General In8tructions . g

Read the following ; :
(i) This q ue;’:fo;RStrHCtlons LTy carefully and strictly follow them.
paper carries 32013;7‘ tctom’pnses faur-' Sections A, B, C and D. This question
(i1) Section A Quegtizi lons. ;lll questions .are compulsory.
(i)  Seection B - ons no. 1 to 20 compr ad of 20 questions of 1 marﬂlz ,%A_‘ﬁ.
(i) : Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
i Sectz.on C - Questions no. 27 to 32 comprises of 6 questions of 4 marks escn
(U). Section D - Questions no. 33 to 36 comprises of 4 questions of 6 marks 2oLn.
(i) There is no overall choice in the question paper. However, an internal crove
has been provided in 3 questions of one mark, 2 questions of e rmorks,
2 questions of four marks and 2 questions of six marks. Only one of the chunres
in such questions have to be attempted. . ,_
(vii) In addition to this, separate instructions are given with each section Gr%

question, wherever necessary.

(viit) Use of calculators is not permitted.

SECTION A

Question numbers 1 to 20 carry 1 mark each. ‘ odioh
Question numbers 1 to 10 are multiple choice type questions. Select the correct opLic
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If Aisa 3 x 3 matrix and |A| = -2, then value of |A (adj A)| is
(A) -2

® 2 __
) -8
(D) 8

~

The number of arbitrary constants in the particular solution of 2
diﬁ'erential}gatibh of second order is (are)

@A) 0
B) 1
©) 2
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of 2 & u?:l alities are (0, 0), (4. 0) {N\m.(m determined by the system of

(A) ¥, Where g, 1, ' 9 (2, 4) and (0, 5). If the maximum value
B A=gp > U occurs at both (2, 4) and (4, 0), then
hnb r r by b &
S
(D) alab r
5. If
Aand B
are 1
P | W0 independent events with P(A) = * and P(B) = 1, then
® 1A is equal o . . '
@ 1
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® 1
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6. re matrix such that A2= A, then (I-A) + A is equal to
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The image of the point (2, - 1, 5) in the plane T .
(A) (-2, - 1,5)~
(B) (2,1,-5) o
©C) (-2,1,-5)
(D) (2,0,0)

then the
ZBI'O,
9. If the Projection of a —1_23 + 3k onb -21+lk is

value of ) is Sk T

(A) 0 9) f“

B) 1 {4 .. &

(C) ?53 7 L%

(D) :‘§§ e

5 S 4) and

10.  The vector equation of the line passing through the point ( 1 i

perpmdlculartotheplanez 013 §9

. ‘2: - ; ~ k and
| -'f:;. ;— point P which
is'?\ - )\ -+ ‘f'l

the origin is

_ > of 3 cm/sec i the
__-mcreases at the rate
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; 9" in the matrix
13.  On Applying elementary column operation Cy —» Cy — 3Cy in th
k -2 E e <1 1 (Right Hand Side)
equation [4 -J " ' 2 1] 1 ]’ the RHS (Right Hand
5 3 -3 B!

2 0
of the equation becomes

OR
A square matrix A is said to be symmetric if _,_f i

‘s - R implies
4. A relation R in a set A is called 4 oS if (a;, ag) € R 1mp
(a,, 1) € R, for all a;, a5 € A,

_ g .
18.  The greatest integer function defined by fix)=[x], 0 <x<2 is no
differentiable at Xs= ) .

Question numbers 16 to 20 are very short answer type questions.

18. r A 1s a non-singular square matrix of order 3 and A? = 2A, then find the
' IT value of |A|. S

3'-'; \ TWO cards are drawn at random and one-by-one without rep}sfcement
- from a well-shuffled pack of 52 playing cards. Find the probability that
: ~ one card is red and the other is black. . / ]
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SECTION B

Question numbers 21 to 26 carry 2 marks each

21. Fmd a unit vector perpendicular to each of the » vectors o and b where
a -51+63 --2k and b 71+63 +2k
OR
Find the volume of the parallelopiped whose adjacent edges arce
- - -
represented by 2a ,~b and 3 ¢ , where
o SURRR SRS A
a=1i-j +2k,
- A
b=3i+4) -5k, and
— A A 4
¢ =2i-j +3k.
22,

Examine the applicability of Rolle’s theorem for the function fix) = sin 2x
in [0, n1). Hence find the points where the tangent is parallel to x- -axis.

23. Find the values of x for which the function fix) =2+3x- <3 is decreasing.

24. The probability of finding a green signal on

What is the probability of finding a gre
days out of three ?

a busy crossing X 18 30%.

|1

en signal on X on two consecutive

925. Prove that sin~! (2x y1-x2)=2cos71x, 715- S $ T -
OR

Consider a bijective function f: R, — (7, =) given by fix) = 16x2 + 24x + 7

where R, is the set of all positive real numbers. Find the inverse funection

Cof f.

-

. Find the value of k so that the lines X=-y=kz and A

i B X-2=2y+1=-z+1are perpendicular to each other.
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. q \ i l"\.'il. ’ SECTION C
Question Numbers 27 to 39 carry 4 "
Y 4 marks eqch,
i WA furnity
re t :
< 50,000 to i;avizz flea]s In only two items — chairs and tables. He has
him # 1,000 g d 0NN Space to store at most 35 items. A chair costs
¥ 150 ang g 21;0 W C_Osts him ¥ 2,000. The trader earns a profit of
e oY on a chair anq table, respectively. Formulate the above
as e
an LPP tq Maximise the profit and solve it graphically.
28, = '
If x=asec30, y<gtans 0, then fing ¥ at 0=".
. dx? 4
29. Find :
J' 2x + 1
M X
\f3 + 2x - x2

30.  There are two bags, I and II. Bag I contains 3 red and 5 black balls and

Bag II contains 4 red and 3 black balls. One ball is transferred randomly
from Bag I to Bag II and then a ball is drawn randomly from Bag II. If

the ball so drawn is found to be black in colour, then find the probability
that the transferred ball is also black.

OR

An urn contains 5 red, 2 white and 3 black balls. Three balls are drawn,
one-by-one, at random without replacement. Find the probability
distribution of the number of white balls. Also, find the mean and the
variance of the number of white balls drawn.

31 Find the general solution of the differential equation

y e dx=(y3+2xe")dy.
OR

Find the particular solution of the differential equation

d¥ _ o Setan (-‘Y-J, given that y = E atx =1,
X'&;—y b.¢

the set of natural numbers and R be the relation o

/ 4
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82. /Lo Ndb:& (a, b) R (¢, diff ad =be for all a, b, ¢, d € N. Show that R jg ap,
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SECTION D
Question numbers 33 to 36 carry 6 marks each.

33.
Sh?w that the height of the right circular cylinder of greatest volume
Which can be inscribed in a right circular cone of height h and radius r is

one-third Oi ﬂlﬂ_heigl;_t_ of i_lie_e cone, and the greatest volume of the
cylinder is g times the volume of the cone.

Using integration, find the area of the region {x,y):x2+y2<9, x+y238}).

Find the €quation of the plane that contains the point A(2, 1, — 1) and is
Perpendicular to the line of intersection of the planes 2x + y — z = 3 and
X+2y+2=2 Also find the angle between the plane thus obtained and
the y-axis. '

: OR By
Find the distance of the point P(-2, —4, 7) from the point of intersection - p-
Q of the line r =@31-2} +6k)+ M2i-] +2k) and the plane .

X =
“1m i v
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