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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 :

65/2

(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.

gug — A
SECTION - A

O TEAT 1 4 T TAh T 1 SFh A2 |
Question numbers 1 to 4 carry 1 mark each.

1 2 2
IeA=| 2 1 x |UHAHE RN AA’= 91 Tl T T &, dl x T BT |
-2 2 -1
1 2 2
IfA=| 2 1 x |isamatric satisfying AA’'= 91, find x.

-2 2 -1

=g QF St wvft e i TEnsti %1 a7, ° GiRan «, et a, b € Q, % foiw
=%WW%,WWMWWI

Find the identity element in the set Q" of all positive rational numbers for the

operation * defined by a * b = % foralla,b € Q,.

tan~! ﬁ —sec! (=2) =1 °14 ATd Tﬁﬁl’Q |
Find the value of tan”! +/3 —sec™! (-2).

ASEANA

[, k, j] 3T 9T HTQ <hITTT |

VASEPANEAN
Find the value of [1, k, j].
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10.
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g - ¢
SECTION - B

T HEAT 5 F 12 T TAH YT h 2 3h 8 |
Question numbers 5 to 12 carry 2 marks each.

Tereht IcdTe Y x-3HTAT o forsh T UTed PoT 3T T W R(x) = 3x2 + 36x + 5 ¥ S &1 I
x =5 g, dl HTd 3T q Shifere, el dHia 31 & 7T feneft aqor foshar <6t 718 st
% HYUT 37 o IR HI T HR |

The total revenue received from the sale of x units of a product is given by
R(x) = 3x% + 36x + 5 in rupees. Find the marginal revenue when x = 5, where by
marginal revenue we mean the rate of change of total revenue with respect to the
number of items sold at an instant.

tan~! [COS X~ Sh xj T x % T TR HINTT |

cos x + sin x

cos x — sin x

Differentiate tan™! ( j with respect to x.

Ccos x + sin x

aﬁA=E _32}im%1%5A1=kA%,?ﬁk$mﬂaﬁEﬁﬁQ|

2 3
IfA= L } be such that A~! = kA, then find the value of k.

forg FITC 6 3 cos T x =cos™! (4x® —3x),x € [%, l} .

Prove that 3 cos ! x =cos™! (4x3 —3x), x € [%, l} .

Ife 2P(A) =P(B) = % AT P(A/B) = % 2, @ P(A U B) %1 4 T1d IS |

Evaluate P(A U B), if 2P(A) = P(B) = % and P(A/B) = %

AR Z+D+C =07 |2 |=5,]D =67 |C[=9%, @ 7 b % &= B B
A I |

If€1>vLB)wLE’=6>and|E>|=5,|_b>|=6and|?|=9,thenﬁndtheanglebetweenﬁ>

and l_)>
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11.

12.

13.

14.
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ATt GHIHLT cos [%j =a, (a € R) I & HINTT |

Solve the differential equation cos (%j =a, (a € R).

T AR :j3—5;1nx &

cos” x
) 3—5si
Find : Iﬂ dx.
cos? x
wig — 49

SECTION -C

9 EEAT 13 9 23 G Tk Y9 % 4 376 & |

Question numbers 13 to 23 carry 4 marks each.

AT THERT (x2 — y2) dx + 2xydy = 0 T & I |
AYgal
ma%aaﬁ$wu1+f5%§+zw= ! =1 fafdmse et 3ma hifte, fem g @ v =128

1+ x2
AWy=0%1
Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

Find the particular solution of the differential equation (1 + x?) % + 2xy = 5>
1+x

given that y =0 when x = 1.

T 2+ y2 = 4T (x — 2)% + y? = 4 Vo =qufe § feret foig T form o1 W apred &
Ay

T8 A T hIFT o1 we T f(x) = —2x3 — 9x2 — 12x + 1

() TR st 2 | (i) PR s 2 |

Find the angle of intersection of the curves x*> + y> = 4 and (x — 2)? + y*> = 4, at the
point in the first quadrant.

OR
Find the intervals in which the function f(x) = —2x3 — 9x* — 12x + 1 is
(1) Strictly increasing (ii) Strictly decreasing

4
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15.  x %1 5 F1d hITC foh =1 foig A4, 4, 4), B(S, x, 8), C(5, 4, 1) 71 D(7, 7, 2) G9d™
g |

Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are

coplanar.
16.  TRUTeRT = TUTerdT <1 Y= L, firg Hifee
Sa —2a+b -2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)

—-2c+a —-2c+b 5¢c

Using properties of determinants, prove that
Sa —2a+b —-2a+c

—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —2c+b Sc

17. Ymei 2L Y T2 2 qop X2 VA 270 i e ft i BRI |
2 3 4 3 4 5
Find the shortest distance between the lines x—lzy;2:z;3 and

x—-2 y—-4 z-5
3 4 5

18. ¥ siny=xcos(a+y)?, ?—ﬁam‘fgqﬁ dy _COS (a+Y)
cos a
Zr&"ﬂa?li@%a=cosa%,33x=0%l

Q_ cos? (a+y)
cosa

If sin y = x cos (a + y), then show that

Also, show that % = cos a, when x = 0.

19. A x=asec3aAMy=atan’ 08, AO= = 3 d €Y i |

dx2
XIPEI
gfe y = elan' ¥ 7, ?ﬁﬁgaﬁﬁqﬁ(uxz)—ﬂz —1)——0
3 3 d’y T
Ifx=asec’ 6 and y =atan G,ﬁnd—zat9=§.
OR
2
Ify= etan™" x. prove that (1 + x?) 4y +2x-1) Yy _ 0.
2
dx dx
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20.

21.

22.

23.
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fopell ST % S S e 5 ATHR hl 0 fagahl 7 | Ragehl &1 @i oA 10 et
® | quican geft Ragshl @ stfreran Tepre 1M & forg Rageht 6t fommd sma hifve | 9
Taeferat g W Ha fostelt 6t s=rd Bidt 8 T ITATeRoT i Tgel ST &aT § 7

A window is in the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window is 10 metres. Find the dimensions of the window to

admit maximum light through the whole opening. How having large windows help us

in saving electricity and conserving environment ?

2 T T i o freereh Heet # T u <t wfoenyt 8§ § | TEet qum gE g W Sfiad s
TIRIERATE ST 0.6 T 0.4 2 | 38 Nfaiea Afg Ten ot Siiadl & dl Toh =Y 3cI1G
3R B <l TRkt 0.7 8 3R afe gorr g Sfiaar 2 @ 59 s1a it wa edr 0.3 2 |
TR ST ShITSTT, fob AT 3cuTq gaL Gt R TR feka Tram &t |

Two groups are competing for the positions of the Board of Directors of a corporation.
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively.
Further, if the first group wins, the probability of introducing a new product is 0.7 and
the corresponding probability is 0.3 if the second group wins. Find the probability that

the new product introduced was by the second group.

20 Sedi % U o H, a5 9o @O 7, 3 Sodi 1 Th T AT Th-Th hich
SIfcRTHT fed FRBTEN T | @S Foa hl HEAT T TR T [T HIWTC | 3 39
e i A +ft Fa H |

From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at

random, one by one with replacement. Find the probability distribution of the number
of defective bulbs. Also, find the mean of the distribution.

WWI 42 dx
(x=2)(x~+4)

4
Find : dx
" I(x—2)(x2+4)
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Tug — ¢
SECTION — D

T T 24 § 29 T T I h 6 37 @ |
Question numbers 24 to 29 carry 6 marks each.

24. U HUHT < TR T TG A TUT B BT Fmior weeht 7, e w9 qun =i 1 s g
8 | A TR <hl %] <l Th $oh1s § 3 TTH Fiql qT 1 T | I TN BIaT & Saih a%g B
Sl Teh TS b ToTT 1 TTH AT GAT 2 TTH | 31 TN BT & | Bt 3A1ereh & 371 9 U™
TS qAT 8 T FHT FANT L Aehelt & | Al A TR Sl I&g H1 Th IHTE W T 40 T AT
ToreTan & e o B <1 U 318 W T 50 1 oy Tirern &, o a HITT fok Shueft A den B
TR 6T TEGU a1 -Tohat =TT fob hut o1 3Tfreham o1 &1 | ST I3 i U Raeh
TIITHA T SR U G &6 <hiToTT T STferehad oy ot 1d shiforg |

A company produces two types of goods, A and B, that require gold and silver. Each
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If
each unit of type A brings a profit of ¥ 40 and that of type B ¥ 50, find the number of
units of each type that the company should produce to maximize the profit. Formulate
and solve graphically the LPP and find the maximum profit.

25. TR o SN T3 85 1 &thel A ShITT : {(x,y): 0<2y<x% 0<y<x,0<x<3}

Using integration, find the area of the region : {(x,y) : 0 <2y <x?, 0<y<x,0<x<3}

26. 38 W@ H iGN THEHW Fq Hie o1 fog (1, 2, 3) § SR I 7 qYT quEdel
TG +20) =5 - Bi+]+k) =67 T F GHT T | 37 THR AT 1@ B
A T (21 + ] + k) = 4 A WRreder fig s Hifa |
Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (? — 3\ + 21A<) —Sand T - (3? + 3\ + 1A<) = 6. Also find the point of intersection of

the line thus obtained with the plane T (2? + _/]\ + 1A<) =4,

50 4 1 3 3
27. femgfea=|2 3 2|,B'=|1 4 3| & I (AB)! Fd hifC |
1 2 1 1 3 4
FroE
1 2 -2
TR fed FIAOUN GRISTRE A= | -1 3 0 | 1 ShH 1 i |
0 -2 1
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28.

29.
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5 0 4 1 3 3
GivenA=|2 3 2|,B'= |1 4 3|, compute (AB) ..
1 21 1 3 4
OR
1 2 -2
Find the inverse of the matrix A = |-1 3 0 | by using elementary row
0 -2 1

transformations.

T
2 .
X sin x cos x
qqﬂlﬁ%li\GQ:j—, 7 — dx
. sin“x +cos’x

YT

3
T < HHT % w9 | J' (3x2 + 2x + 1) dx ST A 1A HIfAT |
1

X sin x cos x

dx.

sin“x 4+ cos"x

OR

S 8

3
Evaluate I (3x2 + 2x + 1) dx as the limit of a sum.
1

gurTgU fop @it quiieni < T0= Z HUH GEU R, S (x, y) e R & (x —y), 3 T WA &,
ZI AR &, Toh ol e 2 |

YT
FIE[E?IAZ{O,1,2,3,4,S}W@Emﬂﬁm*?ﬁa*bz{?;%_6 :E:E;g
B ORIy 2 |
AT a % b o fore wferan ameft feaf |
gurtgn fob iR « & foT 0 T qoaweh 31add 8 G =T A 1 Tis 3769 a = 0
FCHUUI 8, 38 TR foh 6 —a, a HI AfTAM 2 |

Show that the relation R on the set Z of all integers defined by (x, y) e R< (x —y) is
divisible by 3 is an equivalence relation.

OR
A Dbinary operation * on the set A = {0, 1, 2, 3, 4, 5} is defined as

a+b, if a+b<6
axb= ]
a+b-6,if a+b>6

Write the operation table for a = b in A.
Show that zero is the identity for this operation * and each element ‘a’ # 0 of the set is
invertible with 6 — a, being the inverse of ‘a’.

8
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