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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.

(1ii) 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.

dig — H
SECTION - A

I AT 1 § 4 b Tcieh T3 1 Ah HI 2 |
Question numbers 1 to 4 carry 1 mark each.

. afe@xb)?+(@-b)=225qu|a|=5%,d|b|wram fafaw |

If (2 x B>)2 + (2 - B>)2 =225 and | a | = 5, then write the value of‘ b |

5%
2. TTd <hIlWU : 3x_1dx

. \ V.25
Find : J‘Sx p dx

3. e H %o fi(x), x = 0 WHAD &, dl k o1 A T0TRIT

(. 3x
SIn —~-
fr)=43 —= , x#0
(x) o X , X F
\ k o A 0
It the following function 1(x) 1s continuous at x = 0, then write the value of k.
(. 3x
SIn —~-
fr)=4 —= , x#0
(x) o X , X7
\ k W s 0

4. Fi¢ A, HIfe 2 I Teh FhAUIT TSR g T det (A) =4 &, dl det(A™!) o1 IH TTRaT |
If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™).
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dig — ¢
SECTION - B

9 G&AT 5 Y 12 b Tcdeh Y % 2 37 @ |
Question numbers S to 12 carry 2 marks each.

d ]+
S, 3T FHIH 2+ y = —— %1 GAThEH 0 1 BT |
. . . . . . dy 1 +y
Find the integrating factor of the differential equation de T I= 5
6. AT T =i1+3]+k b=2i—j—k3RE=Al+7]+ 3k Tadei= &, & A 1 A
A 1T |
If the vectors a = T + 33'\ + 12,, b = 2? — 3\ —12 and C = k? + 73} + 3§ are coplanar, then
find the value of A.

7. U §dTs &N Afehad 250 AR sl IATAT U Tehdl & | T TUH 07 & fTehe ™
T 1,500 9T TE7 AU o Teehe T T 1,000 H1 ATH KA ST Hehdl & | TILATSH hH § A
25 €1 IIH At o ToTq SAR&A il & | AT JIUH vl i 37U A & A 3 TH AT
Tl Aol ok fdohe H ITAT hH bl FIAN <d 8 | I8 AT i b 17T Toh TILCATEH o 14
AR dHTeRIl o 11U fehds - fohad feehe = ST, IuTierd | 1Rgeh TUTHT GHEIT 941U |

An acroplane can carry a maximum of 250 passengers. A profit of X 1,500 1s made on
each executive class ticket and a profit of < 1,000 1s 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 Limear Programming Problem to determine how many tickets of each type
must be sold m order to maximize the profit for the airline.

8. THF HATeYE HHIRUT H H x TUT y o HH HTd shiT :
[x 5 [3 — 4 [ 7 6 )
2 + =
7T y—3) 1 2 ) 15 14
Find the values of x and y from the following matrix equation :

[x 5 [3 —4) [7 6
p fe —
7T y—3) 1 2 ) 15 14 )

9. i f(x) = sin 2x — cos 2x &, al f*@ JTd <hiT |

It f(x) = sin 2x — cos 2x, find '(%j
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10. 3Aachel THIHI xy%xz= (x + 2) (y + 2) T ST & ATd hITT |

d
Find the general solution of the differential equation xy ExX =x+2)(y+2).

cos x dx
11. JiTd HINTT :
\/8—sin2x

coS x dx
\/8 — sin” x

Find :

12. Ush Aagdid So 61 B r, 5 arfi /. ft e @ 9g Wi 8 3t ST h, 4 /i, s |
Y@ 8 | 99 r= 8§ YHI 9T h = 6 THI B, Tl 38k ATIAT o IHed <hl e FTd hifoTu |

The radius r of a right circular cylinder 1s increasing at the rate of 5 cm/min and 1ts
height h, 1s decreasing at the rate of 4 cm/min. When r = 8 cm and h = 6 cm, find the
rate of change of the volume of cylinder.

s — 4
SECTION - C

9 F&AT 13 H 23 b TAh I h 4 3 ¢ |
Question numbers 13 to 23 carry 4 marks each.

13. Weh ToraITerd YA el =pl THAHAar 2T shidH iEM i o T et T 6,000 <hT b

JUEhT &A1 Tadl & | AlG shicd THH & dTet ohl Gf ST dTeft T b oA 4 | A Hddr =
foTu €1 ST STt TRT SS9 2 11,000 T Bid &1 df 39 GIEATd ohl SisiTiord ™ THenon
S &Y =HITT qUl 3TeYg oY | 8l hish Tdeh Hod o 1T ol S dredt TR A1

HITT | TH Gl 3T Gt ToTRIT fSeh ToTT foraimer™ =hl TR ¢ dTi&T |

A school wants to award 1ts students for regularity and hardwork with a total cash
award of X 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, 39 3TAUAA! bl 1A hITo1C HH Betd
f(x) =2x> — 3x* —36x+ 7
(a) R a9 2 |
(b) TR TEIH 7 |
Find the intervals in which the function given by
f(x) = 2x> — 3x* —36x+ 7 is

(a) Strictly increasing
(b) Strictly decreasing
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15.

16.

17.

18.

65/2

S]]
ama%‘lﬁq:f(xa\/?,zxﬁdx
| 2+x+1
Flnd ()C+ 1)2 (x-l-2) dx
OR

Find:j(x3)\/32xx2dx

Ife 2. b adT ¢ THH YRHTII ITet e doad 9iey 8, a1 °iest 27 + b + 2¢ g atesn
2. b a1 C o T1Y S 9ol IVl 1A SHITSTT |

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

: —> : e
which the vector 2d + b + 2¢ makes with the vectors @, b and €.

1 INgeh T THET 1 TT% G B 19 ShiTT :

= HH T shIT : z = 3x + 9y
Sdieh : x + 3y <60

x+y=10
X=¥
xz0,5=0
Solve the following linear programming problem graphically :
Minimize ./ zs¥3x"+:9y
When XXt 3y <60
Xgee 10
X<y
x20,y=20

I A H 3 TSl qAT 2 STt TT I T¢ &, eIt Ief B H 2 16T 94T 3 hiefl e & | Iof A H
g I 1 TG HehTel R &l B H ST al T3 a1 39 Al B H H A1gesdT Ueh 1[G {Hehlail

TS AU I8 Ueh ool WI oh T 918 718 | STRrehal FTd shifoe T 9ai A & B § Sreft T8 Tig
AT T ohl o |

37ET
qig A 3R B T&da °eATE g, dl Tig hIfT fob A 31K B H | =AdH Teh oh Bl <hl TTRIehdT
| -P(A")-P(B"Z I
< [P.T.O.
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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 1s transferred to bag B and then one ball 1s 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 1s given by 1 — P(A') - P(B").

1 — |
19. THH tan ™! (1 “3 =7 tan”! x, (x > 0) o ATl &1 1A ehilY |

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

d
20. zﬁlq’)/: (cos x)* + sin™! \/5(%, Fﬁa}%?ﬂﬁﬁﬁlﬁ |
YT

If¢ y = (sec lx)? &, a1 gITST fob x2(x2 — 1) 3—3 +(2x3 - x) %xz —2

d
If y = (cos x)* + sin”! \/?Tx, find A5

OR

2
ay (2x3—x)%xz=2

If y = (sec7'x)?, then show that x*(x*>— 1) 12 -+

U
X tan x
21. ¥ JTd ShiTIW. fsecx yw—
0

1°

x-tan x
Evaluate : f
sec x ~tan x
0
X X
22. IEHA THIHWO vy - e¥ - dx = (x e¥ + y2)dy, (y # 0) ol A i |

X X

Solve the differential equation y - ey - dx = (x ey + y2)dy, (y # 0).

3. fiig (2,3, -8) BE 5 = ¥ = E et g e 35 g 36 Fdeien s iR

Find the co-ordinates of the foot of perpendicular drawn from the point (2, 3, —8) to

. 4—x vy 1-7
the line > 6 3
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Qug-2
SECTION - D

9 TEIAT 24 9 29 b Th I 6 b ¢ |
Question numbers 24 to 29 carry 6 marks each.

24. HHThCH A o JIM H T UH S ABC, o1 &A% A hital Tofeeh N1 o HeRIeh
A(1,-2), B(3,5) a1 C(5,2) 2 |
S]]
ffeTRaa Miead THTehe ol AN hl HHT o Y H JH T hiloU :
4

f(3x2+2x+1)dx

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(35, 2).

OR
Evaluate the following definite integral as limit of sums :

f(3x2+2x+1)dx

a b c
25, Aa+b+c+0Td | b coa =02, & griER F o % vE & fiag Hif fF
c a b
a=Db=-c.
a b ¢

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

c a b
a=b=c.

26. TRl Yo e Ig=ad X o To1T Tk fga3maml disham # : P(X) x P(X) - P(X) W =R
HINT, STA*B=ANB, VA, B e P(X) gl uiymyg &, S&l P(X), 99=ad X &1 °1d
ag=ad (Power set) & | GRMBT Tob * THACHHT qUT ATETd & R 3T HhAT 1 dcddh
JETd X g YT AlshAT * o feTd P(X) T shadl X S[ehAviY 37699 ¢ |

1Yl

4 (4
AT f(x) = 3xi4§m1ﬁmﬁéﬁww=rf R—1-3] >R%E |‘q’3ﬁ3@%f@§%tﬁﬁ

2 | I8 | S T Toh f Teh ATTSIGh Held & A1 T8l | 37d: (TR ) > R — % qf
&1 Iidard (£1) 1 i |
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Given a non-empty set X, consider the binary operation * : P(X) x P(X) — P(X) given
byA*B=AnNB,V A, Be P(X), where P(X) 1s the power set of X. Show that * 1s
commutative and associative and X 1s the identity element for this operation and X 1s

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

OR
4 | 4x .
Letf:R—9— 3 >R be a function defined as f(x) = 3 + 4 Show that f 1s a one-one
function. Also check whether f is an onto function or not. Hence find f! in
oy
(Range of f) >R —- =3

27. TS foh =ATH I3k IS8 &A% qUT TU T HRH el Toh A U hl HdTg, T8
R 1 B A2 T Bt 2 |

SR

dshx=acosO+absm0O,y=asm0O—a0 cos 9%%@%@9@@@%%
ST <hITTT T 38 i T¥4g ShITSTC <hl 15k o et Toig 0 T 3AfveTe It fog | 3R gl i ? |

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 0 +absinb,y=asm0—-a0 cosH

at any point 0 of the curve. Also show that at any point O of the curve the normal is at
a constant distance from origin.

28. 30 Scdl o b ol H, [98H 6 dcd WS &, 3 dod Th-Ush hich, JTgoodl, TdEATIHT Higd
fIehTet T | @UE Sodl shl TEAT T UTRIhd] S FTd shilolU | 37d: 39 & hl HIT T

THLT STd shiloly |

From a lot of 30 bulbs, which includes 6 detectives, 3 bulbs are drawn one by one at

random, with replacement. Find the probability distribution of number of defective
bulbs. Hence find the mean and variance of the distribution.

29, T =31+5] -2k +A31 + +3k) & feeati AL, 1, 0), B(1, 2, 1) 3R C(-2, 2, 1)
g T Ewaer shi gl ;Td <hITT |

Find the distance between the line T = 31 + 5] — 2k + A(31 + ] + 3k) and the plane
determined by the points A(1, 1, 0), B(1, 2, 1) and C(-2, 2, —1).
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