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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.
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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.

gig — A
SECTION - A

T FEAT 1 9 4 T Ideh Y9 1 37h 1 3 |
Question numbers 1 to 4 carry 1 mark each.

1. [i.k, ] o STd I |

Find the value.of [, k, j].

tan~! 43 —sec ! (-2) T HH 3T ShilvTg |

Find the value of tan | ¥/3 — sec” ! (-2).

3. Gy QF SILEHl 94 qitly @Al 1 9= 7, W GishAT *, Sl 9l a, b € Q, % [T

65/3

a% b= % 2T YT 2, k1 dcdHeh 3Tdd Td shIfoTU |
Find the identity element in the set Q" of all positive rational numbers for the
operation * defined by a * b = % foralla,b € Q..
(1 2 2
4, FCA=|2 1 x | UG AR 8 S AA’= 91 i TS LT &, al x T HITT |

(1 2 2
IfA=| 2 1 x |1samatric satisfying AA"= 9], find x.
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SECTION - B

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

>, wmﬁx-ma?%ﬁﬂﬁm%m?ﬁR(x)=3x2+36x+S@IW%IW
x =15, al HHd 3T S1d hifee, &l |iHTd 3T & ST fohet &t fosha &t 18 a&q3ii
o YUl 37T o TRad ehl GLH 7 |

The total revenue received from the sale of x units of a product 1s 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 1items sold at an instant.

/ )
COS X — SIN X

6. tan ! |—————" | Sl x oh HYE JFhcd hIVT |

\ COS X + SIn X/

1 (cos x — sin x

Differentiate tan™ with respect to x.

 COS X + SIn X/

7. 9 2P(A)=P(B) = % dUT P(A/B) = % 2, dl P(A U B) I 5 JTd <hiTaT |
. 5 2
Evaluate P(A U B), if 2P(A) =P(B) = N and P(A/B) = 0

. WeF+b+C=0ad|3|=5/|b|=67TU|T|[=98,dq @ dqA b % == B H

IfE>+l_))+E}=f)}and\E>\=5,H_)>\=6and\?\29,thenﬁndtheanglebetweenff

[ \
0. Taee HHIET cos | Y = a, (a € R) &l & hIVT |

\dx )
/dy\
Solve the differential equation cos | — | = a, (a € R).
\dx
3—5smx
COS™ X
Find : J-Lszzmx dx.
COS™ X
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11. Al A= : 1 vHT & fb Al = kA &, a1 k ST 9 FTd <hIfSTU |
g
If A= y _a be such that A~! = kA, then find the value of k.
"y -
2. THGHINT Th 3 cos ! x=cos™! (4x> — 3x), x € E,}l .
ol s — waar-l Phl LN
Prove that 3 cos™ x=cos ' (4x° — 3x),x € -5,1 .
Qg — 4
SECTION - C

U9 T&IT 13 9 23 db I Y3 5 4 375 ¢ |

Question numbers 13 to 23 carry 4 marks each.

13, x 1 HH Hd hISC foh IR 1615 A(4, 4, 4), B(5, x, 8), C(5, 4, 1) T D(7, 7, 2) GHAA™
2l |
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.

14. 3T <hITNT : I-—4— dx

(x—2) (x* +4)

4
Find: [———— dx
. I(x—z)(x2+4)

15. @ x;:yT_z:Zf T x;2=yT_4=Z;5 < sTel =[ad gt [T i |

and

Find the shortest distance between the lines
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16. Toret 3T & UL &1 78T o 3MhN hl Teh RgShl & | Ragehl 1 AYUl IRAT 10 Hiex
2 | QUi Geit Ragdht ¥ 3rfashan y1er 314 & fore Ragedhi it fommd sma Fifse | <
RESiopdT BF T hd TasTei! <hl Sad BIdl & AT ITaTao] ol Gdai- -1 &dl & 7

A window 1s 1n the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window 1s 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 ?

17. 20 Scsl o Wb & ¥, NHH 5 Scd @US 7, 3 Sodl bl Th THAT J1GosAqT Teh-Teh hich
AT Flgd bl T | WU Sl shl T&IAT &1 TTTehdl 924 HTd hiftT | 37d: 39
S <hl {1 Wi AT hINTT |
From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs 1s 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.

18. 3Adehet THIHWI (x2 — y2) dx + 2xydy = 0 &1 &A hilWT |

YAl
1
WW(1+x2)%+2xy= - T T3S B FTA hitwig, [eM g Sdx =1 &
1+ x

AWy=0% |
Solve the differential equation (x* — y?) dx + 2xydy = 0

OR

]
Find the particular solution of the differential equation (1 + x?) % 2xy = T
14+ x

given that y =0 when x = 1.

19. €I &1 Teh TWTTH oh T4C2eh Aol H T UM hl A&l H 8 | Tacl 97 o &t h il <hl

UTRIShATY SHHS: 0.6 U7 0.4 & | 38 diEd ITG T8I g SiiddT g dl Teh ¢ Ic1G h
Y BH hl TRkl 0.7 8 3R Al gHU & Siiddl & i 39 §Td shl Ed JTIehal 0.3 3 |

STRIShdT SITA <hIISTC, Teh T ICUTE GER Gof G 3TRH TehaT 7117 2T |

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, 1f the first group wins, the probability of introducing a new product 1s 0.7 and
the corresponding probability 1s 0.3 1f the second group wins. Find the probability that
the new product introduced was by the second group.
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2
211, Eﬁlc{siny=x COS (a+y)%,?ﬁ‘c{?ﬁ$ﬁ% ﬂzw.

dx coS a

ﬂ‘s"iﬁ‘q’ﬂﬁq%?—‘i = COS a%’,\_ﬂax:O%I

- d % (a+
If sin y =x cos (a + y), then show that e M‘

dx COS a
dy
Also, show that 3 = cos a, when x = 0.
21. ERIUTehl o TUTEHT o1 TN L, TG hITT feh
Sa —2a+b —-2a+c
—2b+a Sb —2b+c|=12(a+b+c)(ab + bc + ca)
—2c+a —-2c+b 3¢

Using properties of determinants, prove that

S5a —2a+b —-2a+c
—2b+a Sb —2b+c|=12(a+b+c)(ab + bc + ca)
—2c+a —-2c+b 5S¢

22. Toh X%+ y2 = 47T (x — 2)2 + y? = 4 IUH AN H ThH] foig T ¥ <hIv1 T h1Ed & 7
S|
98 AAUA I IS8 [oiH Bt flx) = 20> — 9x2 — 12x + 1
(i) TR ae|m™ 2 | (i) PR e 2 |
Find the angle of intersection of the curves x> + y*> = 4 and (x — 2)* + y* = 4, at the
point 1n the first quadrant.

OR

Find the intervals in which the function f(x) = —2x> — 9x* — 12x + 1 is
(1) Strictly increasing (11) Strictly decreasing

2
23, aﬁx=asec3eﬁmy=atan39%,ﬁ9=g‘T{ &y AT ShileTT |

dx2
AT
1 dzy dy
Fig y =l ¥ g, 9l g HINT R (1 +x2) —= +(2x— 1) = =
dx* dx
_ 3 _ 3 d’y _ T
Ifx=asec’®andy=atan’ 0, find —- at0 = —.
dx 3
OR
2
If y= gtan™ * prove that (1 + x?%) ﬂ +(2x—1) ﬂ = 0.
2
dx dx
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Qug — ¢
SECTION - D

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

4. THTHAH! o TART H HH & o1 8% [ il : {(x,y) 1 0<2y<x3, 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}

5 0 4 1 3 3
25. femafrA=[2 3 2|,B'=|1 4 3| 2, a1 (AB)! 3@ hIfa |
1 2 1 1 3 4
YT
1 2 -2
TRk Ifekd TUTTON GRIATIE A= | —1 3 0 | 1 SchH T hiTaT |
0 -2 1
5 0 4 1 3 3
GivenA=|2 3 2|,Bl=1|1 4 3|, compute (AB) .
1l 2 1 1 3 _49
OR
1 2 =2
Find the mverse of the matrix A = |—-1 3 0 | by using elementary row
(g -2 1]
transformations.

26. TIMZY fob Yl YUITeh] & TY=A ZH Th HIY R, S b (v, y) e R (x — y), 3 H U &,
S ATV &, Teh goddl ¥ & |
YT

‘a+b, Jca+b<638
a+b-6, Iga+b=67

WA:{0515253;4¢5}W@;%34Twm*@[a*b=<

ST IRTIYT 2 |

Aﬁa*b%%@%ﬂ“ﬁ%@l

CIISY Toh AMHAT % oh [T O Teh dcHeh 3AaId & adl 9= A Hl T HaId a = (
SIRAUI &, 39 YR T 6 — a, a ST JTda1™ 3 |

Show that the relation R on the set Z of all integers defined by (x, y) € R < (x — y) 18

divisible by 3 1s an equivalence relation.
OR
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A binary operation * on the set A = {0, 1, 2, 3, 4, 5} 1s defined as
a+b, if a+b<6

a+b-06,1f a+b=6

Write the operation table for a « b 1in A.

qa%x b=«

Show that zero 1s the 1dentity for this operation * and each element ‘a’ # 0 of the set 1s
invertible with 6 — a, being the inverse of ‘a’.

27. 3E W@l I Gy GHIHO [ HINT ST f6g (1, 2, 3) ¥ FR Il g T GHAA
(- +2k)=5TA L - (3i+] +k) =67 Tk % THR & | 3 THR I 1@ H1

W?-(2?+}+ﬂ)=4ﬁ9ﬁ%ﬂ?ﬁgﬁﬁaﬁﬁlm

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the

N\ /\

planes T (? — j + 212) —Sand r - (3? + 1 + k) = 6. Also find the point of intersection of

the line thus obtained with the plane T - (2i +j +k) = 4.

28. Ueh Al g JhR hl I&q3AT A 9T B o1 T4H10T Ll &, TS0 FIH 99T dlel 1 TANT Bral
2 | A JohR h! o] hl Teh ST H 3 UTH digl aUT 1 UTH - T TN BT & Jeih o&d B
! Teh 3hI o ToTW | TTH 1G] AT 2 TTH T o1 TAM BIAT & | ST 37(¢eh § 371 9 U™
Figl a7 8 UTH FHT TANT L Fohell & | Alg A TR ehl I hl Teh §h1g UL T 40 T ATY
THeTdT 8 a1 9% B bl Teh 3ohls WX T 50 h1 1Y THETdT &, a1 STd shifelq foh U+l A a2 B
bR ohi TEIU TeheH - Toha] SFTU feh ShUHT hi ST(Shad 1Y &l | SUUST U ol Teh 1
I FHRT ST ATH T B hi Ty, a2l 3T1Yehdd a1y ol FTd <hifT |

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 X 40 and that of type B X 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.

X SIN X COS X

dx

29. WM M@ HINT : | — :
SIN X +COS X

AT

3
?ﬂTﬁEﬁ&ﬁLﬂ%Mﬁj (3x2 + 2x + 1) dx =T HF FTd ShifTT |
|

X SIN X COS X

dx.

Evaluate | —; ;
SIn X + COS X

OR

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

1
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