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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.
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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.
Qg — A
SECTION - A

o TR 1 Y 4 7 T I 1 Sk HI12 |
Question numbers 1 to 4 carry 1 mark each.

1. afe = %o f(x), x = 0 W Had &, d k 1 A fIRgU :

. 3x
sin -
fx) = , x#0
k ,x=0
If the following function f(x) is continuous at x = 0, then write the value of k.
. 3x
sin &~
fx) = , x#0
k ,x=0

2. A A, I 2 1 T FERAI STTSE & 9T det (A) = 4 &, a1 det(A~!) 31 7 foAfam |

If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™1).

3. AR(@ xb) +(@- b)Y =225au|7|=5%,d|b | AM frfaw |

If (2 x g)z +(a - g)z =225 and | q | =5, then write the value of | b |

3
4, mﬁﬁm:fhfldx

. 3x
Flnd.f3x_1dx
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SECTION - B

T TEAT 5 12 T TAh T o 2 3 & |
Question numbers 5 to 12 carry 2 marks each.

1 3TTeg TR § § x AT y % W 1T ShIT :

2(); yi3j+(? _24j:(175 164)

Find the values of x and y from the following matrix equation :
(x 5 j ( 3 - 4) ( 7 6 j
2 + =
7y-3 1 2 15 14
I f(x) = sin 2x — cos 2x &, Al f’@ T HIRAT |

If f(x) = sin 2x — cos 2x, find f@

T U1 Tk Gy = x> + 2 % IFFTA T L @M & | Toh W 34 feigati 1 71 HIvg {9 w
x-F&srien 1 g # y-Frdsrieh 2 THT disrdl & seet W17 |
A particle moves along the curve 6y = x> + 2. Find the points on the curve at which
y-coordinate is changing 2 times as fast as x-coordinate.

X
FAaHNT: | — dx
J\/32—x2
Find : —x dx
\/32—x2

d
FFeTehel THIHTT log (axz):3x+4ywwqaagaaﬁaﬁﬁm |

d
Find the general solution of the differential equation log ((_lxz) =3x +4y.

d 1+
SRt T (2 +y =~ %1 G 0T 1 I |

d 1+
Find the integrating factor of the differential equation ExX +y= _xX
AT T =1+3]+k B =2i—] k3T =ni +7] + 3k Teacia &, & A &1 °H
W%”éQl
S AN N A A A A A A
If the vectors @ =1 +3j +k, b =2i—j—kand ¢ =Ai +7j + 3k are coplanar, then

find the value of A.
3 [P.T.O.
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12. Tk gaTS &S MUehdd 250 I1EAT bl AT U Fehdl & | T TUH A0t o fehe W
% 1,500 AT TET A0ft & Teehe W T 1,000 T 1 HHRT ST Tehd & | TIATSH $HH H &Y
25 ©ie yom 2uft % foru smfera st & | qenfa gom st i e 0 | %1 3 T AN
&Y oft o feehe T I T 1 STd1 24 € | I8 Fd L o foe foh TERars & Av &
AfrehaHteRtor o fTT fepar —fera feshe st ST, STiera & ges T T9e s |

An aeroplane can carry a maximum of 250 passengers. A profit of ¥ 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.

g - 4|
SECTION -C

T AT 13 H 23 T TAH T h 4 3 ¢ |
Question numbers 13 to 23 carry 4 marks each.

13. U foemer smm foenfern w1 frafiaar aun wfea aftm 0 % ot $a 26,000 1 e
TUEHT ST =TT @ | af¢ i afterm e amet &bt § ST areft Tfd 3 o7 7 & Frafiaar &
fore < STt STt Tt Sired W R 11,000 T B & A 36 T oh shistfurd e defieRton
g frEfua i aur seg fofy @ & ek T ged & foe & = et afy s
Fifor | W < 3R gowr ferftan fmehs for ferammers 1 g & =fa |

A school wants to award its students for regularity and hardwork with a total cash
award of T 6,000. If three times the award money for hardwork added to that given for
regularity amounts to ¥ 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.

1-x) 1
14.  GHHT tan! (ﬁjzztan—l x, (X > 0) o SR=Afeeh B JTA <hITTT |

1-— 1
Find the real solutions of the equation tan! (ﬁ) =5 tan! x, (x > 0).

15. aﬁy=(cosx)x+sin’1\/§c%,?ﬁ%xzﬂﬁw |
3

2
e y = (seex)? @, 1 qiET 6 222 - l)j_x%+ (2x3—x)%xX:2

d
If y =(cos x)* + sin”! \/gc, find ExX
OR

d? d
If y = (sec 'x)%, then show that x2(x> — 1) d_x% +(2x3 —x) axX =2
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16. 3 AT ! T4 hifore 0 B
fx) =2x3 - 3x2 - 36x + 7
(a) TR 9emm™ B |
(b) TR TTEHH 2 |
Find the intervals in which the function given by
fox) = 2x3 — 3x% - 36x + 7 is
(a)  Strictly increasing
(b)  Strictly decreasing

17. | 19 IS : f X sinx dx

1 +cos?x

T
xsin x
Evalvate : | ——— > dx
1 +cos? x
0

X+x+1
eI
amrﬁﬁq:f(x—a 3—2x—x%dx
) x2+x+1
Find : ot 1)2(x+2)dx
OR

Find:f(xf3)\/372xfx2dx

d
19, STerdhet HHIHT 20y - =32 + y2 1 AT gl A I |

d
Find the general solution of the differential equation 2xy (_ch

=x2+ y2.

20. AR Z, b 9UT ¢ THH TRHTI aTel TWER wead |y §, a1 9w 27 + b + 2¢ g |fe
2, b aUT ¢ % HIY I STt HI0 A BT |
If a, b and T are mutually perpendicular vectors of equal magnitudes, find the angles

which the vector 27 + b + 2 makes with the vectors 2, b and €.
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21. Tag A (1, 8, 4) & T6gati B(0, ~1, 3) AT C(2, -3, —1) ¥ Bl I aTei! 1@ W ST ¢ A
% UTe % &I 31T 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).

22, T3 Yk SoTH G 1 AT G gl T HIT -
Eﬁﬁqﬂﬂﬁﬁaﬁﬁﬁzz=3x+9y
SfEfeh : x + 3y <60
x+y>10
x<y
x>20,y>0
Solve the following linear programming problem graphically :
Minimize: z=3x+09y
When : x+3y<60
x+y>10
X<y
x>20,y=20

23, dAAHIATAAATI 2 HIATTHI Tc &, b IABH 2 AT AAT 3 Al e g | IA A H
T Aq1g=A 1 7ie fehrat o Ot B 1 S < T8 a1 379 9t B H | Agosd1 Teh g fHehref!
T qUT I8 Th A U1 bl T IS TS | Ifrehem wid BT R It A B # Tl T e
T U1 3hT ot |

YAl

Ifg A 3T B Tda " 8, df frg HifSe o6 A 37K B # & =7aw wsh & &4 1 Tfehar
1-P(A)-PB) 2|

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").
65/1 6
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SECTION - D

T AT 24 | 29 T TAh T o 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

abc
24, A a+b+c£0TU | b ¢ a [=087, d ARG & oredt %y ¥ firg hifse fp
b
a=b=c. ° e
abc

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

cab
a=b=c.

25. Terelt e stfte ag=a X % forw ue fgameamd @fskan + : P(X) x P(X) - P(X) W fa=m
HIfT, ST A * B=A N B, V A, B € P(X) gRI URHIiYa 7, &l P(X), ¥g==d X 1 91d
Tg=ad (Power set) § | ESW foh + spwfafie qum wrg=d @ i 3@ @fmn =1 acane
JTEIT X & AT GishAT * o 7T P(X) T shael X Fchuviia 31a9d & |

A

nmf(x)=3x4f4§mqﬁmﬁaww f:rR—{—%}—)rR% | EIT3T foh ek Tahehl et

2 | 98 oft Sitg Hifsre 6 £ v 31=si1es B 2 a1 T& | 3 (qﬁ'&l'{f)—HR—{—g}ﬁf
1 et (£1) T i |

Given a non-empty set X, consider the binary operation * : P(X) x P(X) — P(X) given
by A*B=AnNB, VA, 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) = 3x—i4 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— { g}

26. THET foh 2Ty Tk T53 &l qUT T T A Tt Teh AT W hl SIS, 36
U B H A2 T a2 |
YT
Wx=acos6+a9sine,y=asin9—a90059%%@ﬁ§9ﬂ@ﬁ@ﬂﬂﬁw
I T e 7 ¥t g ST =61 6 35 et i 0 o et e foig B rR i R |
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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 +a0sinf,y=asin®—a0cos0
at any point 6 of the curve. Also show that at any point 6 of the curve the normal is at
a constant distance from origin.

27. %@xgs =y;4:218ﬁ%@3ﬁ AQ, -2, 1), B4, 1, 3) 31 C(-2, -2, 5) gr feffa

THAA 1 gl [1d HIT |

-5 -4 -8
Find the distance between the line 3 = L 3 - z 1 and the plane determined by
the points A(2, -2, 1), B(4, 1, 3) and C(-2, -2, 5).

28. U foeh! THTEY Hqfetd T8 & e fad Tere 8 ht TWTaHT U2 Yehe B <ht HUTSHT
IR T 7 | I Ig e FF IR 3BT 1A @ a1 Ui Shi T T Wkl S A
HITTT | 37d: 39 S 1 184 AT TELT ST hIfoT |

A coin is biased so that the head is 4 times as likely to occur as tail. If the coin is
tossed thrice, find the probability distribution of number of tails. Hence find the mean
and variance of the distribution.

29. wuTehe fafer 3 T | U T BYS ABC, 1 &F%e I hifore forees Sfiet o facems
A(1,-2), B(3,5)a°1 C(5,2) & |
YAl
frefafaa ffeaa aumener 1 i <6l €T o €9 5 91 3774 hife -
4
f(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
f(3x2+2x+ 1) dx
0
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