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e 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 26 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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(i) YIS F A 1% 59 Jo7-97 F 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 TF 37 TY-IN T J97 § 3N &% J97 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37% 79T & |

W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K I9% 97 & fow
6 37%F [FYMT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

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. GRW a=31 +x] AN b=2i+]+yk "ER Goaq § 192 | a |=| b | T,
ql y T 7F F1d HiT |

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

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

_)

2. A |d |=ag, d = & um Fa HC
- A - A - A
|a><1|2+|a><J|2+|a><k|2

If | Pt | = a, then find the value of the following :
- N2
i

- A N A
| a x +|a><j|2+|a><k|2

3. @ X;2 _ Y3 _ 2= 5 unaet 2x— 2y + z— 5 = 0 % S 1 B 0

5 4
1 <hITIT |

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

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

4. TfafEa smegg T € (x + y) ST 7E 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. T sraea gHientr & fou sHehl hife 9 =T 1 TTHA T4 ShIlNT

IR

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

()]

6. T STahel THiRIUT 1 AHTERG TUTh T hITTT

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

Qus d
SECTION B

J37 &I 7 @19 T I3 J97 & 4 3F & |

Question numbers 7 to 19 carry 4 marks each.

1 -1 0
7.  URTyes ufts Gfseansti o vam @ 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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10.

11.
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qH f(x) = x —|x — x2|, x e [- 1, 1]. IS [-1, 1]133_6'%'% (afs »1E 2),
AT IR 78T I8 o 3THad @ |

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

X * d? d 2
qﬁy=log( j%,?ﬁ&l@ﬁﬁmfmﬁd% [Xd_z_yj.

a + bx

X 2 jz
, ve that x° _d3 = _d5 - .
J prove that x 2 (x y

Ify=1
Y Og[a+bx

sec_l( 1 Jw,/l—x2 ﬁ?wﬁ&wx=%mmaﬁ?ﬁﬁnl

2x% ~1

2

Find the derivative of sec™!
2x° -1

jw.r.t. 1-x2 at x:%.

WWW:

n/2

5sinx + 3cosx
- dx
sinXxX + cos X

0

AT

ETH@'&“IQ:

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}




12. U & A9 sl A foashemt s=1 6l c@1@ & forw gfd @18 T 30,000 wred
FHAT 7 | TEC 30 TR T LT I =i <l ST 9 Ugls W T Hidl & o
foTe 9% 379 =5 I T3 AR T 2% T AT g R Fehl AR T 5l oF 4
ST hal & e i Uiy O agial gl W iR TR S hMwN gare §9 4
Td Goh | T I o O foha wfawa =t e =nfge, fSem &t o =t gfa
A1 A T 1,800 I & |

aegg fafy &, =9 g 9ma AT | = 9 WET | § R 39 SRR % e
! T ST =Y 2

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 ?

13.  x 1 WA 3 s, fEes fog

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

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

Find the value of x, if

sin [cot~1(x + 1)] = cos (tan™! x).

OR
Prove the following :
9sin 12 _tan1 L = T
5 31 4
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a b ¢
14. Zlﬁa+b+c;éO%,?[9ﬂ b c a :o%,?ﬁawﬁrmﬁésgmaﬁwm
c a b
Wﬁl@ﬁﬁqﬁﬁa=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. fe w By ABC % ¥ A3, -1, 2), B(1, - 1, - 3) @ C4, — 3, 1) &, &
IS & T o TEEd Ueh WA |G AT I |

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. Wﬁx+1=2y=—1223ﬁ'{x=y+2=62—6a3®|n|'°{ﬁfékidl-laﬁilﬁ
hITTT |

AT

fag P(a, b, ¢) § THdAl YZ 3R ZX W A 3 @ PL a9 PM ST 91 2 |
I OLM o1 HieuT 1d I |

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. fgug s = 3 ufiequn § |, A 2 FhIAIA & U hl UIRehal, 3 AHAAI
9 <! STRIeRdT 3T 9 THT & | Tedeh TO&0T H hardl shl TTRIhRdT 1A i |

YT

T HAY H 3 AT AT 5 HIcAl TG & | hor™l § 8 ATgesdq1 T g Rt Sl
7, 3T SHHI T A1 L o 1€ YH: Ho™l § W & Il g | 39 &g Are fohy
T 61 g AN TG HaAs H STell It & a7 o™l § § Agesal af fie (fom
Shreee T o) el STt @ 1 39 g1 TGl o AT U1 % B ehl WTRRkAl [
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.

18. ¥ Fd HIfVT :

x dx
l+xtanx

Find :

x dx

l+xtanx

19. 9 Fd hIfST :

X4

d
x-1)x2+1) *

Find :

.
X4

d
x-1)x2+1) *
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T us |
SECTION C

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

Question numbers 20 to 26 carry 6 marks each.

20. TUTheH 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. (X2+y2)dy:xydx.€|ﬁy(1): 1 y(xo):e_&ﬁ, ?ﬁxowumam?ﬁﬁm |

HAYAT

eﬂawwﬂwg—y +ytan x = 3x? + x> tan x, X # gw%rmgaam

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 fomg % Faume Fa HINT ST fomgati A3, 4, 1) 3R B(5, 1, 6) 1 o™
areft @, fomgati P(2, 1, 2), Q(3, 1, 0) A4 R(4, — 2, 1) ¥ e I Tt THAA
! 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. W= (0,1, 2, 3, 4,5, 6} H, T fgemar afshan « 389 R afenfya 2
a+b, e a+b<7
a+b-17, I a+b>7

Tfshan « o fotu dfsean wreft fefge qen foag ifse fo6 s (0) 38 =@fshen =1
TeEHe 8 3TN A= 1 YA 99 a = 0, 39 TR kAU 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 element a # 0 of the set is invertible
with 7 — a being the inverse of a.

2

2 > (o o
24, <rEga )1(_6+y?:1 % oidfa 39 wfgeg s & sifusean &% T

hifoe, fSeent S < 3787 o1 Uk 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.

25. IO ST H T AN F HUST HH arett gufid @lien amgar @ | 39 ™
FA T 57,600 h1 Yt 9 20 HHT o T 1 TIM 2 | et & =e areht T
T3 1 goF T 3,600 B 3N B ¥ T aTell Tk T H Ged T 2,400 7 |
g fooielt 9 I arel T WRfiF S=eht T 220 1 A9 9 819 ¥ I dredl Teh
HIMH =Rt T 180 T W AT & | A dioie foh a8 @It 15 9+t wefiHi ol
99 Gehdl 8 | SATUehad oy ARId & & Ie9T T I8 0T gt 1 fhg TR
T ST ? IITH ! Teh LRgeh TUTHT 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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26. HHT o Tsh ASHT Tsh UTET IDTIAT & | A 3W 1 A1 2 <hl T&AT 9T &Il &, al
I8 Ueh b ol i 9 3BT & 3R ol bl T e =ar 2 | Ife 39 3,
4,591 6 h! AT ITd Bl 8, dl 98 [Hdh hl Teh O 3IJTAT & R Ig IS
A 2 3 G A1 e W g3 | AR IW Ik T @ W g1, Al I8k g
3IDTA T IE W 3, 4,591 6 JTed &I <hl JTRehdr &1 8 2

AT

Th AT F IR T Ad e fh a8 5 0 8 3 IX Gc¥ SicAdl & | 98 Teh U8 <l
3IDTAAT 3 3R FadATdT & fob I W T et &A1 4 8 | 3Tkl TTRishdl Id
T fop 8 W A el It 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.
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QUESTION PAPER CODE 65/2/B
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
. dab=0=x=-6 am
y =+ /40 or + 24/10 2m
2. a’sin’ a+a’sin’B+a’sin’ y Yam
= 2a’ Yam
3. usingsing = 22 Yim
a|-|b|
= 0=0° 2m
4. x=2,y=9 (%2 for correct x or y)
x+y=11 2m
5. order 3, or degree 1 Yam
Degree + order = 4 Yam
dy y 2
6. -t = =~ (Standard form) Yam
dx xlogx x
LF. = logx am
SECTION -B
7. ¥ - [10gx—10g(a+bx)] Vim
X
d
xd—y—y b
= Xz — Im
X X a+bx
14

Get More Learning Materials Here : & m @&\ www.studentbro.in



dy ax

= X-—= -y-=
dX y a + b X .........
Differentiating again,
2 2
N dvy _ a

dx>  (a+bx)

2x% —
v = 1_X2:>£: —*
X 1-x?
v _2_y,
dx | .1 x
2
o
9. Let I = J.SS%HXJF?’COSde....
o, SInX +cosX
%SCosx+3sinx
= I:I -
,  COSX+sin X
Adding (i) and (ii)
A
=8J.1'dx=47t
= I =2n

u -2
X 1-x2
.............. (1)

1m

1m

vam

1% m

1m

1% m

dX ... (ii) ( If(x) dx = J fla —x) dXJ 1%m

OR

putlogx=t = x=¢ = dx =¢'dt

= [e [10gt+—} t
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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 S| 1
11. cot (x+1) = sin —— 1% m
1+ (x+1)°
1 2 1
and tan X = cos 172m
J1+x°
sin sin‘I; = cos| cos”' !
1+ (x+1)° J1+x°
2 2 1
= l+x" +2x+1l =1+x" = X:_E Im
OR
2sin ' = — tan 17
31
3 17
= 2tan' = — tan' —
4 31 tm
16
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Y

— tan'=— — t
3 1m
_ tanﬂ:% 141 m
12. C,—>C +C,+C,,
1 b ¢
(atb+c) |1 ¢ a|=0 I m
1 a b
R, >R,-R,, R, >R, -R,
1 b c
= |0 ¢c-b a-c|=0 (- a+b+c#0) 2m
0 a—-b b-c
= —a’-b>’—c*+ab+bc+ca=0 bm
1
= 5 [@-b)'+(b-0)+(c-a)=0 om
= a=b=c
1 -1 0 1 00
13. 2 5 3/=|01 0|-A Im
0 2 1 0 0 1
R, >R, -2R,,
1 -1 0 1 0 O
0O 7 3(=|-21 0]-A
0 2 1 0 0 1

17

Get More Learning Materials Here : & m @&\ www.studentbro.in



14.

15.

S O =

1 00 -1 1 -3
01 0|=|-2 1 =-3|-A
0 0 1 4 -2 +7
-1 1 -3
A'=]-2 1 -3
4 -2 7
2x—x* , —-1<x<0
f(x)=x—‘x—x2‘=|x—x(l—x)|: 0 , X
x* , 0<x<l1

f(x) being a polynomial is continuous on [— 1 O] U [O, 1]

It fix)y= It 2x-x%)=0
x—>0" x—>0"

It fix)y= 1t x*=0

x—0" x—0"
Also, f{0)=0
© lim f(x) = f(0) = lim f(x)
x—>0 x—=0"

= There is no point of discontinuity on [— 1, 1]

- A 1A 1~
a =—i,b =i+—j——Kk
! ! 2112
aZ:—2J+12, b, = 1+j+%f<
a,—a,=1-2j+k

-~ 1s 1a 14

b xb, = —i——j+—k
R

18
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| b,xb, |= = I'm

12
S.D. = @ -3)-bxb.)| I'm
\ b, x b, \
OR
Foot of perpendicular are (0, b, ¢) & (a, 0, c) Im
Equ. ofrequired plane
X y z
0 b cl=0 'm
a 0 c
=  bex+acy — abz=0 Im
16. px=2)=9.Px=3) I m
= 'Gp'q=9-"C,p ¢ Im
= 3p’(l-p) = 9p’ I'm
1
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(H) = g’ P(H) = 3 I m
P(E/H)=SL=z P(E/H,) = S, _ L I'm
Y10, 97 ¥ 10, 15
P(E) = P(H,) P(E/H)+P(H,) - P(E/H,) Im
19
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17.

18.

19.
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232, 5 1 1
89 815 8
I:J‘ X COS X dX

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

dt
t

= log|cosx+xsinx| +c

x* dx 1
= 1
JA(x—l)ixzvtli j (X+ )+(x—l) x> +1 dx
(using partial fractions)
1 dx 1 x+1
= I(X+l)dX+5 jm—a jmdx

x* 1 1 2 |
7+x+510g|x—1|—zlog(x +1)—5tan X+c

—2i-5k
i-2i-k

AB x AC = —10i - 7j+ 4k

Al &l

TerC‘=«/l65
R AB x AC
‘A_’Bxfc‘

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

- J165 J165

20

1m

1m

1m

1m

1m

1m

1% m

1% m

1m

1m

vom

1m

vam



SECTION-C

dy Xy

200 =
0 dx x*+y°

_ y dv
puty=vx = — = v+Xx —
X dx
1+v?  dx
'a X
Integrating both sides
— + logv = —logx+c¢c

2
\%

2

X
= 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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= X — —COSX 1
y 27 m

3
21.  Equation ofline is = = Im
Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0 lm
2 -3 -1
= 2XFYFTZ=T=0 it (1) I'm
general pointongivenline (2A+3,-3A+4,5L1+1) lieson (i) I m
2QA+3)+(BA+4H)+BA+1)-T7=0 = A= —% I m
Point of intersection (%,Q—%J Im
22 * 0 1 2 3 4 5 6
0 0 1 2 3 4 5 6
1 1 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 4 m
Vae {0,1,2,3,4,5,6}
a* 0=a=0*a = O0isidentity I m

22

Get More Learning Materials Here : & m @&\ www.studentbro.in



Vae {1,2,3,4,5,6}
a*b=0=b*a
= a* (7-a)=0=(7-a)*a

= (7-a) isinverse ofa I m

23, A=y(x+4)

.y _
16 9
Letz= A®> = 2(16—)(2)(x+4)2 = vy = 2(16—x2) .......... (i) Im
16 16
9 3
= —(4-0 @+ I'm
L= 2@ 64 Im
dz =0 = x=2 Il m
dx
d’z 9 9
o Z(4+x)2+ g(4+x)(8—4x)
d’z
a| <! Im
x=2
Maximum value of A= 9 /3 sq. units Im
23

Get More Learning Materials Here : & m @&\ www.studentbro.in



24.

< I m
Required Area s3]
2 2
_ J}/ I(2—x)dx 2m
0 0
2 2

x 4—X2+4._1x ) x?

= |————+—sin —| —|2x——
> > > 2 |, I+1m

0
= (n — 2) $q. units I m
25.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ..cccceeevurrerrieeniraennen. (1) I m
subject to
X +y<20
3600 x +2400 y <57600 = 3x+2y<48 172m
X, y>0 .
(1 mark for
plotting each
line)=2m
1 . (%2 to find the vertices
\ ~

\% ‘7\‘90 of feasible
b\ 3 region)

24
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P| = 350Rs.

A (16,0)
i) = 3920 Rs.
P |C(0 2, = 3000 Rs.
Maximum profit is Rs. 3920 atx=8,y=12 I m

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

E, : be the event that head appears

P(H)) =

Lopap-2=2 |
37 (2)_6 3 m

NS

3 1
P(E/H,)= ¢ P(E/M,)= - 1 m
P (Hz) -P (E/Hz)

P(H,/E) = P (H,)-P(E/H,)+P (H,) P(E/H,) I'm

8
_ 2 2m
11
OR
Let  H, :be the event that 4 occurs
H, : be the event that 4 does not occurs Im
E :be the event that man reports 4 occurs
on athrow of dice
1 5
P(H) = 6 P(H,)) = 6 I m
3 3.2
P(E/H)) = 5 P(E/H)=1- 575 Im
PMH,)-P(EH
P(EL/E) = (H,)-P (E/H) o
P(H,)-P(E/H,)+P (H,)-P (E/H,)
_3 2
-3 m

25
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