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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 - A
SECTION - A

T TEAT 1 Y 4 Teh T T 1 37 T 3 |
Question numbers 1 to 4 carry 1 mark each.
ARANEAN

[1, k, j] T O T ShIFT |

. IARPAREN
Find the value of [1, k, j].

tan~! v/3 — sec! (—2) =T HH 1A ST |
Find the value of tan"! /3 —sec™! (-2).

= QF S wvft ue R TN 1 T ©, § GiRAT «, S At a, b € Q, % T
a*b=%mqﬁwﬁﬁé,mﬂwwaﬁaﬁm|

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
FCA=] 2 1 x | THITFE & AN AA’ = 91 i IS HT &, Al x A HIT |
-2 2 -1
1 2 2
IfA=| 2 1 x |isamatric satisfying AA'= 91, find x.

-2 2 -1
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g —q
SECTION - B

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

foreft IcaTg St x-3ehTel o forsha & U ot 3T 3§ R(x) = 3x2 + 36x + 5 ¥ Ued 3| 99
x =57, @ Hmrd 3 71a Hife, et S 3 3 i feret aor faska 6 € awga
% FqUl 37T o IR H T R |

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~! (MJ T x 3 TTIET 3TTeher HIT |

cos x + sin x

cos x — sin x

Differentiate tan™! [ j with respect to x.

cos X + sin x

Ife 2P(A)=P(B) = % TUT P(A/B) = % 2, @ P(A U B) 1 9 1d shifSTT |

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

Z2+b+C=0T|2|=5]0]=6au|C|=9%, @ 3 b % =B B

T HIT |

Ifﬁ>+_b>+6)=6and|5>|=5,|§l=6and|?|=9,thenﬁndtheanglebetweenﬁ)

and _b>

3Taehel THIHT cos [%j =a, (a € R) % & I |

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

- af :.'-3—521nx dr

COS X
Find : jHﬂ dr.
0082 X
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zm:ﬁ _32}ﬁw%f%5A1=kA%,aﬁkaﬂmaﬁaﬁﬁE|

2
IfA{
5

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

Tag HIST 6 3 cos! x = cos! (4x3 - 3x),x € [%, 1} .

1
Prove that 3 cos ™! x = cos! (4x3 —-3x),x € {5, 1} .

Qg -9
SECTION -C

T AT 13 T 23 I TAh T H 4 3h 8 |

Question numbers 13 to 23 carry 4 marks each.

X %1 W FTd <hIRTT fob =R feig A4, 4, 4), B(S, x, 8), C(5, 4, 1) @1 D(7, 7, 2) SHdA
& |

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.

(x=2)(x* +4)

4
Find: [——— —dx
" I(x—2)(x2+4)

i_@_[aﬁxglzy;2zzg3wx;2:y;4:Z;5 %WW@WW'

x—-1 y-2 z-3
3 4

Find the shortest distance between the lines and

x—2 y-4 z-5
3 4 5
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16. TR 3T o H & I o RN h! Teh Rageh 7 | Ragehl o1 wqul afem 10 Hiex
2 | Ui geht Rageht & sifrspan yehrer 31 & fore Rageht i femmd sma Hifse | s
Taefrat g™ W & fotelt 6t s Bl & T STaTeRvr i Gge 991 a1 8 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 ?

17. 20 Scdi & U o &, 98 5 Sca GO €, 3 Foal &1 Ueh T AgeSAT Th-Teh Hich
it wfgd Fentelt T | WUE Sodl Sl AT 1 ATRehdT §2H I shifolg | 37d: 39
e 6t Areg ot 371 i |

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.

18.  3Taehel THIHT (x2 — y2) dx + 2xydy = 0 =T §A HITT |
SrET

Fraehel THIERT (1 + x2) % +2xy = L o fuftme 51 9 it R 3 e = 1 2

1+x2
?‘ﬁyZO%I

Solve the differential equation (x2 — y2) 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.

19. < et Ue w3 fieures Weot § wm o < wioeret § § | gae 9u1 g ot & Sfad
TITRERATE SHAST: 0.6 G 0.4 & | 9o Afafer Ife Uget et Sfiaal & @ s T 3G
3T B <l WTRERAT 0.7 8 3R ATG G G STadT & a1 36 ST ohl T STrehdl 0.3 2 |
TR ST SIS foh 12T IS g8 & gI 3T fema T &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.
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2
Ife sin 'y = x cos (a + y) ®, a1 guiC foh ﬂzw.
dx cosa
a’a"iﬁ‘q’ﬂﬁqﬁﬁ % =cosa%,517q’x=0% |

. d 2
If sin y = x cos (a + y), then show that dy _cos” (a+y) )

cosa
Also, show that % = cos a, when x = 0.
TRIUTeRT o TUTEHT 3T JANT L, farg shifse fop
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 5¢c

T 2+ y2 =4 AT (x —2)% + y? = 4 JuH Igrie & foref) fog W fopm wmr mspred § 7
3T
g AU T IR T80 B f(x) = —203 — 9x2 = 12x+ 1
(i) FriaR a¢mm B | (ii) PR g 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
(i) Strictly increasing (ii) Strictly decreasing

2
?JﬁxZasec39Wy=atan39%,Fﬁ9=§q(%Eﬂaaﬁliz_ﬂ|
YAl

2
afe y — et g, g i R 1+ S o & g
dx dx

2
If x =asec’ 0 and y = a tan® 0, find d—Z ato= 2.
dx 3
OR

2
Ify = et * prove that (1 + x2) ay +(2x-1) dy _ 0.
dx? dx
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SECTION - D

Y TR 24 H 29 Toh Teh T o 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

THTShETT o SR | 7T &5 o1 Shed TA 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}

5 0 4 1 3 3
femafeA=|2 3 2|,Bl=|1 4 3| g @l (AB)! I@ IS |
1 2 1 1 3 4
Yl
1 2 =2
TR Ufed TN g ARE A= | -1 3 0 | 1 e 1A HhIT |
0o -2 1
5 0 4 1 3 3
GivenA=1[2 3 2|,B'= 1|1 4 3|, compute (AB) .
1 2 1 1 3 4
OR
1 2. =2
Find the inverse of the matrix A = |=1 3 0 | by using elementary row
0o -2 1
transformations.

gurTsT fob weft quifeni % ag=R ZH T @ R, SN b (r, y) e R & (x—y), 3T A 8,
BRI ARG 2, T godal §a9 8 |

YT
= A = {0, 1,2,3,4,5}m@%wwrﬁﬁﬁﬁm*sha*b={211’_6, :Ez:i;g
BRI AT 2 |
AT a = b & fou wferan areft fafau |
T9NEy. foh TR « & fofu 0 T qcomeh 3Ta9a & a1 9= A Wl Yo 31639 a # 0
U 2, 38 TR foh 6 — a, a T fGeT 2 |

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

27. 38 W@ 1 A FHIE T e S fag (1, 2, 3) ¥ FeRL A B qeT wHadi
TG -j2k) =5 T Bi+] +k) =6 T F TR R | TH THR I T T
A ¢ - (21 + ] + k) = 4 & weded fig w1 Hif |

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (? —? + 21A<) ~Sand Tt - (3? + ]A + 12) = 6. Also find the point of intersection of
the line thus obtained with the plane T (Z/i\ + 3\ + 12) =4.

28. Ueh HUAT g YR <l a&g3TT A qUT B 1 Fmivr et 7, [0 T aun AT &1 S=0 g
2 | A TR I I <l U IHTE | 3 TTH AT TAT 1 TTH G <1 TR EIdT & STefsh a5 B
I Teh FhTg o foTT 1 TTH TS GAT 2 TTH T 3T JAT B1T & | U1 31fereh & 31fereh 9 7w
TSt qT 8 TTH HHT TN hL Tehell & | AT A ThR hl T I Th IHT3 W T 40 T ATY
firetaT & 1 o B 31 T $oh1s W T 50 1 o1y Tietar 8, a1 rd <hifore fob shat A @ B
YR T TEE FeraT - fehert ATd fob bt =T Stfereham o1y &1 | ST I3 i T R
T FHET ST 16 GRT & Shifore aei Jifershad oy ot Jira hif |

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 I 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.

s
2

29. HM 7 IR stmxcosx dx
0

Sin X+ CoS x

AT

3
aﬁﬁaﬁ%ﬂm%wﬁj (3x2 + 2x + 1) dx o1 A 7 HIFT |

dx.

o

2 xsin x cos x
Evaluate I
0

sin X+COS X

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