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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 :

65/3

(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 —-3A
SECTION - A

T AT 1 H 4 T Th T 1 STH HT1 1 |
Question numbers 1 to 4 carry 1 mark each.

3x
Waﬁli\aQtf:;x_ldx

Find:f SN

3x—1
afe (@ x b)Y’ + (3 - b)Y =225 | 2| =52, 7| b | 1 == ffae |
If(?x_b>)2+(_a)-—b>)2=225 and|5)|=5, then write the value of|_b)|.

Ife A, HIfE 2 1 Teh FhAvE TR & TT det (A) =4 7, A 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™).

Ffg F ®e f(x), x = 0 W Had 7, a1 k 1 7 fefae -

r ) 3_X
sin.
f(x) =Y , x#0
S k , X = 0
If the following function f(x) is continuous at x = 0, then write the value of k.
e ) 3_)6
) . sin
x)= . X 0
\ k , X = 0
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g -9
SECTION - B

Y TREAT 5 ¥ 12 T T YT o 2 3 7 |
Question numbers 5 to 12 carry 2 marks each.

Teh BATS BN ARIhad 250 IR bl JATHAT U Hehdl 2 | Tcdeh TUH Suf) o feshe W
% 1,500 AT TEJ 2A0ft o feehe T T 1,000 T AT HHTAT ST Tehdl & | TIAEH HH H Y
25 ©e yom #uft % foru smfera st & | qenfy gom st i e 0 | %1 3 T AN
Tt 2oft < feshe @ AT T I FIAT <d & | I8 [T B b ToTC o TIEATSH 6 @19
FAftreraiehtor & fTT ferd—fena feshe s S, Sutier & Wass Tum Fwen «41d |

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.

d 1+
SRt FHIT 2+ y =~ %1 FTeheR 0T 1 HI |

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

X
HINT : | —— dx
i j\/32x2
X
Find: | 77— dx
. J\/32—x2
A f(x) = sin 2x — cos Zx%,?ﬁf'(%jfﬂﬁﬁﬁml
If f(xx) = sin 2x — cos 2x, find f'(%).
11 3TTeE TRt H F x AT y o W AT I -
Ex 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 S j (3—4] (7 6)
2 + =
7y-3 1 2 15 14
Ffeafem -] +k, 31+ +2k 31+ - 3k TEaeiT €, @ A % M @ AR |

If the vectors T — ]A + 1/2, 37+ j +2kand § +2 j “3kare coplanar, then find the value of A.

3 [P.T.O.
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11. aawwﬂww—z Zwﬁﬁwsamaﬁﬁq feam 2 76 y(0) =3.

1+x
dy 1+y?
Find the particular solution of the differential equation Hxx = l_+)%; given that

y(0)=+/3.

12. @W,aﬁﬁaiﬁwmé,wwﬁaﬁsﬁam%(3x+ 1), x % T, AT
& e shl e T ShifsT |

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

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

g - 4|
SECTION -C

9 AT 13 T 23 T TAh T 4 31F § |

Question numbers 13 to 23 carry 4 marks each.

13. U foemers 3mm foenfern w1 frafiaar aun e aftem o0 % ot $a T 6,000 1 e
TEHR ST TTEAT 8 | IS B TRer ohid aret o1 €t I Jteft T o6 o 4§ f=rfirdar &
fora &t STt areft Tt SreA W 11,000 ST B &1 o 39 qifed bt siemiordt wetenton
g1 frEfua i aur segg fafy @ & s T qod & foe & = aret afy s
HIT | v g1 37 gt forfan fmeh fore ferermer™ o6t g ¢ =few |
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.

14, SAATIAAAAI 2 HA W hH T 8, Fafh IABH 2 AA aAM 3 Heil e 2 | IA A |
¥ F1g=s 1 g Fehe s Ot B # 31 @ 71 a1 379 O B H § AgTeA1 U ¢ FHehre
TS AT AL Ueh e T <hl e TS TS | WTirehell 371d <HIfST 56 It A & B & 2reft 71 e
T WIahi ot |

XL

Ife A 31 B Taa g 7, a1 g hifse i A 31t B # & =dad T & g 61 Iifeha
1-P(A)-P(B)® |
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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").

15. GHieRtor tan! G—;i):%tan—l x, (x > 0) % T & A hISTT |

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

16. f5ig A (1, 8, 4) & fgaii B(0, -1, 3) A1 C(2, -3, —1) ¥ TRt I aTet [T T STl ¢ o
% UTe o fA&Ties 71a HifT |

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).

17. afe 2, b auT ¢ HEH ITHTOT aTel TER dead |ies 8, a1 9few 27 + b + 2¢ gy afe
2, b AT C % T & 9Tl I 1 AT |

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

. > \
which the vector 2 + b + 2T makes with the vectors @, b and <.

18. 3 A 1 F1A shirog B Hed
flor) = 2x3 = 3x2 —36x + 7
(a) R aefum 2 |
(b) TR T 2 |
Find the intervals in which the function given by
foc) = 2x3 — 3x% - 36x + 7 is
(a) Strictly increasing
(b) Strictly decreasing
65/3 5 [P.T.O.
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X2+x+1
19. 3Ta HIfre J(x—xdx

+1)2 (x+2)
FYET
WW:J(X—3)\/3—2x—x2dx
. X+x+1
Find : —(x+ )2 (x+2)dx
OR

Find:f(x—3)\/3—2x—x2dx

20. qﬁy=(cosx)x+sin‘l\/§%,?ﬁ%xzaﬁaﬁﬁﬁ |
JAYdT

Ife y = (seclx)? B, a1 gu1isT fob x2(x2 — 1) %Jr (2x3 —x) %XX=

d
If y = (cos x)* + sin”! \Ec, find axz
OR

d? d
If y = (sec”'x)?, then show that x*(x> — 1) d_x% +(2x3 —x) ExX =&

21. = g Mo ga= 1 9% g g T hifT
z = 105x + 90y =T Tferehan A FTd hHifoTT SFafeh :

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=20, y>0

d
22. WwwznyryZ—zxZExX:o;y:zaﬁx: 1, o1 fafirse gat sma hifv |

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

when x = 1.

23. M 3@ hiT : f

1 +sinx

T

Evaluate : j
0

65/3 6
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€ ig — ¢
SECTION -D

T TEAT 24 T 29 b Tk Y o 6 376 3 |

Question numbers 24 to 29 carry 6 marks each.

24, TEThe faftr o T ¥ we @ Biys ABC, 1 &% ATd hifee freeh sfiwt & frgeres
A(1,-2), B3, 5) a1 C(5,2) B |

AYET
fraferfaa fafvaa aumerer &1 2w 6 dimn % €9 5 79 371d i

4
f(3x2+2x+l)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

25. TUET 3 =Ty T3k T53 &l a7 e T ST 9Tt Tsh Aeeeid Wigp <hl SIS, 36
FUR hY e i A2 T a2

R

T x=acosO+aOsinB, y=asin® a0 cos Ok FRHl fog 0 T Tl @1 1 FEfiehT
T <hifore e 7 ¥t firg <hifore i ok & Tohe foig 0 W aifieie go foig & SR gfi e |

Show that the right circular cone of least curved surface and given volume has an
altitude equal to \/5 times the radius of the base.

OR

Find the equation of tangent to the curve x =acos O +a0sinf,y=asin®—a0 cos0
at any point 0 of the curve. Also show that at any point 6 of the curve the normal is at
a constant distance from origin.
65/3 7 [P.T.O.
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26. Tereht v stfed ag=a X @ forw us fgameamd @fskan + : P(X) x P(X) - P(X) W fa=m
HIT, STA * B=A N B,V A, B e P(X) gRI aRTiya 8, &l P(X), 99=ad X &l 91d
IO (Power set) ® | guIigT o * shufafa qen dre=d 8 31K 39 @ik o1 dcaweh
3raTE X B U1 Gk * 3 fo1u P(X) T Shaet X SFoshuaviig STa=a 2 |

JAgar

nmf(x)=3x4jf4§r€rqﬁﬂﬁaqsﬁw f:[R—{—%}—)IR% | GITST foh £ Uk Wehehl et

2 | g ot Site HIfT 6 £ Tk TsTes B & a1 & | 3: (WD—)R—{—%}ﬁf
1 gfaetm (£-1) 7 i |

Given a non-empty set X, consider the binary operation * : P(X) x P(X) — P(X) given
by A*B=ANB,V A, B € 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) = 3ix jf e 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}

abec
27. ACa+b+c#0TA | b ¢ a [=0 7, d ARG & orEE o FA0 G firg hifde fp
cab
a=b=c.
abec

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

cab
a=b=c.

28. @i ¥ =21-]+2k+@31+ 4] + 2k e feigatt A(1, -2, 2), B4, 2, 3) 41 C(3, 0,2) G
frerife e o wfireded feig P % fcwns sma Hifve |

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

T=21- _/]\ + 2k + Mﬁ + 4]A + 21/;) and the plane determined by points A(1, -2, 2),
B(4,2,3)and C(3, 0, 2).

. . . 1 . .
29. U UTH] HUHAY Hgford A& & fore P(4)=E%WWWW% | Tg UTET
ST Thehl TRIT | Afg X = W7o BT “4° <hl T&AT &, Al X T TE 1 HIRTT |
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.

65/3 8



