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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
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General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1.

65/3/B

= sraere THieRtr o U el hife 9 =T 1 TTHA T ShIfTT

(&)

Find the sum of the degree and the order for the following differential

equation :
4
d |[d2%y
2 HE2X] 120
dx || dx?

1 STaehal AHfiehter T AT T[T 1A ShITTT :

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

o

FAfIRad TTeYg HHIUT & (x + y) T HH G I :

X 5 3 -4 7 6
2 + =
7 y—3 1 2 15 14
Find the value of (x + y) from the following matrix equation :

S e

P.T.O.



4. AR |7 |=a?, @ B AW T AR
|2 xi|?+|axj|?+|a xk|?
If |E> |=a, then find the value of the following :

— A - AN - A
|a><i|2+|a><j|2+|a><k|2

5. @l ng _ Y23 _ 274 o uaet 2x— 2y + 2 5 = 0 % o= 1 B0 0

5 4
1A hITTT |

Find the angle 6, between the line X ; 2 = -z ;4 and the plane

2x—2y+z-5=0.

—> . . —>
6. TN a=3) +x]AM b=2i+)+yk TER Gwaq & 19 |2 |=| b | &,
ql y o1 U F1d iy |

—> N A > A A A
The vectors a=31 +xj and b=2i+j+yk are mutually

_)
perpendicular. If | 2 |=| b |, then find the value of y.

Qs d
SECTION B

Jo7 GEIT7 T 19 T TP Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7. U J1d $ifeT :
x dx
l+xtanx
Find :
x dx
l+xtanx
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8. UM I shifvT :

4
X dx
j (x-1)(x%+1)

Find :

4
X dx
j x-D&%*+1)

9. Ife u By ABC % ofid A3, - 1,2), B(1,- 1, - 3)dIM C4, — 3, 1) &, @
IS o FHa o TFad T e d1el AT ity |

Find a unit vector perpendicular to the plane of triangle ABC, where the
coordinates of its vertices are A(3, — 1, 2), B(1, -1, — 3) and C(4, — 3, 1).

10, WAl x+1=2y=-122 3R x=y + 2 = 6z — 6 % sI9 ! JIaH g I
i |

HYAT

g P(a, b, ¢) & #Waal YZ 3R ZX W A & @F PL q91 PM S0 9 & |
gaad OLM &1 THIH J1d shifag |

Find the shortest distance between the lines x + 1 = 2y = — 12z and
X=y+2=6z-6.
OR

From the point P(a, b, ¢), perpendiculars PL. and PM are drawn to YZ and
ZX planes respectively. Find the equation of the plane OLM.

11. Tgug 91 % 3 qdequn | |, A 2 ThaIarSd & I hl JTRehal, 3 HhAAAl
6T TTRehdT T 9 THT B | T TIeT0T H FheAdl <hl ATRiehdl FTd <hIfTT |

YT
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12.

13.

14.

65/3/B

T HA H 3 A AAT 5 A 716 & | Horel H § ATgosdl Th g et Sl
7, 3 SHHI TT A1 H o ¢ JH: Harsl § W & ATt 3 | 35 a1g A1 fh
T 61 g AN TG Haw | STell St & a7 o™l § § Agesal af e (for
ShreTa T %) fehrell STt @ 1 39 g1 IIG1 o AT TT % B SRl NIRRT Hd
i |

In 3 trials of a binomial distribution, the probability of exactly
2 successes is 9 times the probability of 3 successes. Find the probability
of success in each trial.

OR

An urn contains 3 red and 5 black balls. A ball is drawn at random, its
colour is noted and returned to the urn. Moreover, 2 additional balls of
the colour noted down, are put in the urn and then two balls are drawn at
random (without replacement) from the urn. Find the probability that
both the balls drawn are of red colour.

1 -1 0
IRfEres ufth dfshansti o S & A 31a i, afe A =| 2 5 3
0 2 1
1 -1 0
IfA=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1

AHT flx) = x —|x - x%|,xe [- 1, 1]. A [-1, 1]1331‘6'%1% (ﬂﬁﬁé%),
BN T TS E R L

Let f(x) = x —|x — x2|, x € [~ 1, 1]. Find the point of discontinuity,
(if any), of this function on [- 1, 1].

X * d? d 2
ﬂﬁ{y=log( j%,aﬁﬁ:;ﬁﬁq%éd% [Xd_z_yj.

a + bx

X 2 2
Ifyzlog( j , prove that ng_y = (Xd—y - y) .

a + bx dx2 dx

6



15.

16.

17.

65/3/B

sec_l{z 21 J & 1-x2 & T x=% T ITTHAS T hITT |
X —

Find the derivative of sec_l(

A 19 il

n/2

5sinx + 3cosx
- dx
Sin X + cos X

0

92x2

AT

ﬂﬁ@ﬁm:

1
loglog x + dx
.[ { 5% <logx>2}

Evaluate :
n/2

5sinx + 3cosx
- dx
sinXxX + cos X

0

OR

Find :

1
loglogx + dx
I { (log x>2}

Jw.r.t. 1-x? at x:%.

Teh g2 U Ta1sh O faepetm =t <t @@ & fow ufaq arg T 30,000 e
HAT 8 | 8 3T TR 1 A1 91T =i hl AR 9 IgTs W & il 7 Sk
U a8 398 =3 <kl TS T T 2% TTed Hidl & TR oTehl T Teh =it dh |
STHT AT & g i TMRT H Sl il 1@ 3R g8 1 HIhINl ga® &9 °
oA Heb | & ! Seb A fehad ufaera st e =nfee, fow@ i gee 1 ufa

A1 A T 1,800 I & |

g fafy &, =99 g 91d hINT | TR A9 UHT di9d & T 39 TR o g%

1 G &A1 =T ?

P.T.O.



18.

19.

65/3/B

A trust caring for handicapped children gets ¥ 30,000 every month from
its donors. The trust spends half of the funds received for medical and
educational care of the children and for that it charges 2% of the spent
amount from them, and deposits the balance amount in a private bank to
get the money multiplied so that in future the trust goes on functioning
regularly. What percent of interest should the trust get from the bank to

get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people

should donate to such trusts ?

x 1 U 31d $ifse, g fom
sin [cot™X(x + 1)] = cos (tan~1 x).
AAAT
= =1 fag it .
2sin"! = — tan™! 17 _ =
31 4

Find the value of x, if

sin [cot~1(x + 1)] = cos (tan~! x).

OR
Prove the following :
2sinl 3 _ tan1 0 = T
5 31 4
a b c
?ﬁ%{a+b+c¢0%,ﬂ9ﬂ b ¢ a
c a b
Wﬁ:@ﬁﬁﬁ{%a=b=c.
a b

If a+b+c # 0and |b c

¢ a
determinants, prove that a =b =c.

=0 ®, d GRfrhT = Turemt 1 JAT

c
a |=0, then using properties of

b



T us |
SECTION C

Y97 GEIT 20 G 26 % J39% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. THT foh Toh ATSHT Th IMHT 3BT 2 | Ife 3T 137 2 <hl T 9Ied Bt &, al
€ Ueh faeh 1 9 R 3IDTAAAT & 3R fordi <t T e s 2 | 3afe 39 3,
4,51 6 <hl AT I Bidl B, d1 I8 Udh ol Ush oX 3ISTAT & AR Ig Al
A 2 3 fq o1 e wed g3 | A W Sk Tk faa W g3, df 38k g
3IDTA TCIE W 3, 4,591 6 e &I <hl JTRrehal &1 8 2

AT

T Ah TR AFAEF a8 54 0 3 91 ¥ SicAdT @ | 98 Teh U@ <hl
IDTAAT & N Fadrar g for I8 W 9 arefl T 4 7 | 3Hh TRk A1
Hifore for T8 9 37 aTef) G aRaa H 4 F R |

Suppose a boy throws a die. If he gets a 1 or 2, he tosses a coin three
times and notes down the number of heads. If he gets 3, 4, 5 or 6 he
tosses the coin once and notes down whether a head or a tail is obtained.
If he obtains exactly one head, what is the probability that he obtained 3,
4, 5, or 6 with the die ?

OR

A man is known to speak truth 3 out of 5 times. He throws a die and
reports that it is 4. Find the probability that it is actually a 4.

21. TTHIOT STk H Tsh SAURI $© UGl HiH ITel] A GG FTgal 8 | 38 I
FA T 57,600 1 Gt 9 20 TIHT 6 T 1 TAM 7 | fooret @ =o areht wh
T3 1 goF T 3,600 B 3N B § T el Tk T 1 Ged T 2,400 7 |
ag fectell @ 9o aTefl T wefia S=eRt T 220 1 AW 9 BY § I dTedl Th
T St T 180 h1 1Y HATAT B | AH e foh a8 @) 8 |ft wefiai ot
9 Gohdl & | IATUHhad TN AN i b Ie3T § I8 A ISt I fohd TR
Y AN ? IUUTH ohl Teh 1Rgeh TIUTHA THET SHTHL TT% T & hIfT |
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22,

23.

24.

65/3/B

A dealer in a rural area wishes to purchase some sewing machines. He
has only ¥ 57,600 to invest and has space for at most 20 items. An

electronic machine costs him ¥ 3,600 and a manually operated machine
costs ¥ 2,400. He can sell an electronic machine at a profit of ¥ 220 and a
manually operated machine at a profit of ¥ 180. Assuming that he can

sell all the machines that he buys, how should he invest his money in
order to maximize his profit ? Make it as a LPP and solve it graphically.

= {0, 1,2, 3, 4, 5, 6} H, T fgammarl dfsha « 38 TR qRTiG 2
a+b, I a+b<7

o _{a+b—7, A a+b>7

Tfshan « & o wfsean amoft fofew qen fag Hifse foe =@ (0) 3@ @fsean =

TeEHS 8 3TN Ag=d 1 T 999 a = 0, 39 TR IhAv &, fh 7 — a,
a ! Jfdeliy B |

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation :* is defined as :
a+b, if a+b<7
axb=
a+b-7, if a+b>7

Write the operation table of the operation * and prove that zero is the
identity for this operation and each element a # 0 of the set is invertible
with 7 — a being the inverse of a.

2 2

el )1(_6+y?:1 % Iidia 36 wafgag By @ ifuswaw &wwa ¥

o, fSeent S < 3787 o1 T U B |

Find the maximum area of an isosceles triangle inscribed in the ellipse

2 2
)1(_6 + % =1 with its vertex at one end of the major axis.

(x2+y2)dy=xydx.€|ﬁy(1)= 1den y(x0)=e_ﬁﬁ, T‘ﬁxowtﬂqﬂﬁ%ﬁﬁﬂ'{ |

AT

s wiem W +ytan x = 3% + x° tan x, X # g?:m%rﬁwsaam

dx

Eﬁﬁn,ﬁmw%%y=oaﬁ;x=§%|

10



25.

26.

65/3/B

(x* + y*) dy = xy dx. If y (1) = 1 and y (x,) = e, then find the value of x,,

OR

Find the particular solution of the differential equation

g_y +ytanx = 3x% + x> tan x, X # g,giventhaty=0vvhenx= g
X

39 farg o Tazmeh F1a e &l fomgati A3, 4, 1) 3R B(5, 1, 6) ®I fia™
areft @, fomgati P(2, 1, 2), Q(3, 1, 0) A4 R(4, — 2, 1) ¥ FoR I Tt HHAA
! e B |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points
P2, 1, 2),Q(3,1,0) and R(4, - 2, 1).

guTehe fofr & WM A {(x, y) : 22 +y2 < 4, x +y = 2} gRT J&d & HI
&thel ST shifery, |

Find the area of the region {(x, y) : x> + y> < 4, x + y = 2}, using the

method of integration.
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