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All questions are compulsory.
Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

Please write down the serial number of the question before attempting it.
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SECTION A

T GEIT ] G 6 TF II9F G H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. T 1o gHiww & fou suehl ife 9 =1a =1 % [ i

9 \4
d |[dy
2 HE2X] 120
dx || dx?
Find the sum of the degree and the order for the following differential
equation :

(&)

2. = rahel TR T FHTR U A ShINT,

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

o

3. Tr=fafea stegg TRl & (x + y) ST AH 1A HINT :

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 :

X 5 3 -4 7 6

2 + =
7 y—-3 1 2 15 14
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A | 3 [=a®, @ P B A T BT

- 1 A ->
|ax1| +|axJ|2+|axk|2

If | 2 |=a, then find the value of the following :

- A - A —> A
|a><1|2+|a><J|2+|a><k|2

@ X;2 _Y=3 _ 274 o uaet 9x — 2y + z— 5 = 0 % &9 1 I 0

5 4
A SHINTT |
y—3 zZ

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

2x—2y+z-5=0.

—> . . —>
RS 2=31 +x) A b=2i+)+yk FER dmaq d 19 |2 |=| b | &,
dql y o1 U F1d shify |

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

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

Qus
SECTION B

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

HH F1d I
x dx
l+xtanx
Find :
x dx
l+xtanx
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8. UM I shifvT :

4
X dx
_[ (x-1)(x%+1)

Find :

4
X dx
_[ x-DE*+1)

9. Ife u B ABC & ofid A3, -1,2), B(1,-1,-3)dIM C4, — 3, 1) &, @
IS % THAS % A T W F1C A hiT |

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. W@reAl x+1=2y=—-122 3 x =y + 2 = 62=6" = H JIad g I
i |

HAAT

fag P(a, b, ¢) & HHAa YZ 3R ZX W A% & ¥ PL q91 PM 91 9 4 |
gaad OLM &1 THIer 1q 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 s1ed % 3 qdequn ® |, A 2 ThaIaIA & I hl JTRIehal, 3 HhAAIA
T 6T TRl T 9 THT B | T TIeT01 H FheAdl <hl ITRiehdl TTd <hIfTT |

YT
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13.

14.
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T oy | 3 qAqT 5 A =341 Ueh Tic fHenTefl STt

7, 3T SHHI TT 91 HE o ¢ JH: Harsl § W & ATt 3 | 35 a1g A1 fh
T 61 g AN TG haw | STell Sl & a7 o™l § § Agesal af fie (for
ireTaT %) fehrell STt @ 1 39 g1 IIG1 o AT TT % B Rl NIRRT {Td
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 3i1a 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, l]ﬁa_ﬁ'%'% (qﬁﬁé%),
1A HIY 8T I8 e 378qd @ |

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

a + bx

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

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

a + bx dx2 dx
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15. sec_l{ 1 J H J1-x% & guE x=% T TR [d I |

2x? —1

2

Find the derivative of sec™!
2x“ -1

16. 9 F1d IS :

n/2
(5sinx + 3 cos x]
dx

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

sinX + cos X
0

AYAT

ﬂﬁ@ﬁmz

1
loglogx + dx
.[ { % <logx>2}

Evaluate :
n/2

5sinx + 3cosx
- dx
sinX + cos X

0

OR
Find :

1
loglogx + dx
I { (log XF}

17. U & A9 graredl ¥ foeram s=i &t c@@ & fou afd @ < 30,000 9T
HAT 8 | T 3T TR 1 A1 91 =i hl AR 9 IgT8 W & il 7 Sk
U o8 399 =¥ hl TE T T 2% TTed HidT & TR orehl T Teh 3=t o |
STHT AT & g i TRT H Sl gl 1@ 3R g8 1 HIhN ga® &9 °
oA Heb | & ! Seb A fehad fara st e =nfey, fow@ & gee 1 ufa
A1 A T 1,800 I & |
g fafy &, =99 g §1d hINT | TR A9 UET di9d & T 39 TR o g%
! gH 1 =T ?
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19.
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A trust caring for handicapped children gets , 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 i .
2sin"! = — tan™! 17 4
31 4

Find the value of x, if

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

OR
Prove the following :
2sinl S _ tanl 1L = T
5 31 4
a b c
?Jﬁ{a+b+c¢0%,?[$'[ b c a
c a b
Wﬁ:@ﬁﬁﬁ{%a=b=c.
a b

If a+b+c¢c # 0and |b c

¢ a
determinants, prove that a =b =c.

=0 ¥, a1 GRfrehT = Turemt 1 J=T

c
a |=0, then using properties of

b
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SECTION C

Y97 GEIT20 G 26 T 9% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. THT foh T ATSHT Th ITHT 3BT 2 | Ife 3T 137 2 <hl T30 9Ied &It &, al
I8 Ueh faeh 1 9 oR 3IDTAAAT & 3R fordi <t T e v 2 | 3afe 39 3,
4,51 6 <hl AT I BIdl B, d1 98 Hdh ohl Uesh oX IDTAT & A I§ A
A 2 3 fq o1 e wed g3 | A 39 Sk weh faa W g3, At 38k g
3BT T YT W 3,4, 57 6 T &I hl TTTehdl o1 B 2

AT

A FIRAIAe a8 5 H 8 3 I HcT 9lad] 2 | 98 Teh I ol
IBTAAT 3 3 FdaATdT 2 fop I8 W 3 a1l 9 4 8 | 39kl TRehdr 3d
hifore for T8 W A a7l Tt ada | 48 # |

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 Toh SATURI $© UGl HiH ITel] HMH GG FT8al 8 | 38 I
FA T 57,600 1 Gt 9 20 TIHT 6 T 1 TAM 7 | focret @ =o areht
T3 1 goF T 3,600 B 3N B § T arell T T 1 Ged T 2,400 7 |
ag fectell @ 9o aTefl T TRl S=eRt T 220 1 AW 9 BY § I dTedl Th
T St T 180 hT 1Y HATAT B | AH e foh a8 @) 18 |ft wefiai ot
99 Gohdl 7 | IATUhad TN ARG i Ie3T § I8 A Yot I fohd TR
Y AN ? IUURH ohl Teh 1Rgeh TIUTHA THET ST TT% 0 & hIfT |
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23.

24.
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A dealer in a rtral 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 T 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, U fgemumdt afsrn « 39 yer uftarfya 8 -

a+b, I a+b<7
axb=
a+b-"17, I a+b>7
Tfskan « & fore dfsean amoft fafae qen fag e 6 3= (0) 391 @k &1

TeEHS 8 3T Ag=d 1 T 999 a = 0; 39 TR hAv &, fh 7 - a,
a 1 Jfdely 3 |

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

Sefa ’1‘—6+%:1 % Iicid 39 Tufgag e w1 sfean @wwa w

o, fSeent S < 3787 o1 T U B |

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

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

(x2 + y2) dy = xy dx. I¢ y(1) = 1T y(x,) = e &, A x, I AH G T |

AT

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

dx

hifore, feam T 8 foh y = 0 3fE x = g% |
QB365 - Questiorw Bank Software




25.

26.
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x*+y)dy=xydx. Ify (I)=1andy (xy) = e, thén find the value of x,

OR

Find the particular solution of the differential equation

3_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 e
areft @, fomgati P2, 1, 2), Q(3, 1, 0) A4 R(4, — 2, 1) ¥ FoR I a1t HHAA
i BTl 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).

guTshe fafr & T A {(x, y) : 12 + y2 < 4 x4y > 2) gRT UG & HI
&thel ST shifory, |

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

method of integration.
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QUESTION PAPER CODE 65/3/B
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
dy y 2
- + = —
dx  xlogx x (Standard form)
LF.= logx
x=2,y=9
Xt+ty= 11

order 3, or degree |

Degree + order = 4

using sin 6 =

y =++/40 or + 24/10

a’sin’a+a’sin’P+a’sin’y

= 2a
SECTION - B
AB = —2i-5k
AC = i-2j-k }
AB x AC = —10i — 7} + 4k
‘A_'B x Tc‘ = V165
26
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. AB x AC
‘EXAT:‘
(o108 - 7+ 4k) 101+ 74k
- J165 J165
R PO [P A
d=—i.b, = i+—j——k
1 1 2] D
aZ:—2J+12, b, = 1+3+%f<
a,—a,=1-2j+k
-~ 1s 1a 1a
b xb, = —1——j+—k
D
B 7
‘blxbz‘:ﬁ
SD. = &, ?‘)'(PIsz) =9
‘blxbz‘

OR

Foot of perpendicular are (0, b, ¢) & (a, 0, c)
Equ. ofrequired plane

Z
c| =0

C

o O X
oS o <

=  bex+acy — abz=0

p(x=2) =9.Px=3)
= C,p’q=9-C,;p’-q

= 3p’(l-p) = 9p’

27
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1
OR
Let H, be the event that red ball is drawn
H, be the event that black ball is drawn
E be the event that both balls are red
3 5
P(H) = g P(H,) = s Im
PE/H—5C2 =2, pEHy= e ! 1
(FH)=10, T97 M 2)_10C2_15 m
P(E) = P(H,) P(E/H)+P(H,) - P(E/H,) Im
32,51 1 1
"8 9 815 8 o
10. Y _ [10gx—10g(a+bx)] Aim
X
d
x Y y b
= dxz - Im
X X a+bx
Lo .
dx T A hx e (1) Im
Differentiating again,
d? a’
X =
i (a+bx) tm
2 2
d’y ax dy o
3, - = | x 2 using (i Y2m
: dx’ (a+bxj [X dx y} (using () ’
28
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-1 1 -1 u _2
11 u = sec 1 =2c0s X :>—X P 1% m
dv -X
— J1—x2 &
vV = 1-x = X— 1_X2 1m
2y
dX le_ X - 11/21’1’1
2
%

in X +
12. Letl= jss?“ 30 X i (i)
0 SIn X + COS X

% . a a
= 1= [2eSXEIMX G @ [ A = [ fa-xde] pym
p COSX+smX 0 0
Adding (i) and (ii) I+1m
%
2I=8jl-dx=4n Yam
0
= [ =2n
OR
putlogx=t = x=e¢' = dx =¢' dt I m

- .[et 10gt+ti2Jdt

:J.et logt—lJrlJri dt 1Y% m
t t ot g

=¢'|lo t—1
= g : +C I1m

= ){log(logx)— }+c vm

log x

29
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14.

15.

16.
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I = I&dx
COS X + X sin X
putcosx +xsinx =t
= xcosxdx=dt
_ (4
ot
= log|cosx+xsinx| +c
I x* dx = I (x+1)+ ! dx
(x—l) x* +1 (x—l) x* +1
(using partial fractions)
1 dx I ¢ x+1
= I(X+l)dX+5 jm—g jmdx
2
= X7+x+%log|x—l|—%log(xzJrl)—%tan"lx+c
[2
[15000 15000] 1?(0 = [1800]
100

= 300+ 150x=1800
= x=10%

yes : compassionate or any other relevant value

1 1

J1+(x +1)

1

\/l+x2

cot'(x +1) = sin~

-1 -1
and tan X = cos

30
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1 1
sin|sin ' —— | = cos| cos™’
[ ,/1+(x+1)2J J1+x2

= 1+x’+2x+1 =1+x* = x:—%

OR
ZSiIflE — tan’IE
5 31
= 2tan’lé ~tan'
4 31
L, 24 L 17
= tan — — tan —
7 31
~ tan'l1=2
4
C,—->C +C,+C,,
1 b ¢
(atb+c) |1 ¢ a|=0
1 a b
R,—>R,-R,, R; >R, -R,
1 b c
= |0 ¢c-b a-c| =0 (- a+b+c=#0)
0 a-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —% [(a-b)?’+(b—c)?’+(c—a)’]=0

= a=b=c

31
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1 -1 0 100
18. |2 5 3[=|01 0|-A I'm
0 2 1 00 1
R, >R, -2R,,
1 -1 0 1 0
0 7 3|=|-21 A
0 2 1 0 0
R, > R, -3R,
1 -1 0 1 0 0
0 1 0|=|-21 -3[-A
0 2 1 0 0 1

1 00 -1 1 -3
01 0|=]-2 1 =-3]-A (2 marks for all operations)
0 0 1 4 -2 +7
-1 1 -3
-1 _
A" =|-2 1 -3 lm
4 -2 7
2x —x* , —-1<x<0
19. f(x)=x—‘x—x2‘:|x—x(l—x)|: 0 , x=0 Im
x? , 0<x<1
f(x) being a polynomial is continuous on [— L O] v, [O, 1]
It fix)y= It 2x—x%)=0 Vym
x>0 x>0
It fix)y= 1t x*=0 Vym
x—0" x—0"
Also, f{0)=0
© lim f(x) =(0) = lim f(x) Im
x—>0 x—=0"
= There is no point of discontinuity on [— 1, 1] Im

32
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SECTION-C

20.
Required Area L
2 2
= Iw/4—X2 dx — I(2—x)dx
0 0
2 : 272
- {x 4ox +ﬂsin1£} — {Zx—x—}
2 2 244,
0
= (n—2) $q. units
o, oW

dx X +y

puty=vx = d_y = V+X ﬁ

dx dx
1+v? _dx
'a X
Integrating both sides

-— + logv = —logx+c
2v
33
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2

= _ X + logy=c
2y2 gy

1
whenx=1, y=1 = c=— 5

X
= logy= 2y2

whenx=x, y=e = x0=\/§e
OR

I1F = ejtanxdx — elogsecx = sec X

d 2 3
— (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= j3xzsecx-dx+x3secx— j3x2-secxdx+c

= y=Xx+ccosx

— 2’

27

whenx:g, y=0; wegetc =

Let us consider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ..ccceevvuvreriieenienennn. (1)
subject to
X +y<20
3600 x +2400 y<57600 = 3x+2y<48

X, y>0

34
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N\
(e, 2»1)\\
(e 7-‘—‘); 31
/\/ B (4,2)
2 ///\?\\\
/ s / r——
O (g,o) ue )
P |A(16,0) = 3520 Rs. v \ !
N X
P[, ., = 3920Rs Qe %
B(8,12) : \f'q. 2
=
P02 = 3600Rs. e

Maximum profit is Rs. 3920 atx=8,y=12

23, Equationoflineis ~— = Y = 221
. quation oflineis — 3 5
Equation of plane is
x—2 y—-1 z-2
1 0 -2 =0
2 -3 -1
= 2X+y+z—T=0 ., (1)

general pointongivenline (2A+3,-3A+4,5L1+1) lieson (i)

2QA+3)+(B3A+4) +(5h+1)-7=0 = A= —%

. . . 5 7
Point of intersection 3 6, — 3

24.  Let H, :betheevent 1,2 appears

H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

35
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line)=2m

(%2 to find the vertices
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NN

1 4 2
PH)= =73, PH)= =73
3 1
P(EH) = ¢ P(EH)=7

p (Hz) P (E/Hz)
P (H,)-P(E/H,)+P (H,) P(E/H,)

P(H,/E) =

8
11

OR
Let  H, :be the event that 4 occurs
H, : be the event that 4 does not occurs
E :be the event that man reports 4 occurs

on a throw of dice

1 5
P(H)=¢. PH)=¢
P(E/H _3 P(E/H.) =1 3.2
( 1)_5 ( 2)_ _5 5
P(H)-P(E/H
P(H /E) = (H,)-P(E/H,)
P (H,)-P (E/H,)+P (H,)-P (E/H,)
_3
13
25 * 1 2 3 4 5 6
0 0 1 2 3 4 5 6
11 2 3 4 5 6 0
2 2 3 4 5 6 0 1
3 3 4 5 6 0 1 2
4 4 5 6 0 1 2 3
5 5 6 0 1 2 3 4
6 6 0 1 2 3 4 5
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26.
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Vae {0,1,23,4,5,6}

a* 0=a=0%a = O0isidentity
Vae {1,2,3,4,5,6}
a*b=0=b*a

= a* (7-a)=0=(7-a)*a

= (7-a) isinverse ofa

A=y(x+4)

9 9
= A* = 2 (16-x2 +4Y = vy’ = —(16-x>) ...
Letz 16( X")(x+4) y 16( X

9 3
= -0 @y

dz 9 5
— = —(4+ 8—4
dx 16( %" ( %)

dz

dx

X =2

I
U

d’z 9 9
@ = — Z(4+X)2+ §(4+X)(8—4X)

2
d—f <0
dx

x=2

Maximum value of A= 9 ./3 $q. units
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