
PART-III 

s;61Jltfl�th / MA THE MA TI CS 

( �L.61W LD!!)IDJLD �r6Jc61ru 6)..1� / Tamil & English Versions) 
�P>IJ"LD : 3 LD6ml ] [ GL.Drr�� LD�uGu6m5f8;w : 200 

[Maximum Marks : 200 Time Allowed : 3 Hours ] 
�!!51 Eil.f 6tPIJ : (1) � 6m 6m" � � @51 6m" rr 85 s; � LD 5 rf1 llJ rr s; u � ru rr $1 @_ ro 6ft � rr 6T QIT u � 6m 6m"

5rf1urrrr��m Gs;rrroGIT�LD. �5$L.JU�@S1ro @)OO!!)u5l@L.JL51�' ��!!)85s;oos;rr�uurr<orr�LLO @_L6m"tq_llJrr$� Q�rf)@S)a;s;�LD.
(2) JBQ)LD �Gl)Q)� ffi@L.J'-1 6mL.Du5l6m6m" LDL...{b)GL.D 6TQ:Q�6).J�!!)@)I.D,

�tq_85Gffirrtq_(b)m.J�!!)@)LD UllJQITU@�� Gruoo(b)LD. ULffiJffiGTT 6Ll6f>IJ"6).J�!!)@)Gu6bT61GU UUJQITu(b)���LD.
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.

LI@)� - � / PART.-A 

®!f5h.'.J4 : (i) �mm�� �6lrTR"c$c$<5Bi@)LO 6lS16mLllJGrf ldJ8i�LD. 40"1.=40 

Note: 

(ii) Q:�rf{b)85ffil.JLILL $IT6lff@) �6IDLB;Grflbl) u5185�1D GJ!!)Lj6mLllJ @S16f>Lu5l6m6bl
G�ir;fu·G�®�� .®fD1u3L.{b)LQIT 6lS16mLug)�6m"lLJ1.o Ca:rr�� 6T@�ffi. 1

(i) AH questions are compulsory.

(ii) Choose the most suitable ans·wer from the given four alternatives and writethe option code and the corresponding answer.
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6223 2 

1. · mLDlLJLD ��lLJrf8;6l.Ji.b, �IJ"LD 'a' �ffiQ..JLD GffirrooL Gffirrm��6hl Qru�Lrr
8=L.D60TU rr(b)

2. 

➔ ➔ 

 (1) r = a (2) 
➔ ➔ ➔ 

r - c = a 

➔ ➔ 

(3) Ir I= I al (4) 
➔ 

r = a 

The vector equation of a sphere whose centre is origin and radius 'a' is : 

(1) 
➔ ➔ 

r = a (2) 
➔ ➔ ➔ 

r - c = a 

➔ ➔ 

(3) Ir I= I al (4) 
➔ 

r = a 

x2 y2 
- + - =1 GT60T,(D rumrorum,rlLI @5.(0,(!)5�8= Qurrw�� Br�.(O[DUU(b)LD
9 16 

�LuGurr@Glf16bT 8;6m"�61TQ..j

(1) 48 ,r (2) 64 ,r (3) 32 ,r (4) 128 ,r 

2 2 

The volume of the solid obtained by revolving � + L = 1 about the minor axis is : 
9 16 

(1) 48 ,r (2) 64 ,r (3) 32 ,r (4) 128 ,r 

3. �IJ"LD 5 �ITTGTT G8;rrroftm� �GTTffi.lffiITT mLDlLJ��rol®15� 2 LD.(OIDJLD. 4 @TIJ"��ru
G@L(b)Lb @® @mGm"lLJf6trr �GITffi.lffi(@,8i(§ @mLbJWL

1

L l@5��61IT-ru�6TTLJldlJlJ�

·'1\· 

(1) 20 ,r (2) 40 ,r (3) 10 ,r (4) 30 ,r 

The curved surface area of a sphere of radius 5, intercepted between two parallel planes 
of distance 2 and 4 from the centre is 

(1) 20 ,r (2) 40 ,r (3) 10 ,r (4) 30 ,r 
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4. 

3 

a bl · 
c  b

l 
• a dcl aex +beY=c; pex +qeY=d LD!I)IDJLD L\1 = p q; L\2 = d q; L\3 = p 

@601 LD� L.J � 

(3) (10g L\i , log L\i J 
L\3 L\2  (4) (rag !�, log 1: J

GT6nf16b  (x, y) 

If aex + beY = c; pex + qeY = d and .:i1 = ; :1; .:i2 = : :1; .:i3 = ; :1 then the value of
(x, y) is : 
(1) 

(3) 

(1) 

(.:i2, .:i3 J
A1 L\1 

log -1 , log -1 ( .:i .:i JL\3 Llz 

dy 
= AYdx (2) 

(2) 

(4) 

dy· 
-= ky 
dx 

If y = k eh, then its differential equation is 
(1) dy 

= AY 
4x 

(2) 
·'

,:dy :< : ..  �=ky
ilx : :, .· 

( log ii2 , log .:i3 J 
L\1 L\1 

log -1 , log _t ( a ··aJ
L\2 L\3 

d ..(3) _}j_ + ky = 0
dx 

dy . . 
(3)  -·+ ky = o

dx 

(4) 

 (4) 

dy Ax-=e 
dx 

dy AX-=e 
dx 

;, i :  ' I 
• 

'  6. ~[pA(~q)] 601 GLOUJ �LL6l.166)60m"�6\) �66)1]"8:i<orf160T GT00�8;66)8:i :
(1) 2. :, ,,' (2)  4 (3) 6 (4) 8

' 
' The number of rows in the truth table of ~[pA(~q)] is:

(1) 2 (2) 4 (3) 6 (4) 8

6223 
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6Q-23..,_�_ 4- ----- -- -

7. (Y) Qg8;B; ml ru * <or 6b"r!l) r-r-®IDI u LI 5 G:tlf LU 6'51 a *b = a + b -1 <orGm 6LI GID IJLU IDJ �.g; u u (1til fl)�
6T" 60Tl ru B= LD60Tl �w u LI

(1) 0 (2) 1 (3) a (4) b

In the set of integers under the operation* defined by a*b =a+ b -1 the.identity element 
is: 

(1) 0 (2) 1

(1) x = 3a (2). 
-a

x = -
2 

(3) a

(3) 
a 

x = -
2 

An asymptote to the curve y2(a + 2x) = x2(3� -x) is 

(1) X = 3a (2)
-a

x = -
2 (3) 

a 

x = -
2 

If z
1

=a +ib, z
2 

= -a +ib then z
1 

-z
2 

lies on: 

(1) real axis

(3) the line y=x

(2) imaginary axis

(4) the line y= �x

(4) b

(4) x = O 

(4) x = O 
' .
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5 

10. a = 1 LD!!)IDJLD b = 4 6T"61IT$· Qa;rr6m"(b) f(x) = ✓x GT6m"!I) e=rrrr�!!)@) Q6U8;0"�(§61u@6m
@�LLD�LH.-1� G�!D!D��6mLJLq- ��LDLLtLD 'c' @6m LD�UL-1

(1) 
9 
4 (2) 

3 

2 
(3) 

1 
2 (4) 

1 
4 

6223 

The value of 'c' of Lagranges Mean Value Theorem for f ( x) = ✓x when a = 1 and
b = 4 is:

(1) 
9 

4 
(2) 

3 

2 
(3) 

1 
2 (4) 

1 
4 

11. �® e=L.D&HrUJLJL.j L.Drrn5l X urrUJOOIT6m uo-ru�rou �6m"U!!)IDJS51!D� GL.D@i.JLD E(X2) =30
GT60TJ,6D U0-6l.160"16m U0"6l.l!I)Ulq- :
(1) 6 (2) 5 (3) 30 (4) 25

If a random variable X follows Poisson distribution such that E(X2) == 30 then the
variance of the distribution is
(1) 6 (2) 5 (3) 30 (4) 25

➔ ➔ ➔ ➔ ➔ 12. i + a j - k 6T"®JLD @Sl�e= i + j GT®JLD Lj61TGTt1 ru�GLUa= Qe=LU6DU@S51w�-

7 + ,: 6T"®JLD LJGh"Gtfl�LULJ Qurrw�� ��6m �®ULJ��!I)60T16m �GTTG'lt Js GT60Tl6D
a @6m LD� u LI :

(1) 1 (;3) 3 ., 1 (4) ,, A < ..

➔ ➔ ➔ ➔ ➔ If the magnitude of moment about the point  j + k of a force i + a j - k acting
➔ ➔ through the point i + j is Js then the value of a is :

(1) 1 (2) 2 (3) 3 (4) 4

[ �®ULJ85 / Turn over ·
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6223 

14. 

dy d2.

(1) = �@ LDrrp5l6\Sl (2) _J_ = 0 
dx dx2

dy d2
(3) y +-=0 (4) ---1l + y = 0dx dx2 

The differential equation satisfied by all the straight lines in xy plane is 

(1) 
d y = a constant
dx 

(3) 
d y+�=O 
dx 

60T)' au . .  u =xY <or Q) ax 8:i@58= B=LDLDfT6ITT� :

(1) yxY l
(2) · u log x

au 
If u =xY then ax is equal to:

(1) yxy-1
(2) u Iogx 

(2) 
d2

y -=0-
dx2 

d2
(4) _J_+y==O

· dx2

(3) u log y (4) 

(3) u logy (4) 

xyx-1 . .

xyx-1

15. w 6r6ITTLJ� 1 @6b"r (Y)UULq- e!j)Q)LD eor6nflru (1-w) (1-w2) (1-w4) (1-w8) @6b-r
LD�ULJ

(1) 9 (2) -9 (3) 16 (4) 3�

If w is the cube root of unity then the value of (1 - w) (1 - �
2) (1 - w4) (1 - w�) is :

(1) 9 (2) -9 (3) 16 (4) 32 
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7 

➔ ➔ ➔ ➔ ➔ ➔ ➔ ➔ 
16. a + b + c = 0, lal = 3, lbl = 4, lcl = 5 <or6mlru, a 8'@)1.D b 8'@)1.D @@5)Ll.JULL 

�8jrf6WI.D 

(1) (2) (3) 
5'Tt' 

3 
(4) 

'TT 

➔ ➔ ➔ ➔ ➔ ➔ ➔ ➔ 
if a + b + c = 0, I a I = 3, I b I == 4, I c I = 5, then the angle between a and b is : 

(1) 
'TT 

(2) (3) (4) 
'TT 

17. xy=32 <or6lIT!D Qa=@J@JB; ��LJl)"@J@5}GTTUJ��6irr Qa=ru@J8;Q)��6irr )BGTTLD :

(1) BJi (2) 32 . (3) 8 (4) 16

The le11-gth of the latus rectum of the rectangular hyperbola �y=32 is: 

(1) 8-fi. (2) 32 (3) 8 (4) 16

(1) · 3 (2) 0 (3) 1 (4) 2

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

6223' 

[ �®u�a; / Turn over 

https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click


-  6223-- �
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19. l:2+ y� = l GT60Tl 6D

(1) x-iy

1 + x + iy
@

. 
�

-
' ' 

 '    @IT LD ULj : I 

1 + X - iy 

(2) 2x (3) 

. 1 + X + iy 
is:If x2 + y2 = 1 then the value of 

1 +  X - iy 

(1) x-iy . (2) 2x (3) 

-2iy (4) x+iy

-2iy (4) x+iy

20. · dy + Py = Q GT6lIT!J) QJ�a;85Ga;@8= a=LD6irrurn.: ... t.q.6irr G�rr�a;85 a;rrir� cos x GT6miru,
dx

21. 

p @6irr LD�LJLj 

(1) -cot x (2) cot x (3) tan x (4) -tan x

If cos x is an integrating factor of the differential equation d Y + p y = Q then P = 
 . . . . dx 

. (1) . -cot X (2) cot x (3) tan x (4) �tan x

X2 y2 2 2 

_ + - = 1 LDJDIDJLD .::_ - L = 1 GT®JLD QJ�6TTQJ�l)"$(_§85@) @�LLJULL 
25 9 8 8 

- (]g;rrGfflLD

(1)
4 3 

,'TT' 

; (3)' 6 

· . 2 · 2 2 . 2 
The angle between the curves .::_ + L = 1 and .::_ - L = 1 is : 

25 . 9 8 8

(1) (2) 
3 

(3) 

·(4)
2 

(4) 
2 
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LD�UL..j
1(1) 3 

(2) 1
6 

9 

(3) 
1
9 (4) 

1
,12

If f(x) = {kox
2

' ·
0 < x < 3 · b bil. d . fu . . . h th 1 f k . 1s a pro a 1ty ens1ty nction t en e va ue o 1s :elsewhere

(1) 1
3 

(2) 1
6 (3) 

1
9 

(4) 1
12

6223

23.  �® 8=LD u tq.�� rr6bT GJB ifl lLI 8=LDGmU rrC...(b)� Q� IT"@)LJ � !D® a; �c!E8:i6m-L6tl JD p5) GU
' ' 2-6m� LO llJ IT"6bT m..Jb IDJ 6f � ?

(1) 6fLJaurr�alJ) �®rEJ85�1J)6lj �!D!D�
(2) Qruroluu�L��frGtt IJ)L@L.b QuJbpS)@c!E@>LD
(3) QruGTTluu�LLLIJD!D �rTGtt85GlT illL{b)GLD Quti)!}51QJ>c!E@)LD

 ' ' . . I, . ' 

( 4) Q 85 @ c!i; 85 GiT · � Gm1 l616hT � IJ" LD , ill rr p5) 85 6lfl 6hT 6f 6m � c!i; � a; c!E@j 6 8= ill LO rr 85
@®c!E@>L.Daurr� illL{b)GLD Qrum1uu�L� �rr��6tfr L.DL.@LD QuJbpS)@c!E@jlD,

I . ,  • ' 

• 1 • 
• • 

Which of the following statements is correct regarding homogeneous system ?
(1)
(2)
(3)

always inconsistent
has only trivial solution
has only_non-triv�al �o�uti�p

( 4), has only trivial solution only if rank of the coefficient matrix is equal to the number ·
of unknowns.

'TT' (1) 4 
(2) 'TT' 

2 
(3) 0

If z represents a complex number then arg( z) + arg Cz) is :

(1) 
'TT' 

4 (2) 'TT' 

2 (3) 0

'TT' (4)
3 

'TT' (4) 3 

[ �®LJ�85 / Turn over
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(1) -20 (2) 27 (3) -16 (4) -21

The gradient of the curve y = - 2x3 + 3x + 5 at x = 2 is 

(1) -20 (2) 27 (3)  -16 (4) -21

, 30. 9x2 +5y2 -54x-40y+116=0 �Gm!D Bisl.W� 6)J6l5)GIT@S'IGITT 6l5)L.DtLJ�Q�rr6l5)ro��a;<otJ (e)

@Gm LD�LI�: 

31. 

1 

(1) 
3 

(2) 
2 

3 
(3) 

4 

9 

The eccentricity of the conic 9x2 + 5y2 -54x-40y + 116 = 0 is 

(1) 
1 

3 
(2) 

2 

3 
(3) 

4 

9 

2 

(4) '1s

2 

(4) '1s

4 

dy 
3 

dx . . n . . . . .Cl • • 

Y = dx
+ x dy tor6n'T!J) 6)J6l5)$8>\o18:i@B= 5LD6n'TUITLl!j-6nr ru1116l5)5 LD!J)IDJLD Ul!j- : 

(1) 2, 1 (2) 1, 2 (3) 1, 1 (4) 2, 2

 . . 

dy dxThe order and degree of the differential equation y = 4 d x 
+ 3 x d y 

are ; 

(1) 2, 1 (2) 1, 2 (3) 1, 1 (4) 2; 2

6223 
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u-243

½ 32. J ( sinx )ax .@6b-r LD�U!.-1 :
½ 

2 + cosx

(1) 0 (2) 2

½ ( sinx ) Thevalue of f --- dx is:
. -1r/ 2 + cosx 

12

(1) 0 (2) 2

µ, 6f6?IT1GU f f(x) dx .@6b-r LD�U!.-1 :
-oo 

(1) 6U6IDIJ"LUID)858:i QJ)lr}-LLI ff��

(3) 0.5

(3) log 2 (4) log 4

(3) log? (4) log 4

(2) 1
(4) -0.5'

If f(x) is a. p.d.f. of a normal variate X and X~N (µ, cr2) then f f (x) dx is:

(1) Undefined
(3) 0.5

(2) 1
(4) -0.5

-oo 

➔ ➔  ➔ ➔  ➔ ➔ ➔ ➔ ➔ ➔34. a = i - 2 j + k LD.(DIDJLD b = 4 i - 4 j + 7 k 6r6?IT1ru a · b =
(1) 19 (2) 3 (3) -19 (4) 14 .

➔ ➔  ➔ ➔ ➔ ➔ ➔ ➔ ➔ ➔ The value of a · b when a = i - 2 j + k and b = 4 i - 4 j + 7 k is:
(1) 19 (2) 3 (3) -19,  (4) 14 :

_! 
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36. 

37. 

[1J 

(1) y= -1 
.' ' 

(2) x = �3

13·

(3) x = 3,

The axis of the parabola y2 - 2y + 8x - 23 = � is

(1) y= -1 (2) x = -3

A=[� 
O
J '"m!GO A12 '"Gmu� :

5 

(1) [� 6�] (2) 

If A=[�  then A 12 is : 
O
J 5 ' ' 

(1) [� 6�] (2) 

J 
5 -4x d . � -x e . . 

x -601' LO :: LJLI :
0 

P) 
L§ 

(2) 46

f x5 e-4x dx is::·

(1) 
L§ 

(2) 46

[� 51i] 

[� 51i] 

L§ 
� 
i-

L§ 
45 

(�) X = 3 

(3) [
O O

J0 0 

(3) [� �]

(3)
� 

4� 

(3)
� 

46

6223 

�4)_ y = 1

(4) y = 1

(4) [� i]

(4) [� i]

(4) 
� 

45 

(4) 
�

45 

[ �®ULJ� / Turn over 
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G223 

39. 

(i) E(aX + b) =aE(X) + b

(1) �6l5)6nl�@l.D (2) (i), (ii), (iii)

Which of the following are correct ? 

(i) E(aX + b) = aE(X) + b

(iii) µ2 = variance

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

14 

(iv) var (aX + b) =a2 var (X)

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

(iv) var (aX'+b) =a2 var (X)

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

(4) X = 0 

the Iociis of. tne foot of perpendicular from the focus on any tangent to the hyperbola 
x

2 y2 

- --=11s:
a2 b2 

(1) x2 +y2 =a2 b2

(4) X = 0 
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40. f'(x) = O d=LD�Urn.:.J.q-!DC§ x = xo �6lIT� �®@IJ"L6IDL 6l.Hfl6IDa= @-6o)LUJ �Q)L.D <oT�Q)
x = x0 �6?51"� 

(1) , GIU@LOL..j6TTG1tl

(3) � 6o) 6IT� LO IT!!) !!)I Lj GlTGlfl 

( 2) cJ1 !Pl LO y 6lT G1tl

( 4) . LDIT!!)l�6o)Q) U Lj6TTG1tl
x = Xo is a root of even order for the equation f '(x) = 0 then x = Xo is a
(1) , maximum point (2) minimum point
(3) inflexion point (4) , critical point

LI®�-�/ PART- B 

6223 

®!Dh.J� : (i) . <oT6ID6l.l�lLI®JLO u�� GlS16?ITIT8>8>(§8>@5 6l516IDLUJGTTl8>8>�LO. 10x6=60 

Note: 

(ii) 6l516mrr :�00 55-Bj(§. 8>00Lq-UUIT$ 6fl6IDLUJQflS,a;�LO. L.Slw
6l516mrr Bjffi<otfl rol@16� ���® LO �Gmu� 6lS16l5TIT 8>8>(.§8>(§ @S16ID LlLI Gltl8>8>� LO.

(i) Answer any ten questions.
(ii) Question No. 55 is compulsory and choose any nine questions from the

remaining.

· Show that the adjoint of A = [-�
-�
-!] is A itself. 

. 

[
3 1 -5 ---1

] Find the rank of the matrix 1 . - 2 1 -5 . 
 1 5 -7 2 1_,· _ 

[ �®ULJ8> I Turn over 
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16 . 

➔ ➔ ➔ ➔ ➔ ➔ 
43. 2 i + 6 j -7 k LD!DIDILD 2 i �4j' +3'k · ... , 6f®JLD ,�·QJ'a,Lrrs;�GlT �roru'- · 

44. 

Q ru 8J LIT 85QTrr 858; Q 85IT�L Lj GTTGTTl 85GTT QP�!DalLJ A, B ��Gmro @6in� 8J®LD
LJGTT61"tl85�ro 61SlLLLDIT858J Qa;rr6m!TL Gffirrro��Gm a=LDGmurr@ �(!!)85.

Find the equation ofthe sphere on the joi.J;i of the points A and 
1

B ha�ing position vectors
➔ ➔ ➔ ➔ ➔ ➔ 2 i + 6 j - 7 k and 2 i - 4 j + 3 k respectively as a diameter.

(cos 0 + i sin 0)4 

8r@8J®85 : -'--,------'--
(sin 0 + i cos 0)5 

Simplify: (cos 0 + i sin 0)4 

( sin 0 + i cos 0 )5 

ti, I­
;.. ..... ' �) 

I 45. (7+5i), (5+2i), (4+7i) LD.(DID!LD (2+4i) 6f®JLD 85Q)L.JGU0085GTT �® @��851)"���
��LD8J®LD 6fQ)T �IDIQ.j85.

.' ; '  , 

Prove that the points representing the complex numbers: (7 + Si), (5 + 2i), ( 4 + 7i) and
(2 + 4i) form a parallelogram.

' \, i  l 
i

·,:   I .  ;  •:::> 

--· -1:-  ·.' 

46. �® �LL Ga=ruru85 ��UIJ"ru�roLU��Gm @��85.GTT {5,?),LO.IDIDJLD (�3,,:.�l)r�e;�w
@@ut.51Gm, ��Gm a=L.D6irrurrL �LlLILD Q�rr�ru� Q�rr@G85rr@8561"tlGm
a=L.DGmurr@85�ro�LD 85IT�85.

' ] 
, ;,. ,1 

A standard rectangular hyperbola has its vertices at (5; 7) and (-3, -1). Find its 
equation and asymptotes. 

... ·. 
- ,, ;.l 
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47. (a) �6brru@ruGm"G)J!IJ!]5lW.(§ Gl]"rrGOl� a�!D!D�6lD�s: c9=rf1wrrrr8>85.

(b) 
(a) 

(b) 

f(x) � tan x, O � x, � ,1r

LDfblu4 85rr6mlr85 : lim loge x

X ➔ oo X 

Verily Rolle's theorem for f(x) =tan x, 0 � x � ,r. 
; . :1· " .  

  . loge x Evaluate :  lim -  -· . 
x ➔� . X

-;-X 

x 

Prove that � + Y = 1 is a tangent to the curve y = be-;; at the point where the 
a b 

curve cuts y-axis. 

49. 8=f6J$1G01 6lS1fbl6lDUJL.J �UJrou@�fbl dw ffi 85�8><£1@85. w=iog(x2 +y2) @rfiJ® x=et,· 
dt 

y=e- t.

Using chain rule find dw for w=log(x2 +y2) where x=et, y=e- t.
· dt 

¼ 

, - ·  

'· 1.·.  

50. (a) LDfblULf8> a;rr61fOT : J x3 cos3 x dx
. :-%, 

1
dx 

(b) LD/�h'.J41i; 1£rr6m" : J ,J 
0 4- X

. 
¾ 

. 

() E 1 · J 
3, 3  · a . va uate 1: • x cos x d x 

(b) 

':'--¾ . 
1 
f 

dx 
Evaluate : -=== 

o '14 - x2 :.

6223 
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51. ~(pAq) = ((~p) V (~q)) GT6ITT8> s;rn.:...@a;.

Show that ~(pAq) = ((~p) v (~q))

52. • (i) �® (§6D��6iri a=LD6nl1 �!J)IULj �®�LD��6irr�LD rurni..Ife�� GT6ITT �®�·

(ii) �® (§ro��6D �ruQrurr® �!J)IULjLD. �Gr,rGUJrr® GT�ITLD�!])�LUu
Gu6Jp5l(!!j8>(§LD GT6ITT �®�.

(i) Prove that identity element of a group is unique.

(ii) Prove that inverse of each element of a group is unique.

53. �® ��rt�6Ja=rr�rou5lGD �6:>d��UJrf(§LD �rrwurrroa;GTTlGD 20% (§�!DlLJ�LlU�6lllUITB;
�GTTGIT 6<IT. 10 � rrw u urrGTT a; GIT 61.D 6ll rrU:.., L.J Lj (Y) � !D u5l 6D GT@ $8; u u@LD Gurr� a= rfl LU rr a; 2
�rrwuurrroa;ro (§G0:>!1)lLj�LUJ�6lJUJrfB; @®8>85. (i) FF(!!j!J)IULjUUr,f6lJQ) (ii) UfTUJGrurr6irr
· uir.ruGD e!f)roL.Orra; �a;W�s.;� 8:irf6ffl8:i. [e-2 = 0.1353]

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]. •

{�x(2-x) , O< x <2 
f(x)= 4 . · 

o , LD!DQ!Dffil�WLD

In a.. continuous distribution the p.d.f. of X is 

{3 
X (2 -X) , 0 < X < 2

f(x) = 4' 0 , otherwise 

Find the mean and the variance of tlie distribution. 
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55. (a) -; = (2 i + j -31) +t(2 7 - j - 1) 6T"60T!D Ga;rr@w, x-2y+3z+7 = 0
6T" 60T!D � GTT (!Pill 8\ffi� s;ffi] 60T!D LJ roffil 6ID lLI Bi $ rr 6nm" $

�6\)6\)� 

�-. dy 2 (b) �rra;a; : dx + y tanx = smx

(a) Find the meeting point of the line ·

-; = (2 i + ·7 - 31) + t(2 i - j - 1). and the plane x-2y+3z+7 = 0.

(b)
. dy Solve: dx + 2y tanx ::;: sinx

OR 

LI®@ -@/PART- C

6223 

10x10=100 

Note: 

(ii) 61S16b1rr Gr� 70-Bi@) 856®1"Lq-ULJrrffi @Sl�LlLiffils;a;�LJ). L5lw
6lS16b1 rrffia; ffil rol ®J!J� �G�®J w � 60TLJ � 6lS16b1rr Biffi {._§8>@5 @S1615) LlLI 6ffl Biffi � ili.

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

remaining.

56. L5l6i5rru@LD �a=LDULq.��rr6b1 a=LD6irrurrL.(b)� Q�rr®u�u �6lITTls;Ga;rr6ID6l.l QP6ID!Du5l�
�irs;a;,
x+2y+z = 7
2x-y+2z = 4
x+y-2z = -1

Solve the non-homogeneous equations of three unknowns by determinant method .
. x+2y+z = 7

2x-y+2z = 4
x+y-2z = -1

[ �®ULJ85 / Turn over
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57. sin(A-B) = sin A cos B-cos A siri B <or6?IT Qrua;Lii" (Y)�rou51ru �IDJ6tJ8:i .

Prove by vector method

sin(A -B) = sin A cos B -cos A sin B

58. (2, -1, -3) ruw)GUJa: Q,!HiDQ)ffi �l.cj-UJ�LD x 
- 2 

= Y - l =. 2 
-

3 L.OfDIDJLD
_3 2 -4 

x - 1 
= 

y + 1 
= 

z - 2 qi, cE1 UJ Gs.; rr,0 s.; � � ® i � 6ffl UJ rr s.; 2-Gtr GIT� LO rr 6nT
2 -3 2 

� GIT�:® 6m Q (@J a; LIT LO fl) WI LD s.; rr Ii"�61 UJ 6m 5LO 6biu rr(b) 8; � GIT$ s.; rr Gm s.;. 

Find the Vector and Cartesian equation_s of the pl�ne through the point (2, -1, -3) 
. ' 

x-2 y-1 z-3 x-1 y+l z-2 and parallel to the lines·-· - = -�- = -' - and -- = -.-- = -- .

· 3 · , 2 --::-4 : 2 · ....:. 3 2 

If ex and � are the roots of the equatic;m x� � 2px + :(p2 + q2) = 0 and t�� 0 = , q .
.' . y + p 

Show that (y + at - (y + �t n 1 sin n0
Cl - � 

= q sin n 0
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60. � ® ru rr ru G1S1 oo' LO 6bT ( Co �et) � 6trt,� (§ ifl lLI Gm 6?IT a= (Sun) er ID p5l u ry ru mm UJ LI
LI rr Gm� u5l ru Q 6ru$1,w � LO !JJ IDJ LO (§ ifl UJ 6lIT LI 1}"6>J GmGTTUJ �� 6lIT @jG1S'l UJ �� ru � Gm LO$)!!)� .
ru rrru G1SlooLD6irr @ifl UJ�GUl®Ji>� so L.6lru©51 UJ6irr lEl. LD. Q�rr��GlSlru �Gm LOJB�
c©@B;@jLO aurr� rurrru �OOLDGm6lffU.+LO @iflUJGm6lffll..tLO @�6n�HE@jLO a85rr@
urrGm�u516irr �B=8rL6lIT ; as.;rr6lrnl"��Gm6lff G>JWU®��-LOrrmrrru ::

( ii) ru rr ru G1S1 ooLD 6irr @ifl UJ @J a; @j <orru ru GIT 6tJ � @lEl ru ru r,r @lq-ll..t LO GT 6irr u 6n) � u..t LO
s.;rroos.;,

A cOtrtetis moving irt a parabolic orblt around the  sun which is at the focus of a parabola;
When the comet is 80 million kms fr�n,;i, the sun, the line s�gmeilt from the sun to the

'TT comet makes an angle of 
3 

radians with the axis of the orbit. Find:

(i) .   �  ·: J ! �-  . i  . ) •.  . ' '' •  ·: :'. ·' �  the equation of' the comet's orbit
(ii) how close does� the comet come. nearer to the sun ?

(Take the orbit as open rightward)

61. 16x2 + 9y2 _._ 32x + 36y- 92 = 0 <or6irr!!) iroGU LL��6irr GmLOlLI� Q�rr6n)GU��856tj,
Gm LOUJ LO.,,- @j�;ILJ ffiJ:8i:�fof: .  :@�,6!fl\$6ff,. -�$1turu6)·6m!J):8'• ·, f�f'8; :': aww LO ��61)1

6)J Gm QT@J 6if) r.r Gm UJ (@j Gm r.r 8;. 

Find the eccentricity, centre, foof v�itic�s ·oFt)l{�nipse 16x2 �'9�2 -�:six +'36y _;__ 92 =a
and draw the diagram. l · -' • 

62. 5x + 12y=·.9 6T6nl!D' a'Joll"as.;rr@ ��uefruGmGfrllJl.D:, Xz -9y2= 9 m�, Q�rr(&)$)!!)� 6T"6m

.ffi1@l51$85. aLO�LO Q�rr@LO �GTTGrflGmUJu..tLO 8;rf6Wt6.i. 

Prove that the line 5x + 12y = 9 touches the hyperbola x2 - 9y2 = 9 and find its point of
contact.

622g 
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63. �® 61516m6 @@UUrr6m e!t)GULD Q5���uu®ili 8:i@ffi.18:i6\), �6Urol8:iro, @Slmrrtq..8>®
 30 8:i,�kt- ��LO aL.Drol@�� $aw Q8:irrLLL.JU®iliaurr� ��Gtl �iliy 6tlli)-6t1�6m�$
Gl8.irr®e;$1fl)�. 6T�a}]:> IJ"���LD �ffi�LDL.Sl6m 61SlLL@LD, 2-lUIJ"(Y)LD 6LDL.Drr8:iG6tl
@@ffi@_)LDrrmrrGU, �ilil516m 2-lLIIJ"LD 10 �l1)-lLirT8:i @®ffi(§iliGurr� 2-lLIIJ"LD 6T6m6M.
����GU 2-llJ fr$)!]� 6T6mUGm�ffi 8.irf008:i.
Gravel is being dumped from a conveyor belt at a rate of 30 ft3 / min and its coarsened
sucll. that it forms a pile in the shape of a cone whose base diameter and height are
always equal. How fast is the height of the pile increasing when the pile is 10 ft high ?

64. y = x3 + 1 6T6nlfl) 6tl6m6TT6l..16mlJ" 6mlLI 6tl6mlJ"8.i.
Trace the curve y = x3 + 1.

65. 4y2 = 9x, 3x2 = 16y 6T6mfl) UIJ"6l..16m6TTlLJffiJ8.i�ffi@5 @6mLL.JULL Ul)"L.JL.Sl�6Mffi 8:irf008:i.
Find the common area enclosed by the parabolas 4y2 = 9x and 3x2 = 16y.

66. �rrffi8.i : (D2 
- 6D + 9)y = x + e2x 

Solve : (D2 -6D +9)y=x+e2x 

67. Girli)-WLD 5l6m��I..O L.Drfgll��L.DIT6M� ��6\) 8.iIT6lITTUU@L.D �GTT66l!!)@j @Slltl�L.DIT8.i
�6mLD��roGTT�. 50 6tl@LffiJ

1

8.iGTTlGU �IJ"LDU �ro66lrol@�� 5 6���ili
5l 6m� �� @ffictl fl)� 6T6ml GU 100 6tl@L (Y) li)-61Sl GU LO�� @ffi@j LD � 6TT6l.j 6T6m6M ?

( A
0 

B3 qb IJ"LD u � GTTGl.j 6T 6M a; Q 8.i rrro 8.i)
Radium disappears at a rate proportional to the amount present.· If 5 % of the original
amount disappears in 50 years� how much will remain at the end of 100 years ?
[Take A

0 
as the initial amount]

68. (Z7 - {[O]}, •7) �® (§GU�6m� �6mLDffi@5LD 6T6Mffi 8.irrL@B.i.
Show that (Z7 - {[OJ}, •

7) for� a group.

2 69. @lLIGUJ5l6mGU L.J Ul)"6tl6'516m 1 J5l8.i��8.i6l.j �Lrr��5 6rrrry f(x) = K e-:-2x +4x,

- 00 < X < 00 61"�6\) K, µ LD!!)gllLD o-2- @6m ·L.D�L.JY 8.irf6m8.i.

Find K, µ, and o-2- of the normal distribution whose probability function is given by,  
2 

f (x) = K e-2 x +4x, - oo < x < oo.
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70� (a) y = 12x2 -2x3 
- .x4 <oT6nr!IJ a:rrrrl.j 61"[5� @6'0)LG16lJ6TTl856TTlGU ®w16l.l �6'0)L$l6hr!IJ60T 

<or 6nTLJ 6'0)� lljl.D LO ti) £OJ LO 6lJ 6'0) GIT 6l.j LO rrd) £OJ LI Lj ro@fl 856'0) ffilLj LO 85 rr�m. 

(b) 

(a) 

�6\)6\)� 

y = sin x 61"6nr!IJ 6l.l 6'0)ffi6lJ 6'0) IJ" x = 0, x = 1r LO ti) £OJ LD x-� 8=8T �$) w 6l.l .(D !D rrro 
GJ"!!)LI(b)t.b LIIJ"UtS16'0)60T x-�a:$16m60TLJ Q urrroi�§J · BrWWW t.b (]urr §J $1 6'0)L8>@5LD 

�LUG1urr@ffil6hr 6lJ6'0)ffiLIIJ"LILj 2,r [ .J2 + log (1 + ✓2)} <or6m �WJ6l.J85. 

Find the intervals of concavity· and the points of inflection of the function 
y= 12x2 -2x3 -x4

. 

OR 

(b) Show that the surface area of the solid obtained by revolving the arc of a curve

y = sin x from x�O to x = ,r about the x - axis is 21r [ .J2 + log (1 + .J2)].

- 0 0 0 -
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