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Part Il — MATHEMATICS

( English Version )

Time Allowed : 3 Hours ] : ; [ Maximum Marks : 200

SECTION - A
N.B.: 1§ Al questions are compulsory.

i) Choose tl:le. most suitable answer.from the given four

alternatives. 40 x 1 =40

If [E)+T)), T))+_g _c)'+71)]=8then [E)T))T:)] is
1) 4 2) 16
3] 32 4) -4,

The equation of the plane passing through the point (2, 1, — 1) and the line of
intersectionofthe'planes _r) (.?+3?-—Tc)]=0and_r>. (?+2Tc))=013|

1). x+4y-z = 0 : g x'+9y+-lllz=0
3 2x+y-z+5=0 4 2x-y+z=0.
- The two lines x-2—1 =y_;_il=%aﬁdx—§—2=%:5—1= 251 are
1) para]iel 2 intersecting
3] skew & 4) pérpéndicular.
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4. The angle between the two vectors @ and D if l E)x;g |

1) 2)

(5 S [

3) 4)

ola  sia

5. Chord ABis a -diameter- of the sphere | ri= ( 21+ 7 6 ® ) | v 18 with

- coordinate ofA as ( 3, 2 - 2). The coordinate ofB is

e -_{1,0.;0)_ LR 2) (-10—10) S ?
3 (=1.0,10). Sl et § 1, 0.~ 10).
6. The equations of the latus rectum of g+ g = 1, are
B el o R x=27
8 ¥=EF ; 4 y==7
7. ‘The eccentricity of the hyperbola 12y? — 4x2 - 24x + 48y - 127 =0 is
T e e A e e |
8. The length of the latus rectum of the rectangular hyperbola xy = 32 is
1) 8B SRS RN M
R o8 4 16.

9. A spherlcal snowball is melting in such a way that its velume is decreasing at |
rate of 1 cm 3/min The rate at which the dlameter is decreasing when th

diameter is 10 cms is

- 5, 3 : . ’ 1 [ . g ; w'. -
1) fsoncm/mm- ' 2)  FgpOM/min’ - - L
11 ' I B S
3] - ——cm/min 4) - 58 cm/min.
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10.

11

12.

13.

[A]

The surface area of a sphere when the volume is increasing at the same r

its radius, is
e
1) 1 : 2) o
' ! &
3) 4n 4] 3 -

The area of the region bounded by the graph of y =sin x and y = cos x between

xX= Oandx—zis
1] V2wl | - 2 V2-1
3) 2V2-2 4 2v2 + 2.

The curved surface area of a sphere of radius 5, intercepted bet_ween two

parallel planes of distance 2 and 4 on the same side from the centre is |
1) 20rn : 2) 40rn
3) 10n oy _ 4) 30m.

Thearclengthofthecurve y= f(x) from x=atox=bis

o JNTET -

jx/n(erdx
=TT -

znj NTTET -
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14. Solution of g—; + mx = 0, Whert? m<0is
1) x=cem
2) x=ce ™
3] X =. my +Ic
4 x=c.

15. The differential equation (% Jz + 5y /3 = x ig

1) of order 2 and degree 1
2) of order 1 and degree 2
-3)  of order 1 @d degree 6
4) of order 1 and degree 3.

16. In the set of integers under the operation * defined by a % b =a+b-1,t

identlty element ig
W | 9) * 1
8 a i s 4 b
17. u, = 20, n, = 276 .for a discrete random variable X, Then, the mean of tt

random variable X is

1 16 | 2 5

e . A4 1 9)
[&]
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18. The random variable X follows normal distribution, f(x)=ce °

_ thevalue of c s

g sl | - 2) ?1'1?7;
3 5 i 4]'55ﬁ.

19. A discrete random variable X has probability mass function p (x), then

1) 0<p(x)s1 .2) p(x)20

3 plx)<1 4 0<plx)<l.
'20. In 16 throws of a die, getting an even number is considered a success. Then the

- variance of the successes is

1) 4
3) 2 4) 256.
21. The rank of the diagonalmatﬁx
2 a
o
~ & is
o
) 0 2) 2
3) 3 [ -4 5.

99. IfAis a scalar matrix with sealar k # 0, of order 3, then A~ ! is

|~
i~

0
4) kl.

(-

3)

Cw— A
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23. In a system of three linear non-homogeneous equétions with three unkno
A=0andA,=0, A #0and A , = 0 then the system has :

1)
2)
3)

9

unique solution
two solutions
infinitely many solutions

no solution.

24. In the system of three linear equations with three unknowns, in the non-

homogeneoﬁs system, p (A) =p ( A, B) = 2 ; then the system

1) has unique solution |

2) reduces to two equations and has infinitely many solutions

- 3) reduces to a single equation and has infinitely many solutions : 1

4) isinconsistent. Pom | 1y ' ]

25. The area of the parallelogram having a diagonal 37 + J - Kk and a side. i

7-—- 37.+ 4R is _ ' 5 - 1

1) '10~_J§._ | i 2) 6V30

2 Syea . | 4 3V30.

26. The modulus and amplitude of the complex number ['es"“‘/ 4] ° are J

_ respectively |
R ey e 2) -e_g,—%
3 es,-3F e e eg.;%
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27.

"2'87

29.

30.

31.

'3)  the straight line z

mcus of P is.

1) the straight line x

2) q;he straight line y

4) the circle x% + y2—4x-1 = 0.

If -1+ 2 is one root of the equation ax? - bx + ¢ = 0, then the other root is

) R ot T R

3 2agc g 4 . 2i+t

Polynomial equation P(x)= 0 admits conjugate pairs of imaglnary roots on.ly if -

the coefﬁcients are
1) imaginary 20 complex
3) real Rl . 4)  either real or comiplex.

Thie line 4x + 2y = cisa tangent to the parabola y 2 = 16x then c is

1 2) -2

TR i _ U
The curve. y_=. —.-e‘x is

1) .cbnéave upward fﬁr x>0

2) éoﬁcaﬁe_domward for x>0

3) everjwhere éoncave upward

4) evéfywﬁel;e c‘bnca;re downﬁrard.
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32.

33.

Iffhas“alocalextremumataandiff’(a]ex_iststhen
1) f'(a)<0 ' ) 2 f'(a)>0

'3 f'(a)=0 9 f'a)=0.

If u=log['£——;y—y—)ﬂlenx§§+yay is

) o ' : 2 u

3) 2u ' : Ayt

34. The cuw_e_. azlyz 2 x2(a2- x’f )has

36.

1) only one loop between X = Oandx=a
2) tﬁro loops between x=0and x=a
3) I_ two loops between x=—aand x=a

4) no loop.

/4

| 35. The value of j cos® 2x dx is

0

g W .4)
If f'(x)=x and f(li=2.then fix)is

1) —% (xxl}+2) )

Fi

2 % (xwﬁc‘fz)
3) %(x\[?cl-rz]
4) %x(kﬁug).
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| 37. The differential equation corresponding to xy

e s o i

o o e o .

R

= ¢ 2 where c is

constant, is
1) xy"+x=0 42 . y'=0
3 xy'+y=0 4 xy'-x=o0.

38. If p Is true and q is false then which of-the following is not true ?

1) p—qis false ) 2) pVagistrue

-3) pA qis false _ iy 4) pe qis true.

. 39. _If truth values of pis T and qis F, then which of the follcmrizig are having the

truth value T ?
&3 pve
.'m, ~pVgq
W pv- q.'
" iv) : _PA. ~q.
.1) ), @), (@) only ' | 2 (), (), (iv) only
3} - (), @), (iv)only wh | 4}' (dd), (m),'. (iv) only..

40. Which of the followix;g is not a binary operation on. R?
1) axb'= ab
2) axb=a-b
3 a#b = +ab

4 (axb) = Va2+p2,
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o R ' SECTION - B -

N.B.: 1) Answer any ten questions.

i) Question No. 55 is compulsory and choose .any nine

questions from the remaining. ‘ _ 0 x 6 = 60

4'i . Examine the coneistericylf of the sjrstem.
X+y+z = 7
: %+2y_+ 3z=18
y_'+ 2z = 6.
.If it is.consistent then solve by using rank methdd.

. _ . - ~ g 3
42. Verifythat_[A""]T:(AT]'_"fo;mematruc A=[ 3 6}.

43. Find the vector and Cartesian equations of the sphere whose centre is (1, 2, 3)

and which paeses_. th‘rouig'h_' the point ( 5, 5, 3 ).

44 Show that t.he points representing the complex number (7 + 91 ) (-3+7i)and

( 3 + 31) form a right- angled tria.ngle on the Argand diagra.m

n+2 +2
45, Provethat (1 + 1)+ ( 1#i]"-2 & cos-—(ne N).
46. The headlight of a motor vehicle is a parabolic reflector of diameter 12 cm' and
depth 4 cm. Find the position of bulb on the axis of the reflector for effective

functioning of t.he- headlight.
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49.

50.

51.

52.

53.

11

[0,2]

i) Obtain the Maclaurin’s series for.-e*.

#) Find the critical numb.c_:rs of x3/5(4.-x).

I'ilinttl-a'—’;J and % if w=x2+y2 where x=u?-v? and Y = 2uw by using

chain rule for partial derivatives.

Solve (D2+14D+49 ) y=e-"+ 4.

Showthat poqg=((~p)Vg)A ((~q)Vp).

State and prbve reversal law on inverses of a grbup.’

) If F(x)= % (%+tan“x), —o6<x_<oois_a distribution function of a

cqntinudus variable X, find _P( 0<x<1).

i)  The difference between the mean and the variance of a binomial distribution

is 1 and the difference between their squares is 11. Find n.
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:ZO'mﬁutes interval. Using Poisson distribution, find the probability that
. will be |

2 emjssiens

ii) at least 2 emissions

in a particular 20 minute interval. [ e~5=0-0067) .
55. a) 1) X E’.;'?+ +2% and b = 37+27 R, find

. + 3 b ] ( 2 a - TD) ) .
i) The volume of the parallelopiped Whose edges are represented by -
127 +AR. 37 -R, 27+ 7 - 15K is 546.
Find the value of A. .
| OR.
b) = Evaluate : f xsin x dx, using properties of definite integrals.
' -n/2 : :
SECTION - C
N.B.: i Answerany ten questions.
ii) Qu‘.estlon No. 70 is compulsory end choose any ‘nine

qﬁestibns from the remaining. 10 x 10 = 100

56. A bag contains 3 types of coins namely Re. 1, Rs 2 and Rs. 5 There are
30 coins amounting to Rs. 100 in total. Find the number of coins in each -
cetegory.

) _
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| 58.

‘ Find» the vector and Cartesian eQuations of the plane passing th’rough the

- 60.

61.

13

(2, -1, - 3) and parallel to the lines x:;?. = ;;_5 L - z_—43 and

Derive the equation of the plane in the intercept form ( both Cartesian and vector :

forms_).

P represents the variable complex number z. Find the locus of Pif
_f2z+1 :
o [ Z+1 ] =

Find the axis, vertex, focus, equation of directrix, equation of latus rectum and
length of the latus rectum for ‘the parabola x2 - 6x — 12y - 3 = 0 and hence

draw the graph.

The ceiling in a hallway 20 ft wide is in the shape of a semi-ellipse and 18 ft high
at the centre. Find the height of the ceiling 4 feet from either wall if the fheight of

the side walls is 12 ft. = v - 0 L R

Let P be a -p()lﬁt on the curve y = x3 and suppose that the'tangenlt.at P.
intersects the curve again at Q. Prove that the s}ope at @ is four times the slope :

at P.
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64.

65.

66.

67.

68.

69.

The top and bottom margins of s_i poster"ai'e each 6 cm and the side m
each 4 cm. If the area of the printed material on the postér is fixed at 384
find the dimensions of the pos;ter with the smaﬂest area.
/ 2 s Wy
: L oo e
If u-= .tf;xn [ = Jthen verify tha_i; X3y = dgox"
Find the area of the region common to the circle x2 + yl2 = 16 and the parabola
y?=6x ;
F‘jnd the volume of the solid obtained by revolving the area of the triangle whose
sides are having the equations y =0, x=4 and 3x- 4y = 0, about x-axis.
Radium disintegrates at a rate proportional to the amount present. If 5% of the
original amount dlsintegrétes in 50 years, how much will remain at the-end of
- 100 years ? [ Take A , as the initial amount I]
Show that (Z7—{-[ ol}.. 7)_ fbmlsagroup.
Find ¢, p -a.n_d c 2 of the normal distribution whose probability fu.nctlon is gh}en by
2
Jlx) = ce™* " *3*, _w<cx<o,
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70. a) _Find the eccentricity, centre, foci and vertices of the hyperbola

x2-4y? + 6x+ 16y — 11 = 0 and hence draw the diagram. -
.OR

b) Show that the equation of the curve whose slope at any point is equal to

y + 2x and which passes through the origin is y = 2-(_ e*-x-1 ) :
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