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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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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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SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

1. THAfIRgd 3Teg 9ol | (x + y) Sl U FTd HIT

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 D 3 —4 [ 6
2 +-
7 y — 3 1 2 15 14

2. 99 319t IRl o TIU S9shl Shife I 919 hl ATTHA AT ShIfSIU :

4

i /d2y\ 8
5 —

dx \dX ’

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

el . ~0
dx Ldx”

3.  THH 319ehcl GHISHIUT ShT HHTShAH T[UTeh 1A ShiloT -

X log x dy +yv=2logx
dx
Find the integrating factor of the following differential equation :
X log x dy +vyv=2logx
dx
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- A A > A A A - - N
4. T a=31 +x] AAM b=2i+j+yk WER d&ad 2 | IC | a |=| b | &,
dl y o1 A 1A shitelg |
- A A > A A A
The  vectors a=31 +xj and b=21+3j+yk are mutually
— —>

perpendicular. If | a |=| b [, then find the value of y.

5. AR | a |=a?, dl S %1 A 7d HIT

— 5.8 on > 8
la xi|"+|axj|"+]a xk]|

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

g N I — D o L
| a x 1|

6. Y@ X2 _ Y =3 _ Z27% g guqel 2x — 2y + z -5 = 0 % SI= H B 0

3 5 4
FTd ShiToTT |
. 2 WxP y —3 z—4
Find the angle 0, between the line 3 cARoS 4 and the plane
2x —2y+z—-5=0.
us o
SECTION B

Yo7 G&IT 7 @19 T I o7 4 3F & |
Question numbers 7 to 19 carry 4 marks each.

7.  Ueh I YA AT 9 TIehaAlT Sl hl <@-1@ o f7¢ Ifd {18 T 30,000 9Ted
AT & | T 3T TR 1 YT UFT §=1 hl AR d UG8 W &9 Hdl & Nl
fTU 98 379 =g hl 5 RN Bl 2% AT hLdl & AR dTehl TR Teh il deh |
STHT hidT & Toad bl U § Fgiall gidl @ 3 & I higehlel gare &9 °
T Hoh | T ol ook 9 fohdd ITdwd oI a1 =gy, TSe® <hl 22 &l id
g % T 1,800 9T & |
g TaiY |, SIS g F1d hITST | =1 {19 UHT Fi=d 8 Toh 36 YR o I8
! GH ST =Tiey ?
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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 ?

8. xwmmﬁﬁl@,ﬁ“ﬂ%ﬁ%ﬁ

sin [cot™1(x + 1)] = cos (tan™! x).

HAAT
= &l fiag Shifee
2gin1S _ tan 12 = T
5 31 4

Find the value of x, if

sin [cot 1(x + 1)] = cos (tan™! x).

OR
Prove the following :
2 sin~ 1 i tan—1 Mo
5 31 4
a b C
9. 3Aa+b+c#0%, A |b ¢ a|=0 7, dl ARUEHI o TOTGHI T JAM
C a b

b g Il fh a=b =c.

If a+ b +c¢c # 0 and | b C a|=0, then using properties of

determinants, prove that a=b = c.
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10.

11.

12.

13.

14.

65/1/B

1 -1 0
YRIFeh afth AfshATsTi o T H A~ J1d I, Ifd A=| 2 5 3
0 2 1
1 -1 0
IfA=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1

AT f(x) = x —|x —x*|,x e [- 1, 1]. 3TaUA |—1, 1]1361—5'1%@ (ﬂﬁaﬁé%),
T shifoTT STal I8 o 3TEdd 2 |

Let f(x) =
(1f any), of this function on |- 1, 1J.

x —|x — x*|,

x € |- 1, 1|. Find the point of discontinuity,

/ \ X 2 / \ 2
Elﬁy=log = %,ﬁ%&”ﬂ%x3d§= ng—y :
\a+bx/ dx . dx y
/ b 2 / \2
It y = log 9 ,ProvethatXSd:g: Xg—y .
", Dam 1
sec™ < W\/l—x2 o HUY x = — UL el 1A hifaT |
R ¢ 2
(1 : 1
Find the derivative of sec™ 5 w.r.t. \/1 —-xX° atx=—.
2x° -1 2
A FTd <hITIT -
wl/ 2
J‘ (5sinx + 3cosx |
: dx
_ SInX +CoSX
0
HAJT
NIG hITTT
_log log x A 1 dx
i (log x)*
6
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Evaluate :

/2
j 5sinx + 3cos X |

\ SIN X + COS X y

dx

0
OR

Find :

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

15. HMH T shilT
X dx
l+xtanx
Find :
x dx
l+xtanx
16. HIH 31d HITU -

4
= dx
I (x —1) (x* + 1)

Find :

4
= dx
j (x —1) (x* + 1)

17. e w Bys ABC & 3fid A3, -1, 2), B(1, — 1, — 3) 991 C(4, — 3, 1) &,
Y o GHA o Traad Ueh AT Hle¥ 1A hitorg |

Find a unit vector perpendicular to the plane of triangle ABC, where the
coordinates of its vertices are A3, -1, 2), B(1, -1, — 3) and C(4, — 3, 1).
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18.

19.

WSl x + 1=2y=—-1223Rx =y + 2 = 6z — 6 o S hl I gl Jd
<IN |

HAAT

fsg P(a, b, ¢) ¥ @HAA YZ 3R ZX 9 HA: & oF e PL q1 PM e S1d 2 |
gHAA OLM hl EHIShIU JTd hIFY |

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 s o 3 TleAuT | I, el 2 FHAAISAl o U =i JTRIhdT, 3 ABAAISl o
U ! JTIIehdl bl 9 T[T 8 | Fcdeh eI H Fhaldl ohl JTIehdl A hitIT |

HAAT

Tsh SholRLH 3 Tel GdT 5 il 16 & | haa¥l H H ATgeadl Tsh g Hehlell SATd]
8, 3T SHHLTT A1 A o d1¢ YA: et H W & Al & | 3°eh 901G Al ot
T Hl A IAldeh e ho™l § STl It 8 q1 Haw H ¥ Aigeadl & g (fem
GIGEATSHT o) Tehreil STt & | 39 G Tial o Tl T o6 B shl ITiehdl ST
1T |

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 1n each trial.

OR

An urn contains 3 red and 5 black balls. A ball 1s 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.
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SECTION C

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

Question numbers 20 to 26 carry 6 marks each.

20. dg==F {0, 1, 2, 3,4, 5, 6} H, T [gMIRI HlshAT 39 JhX THRUTNC 7 :

axph =«

a+b—7, I a+b>7

HlhAT + oh [T Ffsham AU ToiRay qen fig hifeie o6 S (0) 39 FishaT
dcdHeh 8 3N T ol Y 37aTd a = 0, 39 TR kv &, T 7 — a,
aET[EIﬁIFﬁT[%I

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

-

at+b, 1f a+b<7
a>i¢b:<

a+b-7 1f a+b2>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.

21. &g ’f;:y;:l % Idid 39 wufgarg Bys o1 SIfean &wa
<hiToTY, Toreent Sy e 3787 1 Teh T80 2 |

Find the maximum area of an 1sosceles triangle inscribed in the ellipse

2 2
= + I 1 with its vertex at one end of the major axis.

16 9

22. TATHCH faf &6 WM A {(x, ) : X2 +y2 < 4, x +y > 2} AT Ued &
BTG 1A hITTT |

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

method of integration.
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23. (x*+ y?) dy = xy dx. jf-ﬂccly(l): 1 dAn y(XO)ze@, i XO%—TWWW |

HAAT

3Tdehed GHIHLUT 3—3’ +ytan x = 3x% + x° tan x, X # gw%ﬁme
X

WN,WW%%y=O€|ﬁx=§%\

(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_37 +ytanx=3x2+xgtanx,x 7 g,giventhaty=OWhenx= g
X

24, 39 fag o Qe 10 ST &1 g3l A(3, 4, 1) IR B(5, 1, 6) &l fia™
JTedl W@, fomgeii P2, 1, 2), Q(3, 1, 0) AT R(4, - 2, 1) § et I dTei FHA
! FTedl & |

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
P(2, 1, 2),Qe3, 1, 0) and R(4, — 2, 1).

25. HMT foh Teh TSehT Teh U1 IBTAT & | Ffe 39 141 2 <hl H&A1 9o Bl 7,
98 Ueh Uereh ol 9 91 3IBTAAT & TN foral <hl T e &an & | A 39 3,

4, 591 6 ! G&IT ITed Bl 2, d 98 Tk Sl T IR IS & 3N Ig A
Al @ 3 oI A1 9 9IS g1 | Ffg IH ek Ueh Tord UTeq g3, Il 3Heh gHI
3BT T UTH W 3,4, 5T1 6 T B4 <hl TTRhdT 1 & ?

AT

ThF AP F IR T FA e fh 98 5§ ¥ 3 9 IcH Sicddl & | 98 Teh U™ <hl
3IBAAT & 3TN daTdl & T 9@ W A Ieft 9T 4 & | SHehl UTRIehdT T

HIfoTT fop o8 T A arefl e ard H 4 E R
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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 1s 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 1s actually a 4.

26. UTHIU ScATh T Teh SATIR] B hUST HIH dTell HIMH WG d18dT 8 | 39eh U™
% T 57,600 1 Isit 9 20 HAHI o T &1 TIM 7 | fooielt °§ I dcll Th
T34 1 oI T 3,600 & 3T B | I JTeil Teh HIAMH T oI T 2,400 8 |
98 Tosiell § do diel Teh HIfF s T 220 o1 1Y 9 By ¥ Fad dldl Ueh
H3fF S=eht T 180 T 1Y hATAT 8 | HIF Sitore fob o8 @lidl 1 |+t wefiA1 <
o9 Gohdl g | ATUhad AT AId i o 399 H a8 3191 ol bl TohHl Teh
" TN ? SRR bl Teh Rgeh THTHA FHLT SR U1 GRT & hilfg |

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 1t graphically.
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