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Please check that this question paper contains 11 printed pages.

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.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.
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(iii)) @8 7 F Y9 1 - 6 TH 3Hld TY-FR qIct J97 & IR Jd%b 97 & [og
1 37% 17T & /

(iv) @B T FIHTT7-19 TF J79-3K 1 IPR & J97 & 3K Y95 97 & fow
4 3% [H4MRa 8 |

(v) @I T FIH 20 - 26 TF 9-FH/ I IFR & 97 & 3K IIF J97 & 7w
6 37% FRaT & |

(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) 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 Il type questions carrying

6 marks each.

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

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

1. 99 3god gHiRr & U 39kl Shife 9 91d T ANTHA JTd hISU

4
d y\
— =()
dx \dx‘z

Find the sum of the degree and the order for the following differential
equation :
d |[(d%y"

N 21 [=0
dx || dx*

2. X H{gehd U] T HHThEH Uk JTd iU :

X log X cy +yv=2logx
dx

Find the integrating factor of the following differential equation :

X log x dy +yv=2logx
dx

3. TA=ldIRgd 3Tyg aHiehtul | (x + y) &1 HH 1A hilT :

X D 5 4 i 6
2 + =
f y—3 1 2 15 14

Find the value of (x + y) from the following matrix equation :

X 5 3 —4 f) 6
2 +
[ y —3 1 2 15 14
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4. AR |2 |=a?, @ 4 & 9F F@ FHIRC

T —3 0.3 —> D
la x1 | +|a xj + | a x k|

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

> A2 o> A o> Ao
la xi|"+]la xj| +]a xk]

5. Y@ X2 _Y"3 _Z27% g guael 2x — 2y + z— 5 = 0 % sI= T BT 0

3 5 4
FATd ShITIT |
. . X-—-2 y — 3 z —4
Find the angle 0, between the line = = and the plane

3 5 4
2x —2y+z—-5=0.

—> i ] —>
6. W a=3i+x]AM b=2i+j+yk TER @egqa® 13 | a |=| b |

dl y o1 O JTd hiaY |

Ny A W &V "
The  vectors a=31+x]j] and b=21+j+yk are mutually

—>
perpendicular. If | a =] b |, then find the value of y.

Qus o
SECTION B

T G&IT7 19 7% I J37 4 3F 3 |
Question numbers 7 to 19 carry 4 marks each.

7. HI4 3T1d élr@lﬂ_ :

X dx
l+xtanx

Find :

X dx
l+xtanx
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8.

10.

11.

65/3/B

WWW:

4
= dx
j (x — 1) (x* + 1)

Find :

4
= dx
j (x - 1) (x* + 1)

afe wh st ABC % oY A3, - 1,2), B(1, - 1, - 3)da1 C4, — 3, 1) &, @
S o A o Eaad Teh Ol Hie¥l 3Td hitaiy |

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).

%@T\’Fﬁx+1=2y=—1223ﬂ3\'x=y+2=6z—6%aﬁ7‘«[ﬁfﬂ;{cﬂ?@ﬁﬁ
1Y |

HAAT

fsg P(a, b, ¢) § THaell YZ 3R ZX W AT g oFel PL 91 PM S 9 2 |
HAA OLM 1 HHIRUT HTd <hITY |

Find the shortest distance between the lines x + 1 = 2y = — 12z and
X=y+ 2 =06z—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.

fgug sl o 3 TlEuT | ¥, el 2 THAAISA o U ehi JTIhdl, 3 THAAISI o
qT hl JTRIehdl 1 9 AT & | Tcdeh T H ohetdl hl JTRrehdl STd hitTT |

AT
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Tsh hod¥l H 3 AT AAT 5 hlcil 7iq & | ho?l H H A1gosdl Ueh TG THehrefl STl
8, 31 3Hh! T A1E A o &g H: oWl § W ¢l Idl 8 | 39k o1g q1e fhu
Tl <kl @l AR e HeAsl H SIAl ATdl 8 d971 sl H 8 AgesdT gl g (o
GIGEATIHT o) THehrcil STt & | 39 S Tial 6 el TT o & hl ATRiehdl 1
hITTT |

In 3 trials of a binomial distribution, the probability of exactly

2 successes 1s 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 1s 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
12. YRTH YUfth HihATST o T & A~ F1d hifaT, e A =| 2 5 3
0 2 1
1 =1 0
If A=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1
13. UM f(x) =x —|x —x?|,xe [- 1, 1]. ATA |—1, 1]]33_6']%% (ﬂﬁﬁé%),

31T hITT ST&l I8 B 379dd @ |
2‘,

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

x ) sd%y ( dy \*
14. EIﬁyzlog %,T‘ﬁ%&ﬁﬂ%x 5 = | X Vi .
/ \ X Vs N2
If y =log = , prove that x° ® 327 = X@- - v .
L a -I-bX/ dx dx )
65/3/B o6
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15. sec! ” 21 - bl \/1—X2 o T x=% YL 3HdhedSl JTd tﬁf\ﬂ |
A= ke )

\

w.r.t. \/1—X2 at X=%.

1
(2x% -1,

Find the derivative of sec™

16. M ITd <hIIT :

/2
I (5sinx + 3cos x|

\ SIN X + COS X y

dx

AT

I log log x A 1 dx

Evaluate :

/2
J‘ (5sinx + 3cos X |

. o1 X + COS X J

dx

0
OR

Find :

1
log log x A dx
j (log x)*

e

17. Ueh &2 YA AT ¥ faepaan o=l bl @@ o @ gfd #18 T 30,000 9T
AT 2 | T 3 TR kT ST 9FT =1 hl sHR d Y8 W T Hidl o [
fIU 98 379 9 bl T8 TRT bl 2% T hLdl g 3T Sehl MR Ueh sl b H
STHT Rl & Torad =l TRT 4 deladl gidl @ 3T & I hidehi A €9 d
T Toh | ¢ i &b U Tohad Afdwd =1 e =niee, 9@ ki ¢ &l fd
uTg o1 T 1,800 I &I |
g Ty |, AT G AT I | &1 379 UHT Hi=d & Toh 39 YR o I
! GH AT =MRT ?
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18.

19.

65/3/B

A trust caring for handicapped children gets ¥ 30,000 every month from
1ts 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 T 1,800 every month ?

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

should donate to such trusts ?

xwmmﬁﬁm,ﬁlﬁ?%ﬁ

sin [cot™1(x + 1)] = cos (tan™! x).

HAAT

1 =1 firg i -

N

2 sin

Find the value of x, if

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

OR

Prove the following :
19

2 sin

Elﬁa+b+c¢O§, LRI

Wﬁl@ﬁﬁmﬁ? a=Dh=C

If a+b +c¢c # 0 and

determinants, prove that a =b = c.

417
31

tan

4 17
31

tan

~

—

=0 &, dI JRIUehl o TOT9H[ T JAM

= (0, then using properties of
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Qus ¥
SECTION C

9T GEIT 20 T 26 TF J9F J97 & 6 3F & |/

Question numbers 20 to 26 carry 6 marks each.

20. HMT b Teh AAShI Teh YTHT 3IS[AAT & | Iic IW 1 IT 2 <hl T&AT ITd BIdl &, dl
98 Ueh [Heeh ohl oM 91 3IBTAAT & IR Fudi <hl T 91 ar g | Ife 39 3,
4,5 91 6 <hl AT UTed BIdl &, dl 98 [Hdeh ol Ush IR 3IDTAAT 8 IR Ig Al
AT @ 39 Tord A1 9 UTed BT | IiG 3 Sk Teh =Id IIed g3, dl 3Heh g
3D T I W 3,4, 53T 6 TS Bl <hl JTRIehdT =T & 2

HAAT

Th A F IR HAd e F 985 H 9 3 X Gc¥ Slcidl 2 | 98 Uk 918 ol
3IBTAAT & AR Faadrar 2 foh 918 9T 3 a7l T 4 8 | 3Hchl JTRehdT JTd
HIToTE fob I 9T A aTei] 9T aad H 4 8 & |

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 1is obtained.
If he obtains exactly one head, what 1s the probability that he obtained 3,
4. 5, or 6 with the die ?

OR

A man 1s 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. UTHIU SATh H Teh AU $& HUST WA aTell A GUEAT A8l & | 3Gk ITd
%A T 57,600 h ISt G 20 HMHI o W@ o1 TIH 7 | Toolel! & I areil T
T3 1 oI T 3,600 & 3T B § Tl el Teb HIAMA a1 oI T 2,400 7 |
98 TaSTelt 9 I aTelt Ush {39 d=eht T 220 1 19 9 81 9 I+ dTed] Teh
UM "=kt T 180 oh1 A9 HATdl & | HF ST foh g8 @l T8 9+ A=far =l
o9 Gohdl g | Uhad ATH AR i o 3e¥d d 98 AT Y1 I Toh8 T
g U ? 39UTH <hl Teh IRgeh TUTHA THEIT §9TR UT%H g1 A ShifoTu |
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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 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 i1t as a LPP and solve 1t graphically.

22. A== (0, 1, 2, 3, 4, 5, 6} H, Th TGMIRI HlshAT » 39 JhX THRUTNC 7 :

a+b, AR a+b<7
a+b-7, IE a+b>7

HlhAT + o ToTC Alsham ARON ToRgu qur fig shifeie fob I (0) 38 FishAT I
dcdHe 7 AR =T I Jodeh 79I a # 0, 30 JhR kAU 7, Toh 7 — a,
a o1 Iidad & |

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation :* 1s defined as :

a+b, 1f a+b<7

axpb=:-

-

axhb=x

a+tb-7,1f 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.

23. QrHe ’;Z:y;:l % Idd I FHIgAE B o+ AfUhdd &FHA AT
hifore, forgenT SfY el 3187 &1 Teh U 8 |

Find the maximum area of an i1sosceles triangle inscribed in the ellipse

2 2
}1{_6 + % =1 with 1ts vertex at one end of the major axis.

24. (x*+ y?) dy = xy dx. Eﬂcc‘{y(l) = 19T y(xq) = e_apf, il X bl HIH 3ATd hiteTg |

QT
b THIHLU 3—§ + vy tan x = 3x* + x° tan x, X # gw%ﬁQWW
Wﬂ,ﬁmwéﬁy=0€|ﬁx=§%1
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(x*+y*)dy =xydx. Ify(1)=1and y (X,) = e, then find the value of x,,.

OR

Find the particular solution of the differential equation

3_57 +ytanx=3x2+x3tanx,x - g,giventhaty=0whenx= g
X

25. 34 fomg o THgwries F1d hINT &1 53Tl A3, 4, 1) 3R B(5, 1, 6) %l Ha™
Tt W@, fomgat P2, 1, 2), Q(3, 1, 0) 74T R(4, — 2, 1) ¥ B S ol FHAA
! Hledl g |

Find the coordinates of the point where the line through the points
A3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points
P2, 1, 2), Q3,1,0) and R4, — 2, 1).

26. THHAT (& o T A {(x, v) : x2 +y2 < 4, x +y = 2} G Yed & ol
SERTGISIGRCA IS

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

method of integration.
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