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T 3397 :

(i) @ g7 I E

(i) YT ST F A 1% 59 Jo7-97 F 26 Jo7 & |

(iii) T A I 1 - 6 T 37 Tg-3H FIc7 Fo7 & 3N A% ¥4 & forg
1 37% [AEiRa & |

(iv) TGET FIHT 719 % JH-3R 1 JBR & 97 8 3R I9% 97 & fow
4 37% [FeiRa & 1

W) GUE G FYH 20 - 26 T JH-3H Il JHR & J97 & 3K J9% 97 & fow
6 3% [RERT & /

(vi) IR [TGT IREY X & Y8 FIT 97 %] HHF G 16T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

65/2/B

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.

- A A - AN A . ¢ - -
1. G a=31 +x] AN b=2i+j+yk TER Taq & | I< | a |=| b | &,
dql y T 7F 19 HIT |
> N A DA A A
The vectors a=31i +xj and b=2i+j+yk are mutually

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

2. AR| A |=a?, @ B H AW I@ AT ¢
12 xi|2+|axi|®+|a xk]|?
If |g) | = a, then find the value of the following :
> N2
i

- A > A
| a x +|a><J|2+|a><k|2

3. @ X;2 _ Y73 _ 2= ud gudet 9% — 2y + z— 5 = 0 % S 1 B 0

5 4
T hITIT |

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

2x -2y +z-5=0.

4. TmAfafEa segg T € (x + y) ST 7 TG 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 :

% 5 '3 —4] 7 6 |
2 + =
7 y-3] |1 2] |15 14
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5. 91 3T9hd THIHI o [T SHoh] hilc d HTd ohl JNTh AT hITT :

4
d|(d%
dx || dx?

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

()]

6. T STahel THiRIUT 1 AHTERG TUIh T hITT

Xlogxd—y +y=2logx
dx

=0

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

Qus o
SECTION B

J3T &I 7 @19 T I3 J97 &4 3F & |

Question numbers 7 to 19 carry 4 marks each.

1 -1 0
7.  YRTyes ufts Gfseansti o v @ A7 3 hife, afe A=| 2 5 3
0 2 1
1 -1 0
IfA=| 2 5 3 |, find Al using elementary row transformations.
0 2 1
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8. AT f(x) = x —|x — x|, x € [- 1, 1]. AdTA [-1, naglqrg(aﬁﬁé%)

F1a HITT & 78 %o 3TEad # |

Let f(x) = x —|x — x|, x € [- 1, 1]. Find the point of discontinuity,

(if any), of this function on [- 1, 1].

0. a%y_log[ j%aﬁ%@aﬁﬁn%

X 2 2
Ifyzlog[ x J,provethatx3d—y=(xd—y—yj.
a + bx

dx? dx

10. sec!
2x2 —

2

Find the derivative of sec™!
2x° -1

11. 99 F1d hIfST :

n/2

5sinx + 3cosx
- dx
sinXxX + €os X

0

AT

W@ﬁlﬁ:

1
loglogx + dx
I { o <logx>2}

Evaluate :
n/2

5sinx + 3cosx
- dx
sinX + cos X

0

OR
Find :

1
loglogx + dx
_[ [ 5% (logX)Z}
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13.
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@Waﬁmggfﬁ%%ﬁw - T8 T 30,000 9T

FHAT 7 | TE 30 TR T LT I =i <l ST 9 Ugls W T Hidl & b
7T 9% 379 = I T3 AR T 2% Ted AT g R Fehl ART T 5l oF o
ST hal & e i Uiy O agiall gl W iR TR S hMwN gare §9 4
A Toh | & I o ° foha wfawa =t e =nfee, fSem &t o =t gfa
A1 A T 1,800 I & |

seg fafy @, =9 @ a IR | 1 19 TH ied @ o6 39 YR % g
! T ST =Y ?

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 o1 AF J1d hifse, frees g

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

AT
= =t fag hifu
2 sin~! 3 _ tan—! 17 = I
5 31 4

Find the value of x, if

sin [cot~1(x + 1)] = cos (tan™! x).

OR
Prove the following :
9sin 13 _tan1 L = T
5 31 4
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14. Zlﬁa+b+c;éO%,?[9ﬂ b c a :o%,?ﬁawﬁr@ésgmaﬁwwﬂ
c a b
Wﬁl@ﬁﬁmﬁ?a=b=c.
a b c
Ifa+b+c¢c# 0and |b ¢ a |=0, then using properties of

c a b
determinants, prove that a =b = c.

15. afe wh fiys ABC % ¥ A3, — 1, 2), B, =1, —8) @M C4, — 3, 1) &, &
TS % THAe & Trad Ush O diey G, T |

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).

16. 5\'@'K*Fﬁx+1=2y=—1223Fﬁ'~[x=y+2=62—6a3®|ﬁ|"={ﬁ'-ék-k'll-lEﬁ?l'l?‘[
HIT |

AT

fag P(a, b, ¢) § THdAl YZ 3R ZX W A 3 @ PL a9 PM ST 9T 2 |
I OLM o1 HeRuT 1d hIfST |

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.
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17.

18.

19.
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fgug s & 3 , 2 IhAdl , 3 HHAIT
9T <hl ITRIRAT ST 9 THT 3 | Tcieh TUeA0T T Fohatal shi TTRIehdT 1A ShifTT |
AT

T HAY H 3 AT AT 5 HIcAl TG & | hor™l § § ATgesdqT T g Rl Sl
7, 3T SHHI T A1 HE o 1€ YH: Ha™l § W & Il g | 39oh 91¢ Are fohy
T 61 g AN TG haAs H STell It & a1 o™l § § Agesal af fie (fom
hreee T ) el STt @ 1 39 g1 Gl o AT U1 % B ohl WTRkAT [T
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.

A T4 shIfT

) x dx

J l+xtanx
Find :

¥ x dx

J l+xtanx
HH F1d I

X4

d
x-1)(x2+1) *

Find :

.
X4

dx
x-DE*+1)
QB365 - Question Bank Software
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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. T O & M 8 {(x, y) :x2+y2 < 4, x +y = 2} G 94 & &l
A 1A I |

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

method of integration.

21. (%2 +y?) dy=xydx. ZIﬁy(l): 1 y(xo):e@, al xowunaﬁ?ﬁﬁm |

HAYAT

eﬂawwﬂwg—y +ytan x = 3% + x° tan x, X # gw%rmzaam

X

aﬁﬁn,ﬁmw%%yzoaﬁx:gél

(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

3_y +ytan x = 3x% + x> tan x, X # g,giventhaty=0whenx= g
X

22. 39 forg % Faume a0 KT ST fomgati A3, 4, 1) 3R B(5, 1, 6) 1 oa™
areft @, fomgati P(2, 1, 2), Q(3, 1, 0) A1 R(4, — 2, 1) ¥ e I Tt HHAA
! Hredl 8 |

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).
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23.

24.

25.
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9= {0, 1, 2,%%%%% =
a+b, I a+b<7

{a+b—7, ae a+b>7

T « o fotu dfsean wmreft fofige qen foag SifSe fo6 s (0) 38 d@fshen =1

TeEHe 8 3T A= 1 YA 999 a = 0, 39 TR JohAv 8, fh 7 - a,
a %1 Ifdaim g |

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

axb=

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

2

2 : (o o
el ’1‘—6+%=1 % ofmiq 3@ wafgerg e #1 afaewan &ewa T

hifoe, fSeent S < 3787 o1 Uk T80 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.

UTHIOT SATh T Teh AU $ hUST €A ATelt T T Imgdr 8 | 35 9™
FA T 57,600 h1 Yl 9 20 HHT o T 1 TIH 2 | et & =e areht T
T3 1 goF T 3,600 2 3R B ¥ T aTell Tk W H Ged T 2,400 7 |
g fooielt 9 I arell T WRfiF S=eht T 220 1 A9 9 819 ¥ I dTedl Teh
HeMF =Rt T 180 T W AT & | A wioie foh a8 @It 15 9t wefHi o
99 Gehdl 8 | SATUehan oy ANId & & Ie9T T I8 0T gt 1 fhg TR
T ST ? IITH ! Teh LRgeh TUTHA THET SR TTh R §A hifrT |

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.
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mtn%@agg Ig%éq% %’leﬂ%a?ﬁ%a%kig o gw?fag%mw‘é‘cﬁ%, al
I8 Ueh e ol i 9 3BT & 3R ol bl & e =ar 2 | Ife 39 3,
4,597 6 h! &A1 ITd Bt 8, dl 98 [Hdh i Teh O 3IJTAAT & R Ig IS
A 2 3 G A1 92 Wed g3 | AR IW Ik T @ W g1, Al I8k G
3IDTA T IE W 3, 4,591 6 e &I <hl JTRehdr &1 8 2

HAYAT

ThARF F TR T Ad e fh a8 5 0 8 3 IX cd SicAdl & | 98 Teh U8 ol
3IDTAAT & 3T FadATdT & fob I8 W T It &A1 4 8 | 3Tkl TTRehdl I
T fop 8 W A el Tt aEdd H 4 € B |

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.

QB365 - Question Bank Software
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QUESTION PAPER CODE 65/2/B
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

a-b=0 = x=-6

y =++/40 or + 24/10

a’sin’a+a’sin’P+a’sin’y

= 2a°
using sin 0 = #ﬁ.b#
a ||
= 0 =0°
x=2,y=9
xty=11

order 3, or degree |

Degree + order = 4

dy  y _2
dx x log x X (Standard form)
LF.= logx
SECTION -B

1= [log x —log (a + b x)]
X

dy

X—=-y
= dX2 _ b
X X a+bx
14
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dy ax
= X— -y =
dx a+bx
Differentiating again,
d’ a’
X }2, = 2
dx (a+bx)

1
u=sec‘1( - j 2cos'x => —
2x° —1
v = l—xzjgz —*
dx 1-x?
v _2_y,
dx |1 x
2
%

5sin X + 3 cos X
Let I = I : dx
o, sinX +cosx

%

5cos X +3sin X

= I=J. dx

) COS X + sin X

Adding (i) and (ii)
A
=8 J. 1-dx = 4=

I=2n

put logx=t

= [e [logt+ Jt

OR

= x=¢ = dx = ¢e' dt

15
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:J.et logt—lJrlJri dt 1% m
t t ot g

. 1

=e[10gt—zJ+c 1 m

.
= ){log (log x) - +c vm

log x |

2

100

10.  [15000 15000] < |~ [1800] 2m

100 |
= 300+ 150x = 1800 I m

= x=10%

yes : compassionate or any other relevant value Im

1 1

1. cot'(x+1) = sin!
1+ (x+1)°

1% m

1

and tan 'x = cos ' 1% m
\/l+x2
sin sin‘I; = cos| cos™ !
1+ (x+1)? NES'S
2 2 1
= 1+x" +2x+1 =1+x" = X:_E 1m
OR
2sin" >~ tan LY
31
3 17
= 2tan' = — tan' —
4 31 Im
16
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13.
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L7
31

— tan'l1=2Z
4

C,—->C +C,+C,,

on
o

(atb+c)

S Sy

[ @]
o &

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

5 [@-b) (-0 F(e—8)7 =0

= a=b=c

1 -1 0 100
2 5 3[=]|0 1 0]-A
0 2 1 00 1
R, >R, -2R,,
1 -1 0 1 0 0
0 7 3|=|-210]-A
0 2 1 0 0 1

17
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S O =

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= 1]-2 1 3 lm
4 -2 7
2x —x* , =1<x<0
14, f@=x-|x-x"|[=[x-x(1=x)| =9 0 . x=0 Im
x* , 0<x<l1
f(x) being a polynomial is continuous on [— L O] U [0, 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) =f{0) = lim f(x) Im
x—>0 x—=0"
= There is no point of discontinuity on [— 1, 1] I m
— S g a 1’) 1 ~
15. a=-1,b =i1+-j—-—k
27 12 lm
i ——2+k, b, = ;+3+%1;
d,-d,=1-2j+k /m
S P P P
b, xb,= —i——j+—k 1
102 = 4J ) am

18
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OR

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

Z
c| =0

C

o O X
S o <

=  bex+acy — abz=0
p(x=2) =9.P(x=3)
= 'C,p’q=9-C;p’-q"

= 3p’(1-p) =9p°

|
P 4
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(Hl) = g , P(Hz) = g

3¢,

10

5, 2
PE/MH) =1, =9 PEMH)=
G,

15

&

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

19
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18.

19.
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232, 5 1 1
89 815 8
I:I&dx

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

dt
t

= log|cosx+xsinx| +c

x* dx 1
= 1 d
JA(x—l)ixzvtli I (X+ )+(x—l) x2+1 X
(using partial fractions)
1 dx 1 x+1
= I(X+1)dx+5 jm—g jmdx

LS | 1l L oe (x4 1)- L tan
2+x+2log|x 1| 4log(x +1) 2tan X+c

—2i-5k
i-2i-k

AB x AC = —10i - 7} + 4k

Al &l

erKC‘=«/165
R AB x AC
‘A_’Bxfc‘

[-10i-7+4k) 10147 -4k

a J165 J165

20

0B365 - Question Bank Software

1m

1m

1m

1m

1m

1m

1% m

1% m

1m

1m

vom

1m

vom



QB365 - Question Bank Software

SECTION-C
dy Xy
200 = 53—
0 dx x> +y’
dy dv
My=vX = — = v+Xx —
Pty dx dx
I+v?  dx
'a X
Integrating both sides
-— + logv = —logx+c
v
X2
= o + logy=c
1
whenx=1, y=1 = c= — 5
x2—y2
= logy=
gy 2y’

whenx=x, y=e = x0=«/§e
OR

I1F = ejtanxdx — elogsecx = sec X

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

= ysecx= I3x2 sec X -dx + x’ sec X — I3x2-secxdx+c

= y=Xx+ccosx

-2’

27

whenx:g, y=0; wegetc =

21
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y = X — —C0sX
Equation of ine x-3 y-4 z-1
quationoflineis — 3 5

Equation of plane is

x—2 y—-1 z-2

1 0 -2 =0
2 -3 -1
= 2XFYFZ=T=0 oo, (1)

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

2QA+3)+(Br+4)+GBA+1)-T7=0 = A=

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

VY ae {0,1,2,3,4,5,6)

a* 0=a=0%a = O0isidentity

22
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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
= A2 = 2 (16 —x> +4)? = y> = Z(16-x> ...
Letz 16( x7)(x+4) y 16( X")
:%(4—x)(4+x)3
9z _ 9 4ex® 8- 4%
16

— =0 == x=2

— = %(4+x)2+ %(4+x)(8—4x)

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

23
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24.

+ I m
Required Area "
2 2
_ I \/7 I (2 - x) dx 2m
0 0

i {_m} 2]
2 27 2 2 I+lm
= (n — 2) $q. units I m

25.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ..ccceeeevniriiiiiitnnnnnnn. (1) I m
subject to
X +y<20
3600 x +2400 y<57600 = 3x+2y<48 17am
X, y>0 7
g (1 mark for
plotting each
line)=2m
6

% \\\ . (Y to find the vertices
\\&. ‘ “,7“90 of feasible
i’\&; region)

24
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P e = 3520 Rs.
|y = 3920 Rs.
P|.. ., = 3600Rs.

C(0,20)

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

Let  H,:betheevent 1,2 appears
H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

P(H) =

4 2
PH)=673

NN

1
3 b

3 1
P(EH)= ¢ P(EH)=

P (H,)-P(E/H,)
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) = 6 P(H,) = 6

| W

W | W
W | N

P(EH)=< P(EMH,)=1-

5

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

P(H /E) =

_3
13
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