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PART -1
Note: 1. AIIquestionsarecompulsory. 20x1=20

2. ‘Choose the correct or most suitabje answer from the given four

alternatives. Write the option code and the corresponding answer.
1. If ATA-t is symmetric, then Az =

a) A b)(A): & oA d) (A-1)?
2. Which one of the following is not true in the case of discrete random variable X?
a) lem F(x)=F() =1
b) 0 <F(x) <1 forall xeR
¢) F(x) is real valued decreasing fuhction
d) lim F(x)=F(-«~) =0

X < 1
3. The order and degree of the differential equation gz—g+(g—y]3 +x% =0 are: .
g % el
a) 2,6 b) 2,3 c)2,4 d) 3,3
1 2
4. tan?| = | +tan!| =]
(4) + tan (9] is eqt'Ja? to
1 (3 ‘ 1 3
—cost|=| =sin?| =
2) 3 (5) Drsel [5]
i a3 { 1
c) =tan'|= ' =
) > (5] : | d) tan [2]
5. If P(x,y) be any point on 16x2 + 25y = 400 with foci F,(3, 0) and F,(- 3, 0) then
PF, + PF, is ;
a) 8 b) 6 c) 10 d)12

L.

:
6. The value of Isin2 X cosx dx is

2

3 2 1
2) 0 2 4 03 93
7. Ifthe planes r(2i-j +k)= 3 and F(4i + j+pk)= 5 are parallel, then the value of
-~ Aand p are
1 1 1 1
a) =, -2 -, -=,-2 H)isi2
) 3 DYrgi 8 20 i
8. The length of the latus rectum of the parabola y* - 4x + 4y + 8 = 0 is:
a)8 b) 6 c) 4 d) 2
9. The differential of y if y = m is:
1 3 l ‘ 1 3 ;
a) 5(4)( +2%) ? b) E(4;< +2x) 2 dx
’ l ;‘
c) ‘;"(X‘ + x* +1) 2 (4x° + 2x) d) ‘;’(X' +x* +1) 2 (4x" + 2x) dx
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10. The value of Zlf is 1 8
. n- i
o | e i )A—l K | |anar, then the value of
11. If the vectors 2i-j+3k, 3i+2j+k, i § j+4k are coplanar,
mis " g o
a) 2 b) 3 © -2 d)
12. p © q is equivalent to
a) P4 b)a—p
c) (p ‘-4 OMCESY d) (P~ a)A(@—P)
am i 3]is:
'13. The number given by the Rolle’s theor_eﬁ% for the function x* — 3x?, X& [0, ]
e 3
a) 1 b) V2 93 d) 2
14. A zero of X3 + 64 is! ‘
: . a) 4 , b)0 , C)1—4 d) 4
15. The point of inflection of the curve y = (X ~ 1)3is:
a) (1,0  b(00) ) (1,1) d) (0, 1)

16. Which of the following statement is correct regarding homogeneous system?
a) has only ron-trivial solutions .
b) always inconsistent . |
c) has only trivial solution only if rank of the coefficient matrix is equal to the
number of unknowns - ’
d) has only trivial solution

' ; W - dy s "
17. If cos x is an integrating factor of the differential equation ) 4 py =Q,thenF =

dx
a) - cot x b) cot x 1 c') tan x d) - tan x
18. Variance of the random variable X is 4. Its mean is 2. Then E(X?) is
a)2 b)4, b6 d) 8
i3, The value of the complex number (%)’ is equal to : | bl
a)1 - : b) i ) & d) -1
20. The operation * defined by a*b = %E is not a binary operation on:
a)Q b) Z | QR " Tdc
PART - I1

Note: Answer any seven questions. 7x2=14
Question Number 30 is compulsory,
21. Find the least positive integer n such that [E’_l]n =i
‘ . i ‘
- Which one of the points 10 - 8i, 11 + 6i is clgsest to 1 + i?
23. For what value of x does sin x = sin"x?

0 -2 0
.Ifadj(A)=|6 2 -6|find A
-3 0 6

22

N -

2

2
2

8]

- Show that the three vectors 2i + 3j+ k, i-

oo T 2j+ 2k and 37+ j+3k
. Find df for f(x) = x2 + 3x and evaluate it )+ 3k are coplanar.

_ _ OFx =2anddx =0.1. :
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27, Evaluate : lim .)“'I 3
L ‘- ‘x\ ' 3 .
28. Form the differential aquation by elir
V= ACOS X + B sin x.

I

ENating the arbitrary constants A and B from

29, The probability density function ofX’t qiven by f(x lkxe " for x > 0 Prove
0 f 0 '
that the value of k (s 4 1 o
|
30 Prove that ‘Q xe'dx =1,
\
PARY - 111
Note:  Answer any seven questions. 7x3=21
Question Number 40 is compulsory.

“woael® "4 .
St IFA = ; \\; y |+ Verity that AQadi A) ~ (ad) A)A = |A] 1.

ECRET S T e

becoran’  ©+aw+ba
33, Solve the aquation ax% = O + 10N = 3 1t 1 is a root, find the other roots.
M. Fnd centre and radius of the cirdle X + y* - Sx + 2y -5 = 0,
IN. Find the domain of sin & - ax),
36 With usual notations, in any triangle ABC, prove by vector method that
3 b ¢

wesmnasen. W -

B e som N
SnA  snB sing

N 2
221 @ # 1 is acube root of unity, show that dtPorca’ asborew’ - o

37 Evaluate: E cos'x 7
sin'x 3
32 Show that (P \Q) = (P Q) is a tautology. ‘ ‘
R }mm oINS are tossed simultaneousiy. Find the praobability mass function for
pumber of haads occured.

R 1 of aF - _f
¢ OURy y)= === then, prove that X—?‘X- '()_y"‘ >
‘o ha 2 ’
PART - IV .
Nore: Answer all the questions. 7xX5=3%

21, 2) For what vaiues of u the system of homogeneous equations x +y + 3z =q,
& +3Jy+mz=0,2x+Y+2z=0have:
) only trivial solution
i} mfnitely many solubons
(OR)
o) mmm@m&‘—&i-ﬁxaa%ﬂﬂ’ﬁsmMi is a solution,

-4 |
) Fz=x ,wsamwmmgﬂw L.—l that the locus of

rzsr=siaxsory=0.
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b) The rate at which the population of city increases at any time is pl‘OpOl‘t'Ona|
to the population at that time. If fhere were 1,30,000 people in the city in

1960 and 1,60,000 in 1990, what approximate population may be anticipated
in 20207 -

16 '
|o ; 042 _ ¢ i
[ ge(13) 0 2.070, e 1.52} |

43. a) Prove by vector method sin(A+B) *mA cosB + cosA.sinB.
: . .—\)

b) Compute the area between the

x=0andx=rn 2

44. a) Find the cartesian equation of the piar contalmng thelineX=2 - ¥-2 _2-1

and passing through the point (-1 ',153—1)
(OR)

b) Ifw=x+2y +z2and x = cos t, y -sin t, z=tfind gd— by using chain rule.

Also find c;— by substitution of x, y\and z in w and hence verify the result.

45. a) Find the centre, foci and vertices of the hyperbola 16x% - 9y? - 32x - 18y +
151 = 0 and draw the diagram. - '
(OR)

b) A Car A is travelling from west at 50 km/hr and Car B is travellmg towards
north at 60 km/hr. Both are headed for the intersection of the two roads. At
what rate are the Cars approaching each other when Car A is 0. 3 k]lometers
and Car B is 0.4 kilometers from the intersection?

46. a) Solve (e¥ + 1) cos x dx + eV sin x dy = 0.
(OR)
b) A random variable X has the followmg probability mass functlon

X 1 2 3 4 5 S;Vr}kumeM’
g [ W ] 2] 3¢ | Bk | 2.5 Rovo W#mui’ﬁ

Find:

i) the value of k - I\/va— 5279’95\
) P& X< Tem Kt D€ ¢4
ii) P3<X) ,

47. a) Prove that among all the rectangles of the given perimeter, the square has

the maximum area. .
(OR)

b) i) Let M = {(:: )’:

Determine whether M is clOSefiI under *, If so, examine the commutative
and associative properties satisfied by * on M.

): X € R—{O}} and et * be the matrix multiplication.

i) Let M = {(" "J * X € R—{O}J‘ and let * be the matrix multiplication.
X X P ;

Determine whether M is closed under *, If so, examine the existence of
identity, existence of inverse Properties for the operation * on M.
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