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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.

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

UIT GEqT 1 T 6 Th JIF J97 HT 1 IF & /

Question numbers 1 to 6 carry 1 mark each.

1. 3F¢ o< (2,a,3),(3,-5,b) 91 (-1, 11,9) & &, dl a + b I HF @

hiteTg |
Find the value of a + b, if the points (2, a, 3), (3, — 5, b) and (-1, 11, 9) are
collinear.
—> > - > - >

2. JId |a | =10,|b | =27dA |a x b |=16%, d a . b I A JId
hiTaTT |
| —> > > —> - >
Find the valueof a.b, if | a | =10,| b [=2and | a xb | =16.

3. TR GHGE r . (27 —j —2k) =67 ¢ .(6i —3j—6k) =27 % &
<hl U 1T =hITIT |

Find the distance between the parallel planes

T .21 -j=2k)=6and T .6i —3j—6k)=2T.

2 4 -2 5
4. Fe A= ddaT B = 2, dl (3A — B) JTd <hIf9T |
(8 2 3 4
(9 4 -2 5~
If A= and B = , then find (3A — B).
(3 8 3 4

5. dhy=¢e*+ ax + b hl FEYd HH dATAT 3Tdehdd THIHLUT AT hiaT, &l
adA b =D =M 7 |

Find the differential equation representing the curve y = e + ax + b,

where a and b are arbitrary constants.
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2.\ /g3
6. arawa e |4V | (W — y3 &SIl 9 9T I IMTHA [ARGT |

\dXQ/ \dx

Write the sum of the order and the degree of the differential equation

\ 2 3
d% | (dy) _ 3

:y_
\dx2/ \dx ,

,

Qus o
SECTION B

TIT &I 7 & 19 T JI% Je7 4 3% 8 |
Question numbers 7 to 19 carry 4 marks each.

7. T %o fix) S x = 1 W G AT x = 2 W IThA1IdT hl 1= hISU :
- bx—-4 , O0<x<l1
f(x)=| 4x* —-3x , 1<x<2

3x+4 , x2=2

Examine the following function {(x) for continuity at x=1 and
differentiability at x = 2.

- Sbx—-4 , 0O0<x<l1
f(x)=| 4x* -3x , 1<x<?2

- 3x+4 |, x22
/1) 2
8. aﬁyzx310g1@,ﬁﬁgcm{ﬂ%xdy—2dy - 3x% = 0.
\ X dx? dx
AT

B f(x) = (x — 4) (x — 6) (x — 8) o U JAaUA [4, 10] H HIT HH YA
gITUd shifolu |

1) 2
L , then prove that Xd y _ oy + 32 =0

\ X / dx? dx
OR

If y = x5 log

Verity mean value theorem for the function f(x) = (x —4) (x - 6) (x— 8) on

the interval |4, 10].
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10.

11.

= = log - g, di Tig e dy
X —V X —y dx

dy

= 4 , then prove that —

X—=)Y

=lo
gX—y dx

;ﬂdcﬁ'ﬁﬂ:

dx
XS(XB n 1)3/5

Find :

dx
X3(X5 n 1)3/5

A JTd hIaIU

4
-[“X—ZLHX—SHﬂX—4HdX
2

HAAT

O 37T ehl197T -

n/4

secXx
& dx
j 1+2s1n“x

0

Evaluate :

4
.[“X—ZLHX—SHﬂX—4HdX
2

OR

Evaluate :

65/2/G
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secXx
—5 dx
I 1+2s1n“x

0
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12. Ttaiad =i fag i
[ Fd 2 (1 o2
sin|tan ™} L~ +cos - Xz =1, O<x<1
) R A +x7
HAAT
/ \ / \
qf tan | 28| g B8 2, dl x o1 HIF JTd shifolu |
\X—0, Xx+6) 4
Prove the following :
[ (1 o2 (1 2
sin|tan™} 1-x + cos 1 Xz =1, O<x<l1.
) R A +x7
OR
(o ) / \
If tan~* W +tan™? K+0 =E, then find the value of x.
X—6, X+6) 4
13. GRIUEhI o IUIEH[ 1 AN shich [ ol THgG hIT :
1+G 2ab —92b
2ab 1 \Z¥OL b2 2a - (1+a? + b?)°
2b — 2a 1—g* — B
Using the properties of determinants prove that :
1 +a? —b* 2ab — 2b
2ab 1-a? +b? 2a ~ (1+a? +Db?)°
2b — 2a 1-a? —Db?
2 =1 17
14. 3MFg A=| -1 2 -1 | ToT€ g3 Toh A% — 5A + 41 = O. 3d: A-1 9
.1 -1 2,
hiTeTT |
HAAT
65/2/G 6
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IRfeeh FishAT3T o6 TANT g0 THHfeTiad 3TTeYg hl SYcshH UTH ShIfIT -

0 1 2
1 2 3
3 1 0,
[ 2 -1 17
For the matrix A=| -1 2 —1 |, show that A* — 5A + 41 = O.
.1 -1 2
Hence find A .
OR
Using elementary transformations, find the inverse of the following matrix :
0 1 2
1 2 3
3 1 0,

15.

IA IH 4 AT AR 5 hicdl 7e g a7 9 IIH 3 AT 3T 4 Hicil e & | Teh e

i AA 18 I I U TAAETGNG foham Siar & 3 a9 @ Tic 9 11 & (T
gfceTaml o) Tieesdr Hehrelt St 8 | Feredl 78 gF1 e et W1 I E |
TAMTANG TG oh shicd TT oh B ohl UTRIehdT ITd hiTIT |

Bag 1 contains 4 red and 5 black balls and bag Il contains 3 red and
4 black balls. One ball 1s transferred from bag I to bag II and then two
balls are drawn at random (without replacement) from bag II. The balls
so drawn are both found to be black. Find the probability that the
transferred ball 1s black.

16. fag (1, -1, 1) ¥ T3 drell 9 fa=gani (4, 3, 2), (1, -1, 0) @1 (1, 2, -1),
(2,1, 1) ¥ gt T dTell T@TAT oh ATEedd &1 hl Tl qUT HIdid THIHL

A <hINTT |

Find the vector and cartesian equations of a line through the point
(1, =1, 1) and perpendicular to the lines joining the points (4, 3, 2),
(1,-1,0)and (1, 2,-1), (2, 1, 1).
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17. oHF fqame™ A, B @1 C 39 %9 I g (@il =i dF9 qeal sAMSH],
fEfrdar o 3R Iiem o oy TR o1 =T8d & | Jcdeh foreimerd 3ueh gedli
% ToTT qTEhR hl TR Ifd To=medf shas: T 2,500, T 3,100 a1 T 5,100 Hivwd
AT 2 | T drferent 1 feremerat grT gEehd femmiei shi g guidt 3 -

SuTer) 3 4 6
IERIEGL] 4 3 2
a3 TN 6 3 4

TGl o TAN H Yok Toeerd g YEEhR | & I dTell el TSI HATd I |

YU Hedl o AfdiTh 39 Teh 3 Hed ATsU S8 17U Wt qGE=hR g1 ST
=MRY |

Three schools A, B and C want to award their selected students for the
values of Honesty, Regularity and Hard work. Each school decided to
award a sum of T 2,500, T 3,100, T 5,100 per student for the respective
values. The number of students to be awarded by the three schools is
given below in the table :

School

A B C
Values
Honesty 3 4 6
Regularity 4 5 2
Hard work 6 3 4

Find the total money given in awards by the three schools separately,
using matrices.

Apart from the above given values, suggest one more value which should

be considered for giving award.
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18. HM T hilvT :

(1 o \
62X 1 —sin 2x A
\1 — COS 2X/

/4

Evaluate :

2 (1 -sin 2x | i
1 —cos 2x

/4

19. =wisy f =m fag Fme fufa wfew 41 +8j + 12k, 21 +4j + 6k,
3/{ +5f]} +4/1;F[91T 5? +8§+5£§,W§ |
Show that the four points with position vectors 4? + 83} + 1212,

AN A A A A AN A
21 +4)j+6k, 31 +5) +4k and 51 + 8) + 5k are coplanar.

Qus g
SECTION C

TI7 AT 20 T 26 TF Y AF JIHH 6 IHFE & /

Question numbers 20 to 26 carry 6 marks each.

20. THTHAT hl TIN &hileh, W y— 1 = x, x-3AT AT hifeA x = - 2Td x =3
feR & =1 &Fwd T hifu |

Using i1ntegration, find the area of the region bounded by the line

y — 1 = x, the x-axis and the ordinates x = - 2 and x = 3.

21. WW(y—sinx)dx+(tanx)dy=0ﬂ§lﬁ'la:ﬁy=0€|ﬁx=03€f
Gqse i Jrelt fafemse g f1d il |

Find the particular solution of the differential equation
(y — sin x) dx + (tan x) dy = O satisfying the condition that y = 0 when
x =10,

P T4
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22, k1 98 HH FTd hIT ofdeh Tt i {@ e e @
X+3 y-1 ©o6-z2 x+2 2-y z

k-5 1 -2k-1" -1 -k 5
;T @IS 1 A=Y B qTel THAS T THIH 1 AT |

Find the value of k for which the following lines are perpendicular to each
other :

X+3 y—-1 95—z x+2 2-y z

k-5 1 —-2k-1" -1 _k 5

Hence find the equation of the plane containing the above lines.

23. S hita fob AlshAT « Al ¥H=F A = R x R R = &9 4 uiuriva 8, Wb
Eaﬂaﬁm%mﬁ
(a,b)*(c,d)=((@+c,b+d),
&l R, Ot areafas wenett =1 =g ® | e a8 fgenard afen 2, 9t 3
$ifoe o= I AT 9 aEed ft 8 |« 1 aeanes 3Ed Wt ;i i |

A1

qe e A =1-1,0,1,2,,B={-4,-2,0,2} 3 f, g: A —> B HA:

fix) = x2—x, x ¢ AT gx) = 2 |x ;\ _1,x € AgR IRVING w2 |

oof(x) FTd shiTSIC, 37d: ST Teh f = g = gof.

Check whether the operation * defined on the set A=R x R as
(a,b)*(c,d)=(@a+c,b+d)

1S a binary operation or not, where R 1s the set of all real numbers. If 1t 1s

a binary operation, is it commutative and associative too ? Also find the

1dentity element of .

OR

Let A={-1,0,1,2}, B={-4,—-2,0,2} and f, g : A —> B be functions
defined by f(x) =x*—-x,x e Aand gx) =2 |x — %\ — 1, x € A. Find gof (x)

and hence show that { = g = gof.
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24, Wy = };)_(7 5 518 foirg 9 x-%h& 1 wh1edl B, 39 foirg ¥ o5k W Eidl
X — 2) (X —

O3t [T 9 AT & GHIHOT ATd shifod |

AT

%old f(x) = cos® X + sin x, x €[0, 7] o MUY I=aH 9F 9 AUy Heds e
3T <hitaTg |

Find the equations of the tangent and the normal to the curve

Y = X1 at the point where 1t cuts the x-axis.
(x —2)(x —3)

OR

Find the absolute maximum and absolute minimum values of the

2

function f given by 1(x) = cos® x + sin x, x € |0, 7).

25. Teh AT fHeeh I ‘n’ IR IBTAT AT 8 | HHT Agleseh =) X, ToIdl hl qEA
el & | I P(X = 1), P(X = 2) @1 P(X = 3) T9=aX AUt | &I, @ n 1 A
AT =hiT |
An unbiased coin 1s tossed ‘n’ times. Let the random variable X denote
the number of times the head occurs. If P(X =1), P(X = 2) and P(X = 3) are
in AP, find the value of n.

26. T foNIY 3e¥¥ U &g 75 Ueh 32 hl HHH R 5 fhallU™ & | SAH I IR
o d 376 & By 3 By, TSRl Hod ShAN: T 5 Uid fohetl 9 T 8 Tid Tehedl
2 | O9Ed! 8d U 3¢ T AfUh-T-27f4e 4 fohall By aam +0-9-%0 2 fohell B,
gftfead g+ =rfgu | Fifes Icare bl m@i, 3¢ 1 Fiud W 3yl g hl
HUTSHT @, 1 §¢ 1 AdH Yo HTd hITTC ST 3T Tfqerdi sl I L | 39
Y9 ol IRgeh TUTHA FHLT SR TTH G T hITT |

The standard weight of a special purpose brick 1s 5 kg and it must
contain two basic ingredients B, and B,. B, costs ¥ 5 per kg and B,, costs
T 8 per kg. Strength considerations dictate that the brick should contain
not more than 4 kg of B, and minimum 2 kg of B,. Since the demand for
the product 1s likely to be related to the price of the brick, find the
minimum cost of brick satistying the above conditions. Formulate this
situation as an LLPP and solve it graphically.
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