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Candidates must write the Code on
the title page of the answer-book.
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e Please check that this question paper contains 8 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 29 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.

I

MATHEMATICS
feiia gq7 : 3 gque 3BT 37% : 100
Time allowed : 3 hours Maximum Marks : 100
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o8 @ 3% U 3F HT &8 | TS T H8 Jo7 8 977 @ T G1 b H1 & | @8 g §
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General Instructions :
(i)  All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You have to attempt
only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

g - A
SECTION - A

T HE&AT 1§ 4 T Y I 1 3TH H1 8 |
Question numbers 1 to 4 carry 1 mark each.

3x
1. W%ll:_ﬂﬂszc_ldx

. 3x
Flnd.J3x_1dx

2. AR@xDb)+(3-b)=2257U| 7| =52, 7| b |wam ferfaw |

If (3 x _b))z + (7 - l_)>)2 =225 and | F | =5, then write the value of | b |

3. afg A, HIfe 2 1 U FHuui TR 8 G det (A) = 4 &, 1 det(A~!) 1 A fafau |

If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™").

4. Ife f B f(x), x = 0 WHAD 8, 1 k o1 9 feafaw

(. 3x
sin -
o) = 3 L X7 0
L k ,x=0
If the following function f(x) is continuous at x = 0, then write the value of k.
( 3
sin —
2
o) = 3 , x#0
L k ,x=0
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g -§
SECTION - B

T TET5 W 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

TS §ATE WETS JAfehad 250 AT sl AT U bl & | Th JoH Jvft & feshe
% 1,500 G T& 207t % e W R 1,000 T ATH HHTAT T Hehdl & | TRATS 67 d HH
25 € wuw oft < fofu srfera et | qenfy wom Soft 1 Se w9 | %A 3 T4 I
Tt goft o feehe & I HTH I I <d & | T8 Fd i b AT, Toh TIATSH o 19 b
JrfreparfieRtor & foTu feram - foha feehe s SITE, Iutier @ WRaeh TmH T sATY |

An aeroplane can carry a maximum of 250 passengers. A profit of I 1,500 is made on
each executive class ticket and a profit of ¥ 1,000 is made on each economy class
ticket. The airline reserves at least 25 seats for executive class. However, at least 3
times as many passengers prefer to travel by economy class than by executive class.

Frame the Linear Programming Problem to determine how many tickets of each type
must be sold in order to maximize the profit for the airline.

1+
mwaﬁw%xz+y=—x?ﬂwwam6ﬁﬁq |

X
d 1+
Find the integrating factor of the differential equation EXX +y= _xz

.
WWJ\/T—# dx
L x
Fll’ld.J<’\/:),27_)C2 dX
Ife f(x) = sin 2x — cos 2x%,?ﬁf‘(%)3lﬁﬁm |

If f(x) = sin 2x — cos 2x, find '(%)

11 STTIE TR | x TT y o HH 1 I :
(x 5 j (3 —4) ( 7 6)
2 + =
7y-3 1 2 15 14
Find the values of x and y from the following matrix equation :
(x 5 j (3 —4) ( 7 6)
2 + =
7y-3 1 2 15 14
Ffeafem 1§ +k, 31+ +2k 3t 1 +2) - 3k TEaeia &, @ A %1 O 7 HIR |
N

N
1
If the vectors i — ]+ 1A<, 3i+ _/]\ +2kand T+ MA “3kare coplanar, then find the value of A.
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13.
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st e S = - fafore e e e, fe & B y(0) =3

dy 1+y?
Find the particular solution of the differential equation axz = 1—+)%;

y(0) =4/3.

given that

WW,ﬁHﬁHWW%,WWﬁW%(3x+ 1) &, x % T, IR
o TEH %1 & T T |

2
A balloon, which always remains spherical, has a variable diameter 3 (3x + 1). Find

the rate of change of its volume with respect to x.

g -4
SECTION -C

9 EEAT 13 8 23 G Tk Yo % 4 376 & |

Question numbers 13 to 23 carry 4 marks each.

e forarmera 3 foenfefn i fafiaar qen sfsa aftsm @ & fow $a T 6,000 1 g
YRR ST AT B | AfG hid aftem S arel b € ST areft Ui o o9 3 # Farfiraar &
Tore & S aeft TSt Sies W % 11,000 9T BId &1 dl 38 IRIIT sl somTiore ™ Getenton
g frEfua hifs qen g oty & g Stk T qod o fofe & 9= areft ufsr 9
HINT | W T 3R ge ferRae fes Tt foramer™ s guehR ¢ =1fen |

A school wants to award its students for regularity and hardwork with a total cash
award of ¥ 6,000. If three times the award money for hardwork added to that given for
regularity amounts to I 11,000, represent the above situation algebraically and find the

award money for each value, using matrix method. Suggest two more values, which
the school must include for award.

I A | 3 SATGT qAT 2 HTed T h ¢ &, STaIfeh Il B H 2 AT G 3 Hleft e 3 | It A H
T AgSA1 1 7ig e = Ot B | S & 718 a9 319 9t B | | AgTAT Tk T, Rl
TS T T8 Tsh AT TT hl Tig UTS 718 | JTRIehdT JTd ShifoT b 9t A ¥ B T STl T8 Tig
ATA T hT o |

JAYET
Ife A 3R B Tadd gt 8, di firg FIfe 6 A 3t B # & =aw t & g1 Y wifepar
1-P(A)-P(BY® |
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Bag A contains 3 red and 2 black balls, while bag B contains 2 red and 3 black balls. A
ball drawn at random from bag A is transferred to bag B and then one ball is drawn at
random from bag B. If this ball was found to be a red ball, find the probability that the
ball drawn from bag A was red.

OR

If A and B are two independent events, then prove that the probability of occurrence of
at least one of A and B is given by 1 — P(A") - P(B").

FHT tan! G%;C)=%tanl X, (x>0)%aﬁﬁ$€ﬂ3ﬁﬁﬁq |

1

1—
Find the real solutions of the equation tan™! (1 n 3 =5 tan~! x, (x> 0).

fag A (1, 8, 4) & faigaTi B(0, —1, 3) T4T C(2, -3, —1) § Bt I JTeft 1@ R STl T A
% TTg % ST 3T i |

Find the co-ordinates of the foot of perpendicular drawn from a point A (1, 8, 4) to the
line joining the points B(0, —1, 3) and C(2, -3, —1).

Ffe 2, b a7 ¢ THE IRET aTel WER dead Hiew 8, 91 °9few 27 + b + 2¢ g e
2, b U1 ¢ % 1Y S 9Tl 10T [T I |

If d, b and < are mutually perpendicular vectors of equal magnitudes, find the angles

. xd . -
which the vector 2@ + b + 2¢ makes with the vectors @, b and €.

3 AU ! [T HIMY T o

o) =2x3 —3x2 - 36x+ 7

(a) PR IEAM 2 |

(b) R TEm 2 |

Find the intervals in which the function given by
fox) = 2x3 — 3x2 - 36x + 7 is

(a)  Strictly increasing

(b)  Strictly decreasing
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2+ x+1
amaﬁﬁm:j(xx x dx

+1)2 (x+2)

YT
amaﬁm:f(x_g 3 2x—x?dx
) ¥ +x+1
Find : (x+1)2(x+2)dx

OR

Find:j(x—3) 3-2x—x%dx

aﬁyZ(cosx)’“rsin‘l\/gc%,Fﬁ%xX?fﬁﬁﬁQ |
JAYAT

2
afe y = (secx)? 8, d1 qisT fob x2(x - 1) g—x%+ 223 - x) %xzz 2

d
If y = (cos x)* + sin"! 1/3x, ﬁndaxz.
OR
2 22 Y, o Ay
If y = (sec™'x)~, then show that x“(x* — 1) dx2+(2x _x)dx=2

=1 Wereh TTe TR 1 AT G A 114 I

z = 105x + 90y =T JTerehdd AH AT HIFTT ST :

x+y<50, 2x+y<80, x>20, x>0, y=0

Solve the following linear programming problem graphically :

Find the maximum value of z = 105x + 90y when
x+y<50, 2x+y<80, x>20, x>0, y>0

d
SRt IR 2xy +y? — 202 = 0; y = 2 A x = 1, % Frfiree et s <hifire |

d
Find the particular solution of the differential equation 2xy + y? — 2x2 Exx =0;y=2

when x = 1.

1 +sinx

T
mm@ﬁ\a‘q:j x dx
0

T

Evaluate : j
0

x dx
1+sinx
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T -3¢
SECTION - D

9 EEHT 24 Y 29 G Tk Y9 % 6 37 & |

Question numbers 24 to 29 carry 6 marks each.

THTeher faftr & 98 & U W@ B3 ABC, <1 8arhet TTd shifse formes wfist & e
A(1,-2), B3, 5)a@d1 C(5,2) & |

JAYAT
Frtattaa ffvea TaTere o1 I & Hidr & 9 8 9 J1d il

4
j(3x2+2x+1)dx
0

Using method of integration find the area of the triangle ABC, co-ordinates of whose
vertices are A(1, -2), B(3, 5) and C(5, 2).

OR
Evaluate the following definite integral as limit of sums :
4
j(3x2+2x+ 1) dx
0

TIIST foh AW a5k 53 §Fhel a1 U U STa 9Tt T diagi™ 3% 1 $1s, 39
R B H A2 T Ed 2 |

AT

dsh x =acos 0+ a0 sin 8,y=asin6—a@cos@%ﬁﬁﬁ’g6mmwwg‘ﬂw
T ST e g it g <hiTT <hl orsh o orelt foig 0 T Jfrets oot fog § S=R gl W 3 |
Show that the right circular cone of least curved surface and given volume has an
altitude equal to \/E times the radius of the base.

OR

Find the equation of tangent to the curve x=acos 0 +a0sinO,y=asin0—a0 cos 9
at any point 0 of the curve. Also show that at any point 0 of the curve the normal is at
a constant distance from origin.
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26. Torelt yea a1 ag=ag X o fotw weh fgamamd @feran = : P(X) x P(X) - P(X) W fa=m
HINT, STA * B=A N B, V A, B e P(X) g1 9ty &, &l P(X), ¥g==d X 1 °md
T (Power set) 3 | €ITST fob » shufafma qem gl & 31X 39 @ik &1 e
31EIT X & AT AlshAT * & foTu P(X) | haet X SehHuiiT 3999 7 |

YT

mmf(x)=3x4f4§mtr&mﬁﬁqa;w f:rR—{—g}—)rR% | TS Toh £ Teh Teheh! Ho

2 | 98 ft S HITe o6 £ T 3TT=sTes ®od 8 A1 T8 | 31 (WD—)[R—{—%}ﬁf
o1 gfqerd (£-1) I i |

Given a non-empty set X, consider the binary operation * : P(X) x P(X) —» P(X) given
by A*B=AnN B,V A, B e P(X), where P(X) is the power set of X. Show that * is
commutative and associative and X is the identity element for this operation and X is

the only invertible element in P(X) with respect to the operation *.
OR

4 4
Letf:R - { —g} — R be a function defined as f(x) = ﬁ Show that f is a one-one

function. Also check whether f is an onto function or not. Hence find f! in

(Range of f) >R — { —%}

abc
27. AGa+b+c#0TU | b ¢ a |=07%, q AR o ToredT o T & frg hife fp
cab
a=b=c.
abec

Ifat+b+c=0and | b ¢ a [=0, then using properties of determinants, prove that

cab
a=b=c.

28. @1 ¥ =21-7+2k+A@31 + 4] +2k) 7en fgait A1, -2, 2), B@, 2,3) @1 C(3,0,2) g
i Twae o Tiaesed fog P % Fewme 31 Hif |

Find the co-ordinates of the point of intersection P of the line

T=21- JA + 2k + X(3f + 4JA + 21A<) and the plane determined by points A(1, -2, 2),
B(4, 2, 3) and C(3, 0, 2).

29. @meﬁ%ﬁaﬁpm):%%amaﬁﬁqﬁmamw% | I8 UTET
TR heh! TRIT | Af¢ X = TS U 4’ <l &A1 &, T X 1 T 74 hIT |

1
A biased die is such that P(4) = 10 and other scores are equally likely. The die is tossed

twice. If X is the ‘number of fours obtained’, find the variance of X.
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