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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.
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attempting it.
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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.

65/2/B

—> A A — AA A ‘ ¢ — —>
Acy a=31 +xj a4 b=2i+j+yk WER Aead & | I | a |=| b | &,

dl y 1 HH AT hITT |

—> A A > A A A
The vectors a=31 +xJ and b=21+j+yk are mutually
— —>

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

afe | a |=ag, d F= 1 7F T ST

—> B —3 8.3 > el @2
la x1|"+]a xj| +|a xk]

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

—> N9 —> N9 —> £ 20
la x1| +|a xj|

Y 2242 )Y=5 _ 274 ud quad 2x — 2y + z— 5 = 0 % = 1 B 0

3 5 4
NIGEE IS
X — 2 y — 3 z—4

Find the angle 6, between the line s - 5 " 2 and the plane

2x —2y+z—-5=0.

HETRgd 3TTeYg FHIRUT 9 (x + y) Sl HH H1d ShIWIT

X 5 3 —4 7 6
2 - —
- y—3 1 2 115 14
Find the value of (x + y) from the following matrix equation :
X 5 '3 —4 7 6
2 - —
- y—3 1 2 115 14
3 P.T.O.
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5. 145 379ehal GHIRIUT o ToTU SHehl hife o 9Td T INTHA FTd hiTIT :

d |(dazy)
L] 0
dx \dxz J

— —

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

da
dx . dx?

6. T 31ahal HIHLU Sl FHThH U FTd hila :

X log x dy + v =2log x
dx

Find the integrating factor of the following differential equation :

x.log X L +yv=2log x
dx

Qus d
SECTION B

TSI GEIT 7 19 TF I3 J97 F 4 3F & /

Question numbers 7 to 19 carry 4 marks each.

1 -1 0
7.  URRTeR gtk Gfshansti & = 8 AL F19 fifse, Ife A =| 2 5 3
0 2 1
1 -1 0
If A=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1
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8. UM flx)=x—|x—-x2|,xe [-1,1]. AW [-1, 1] 4 9% fag (I HI 7),
1A ShIfT ST T8 Held 31Hdd & |

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

Cx Y\ dzy [ dy \a
9. I y=log g, ql fag SIfve i x° =2 =[x y| .
/ \X 2 / \
It y =log - , prove that x3d 327 = X@ - Y| -
\a+bx/ dx \ dx y
(1 5 1
10. sec! = &1 1-x2 % HUE x=§‘?|13ilolchcflvf$ﬂdm\ﬂ\
\4X T 1y
(1 ) 1

w.r.t. \/1—X2 at X=§.

Find the derivative of sec™

2
\ZX —1/

11. HME JAd U -

/%

I (5sinx + 3cos x|
dx

\ S1N X + COS X o

AT

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

m—

Evaluate :

/2
J‘ (5sinx + 3cos x|

\ SIN X + COS X P

dx

0
OR

Find :

log log x - L 5 | dx
(log x)*

P T4
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12. Ush &2 YA AsTl § TIehdlT Sl shl <@-1@ o T 9fd A8 T 30,000 9Ted
AT 8 | TE 3T TR kT ST W =01 hl SHR F Yl W B Hidl g o
foTu 98 399 = <kl 5 U T 2% T HLdl & R drehl TN Teh st dh |
STHT LT 8 Torad =l TRT 4 deladl gidl @ 3T & I hidehlsl gare €9 d
I Toh | T ol &b U Tohad Tfderd &1 et =miee, 598 &l ¢ &l fd
qE % T 1,800 9T & |

AR faiY |, oA & A1d I | =1 39 TET Fi=d & Toh 36 TR o &
hl G <A1 =MRT ?

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
oget 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 ?

13. x o1 HH 3714, shitert, Saes fou

sin-[cot 1(x + 1)] = cos (tan™! x).

HAAT
= =l Tag <hifvTT .
Bginid _ ggurill _ &
D 31 4

Find the value of x, 1f

sin [cot™1(x + 1)] = cos (tan™! x).

OR
Prove the following :
osinlS _ tanl ot = T
3 31 4
65/2/B 6
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14.

15.

16.

65/2/B

ZIﬁa+b+c7£0§,,F[93|T b r a :0%,aﬁaﬁ@é€wﬁrﬁww

ek g Il fs a=b =c.

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

determinants, prove that a =b =c.

afe wh st ABC % oY A3, — 1, 2), B(1, - 1, — 3) @1 C4, — 3, 1) &, d
Y o THdA & TArad Teh HTaeh HiQe 1A shitolg |

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).

Wil x + 1 =2y =—-1223MMx =y + 2 = 6z — 6 h si= hl A9 gl FAd
hINTT |

AT

{5 P(a, b, ¢) ¥ A YZ 3 ZX 9 ShA: & & PL Y1 PM €1 STd & |
gadd OLM hl THIRUT FTd hilU |

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.

P T4
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17. TgUg §icd & 3 90N T |, FcA 2 THAAIAN o U hi JTIehdl, 3 ABeAdIAT o
U shl ITTIehdl &1 9 THT & | Tcdeh T H FhaTdl hl JTRIshdT FTd hiftiT |

HAAT

Teh A3 H 3 ATA AUT 5 hlcll 7T & | haasl H U ATGeIT Wb g Hehled! ST
], 31 U1 T A1 i o &g YA: et H W & Al & | 3°eh &g AlC ey
Tl <kl g1 Afdh T het®l H STl SITdl 8 adT hesl H H I1goadl al e (T
GIGREATSHT o) Tehrefl STt @ | 39 g1 Tl & T UT o B shl JTHehdl AT
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 i1s 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.

18. HM A HilTE
X dx
1+ xtan x
X dx
l+xtanx
19. HMH JAd hITTU -

4
= dx
J‘ (x - 1) (x* + 1)

Find :

Find :

4
= dx
j (x —1) (x* + 1)
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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, gHTheH fafr & WM B {(x, y) : x2 +y2 < 4, x +y > 2} T YA &F I
AABA T hITT |
Find the area of the region {(x, y) : x* + y* < 4, x + y = 2}, using the

method of integration.

21. (x*+ y?) dy = xy dx. ?Jlﬁy(l) = 14T y(xq) = e@, i X bl HIH 3Td ShifeTd |

AT

wﬁw £ +ytanx—3x + X0 tan x, x # — o faf¥ & A

2
ﬁ;’-ﬂTW%]&m‘_y oaﬁx-“§|

(x? + y¥)dy =xydx. fy(1)=1andy (X,) = e, then find the value of x,,.

OR

Find the particular solution of the differential equation

d_y +ytanx=3x2+xgtanx,x = E,giventhaty=0whenx= -T—c.
2 3

dx

22. 34 forg & fHgwmes F1d I &1 g3t A3, 4, 1) 3R B(5, 1, 6) %l Ha™
JTedl W@, fomgatt P(2, 1, 2), Q(3, 1, 0) 9T R(4, — 2, 1) ¥ e I dTci FHA
%l HTedl © |

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), Q(3, 1, 0) and R4, — 2, 1).

P.T.O
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23. A== (0, 1, 2, 3, 4, 5, 6} H, Th GMIRI HlshAT + 39 JhX THRUTNC 7 :

r a+ b, I a+b<7
a+b—-7, dG a+b>7

HihAT + o ToT¢ AlshaT ARON gy qur fag i o6 [ (0) 38 FlshAT &I
dchHe g AR T 1 Ycdoh 3194d a = 0, 389 IR cshHv &, foh 7 — a,
a &1 Jide™ & |

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

a$b:<

-

a+b, 1f a+b<7
axhb =+

a+b-7 1f a+b=>7

Write the operation table of the operation * and prove that zero is the

1dentity for this operation and each element a # 0 of the set 1s invertible
with 7 — a being the inverse of a.

24,  <rEd ’;Z:yjzl%aiaﬁﬁwmﬁa@ﬁgawafweﬁawm
ehifore, fSieenT Sfis el 3787 <Al Teh &0 2 |

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

X2,y2

16 9

25. UTHIUT $cAToh H Ueh SATIRI e hUST T aTell AIH @G I1&dl & | 39eh ITH
$A T 57,600 h It G 20 HAHT o T 1 TIM 7 | foielt § I el Th
T39S oI T 3,600 g 31 B § I dTcil Teh HIMH ol oI T 2,400 7 |
98 faoicll ¥ I dTelt Teh HfiF 99t T 220 1 A9 9 819 ° I 9Tl Teh
3T SRt T 180 oK1 ATH HHTAl & | HH <ifod foh a8 @lict 78 It 1l o
o9 GohdT & | TUhad AT AId hid o 399 d 98 3191 Yot bl TohH TR
g U ? I9UH hl Teh Igeh TUTHT GHEIT SR UTH g 8 shIfolT |

A dealer 1n 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

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

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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26. T Toh Teh ASHT Ueh YTHT 3ISTAAT & | Il 39 1 IT 2 <hl T&AT AT &Il &, dl
98 Teh [Heeh ohl oM 9R 3IDTAAT & IR fudi hl T 91 haT g | Ife 39 3,
4,51 6 <hl G Ut Bt 8, dI 98 [Haeh hl Ush IR 3ISTAAT & TR I8 A1
LAl @ W o A1 92 UIed g3 | Fie 3H ik Teh ford UTed g3, dl 3°eh gH
3IDTA MW O™ T 3.4, 5I1 6 T 8 <hl YTRIehdT o1 & ?

HAAT

Th AFh TR U FA e fh 98 5 4 ¥ 3 9 IcH Sidddl & | 98 Teh UTH <hl
3BTl 2 3T Sdelrdl 2 T I8 9 A drefl J&IT 4 2 | 39h! UTRishdl JTd
shIfoTT Toh IT8 9 A ST T 9dd | 4 &1 3 |

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 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 1s 4. Find the probability that it i1s actually a 4.
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