t,_.;—’———‘-‘if“'

& ¥n - 2e!3

SET-2
Series BVM/4 , Code No 65/4/2
e F. :
wheneff wie = *
T O s L o it e q&;zrﬁgqﬁ,@. Rl & 2

Candidates must write the Code on the
title page of the answer-book.

e FEITRAFWRI-TAARAIT 117 |
. %méwﬁa%ﬁaaﬁsﬁtﬁqmaﬁgwaﬁww-ﬁw%g@qgm
|

o FUMTER A W IRA-TH 29T E |

o THUAT YT T I forE T J& & ¥ U, mmmm%@l

e TM YH-UF W UG % g 15 fire w1 e o e R | wA-a o o qais
¥ 10.15 S R SO | 10.15 W ¥ 10.80 T T B kel TRA-TA I Teil
3R 3@ et % N 3 IT-YFEHT | HI3 W a1 T |

o Please check that this question paper contains 11 printed pages.

e Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :

(1) Al questions are compulsory. :

(i1) The question paper consists of 29 questions divided into four sections A, B, C
and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions of
six marks each. @ ,

All questions in Section A are to be answered. in one word, one sentence or as per
the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
I question of Section A, 3 questions of Section B, 3 questions of Section C and
3 questions of Section D. You have to attempt only one of the alternatives in all
such questions. ~
Use of calculators is not permitted. You may ask for logarithmic tables, if
required. '
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SECTION A

T G 1 84 T JF JoT1 F FE
Question numbers 1 to 4 carry 1 mark each.

1 AR R AR PR 3 B aw (4] —0%, @ |2, adj A| B 7 R i
If A is a square matrix of order 3, with [A] =9, then write the va}ueygf
[2.adjA]. '




2. Wl r .(1-2]-20)=13R7T .61 -6} +26)-0F
A1V A HINT |

& aroat
W2x+y-z=5mx-a&1mmﬁéaia:wﬁéar§maﬁﬁql
Find the acute angle befween the planes T . ( 1\ — 23'\ —,21? )=1 and
T . (31-6j +2k)=0. |

¢ OR

Find the length of the intercept, cut off by the plane 2x + y—z =5 on the
X-axis. - v

3. ﬁy:cosec(cotv&)%,?ﬁggﬁmﬁﬁﬂl

If yV='cosec (cot +/x), then find %‘Z
X
4.  FHA TR (tan !y - x) dy = (1 + y?) dx 1 AT o FARET |
Write the integrating factor of the differential equation

(tan”! y—x)dy=(1+ yz) dx.
@l q
SECTION B

T G5 & 12 7% J9% J7 F 2 A5 & [
Question numbers 5 to 12 carry 2 marks each.
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12 cards numbered 1 to 12 (one number on one card), are placed in a box

and mixed up thoroughly. Then a card is drawn at random from the box.
If it is known that the number on the drawn card is greater than 5, find
the probability that the card bears an odd number.
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Out of 8 outstandmg students of a school, in Whlch there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR

- In a multiple choice examination with three possible answers for each of
the five questions, what is the probability that a candidate would get four

S

or more correct answers just by guessing ?

FiTa HINT -

kj‘xtan x dx

HYAT

dx
4x — 2X2
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0
l+tanx dx
l1—-tanx

0

1+tanx
——— dx
I 1-tanx

aﬁ@ﬁxaﬁtyﬁfwﬁmm 32 + T ¥R A _3b & | W fog Z
1 feufe afw forfee i o t@meme XY 1 2 1%3@3#3%1&%%17%16%
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ARew (7 + b) 3N (a — b) TER wowq A E |

~ : . = —
X and Y are two points with position vectors 3a + b anda - 3b
respectively. Write the position vector of a point Z Whlch divides the line
segment XY in the ratio 2 : 1 externally.

OR
—> A A A —> A A Ao
leta =i+ 2j —3kand b =3i—j +2k be two vectors. Show that

, - = - - .
the vectors (a + b )and(a — b ) are perpendicular to each other.

af: A 3t B Gafi T1eqg 39 TR & 5 AB 7o BA g1 ufonfya &, @ fig
HITT 5 AB — BA T fowm aufirg ooz B |

If A and B are symmetric matrices, such that AB and BA are both
defined, then prove that AB — BA is a skew symmetric matrix.

T T « : Nx N 5> NSOy giiia e e ot a, b e N & U
axb= a+ab% lmﬁmﬁsw*wﬁmm% | T2 &, @ 3
i 6 w1 7 disken wrewE o R |

Let * : N x N — N be an operation defined asaxb=a+ab,Va,be N.
Check if * is a binary operation. If yes, find if it is associative too.
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—(-1—§+X= (tany + sec? y)
dy

Solve the following differential equation :

El~1Z§--+x=(tany+s_ch2y)
dy '
: e |
SECTION C

T GEIT 13 T 23 T JAF T F4 IJFH E |

Question numbers 13 to 23 carry 4 marks each.

18. TR y= @O %+ (cos DX, A %?‘-’- e iR |
, ~ X

If y = (®)%5 % + (cos )%, find dy ,
‘ dx

a ' a ’ 1 v
14, fig e & I f(x)dx = j fla—x)dx, 3 j x2(1-x)" dx H 79
RIREEAISIE |
L a a ~ 1

Prove that j‘ fx)dx = I f(a — x) dx, and hence evaluate J"xz(l - x)" dx.

0 0 ‘ 0

15, x 1 9% 9T @ Hier e g =) g A, -1, 1), B4, 5, 1), €3, 9, 4)
. 3 D(-4,4,4) THde & |

Find the value of x, for which the four points A(x, -1, —1), B(4; 5, 1),
- (8,9, 4) and D(— 4, 4, 4) are coplanar. '
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A ladder 13 m long is leaning againsf a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 em/sec. How fast is the height on the wall decreasing when the foot of
the ]Laddef is 5 m away from the wall ?

Fa;gaﬁA(g _1, 2), BG, 2, 4 3o, -1, G)ﬁﬁaﬁawmm
GEfteRC T SR | 37: $H SR WTH wHad <t qe-fog | gl A i |

Find the vector equatmn of the plane determined by the points
A3, -1, 2), B(5, 2, 4) and C(-1, -1, 6). Hence, find the distance of the

plane, thus obtained, from the origin.

STl TR %{; —1e2 ey ety ma iy, e g ey =18
S x=02 | \

AT
w1 fafire & s A, fenmn 2 fFy =1

x2+y ;

Solve the differential equation g—y =1+x%+ y2 + X2y2, given that y = 1
x

when x = 0.
OR

_Find the .particular,solutibn of the differential equation %}{- = -

given that y = 1 when x = 0.

ma'éﬁﬁq%A.—:R_{Z}aﬁtB=R—{1}%iaﬁf:A-»B,f(x);.
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z{sﬁ‘sqﬁwgaaA xeZ:0<x<12}4¥
={(a,b):a,beZ |a-b|, 3%%%}%%@%18@@@8%!

let A=R-{2} and B=R — {1}.' Iff: A —> B is a function defined by

f(x) S 1 , show that fis one-one and onto. Hence, find £ 1.

X.._-
OR

Show that the relation S in the set A = {x € Z i0<x< 12} given by
S={(a,b):a,be Z, |a-b] is divisible by 3} is an equivalence relation.

. ; -, - |
20. ¥ x=sint, y=sinpt 8, d@ fag Hfw 5 1 -x2) -3—-—%7— —X—gl +pPy = 0.
x o ax

HAAT

1 _h ae
1 2%@&1 tan~! \/ +x’ \/ X, T FTHAT HIfST |

\/1+x +\/1 x2 | '
2) _d_zz _x Wy

X—> 4 pzy =0.

If x=sint, y = sin pt, prove that (1 — x

OR

1+ —all =
Differentiate tan“{\/ x* \/ 2

‘\/1+x +\/1——X

:{ with respect to cos ! x2,

x y X+y v :
21. ARC| y X+y X =k(X3+y3)%,ﬁWﬁT7ﬁ$}IUTHTﬁa§WTﬁ
X4y x oy
k1 T 1 A | ‘
Using properties of determinants, find the value of k iif/
X y X+y

Ly X+y - ik(X3+y3)

X+y X y




1
J sin(x-a)cos(x-b)

| Find :
¥ 1

J sin(x—a)cos(x-b)

23. fagHifufs ..

sin~1 (é—j + cos™! (é)
17 5

cot"1 (ﬁf_i)
77
Prove that :

sin’l(—s—) + cos—l(éJ = cot‘1(§§)
17 5 | 77
. Qug §
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Question numbers 24 to 29 carfy 6 marks each.

dx
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2 -3 5 % |
24. mrﬁ:%vf%ﬁwwuﬁmw 3 2 —4| % YhA T HINT |
| 1 o
ST

freferaa Wae Tl T 1 areEl & v @ w5 B
X+2y—-3z=-4 ’
2x+3y+2z=2
3x—3y-4z=11

Using elementary row transformations, find the inverse of the matrix

2 -3 5

3 2 _4].
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26.

Using matrices, solve the following system of linear equations :

X+2y—-3z=-4
2x+3y+2z=2
3x—3y—-4z=11

VW%W@W%:@@@@4.x2+4y2=9@ﬁ'ﬁ\mwm |

S il | :
) A

TR faf 1 S S g W & W S T B S R et
3x-2y+1=0, 2x+3y-21=0 3N x-5y+9=0 G R g3 |
Using integration, find the area of the region bounded by the parabola
2 = 4x and the circle 4x2 + 4y% = 9.

OR
Using the method of integi‘ation, find the area of the région bounded by

thelines 3x-2y+1=0, 2x+3y—21=0 and x-5y+9=0,
U SRS ol IR % S92l 1 39 Yorm e =mear 2 £ o o frerfi A

1 FH-HT 8 AT I il ¢ H wHAw 10 s B | 9w 1 F
WA@WZ'W@M%@IW?C#WIW@&M%}quI
% Ieared % e = 50 vl e & e el § | WISy 11 & Rerfim A < men
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< 70 Wit foRam < @ ST R | 56 v W uw W fuww e aifvn tivs
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A dietician wishes to mix two types of food in such a way that the vitamin

contents of the mixture contains at least 8 units of vitamin A and
10 units of ,V,itjamin C. Food I contains 2 units/kg of vitamin A and
1 unit/kg of vitamin C. It costs T 50 per kg to produce food I. Food 11
contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C and it costs
¥ 70 per kg to produce food II. Formulate this problem as a LPP to
minimise the cost of a mixture that will produce the required diet. Also
find the minimum cost.

10
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28.

28.

Find the vector equation of a lme passmg through the pomt (2,3, 2) and
_)

parallel to the line r =(- 21 + 33 )+ }’x(21 - 33 + 6k). Also, find the

distance between these two lines.

OR

Find the coordinates of the foot of the perpendicular | Q drawn from
P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and
the image of the point P treating this plane as a mirror.

T M Ay =3k + 2, x- A T HMA x = -2 W x = 18 fiR

&3 F1 &% A i |

Using iﬁtegration, find the area of the region bounded by the line |
y = 3x + 2, the x-axis and the ordinates x = — 2 andx = 1.

G s fu e | = fies % ol W% T R | gEU firerent o1fyea B o
9T 70% SR TEE BT 2 of fuu sEfira R 7 !?ﬁ?ﬁﬁﬁ@%ﬂ%aﬁ
TMeesA AT T SR I I W B xwﬁf@ﬁmq&mg&@ a
ITRrar s HIRTe R 98 g1 9w Ye aTer oeRR | | |

There are three coins. One is a coin having tails on both faces, another is

a biased coin that comes up tails 70% of the time and the third is an
unbiased coin. One of the coins is chosen at random and tossed, it shows
tail. Find the probability that it was a coin with tail on both the faces.
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