT� @56'6) ID� LD LD ITIDJ 
Gri�LD (T-S) GT8ITID @S)��wrra=��fD® @S1ctl�LDrrcE �6o)LDJB�ffi61T�. @ITiJ® S GT8ITU� 
SrfD!J)J u �ID��8IT J516o)Q)UJ ITGITT Q@J u u J516o)Q)UJ IT@)l.D. �r,n.bu��GD T = 150°C GT�GD
✓t' GJ]:>r,r��ro @5mlri-ifc¥1w6o)L�LD Glurr®ml8rr Q@JuUJ:516o)Q)6o)UJffi cEfr@rcE.

The temperature T of a cooling object drops at a rate proportional to the difference 
(T-S), where S is constant temperature of surrounding medium. If initially T = 150°C,
find the temperature of the cooling object at any time 1t'. 

51. [(~q) A p] A q �® Q;j)l)"@l"Urr@ GTGITTfficErn.: .... @cE. 

Show that [ ( ~q) A p] A q is a contradiction. 

52. �® ®ru��8IT �ruG@Jrr® �IDJUL.jl.D ��8IT GTfE1rr l.D6o)1DUJrrcE @®a;®GLD6m1ro,
� ffi@) Q) l.D �® GJL.16'51 UJ 8IT @) Q) LD IT@) l.D GT 6lIT J51@t.518:icE6Lj l.D.

If every element of a group is its own inverse .then prove that the group is abelian. 

53. JD8ITIDITffiffi cfj6o)Q)fficfjLJLJLL 52 6L@fficEGTTLr&JctlUJ 6L@fficEL....�60l®Ji>� W® 6L@cEGiT 
fE1 ® LD u 6o) @J a; @) LD · Qf) 6o) ID u5l GD GT@ a; cE u u ® $1 8IT ID 6lIT . 6J Giu (ace) 9 L@ cE GTTl 6m 
GT��B;Go)cfjffi@) 8=1JIT8=rf1�LD, LJl)"@J!!)U��l.D cEIT@rcE. 

Two cards are drawn with replacement from a well shuffled deck of 52 cards. Find the 
mean and variance for the number of aces. 

5623 
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54. �@ Q�ff�!!)B=ff6lf>Q)u_j)Q) 2-!!)UfE�ll.Jff@)l.O �ff�LJUffITT8'6lf16D 20% 
@) 6lf> p) lLJ 6lf> L UJ 6lf> 6lJ UJ rr a; 2-GIT GIT 6nT. 10 � rr � u u rr GIT a; 6iT a= LD 6lJ rr w u LI QP 6lf> !D u.j) GD 
GTG)8'$1.JUG)LD aurr� a=rfiUJrra; 2 �rr�LJU£TGIT$GIT @)6lf>p)lLj6lf>LUJ6lf)6l.JUJ£T$ @@8>$ 

20% of the bolts produced in a factory are found to be defective. Find the probability 
that in a sample of 10 bolts chosen at random exactly 2 will be defective. using : 

(i) Binomial distribution

(ii) Poisson distribution [e-2=0.1353]

ss. (a) 6o)L.DUJLD (2, 1); �® @j6lS°lUJLO (8, 1), alD@}JU) ��!!)@)rf1UJ @UJ<!E@j6l..16o)I; x = 4 

GT�Q) ��UIJ 6l.J6lf)GlTWfE�Gm" B=LD6m"UffLlq-6lf>6nT<!E a;rrooa;. 

(b) (i) G � : J = 
1 <or6ffT!Ql n -@6irr l.08'.gc!IDJ uSlma; (Yl� <or.wr t0/t)Llmuli; 

$£T008.i. 

(ii) ( i)3 -� LD�LILj8.i6o)GlT8, 8.ilf�B.i.

(a) Find the equation of the hyperbola if its centre is (2, 1); one of the foci is (8, 1) and
the corresponding directrix is x = 4.

OR 

(b) (i) Find the least positive integer n such that(�� : J = 1.

1 
(ii) Find the values of (i)3.
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LI@)� - @ / PART - C 

®nSluy : (i) 6T6l06l.lcglUWJLD LI�� GlS16ITTIT8:i85�8:i@j GlS1�LLLJGITl8:i85�LD. 10x10=100
(ii) 6lS1 6ITT IT GT 6noT 7 o - a; ® 6.t 6lrnT tq. u LI rr B> 6lS1 � L lLI Grfl ffi 8, � LO , ·i.51 ro.

GB 6ITT IT a; 8, GITl 601 ®JI>� 6J cg�� tb � 6irr LI� @S1 6ITT IT a; 85 (§ a; @

Note:
<ruS1�LUJGITl8:i85�LD.

(i). Answer any ten questions.
(ii) · Question No. 70 is compulsory and choose any nine from the remaining. ·

56. �IJ (!:P�!I)u51�6ITTLJ ULLJ615TU®��
x-3y-8z = -10
3x+y-4z = 0 

2x+5y+6z-13 = 0 loT6lIT!I) Q�IT@jLIL.j �@ffi.J85�LDQ.j :2_�LlLI�IT GT6ITTU��6"6f
�r,rrrwJI>�. irr� 8,(T6"ITTIT"8,. 

Examine the consistency of the system
x-3y-8z = -10
3x+y-4z = 0

2x +Sy+ 6z -13 = 0 by using rank method and hence solve the system.
➔ ➔ ➔ ➔ ➔ ➔ ➔ 57. a = i + j + k, b = 2 i + k,

➔ ➔ ➔ ➔ ➔ ➔ ➔  ➔ c = 2 i + j + k , d = i + j + 2 k GT60f1GD

(-; X ;) X (; X d) = [-;, b, d]; - [-;, b, ;Jd
GT6l5TU��c9= B=rf1UITIT8:i85.

➔ ➔ ➔ ➔ ➔ ➔ ➔If a = i + j + k, b = 2 i + k,

➔ ➔ ➔ ➔ ➔ ➔ ➔  ➔ 
c = 2 i + j + k, d = i + j + 2k

then verify that

(-; X b) X (; X d) = [-;, b, d]7- [;, b, ;Jd-

[ �®LI L185 I Tum over
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58. 

59. 

60. 

61. 

20 

I -2 y -2 2 -1 . • • • • • 

E 
= -3- = � GTGITT.(D GB.irrLGo)L 2-mmLB.is;lLU�LD, (-1, 1, -1) GTGITT.[DGTT1 Gl.l � G LU 8= Q a= Q) 6l) .g; c9,n_ tq. LU� LD rr GITT � m � � 6nT Q ru .g; LIT LD !D IDJ LO 8.i rr IT�� LlJ 6nT 

1 

u rr@8.i6o)GTT .g; 8.irr� 8.i.lind the Vector and Cartesian equations of the plane containing the line-r-2 y-2 z-1 . 2 = -3- = � and passing through the pomt ( -1, 1, -1).
GTGITTWJLD �ITT(o111 c!J.i6l)LJ� LDrrJ..LI' z -ffi8.i @5J..Ll'��rr6l), Re --. = GTGITT.(D,. , • • • .....a • "" • "" • • (z + 1) 1 

I 

z + l J&1 u Jb � Go) m 85@5 �Lu C...(1') P -6m J6l LlJ LD u u rr 6o>� Go) LU a; 8.i rr � 8.i. 
I l' represents the variable complex number z. Find the locus of P if Re (:: �) = 1.

yl2 +8x-6y+1=0 GT 6m.[D UIJGl.16o)ITTLU��!D@5 �8=Br, (Y)6o>GITT, @5�LlJLO, 
@ LlJ 85@5Gl.l 6o> [Ju5l 6m 8:W 6mU rr®' Q a=ru GlJ 8.i6\)�� 6nT B=L06mU rr@ LD !D IDJ LO Q a=ru (@J 8.i6\)�� 6m � ITT LO �� UJ Gl.l !D Go) .co a; 8.i rr � 8.i, GLD W LO u IJGl.l 6o> ITTLlJ �� 6m Gl.l Go) 1J u LU) Gl.l 6o> 1J 8.i. 

I �ind the axis, vertex, focus, equ�tion of directrix, latus rectum, length of latus rectumfor the parabola y2 + Bx -6y + 1 = 0 and also draw the diagram. 
l rr1 ILJ 6irr @5 6lSl ILJ i!i/lil roi ®a,@5 w irw Q w rr@5 rr1 a;1 r,r e; w ir 6lIT � ® rr1 ILJ 6ffl 6lIT �® im ru LLLJ
J IT6o>� u5l Q) Br.[!) p51 G1J@�.co�, ��6m � Go) 1J Q JD L...L<9=� 6nT J]ITTLO 36 u5l Q.)6151 UJ 6m 6o> LO Q.)8.iGTTiffi6l.JLO Go)LOLU� Q�rf6o)6\)��8.i6l.J 0.206 �8.i6l.JLD '®@85@5LOrfu5l6nT.(r!) Q LD IT Bi@j rrl ,$] r,r .$ LD If 6lIT � ® rrl ILJ@I Bi@j u51 .$ � (!!i.$ If 6ffl LD u5l Q) 6l.l ® lll G Li If� :11...Grrro 
( ") :�:Bi@jrrl 8ilr,re;wir6lIT� ®rrlil.J@IBi@j uSle;/i; Q/!'ilf6ffl6\J6l51QJ @®Bi@illlGuir� :11...Grrro

I . �[JU) ��LlJ@J!!)6o>fD85 s.;rr�s.;. 
I The orbit of the planet Mercury around the Sun is in elliptical shape with Sun at a fbcus. The semi-major axis is of length 36 million miles and the eccentricity of the orbit i� 0.206. Find: 
(b How close the Mercury gets to Sun?(Ii) The greatest possible distance between Mercury and Sun.
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62. x-y+4=0 GT6lrr.(D GJI> ri"ffiGa;rr(bl �6TT61JLLLD x2+3y2 = 12 -ffi@5 Q�rr(b\Ga;rrLIT8:i
�ITTffi� GT6lTT �e!!JL5lffi8:i. GLOWLD Q�IT(b'LD �ITTml�W�LD 8:ilT@r8:i.

Show that the line x -y + 4 = 0 is a tangent to the ellipse x2 + 3y2 
= 12. Find the point of

contact. 

63. x = a(0+sin0), y=a(l+cos0) 6f6m'.(D @��Wro@5 S:L06lTTUIT(b'8:i�GITffi Qa;IT@l"L

6lJ � GIT 6lJ � i:r ffi@5 0 = 1r @Gb Q � rr (bl Ga; IT (bl , LO ,cb IDJ LD Q a= ffiJ Ga; rr (bl � $1 w 6lJ ,cb ,o5l 6irr
2

64. 

S:L.D 6lITU IT (b' 8:i6mGlT ffi 8:i IT@T 8:i.

Find the equations of the tangent and riormal at 0 = 1r to the curve x = a(0 + sin0), 
2 

y = a(l + cos0). 

. 

· a2
u a2

u If u = sin 3x cos 4y then, verify -- = -- .

axay ayax 

- 65. x = a(t+sint), y = a(l +cost) 6f6lrr.(D 61.JLL �®GIT 61.J�ffi cycloid -u516irr �® 61S1Gbro1�6m'

��6lrr �l!j-l.JU8;8:i���L.J (x-�58r) Gurrw�@ 8rkQ!I).Q)l61J�rrGb GJ!I)U(b'L.D 
�LCJG1urr@Glf16irr 6lJ�ITTuui:ru�u19; a;rr@ra;.

Find the surface area of the solid generated by revolving one arc of the cycloid 
x = a(t + sint), y = a(l + cost) about its base (x-axis). 
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. . 

66. 
x92 

+ y:. = 1 c;;n;irr!D p\ITTruLL:!i,/JilQJ i,_ffim @o-ai.r(bl Q,%1.Jru.9;.u:!i,/Jil!D©@.nu.JuLL

67. 

68. 

69. 

IJ" u tS1 6o) 6ITT a; a; rr �a;. 
. . · . ·, · 2 2 . · 

1 

ind the area of the region 1:,ounded by the ellipse x
9 

+ Y
5 

= l between the two latus

I
e�:u= .. rra;a; : 

I (lx2 +y2) dx+3xy dy =0 
' ' Solve: . . , -

(r2+y2) dx+3xy dy =0

.. (36D2 - 24D + 13)y = 2sin2x - e-x + 2 Gr6ITTJD QJ6o)a;a; Qa;@ 5L06ITT"U rrLJ.9-6o)6ITT� �ri"a;a;. 
I Solve the differential equation (36D2

- 24D + 13)y = 2sin2x - e -x + 2. 
t!? C:/D IT@Sl QJ 1000 LO rr = ru IT .9;.rrl 6irr If O-rr If ifl LO/Jil LIQ u 6lli!:r 34 LO !D [!)I LI) !£1 LL @Sl ruii,-9; LI)�6 �@)LO. LO�uQu� @[J_JQ)�6o)Q)LJ UIJ"Gl.16o)Q) Quti)!J51®ut51m 
(b 30 @GOl®fe� 60 LD�uQu�8'(@!583£l6o)L�[J_J LO�uQu� GluJbJD LOrrGWr6UIT$GTT16ITT"+ 6lli!:r 6fflfll li,@.9;. ( ii) LO :!i,!£111J 70 % LO rr = ru IT .9;ffi Q u [!)I LI) LO/Jil LIQ u 61m" .9;.rrl@IT <or QJ 61!l ru.9;ffi�£) [J_J Gl.l Jb 6o) JD a; a; rr �a;. @ffil@)

I {P[0 < z < 0.25] = 0.0987 
I i[o < z < 1.63] = 0.4484

iro < z < 1.04] = 0.35}1fhe mean score of 1000 students for an examination is 34  and S.D. is 16 . 
(f) How many candidates can be expected to obtain marks between 30 and 60 assumingt�e normality of the distribution and (ii) determine the limit of the marks of the central1o % of the candidates :{r[0 < z < 0.25] = 0.0987 
l[O < z < 1.63] =0.4484 

R[O < z < 1.04] = 0.35} 
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70. (a) s;rr<onShu6ITT GlJ6o>ITTGlJ6o>0" y=e-x2 <oTJB� @6o>LGGlJGIT1s;GIT1Gi) ®��. ®@S)� 
� 6o) Lffi1 £D � <oT 6ITTLJ 66)� � LO LD ,IT) Wl LO GlJ 6o) ITT� LD rr,6) Wl Lj roGJfl 8;66) ITT� LI) a; rr �a;. 

�6\)6\)� 

(b) ( Z, *) � ® (Y) t.q.. GlJ ,6) £D <oT Q @51 tu 6ITT ® GD LO ·<oT GITT c9; a; rr L ® a; . @ ffil ® '*' <oT 6ITT w �
a*b=a+b+2 <oT®JLDrf.Q)J GlJ6o>0-lLI.Q)J8JB:iLJUL{b)ITTITT�. (Z <oT6ITTLJ� (Y)@
<oT � s; GIT16ITT 8:i6m"LD)

(a) Find the intervals of convexity and concavity of the Gaussian curve y=e-x2 and
also find the points of inflection.

OR 

(b) Show that (Z, *) is an infinite abelian group, where'*' is defined as a*b=a+ b+2
and Z is the set of all integers.
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