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e Please check that this question paper contains 12 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 :

(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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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

%
b

: — > —>
1. Bys OACH, 9 B, Yo AC I Hea-fag 81 91 OA = a, OB = b @, a

H
OC <1 3" ?

—>
In a triangle OAC, if B is the mid-point of side AC and OA = E),

— > —>
OB = b, then whatis OC ?

. A —> A .
2. Wi @ =i+2)—3kam b =3%-) +2k 2 % ceaq T v
gfew F1a shifse, fSEesr 9f@mmr V171 8

Find a vector of magnitude +/171 which is perpendicular to both of the

- A A A - A A A
vectors a = i + 2j — 3k and b = 3i —j +2k.

3. @3N 2x=8y=—z AU 6x=—y=—4z o S I B FTd HIT |
Find the angle between the lines 2x =3y =—-2z and 6x=-y =—4z.

cos® sin®
4, I A=
—sinO® cos 0

1A hITTT, |

cos® sin0

}ﬁ,ﬁ%ﬁwmn%m, Det (A™) sl HH

If A=

, then for any natural number n, find the value of
—sin® cos 6

Det (A™).
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5. T sraar gt & U s9ehl #1712 9 77 1 I F1d hIFT

dy 3 d2y
= _— + —
Y X(dxj dx?

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

_ dy 3 dZy
y—X(de ’ dx?

6. T sraera TRl <A1 g9 A9 il -

A +y2) dx +y1+x2)dy =0

Find the solution of the following differential equation :

x4/ + yz) dx +y(1 + x2) dy =0

g us d
SECTION B

Jo7 GEIT7 T 19 T ToF Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7. UNMR dfh @RSt (FUFAN) o TN ¥ i oy w1 uiiaw 9

hITTT
0 1 2
1 2 3
3 1 0
AT
0 6 7 0 1 1 2

IJe A=| -6 0 8, B=|1 0 2|, C=|-2], @ AC,

7 -8 0 1 2 0 3
BC @ (A + B)C &1 UiheW i | I8 off Hoafua i 6
(A+B)C=AC + BC.
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Using elementary row operations (transformations), find the inverse of
the following matrix :

0 1 2
1 2 3
3 1 0
OR
0 6 7 0 1 1 2
If A=| -6 0 8(,B=|1 0 2 |, C=| —2 |, then calculate
7 -8 0 1 2 0 3

AC, BC and (A + B) C. Also verify that (A + B) C = AC + BC.

8. BoM fx) = |x| + |x— 1| s AU (-1, 2) H AAAAT AT STTher-1ram i
foerm Sifve |

Discuss the continuity and differentiability of the function
fx) = |x| + |x— 1| in the interval (-1, 2).

2
9. Ife x = a (cos 2t + 2t sin 2t) AT y = a (sin 2t — 2t cos 2t) %,?ﬁ d_g 3d

dx
sifo |

2
If x=a(cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find 3—;7 .
X

10. e (ax +b) X =x B, @1 fe@my f5

a2 d 2
3|4 Y| _ ({9 _
* (dxz] (X dx yj

If (ax +b) "% = x, then show that
2 2
3| Ay | _ (v _
* {dxz] (X dx y]
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11.

12.

65/2/A

A F1d il

SInX — X COS X
dx

X (X + sin x)

AT

HH Td hIFT

3
j X dx
x-1)(x2+1)

Evaluate :

sinX — X COS X
dx

X (X + sin x)

OR

Evaluate :

3
X dx
j(x—l)(x2 +1)

A3 BT i@ § | 9fER A °, 4 &9, 6 ufga qon 2 9= g, R 9fEr B
H, 2 g&9, 2 UfEAd qon 4 o= § | 9id geN, Afgen 9 s= ® swEs: 2400,
1900 AT 1800 ARl 1 ¢fieh AT ¢4 1 GIa &, AW HUM: 45, 55 A
33 UM WH ¢ 1 e T Jar 7 | SUYRE I 9 qeF @l ATYE g
frefia I | 3T TUHBA HT1 TR Hich, Tdeh INAR & T halllt qen
TIEH 61 § S FTell o G0 TG HINT | 360 T4 8 AT AN b s Fgierd
IR & TIU fopm TehI hl SITeshdl 3cqa o Hehd & ?

There are 2 families A and B. There are 4 men, 6 women and 2 children
in family A, and 2 men, 2 women and 4 children in family B. The
recommended daily amount of calories is 2400 for men, 1900 for women,
1800 for children and 45 grams of proteins for men, 55 grams for women
and 33 grams for children. Represent the above information using

matrices. Using matrix multiplication, calculate the total requirement of
calories and proteins for each of the 2 families. What awareness can you
create among people about the balanced diet from this question ?
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13. UM @ HINT :
tan Ztan_l(lj + T
5 4

Evaluate :

tan 2tan_1(lj + T
5 4

14, TR % o 1 e a fag SR

b3 2 b| =2(-b)(b-c)(c—a)(a+b+c).

b3 2 b| =2(-b)(b-c)(c—a)(a+b+c).

%
15. TAARURF a =i+ 4j+2k, b =3i-2]+7k 3R

A - -
¢ =2i-)+ak wwmaky d 7@ BRT S @ 3R b
_)
A .d = 27

THI W A

- A A - A A A
Let a =1 +4j +2k, b=3i -2 +7k and

-
C
-

b

Q-NL >

a vector d which is perpendicular to both a and
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16.

17.

65/2/A

=1 TErai & o= 61 =ad g Ja il

—> A N AN N A A
r =(i +2j +3k)+A (21 +3j +4k)

- A A A A A A
r =(21 +4j +5k)+u4i +6j +8k)
HAYAT

3T THAA T THIHT [ hIfTT St JHdell 2x +y —z = 3 Aol
5x -8y +4z+9=0 < Tlaeded 1@T T BIeht SITdT 2 a1 @i

x=1_¥=3_ 577 % qurm 2
2 4 -5

Find the shortest distance between the following lines :
N A A A A A A

r =(i+2) +3k)+A (21 +3j +4k)

—> N N A N N A

r =21 +4j +5k)+u4i +6j +8k)

OR

Find the equation of the plane passing through the line of intersection of
the planes 2x +y—-z=3 and 5x -3y + 4z + 9 =0 and is parallel to the
x-1 y-3 5-z

4 -5

line

Teh AR o Ueh haH AN A4 hl WTRhdl 0-4 GAT Uesh whad WD Bed <hl
RRRAT 0-6 8 | WIRIehdl HT@ hitC foh 5 heH =@ & Iv9Id, I8 Ak
TR forg & T P W R |

AT

A T o6 SIg Ieshl T UTET IBTA 8 | Al 39 1 91 2 61 @A ITH gt
B, A 98 Ueh Udeb ol diF 91 3IDTAAT 8 3 U bl T i Lt 2 | IS
3Y 3,4, 591 6 GBI ITH Bl 7, ol 98 Ueh [Heeh bl Teh 9 3BT & 3K
Ig I Hdl & foh 39 W o’ I 92 g3 | Al I ik Wh W WIH Bl
2, A 39 gNI IDTA T UT8 W 3, 4, 5 JT 6 ITH B4 <ht TTRrehaT &1 8 2
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18.

19.

65/2/A

A man takes a step forward with probability 0-4 and backward with
probability 0-6. Find the probability that at the end of 5 steps, he is one

step away from the starting point.

Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three

times and notes the number of ‘tails’. If she gets 3, 4, 5 or 6, she tosses a

coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with

the die ?

A 19 hIT

n/2

J‘ cos? x dx
1+ 3sin? x
0
Evaluate :
n/2 9
j cos” x dx
1+ 3sin? x
0

A J1d hINT

n/4
sin X + cos X
————|dx
_“( 3 + sin 2x J

0

Evaluate :

n/4

sin X + cos X
—————|dx
j( 3 + sin 2x J

0

P.T.O.



Qs g

SECTION C

J97 G&IT 20 T 26 TF Jdb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

65/2/A

Ife W y? = 16ax qAT WM y = 4mx g INEg & T &A% %aﬁ%@
2, Il U o YT ¥ m T | JTd hIfoT |

If the area bounded by the parabola yz = 16ax and the line y = 4mx is
2

?—2 sq. units, then using integration, find the value of m.

W@%W@W(x—y)g—y = x + 2y GHOTAN & 997 38 B ot
X
i |

HYAT

Thi % A (x — h)? + (y — k)? = r? I aehal THIHIU 1T HIT, & h qel
k =0 I |

Show that the differential equation (x — y)g—y = x + 2y is homogeneous
X

and solve it also.

OR

Find the differential equation of the family of curves

(x-—h)? + (y — k)2 = rz, where h and k are arbitrary constants.
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22. o5 P(6, 5, 9) ¥ TR I aTcl 3@ WA ol HHIHT HTA HIfT S ok forgai
A3, -1, 2), B(5, 2, 4) T C(-1, -1, 6) & fieif@ 9 & wwiat & | o7: 39
Faaet 1 fog AT g oft 3ma il |
Find the equation of a plane passing through the point P(6, 5, 9) and

parallel to the plane determined by the points A(3, -1, 2), B(5, 2, 4) and
C(-1, -1, 6). Also find the distance of this plane from the point A.

23. Tuifa HifSe o o ot areafas aemsi s gq=a R4 R={(a,b):a,b R
TAMa-b+ 3 8, T St sl st &1 ay== ), gra iy
Ty R TEqed, THUT q9T Thaeh @ |

HYAT

TR A=R xR 8da AT (a,b) * (¢, d) = (a + ¢, b + d) g1 RIS Th
feamear dfshar 3 | fag hifve fob « spufafma qom arg=d 8 1 A T o«
qcHHeh AIIT FTd hiTolT q9T 37T (3, — 5) T A H Uiden 7a¥a ff feifgu |

Determine whether the relation R defined on the set R of all real
numbersas R={(a,b):a,beRanda—-b + V3 €S, where S is the set of

all irrational numbers}, is reflexive, symmetric and transitive.

OR
Let A=R xR and * be the binary operation on A defined by

(a, b) % (c,d) = (a + ¢, b +d). Prove that * is commutative and associative.

Find the identity element for = on A. Also write the inverse element of the
element (3, — 5) in A.

24. IO x% +y? = 4% U8 AU %k WA foRel foig T ST TOR1 @1 x-3& B
fag A9 y-31&1 =l faeg B W sredt 8 | A O, 991 1 %5 &, i (OA + OB)
1 =9 A 1A T |

Tangent to the circle x2 + yz =4 at any point on it in the first quadrant
makes intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).

65/2/A 11 P.T.O.



25.

26.

65/2/A

et oty g = Was T g & g S |

= sgaQgt & ST

x + 2y > 10
X+y =26
3x+y=>8

x,y2>0

z = 3x + 5y I IAHIHWT HIT |

Solve the following linear programming problem graphically.
Minimise z = 3x + by

subject to the constraints
x + 2y > 10
X+y =26
3x+y=>8
x,y20.

T HAY H 5 A 9 2 el 76 5 | G I (o1 FTwATaq T & Argosn et
TE | HM Wi foh X fehrelt T8 il Tidi hl &@aT i o3<h il & | X %
FEATfId " 1 8 ? 91 X T Agioseh =X § ? AG &1, a1 X 1 7Ied 9 J&X0l
1 HIfTT |

An urn contains 5 red and 2 black balls. Two balls are randomly drawn,
without replacement. Let X represent the number of black balls drawn.
What are the possible values of X ? Is X a random variable ? If yes, find
the mean and variance of X.
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