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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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AT 13397 :
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(i) YT ST F A 1% 59 Jo7-97 7§ 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 T% 37 TY-IN T J97 § 3N % Jo7 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-ITH [ IJHR & J97 & 3K J9% J97 & forw
4 37% [FERa & |

(W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K J% 97 & fow
6 3% [FaRa & /

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH 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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Qug A
SECTION A

T GEIT ] G 6 TF II9F J97 HT 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. Thy=e*+ax+bd FEld wH e Fahad GHHET A hifoT, &l
adul b TTH F B |

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

where a and b are arbitrary constants.

2 3
2. Wﬁw(j—;} —(g—ij = y3 i I 9 =1 H1 IThA fARGT |

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

) (d_yf_ 5
dx? dx ) .

2 4 -2 5
3. AT A= qem B = 2, d (3A — B) T IS |
3 2 3 4
2 4 -2 5
If A= and B = , then find (3A — B).
3 2 3 4
— — - —
4, I |a | =10,|b | =27 |a x b | =16%,d a . b & A A
I |
- > — - - o
Find the valueof a.b, if |a | =10,| b | =2and | a xb | =16.

5. wHR EEAEl ¢ . (21 — ) —2k) =67 ¢ . (61 —3)—6k) = 27 % d=
1 gl Fra I |
Find the distance between the parallel planes
T .@2i -5 _2k)=6and T .61 -3]-6k)=27.

65/3/G 3 P.T.O.
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6. 3ACTIg(2,a,3),8,-5b) T (-1,11,9) & 7, d@ a + b & 97 7@
SHifsT |

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

Qs d
SECTION B

o7 GEI17 T 19 T 9% Jo7 &4 HF & |
Question numbers 7 to 19 carry 4 marks each.

7. HIA 3Td $ifvT -
/2
02X 1-sin 2x dx
1 - cos 2x
n/4
Evaluate :

/2

02X 1-sin 2x dx
1 - cos 2x

n/4

8. awisu f5 Wm fag foms fufy mfew 45 +8j +12k, 21 +4] +6k,
37 +55 +4k a1 51 +8) +5k &, THdcha ¥ |
Show that the four points with position vectors 4/i\ + 83'\ + 1212,

A A N A N N /‘\ N A
2i +4j+6k, 31 +5j +4k and 51 + 8j + 5k are coplanar.

9. I IH 4T 3R 5 HIcit ¢ & a1 I [IH 3 T 3R 4 HIaAt 716 8 | T g
Bl 9 19 A II H TAATANa foham SiTar 8 3R a9 @ e o1 I 8 (fom
TICRATIT o) Aol Hehletl Sl g | el T8 g1 71 el U1 6l 7 |
THTANG Tig o hlcl T oh BIF <hl JTIRIhAT T I |
Bag I contains 4 red and 5 black balls and bag II contains 3 red and
4 black balls. One ball is 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 is black.
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10. fag (1, -1, 1) & oW a9 fogadi (4, 3, 2), (1, -1, 0) 9= (1, 2, -1),
(2,1, 1) ¥ BRI ATt {@IAT o AFIaq T@T T ARSI TAT HIcd THIHT
I hIfST |

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).

11. oF fo=me™@ A, B @01 C 39+ $® 94 3¢ famiieli & 39 qear $Amen],
frafiraar qem ek afteg o foft R T =Ted @ | Tcdieh foarerd Sunh gedi
% o geesr <1 ufer wfa foeneff semer: = 2,500, T 3,100 a2 T 5,100 ffe=a
o & | T arforeRt i formeri g0 qieha fornielEi <t S gt |

' A B C
kSl

e 3 4 6
Frafuaar 4 5 2
TR wfm 6 3 4

TRl o T | Yoo foene™ g QEehR § € ST Tt el TN A1 ity |
ST Tl oh AfINE T Th 319 Yoo gersy e fow off geer fom S
T |

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 ¥ 2,500, ¥ 3,100, ¥ 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.

65/3/G 5 P.T.O.
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12. 99 B fix) S x = 1 T AT TAT x = 2 T ATHAFIAT hl e hITT :
bx -4 , O<x«<l1
f(x)=| 4x2 -3x , 1<x<2

3x+4 , x2>2

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

5x -4 , O<x«<1
f(x)=| 4x% — 3x , 1<x<2

3x+4 , x2>2

X

2
13. 3¢ y=X3 10g(1)@,ﬁ%@ﬁﬁ?% x:—z - Zg—y + 3x2= 0.
X X

AT

B f(x) = (x — 4) (x — 6) (x — 8) & fOIU FaTA [4, 10] H HIET AE THI
goaTua i |

2
Ify= x3 log (lj, then prove that Xd_}; - 2d_y
X

dx dx

+ 3x2=0.

OR

Verify mean value theorem for the function f(x) = (x - 4) (x - 6) (x — 8) on
the interval [4, 10].

14. IR _log— 2 @, A fugdfm Y _ g X
X-—y X-y dx y

g = log a , then prove that dy -2 - %

X -y X -y dx y

65/3/G 6
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15. Jd ﬁﬁm :

dx
X3(X5 + 1)3/5

Find :
dx
X3(X5 + 1)3/5

16. HH 1A ST :

{|X—2|+|X—3|+|x—4|}dx

N'—.»P

AT

HH F1d shioT
n/4
SECX2 dX
1+2sin“x
0

Evaluate :

{|X—2|+|X—3|+|X—4|}dx

N)'—;rlk

OR
Evaluate :

/4

secx
—'2dx
j 1+2sin“x

0
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17. Tr=fafga = fag Hifw .

.2 L2
sin{tan_l(lzx J+COS_1(1—XZJ:|=1’ 0<x<1
X +x

HAAT

af tan—l(x—g}tan—l[“ﬂ:g 8 x 1 W T R |

X — X+6

Prove the following :

L2 )
sin {tan_l(lz—XJ +cos G—Xzﬂ =1 O<x«<l1.
X + X

OR

X — X+6

If tan_l[X — 5} + tan_l(X * 5) = g , then find the value of x.

18. HRMUIhI o TUTEHT T TN hieh = i firg Hifr

1+a® —b? 2ab ~2b
2ab 1-a2+b? 2a - (1+a?2+b?)3
2b —2a 1-a%2-p?

Using the properties of determinants prove that :

1+a® —b? 2ab ~2b
2ab 1-a2+b? 2a - (1+a2+b?)3
2b —2a 1-a%2-p?
2 -1 1
19. 3Tg A=| -1 2 -1 | % fore guifs fob A2 — 5A + 41 = 0. 37a: A1 1
1 -1 2
e |
HAYAT
65/3/G 8
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IRIFe FlshaTati o YA g1 ffaRad e &1 YohA ITH ST

0 1 2
1 2 3
3 1 0
2 -1 1

For the matrix A=| -1 2 -1 |, show that A% _ BA + 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

Qs |
SECTION C

J97 GEIT20 & 26 T J9F T4 & 6 3% 8 /

Question numbers 20 to 26 carry 6 marks each.

20. U oY 32 U TS TS Tsh 3¢ 1 UM WX 5 fhcllU™ B | 390 & IR &+
T T 3G & By 3R By, et qou wwst: < 5 ¥fd foralt @ < 8 ufa forall
2 | Ol 3 U $¢ H AfYeh-A-2Afesk 4 fehell By dem %H-8-%H 2 fRell By
gfyfedd 89 =1feT | ifeh 3cqie shl AT, 3¢ bl hid W ARG B9 <6l
HYTEAT 7, A $¢ 1 =JAdH oI FTd ShITT ST IWITh fdeei bl Tgse L | 59
T3 1 Igeh TUTHT THET SHTR U 21T 8 Shifru |

The standard weight of a special purpose brick is 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 is likely to be related to the price of the brick, find the
minimum cost of brick satisfying the above conditions. Formulate this

situation as an LPP and solve it graphically.
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21. TH MG Gk ol 0’ IR IBTAT T & | AT AgFese =R X, Fai i ae
AT 8 | I P(X = 1), PX = 2) 91 P(X = 3) THT=R ufl | &, d n &1 A4
Frd HIY |

An unbiased coin is 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.

22. W9 HifT foh Gfsham « St 9= A = R x R | = &9 & qiyiiya 8, &
feamurd wfshan 2 =1 =1

(a,b)x(c,d)=(a+c,b+d),

Sl R, 9 arEafosh G@stl 1 9= g | Af¢ 98 fgamurl |l &, a1 I1d
HifSTT 1 98 spufa=aT o grged it 8 | « 1 dcddsh 31agd Hft J1d I |

HAYAT

e e fF A={-1,0,1,2},B={-4,-2,0,2) 3 f, g: A —» B HAM:
fix) = x2 - x, x € AT g(x) = 2 |x—%|—1,xeA§lTltlﬁﬂT&l?[W%l

gof(x) TTd T, 371d: T foh f= g = gof.
Check whether the operation  defined on the set A=R x R as

(a,b)x(c,d)=(a+c,b+d)
is a binary operation or not, where R is the set of all real numbers. If it is
a binary operation, is it commutative and associative too ? Also find the
identity 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 g(x) =2 |x — % | — 1, x € A. Find gof (x)
and hence show that f = g = gof.

23. T y= ’;)‘(7 B)ﬁuﬁ@mx-awﬁmé,wﬁ@ﬁa%m@%ﬁ
X — X —

T3} @1 9 AR o FHIR 1A I |
areat

B f(x) = cos? x + sin x, x €[0, n] % QY I=qq A 9 @y f=qq 9=

I hifST |
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Find the equations of the tangent and the normal to the curve

y = X7 at the point where it cuts the x-axis.
x-2)(x-3)

OR

Find the absolute maximum and absolute minimum values of the

2

function f given by f(x) = cos” x + sin x, x € [0, n].

24, g FHIH (y — sin x) dx + (tan x) dy = 0 T Fiqa-el y = 0 I x = 0 !
gqee i aren fafyme g 7 i |

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

25. k1 98 AH F1d hifore fomes fore fe Temd wem oveeq 2
x+3 y-1 5-z x+2 2-y z

k-5 1 -2k-1" -1 -k 5
37d: T W3 ! ITATAE i ITel THAA hT HHIHIU T hITTT |
Find the value of k for which the following lines are perpendicular to each
other :

x+3 y-1 b65-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.

26. U T TATT Hleh, WM y — 1 = x, x-318T AT HifA x = - 2T x =3
foR &3 =1 &% Td HINY |
Using integration, find the area of the region bounded by the line
y — 1 = x, the x-axis and the ordinates x = — 2 and x = 3.
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