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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.

(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 2 2

ICA=| 2 1 x |UH TG 8 A AA’ = 9] I G5 hidl &, dl x FTd hitald |
&/t b

IfA=] 2 1 x |1samatric satistying AA"=9I, find x.
2 =1

Y= Q' |1 ¥l g UiHT FEA131 b1 GH= &, H AlhAT *, Sl G491 a, b € Q, o 11T

3ab

a*xb=—

b,

ST 9T 2, <hT dcdseh 3799d JTd hIfaTT |

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

3ab

operation * defined by a * b= —— toralla,b € Q..

2

tan~! \/5 —sec™! (—2) BT HH AT i |
Find the value of tan! /3 —sec™! (-2).

P T A SO

[1, k, 1] <hT HIF IATd hiTU |
Find the value of |1, k, 7].
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10.

65/2

gug —

SECTION - B

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

TohET 3G <hl x-3hTSAI oh Tash3 QHM%W?ﬁR(x) =3x2 +36x + 59 Ued &l 99
x=5%,ﬁaﬁwmmamaﬁﬁﬁ,aﬁmﬂﬁmﬁaﬁumﬁ?ﬁmﬁwaﬁﬂéaﬁaﬁ
% HYOT AT o IRadT HI T T 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 items sold at an instant.

tan

Differentiate tan

qfe A =

It A=

1 (cos x — sin x

\COS X + SIn x

(cos x — sin x

\COS X + SIn Xx

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

T x o HTUET 3TTeheld hIfoU |

with respect to x.

g IS feh 3'cosLx = cos ! (4x3 —3x), x

UHT & T A1 = kA &, a1 k skl HF JTd shIfolT |

1
Prove that 3 cos ¥ = cos™! (4x° —3x), x € = 1].
2
¢ 2P(A) = P(B) = % dUT P(A/B) = < 2, @l P(A U B) & HH T hiTaT |
Evaluate P(A U B), if 2P(A) = P(B) = % and P(A/B) =

-
3

AT+ b+ =0aU |2 |=5|b|=6au|C|[=9%,d & dul b = B H

E}=6>and\?f\=5,,H_)>\=6and\6>\=9§thenﬁndtheanglebetweenz_f
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[ o)
11. 37dhct FHIHIUT cos ﬂ =a, (a € R) %! &A hITTU |

\dx

/dy\

Solve the differential equation cos | — | = a, (a € R).
\dx /

3—5smn x
COS™ X
Find : Iw dx.
COS™ X
gug — 4

SECTION - C

U994 TEAT 13 9 23 % TIh 99 5 4 37h 2 |

Question numbers 13 to 23 carry 4 marks each.

13.  3Adehed GHIBWT (x2 — y2) dx + 2xydy = 0 I A HilT |

3]
d |
WW(1+X2)%+2XYZ ~ 1 fafire & s A, fean d qmx =12
I +%

ar y =10 2 |
Solve the differential equation (x% ~y?) dx + 2xydy = 0

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

1+ x

given that y =0 when x = 1.

14, Tk a2+ y2=4TAT (x—2)2 + y? = 4 Vo Iqfer | feret foig T fope 1o T hred & 7
GO
a8 AU 1A hiTE o8 Hed f(x) = —2x3 — 9x2 — 12x + 1
(i) TR Temm 2 | (i) TR semm 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 (1) Strictly decreasing
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15.  x 1 4 Td shil9Y ok 91 ToIg A(4, 4, 4), B(S, x, 8), C(5, 4, 1) T D(7, 7, 2) HHAAE
&l |

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. TRIUTehI o TOTLHT o1 T o, g Hifse fh
da —2a+b —-2a+c
—2b+a Sb —2b+c|=12(a+b+c)(ab+ bc + ca)
—2c+a —-2¢c+b 3¢
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 3¢

17. Yo LY 2 2 e X2 YA 270 g e gt i i |
2 3 4 3 4 5
Find the shortest distance between the lines xz—lzyT—2:z;3 and

x—2 y—-4 z-35

3 + S

L]

2
18. 'ﬂﬁsinnycos (a+y)%,?ﬁ‘q’5ﬁ3'1% ﬂzw.

dx coS a

?J_a’ﬁﬁ‘cﬁﬁ'ﬂ% 33; = COS a%’,\_ﬂax=0%l

2
If sin y =x'cos (a + y), then show that dy =w.

dx COS a

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

dx

19, aﬁxzasec3eﬁmy=atan39%,ﬁ9=E‘T{

dzy
EﬂﬁéliﬁlQ |
3 dx’

37T
| 2
ARy = et 3, ARG ERTRF (1+22) LL + 2x-1) L =0
dx? dx
d’y
dx2

If x=asec’ 0 and y=a tan’ 0, find at9=§.

OR
2

If y= gtan™ * prove that (1 + x?%) H +(2x—1) d_y = ().
dx* dx
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20. Torelt 31 o W a4 37T & ITHR 6T T Ragehl 7 | Ragshl o1 Tqui afmm 10 ez
2 | Ui Geit Ragdht ¥ 3Afashan y1er 319 & fore Ragdhi it fommd sma Fifse | =<
Ragihal g4 9 hdl Terstell shl s=rd Bidl g T ITaTaul 1 Aol o1 &l & 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 ?

21. <1 g Ueh T % fogeres Hedt | v wi <l ufcreaut | § | Tgel a2 gER gl o SiaH bl
TRrehdTd SHEST: 0.6 9T 0.4 3 | 38k (e Al T8Il e SAlddl & dl TUeh AU 3IdTE <h
A B 3hi STRIERdT 0.7 & 3R A HU G SHadT & df 38 S1d oh! T7d STfIehdT 0.3 7 |
STRIShdT STTd <hIISTC, Toh T IcUTE GER Gof GINT 3TN TehaT 71T 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.

22. 20 Scdl ® Ush &L H-[98H 5 g8 @S 8, 3 Fodl ] Teh AT ATgesdl Uh-Tsh hish
ITAEATIAT HiEd Hehlel T | WUS Sodl hl ST ol TTRIehd] 4 JTd shilal | 37d: 9
¢ <h| AT HI F1d shiWT |

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.

23, Wﬁﬁl@: J‘; dx

(x —2) (x° +4)

4
Find : | ———— dx
. '[(x—2) (x2 +4)
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24.

2.

26,

27.

Qug — ¢
SECTION - D

9 TIT 24 T 29 doh Icdsh Y99 h 6 3 & |
Question numbers 24 to 29 carry 6 marks each.

Teh AT G TR ehl I3 A TUT B 1 ATV Hidl &, THH I aUT dlel 1 TAT Il
2 | A JohR hl o] hl Teh $oh13 | 3 UTH dlgl AT 1 TTH A< 1 TN BIAT & Tdih 9] B
1 Teh $hIg o ToTU | TTH FG1 aUT 2 UTH HH 1 TANT BIdT & | AT 37(eeh 9 3Afereh 9 U™
Flgl dUT 8 UTH TIHT TANT L Tehdll & | Al A TR hi T8 hl Teh 3ohls W T 40 1 ATH
THeTaT 8 AT 9% B h! Teh STz W T 50 b1 1Y THeTdT &, 1 JTd shifail feh U+ A 9T B
TR <hi TEIU TehcH - Teoha] SFTU feh ShUHT i 3TTehdd 1Y Bl | ST I ol Teh 1
T FHEIT ST UTh T & Shitol a1 SAfehad oty ot ;1d Shifr |

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. It
each unit of type A brings a profit of < 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.

GHTeheTT b TN § 97 &1 AT 8% T ShifaE : {(x, y) : 0<2y<x2, 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}

39 @M I HiC FHEHU A hiiwT ST fog (1, 2, 3) ¥ B Sdl & qUT FHAA
To(i=j+2k) =5T T - 3i+j+k) = 6T I H THH & | T TSR YT T@T H1

W?-(2T+}+E)=4ﬁ9ﬁlﬂﬂ?ﬁ§ﬁﬁ@ﬁﬁl

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

N\ A\

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

the line thus obtained with the plane T (2? + j + f;) =4,

femzfrA=|2 Bl = 2, dl (AB)~! 3Td hIfSU |

o W O
— N B
p—
W 5 W
= W W

YRk Ufekd EUTAUN G AR A= |—1 3 0 | 1 ok HTd hIT |
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5 0 4 1 3 3
GivenA=|2 3 2|,Bl'=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
0 -2 1
transformations.
T
28. T T SHITT - T XSInXCOSY 4,
" SIN" X +COS™ X
SR

3
T <hl HHT ok ®9 j (3x2 + 2x + 1) dx =T HH FTd ShINT |
|

X SIN X COS X

dx.

Evaluate

sin’x + cos’x
OR
3

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

29. T3V feh Hefi YuTiehi o TH=F Z U Uh HEU R, T I (r,y) e R = (x — y), 3 T WA 3,
ST UHTING &, Ueh doddl 999 & |
37ET
, ‘a+b, JIlca+b<63
=T A =1{0,1,2,3,4,5) WU GG AlshaT « Ma* b =1 aa+b6 a1“a2+b:_>6%
210 gfTieg 2 |

A ¥ a % b o T8 gishar @} fefgu |

SISY b FRAT & o ToTT 0 Th dcdHeh 37939 & aUT 9= A ol Jcdh 31939 a = 0

SIRAUI &, 39 YR T 6 — a, a ST JTda1H 3 |
Show that the relation R on the set Z of all integers defined by (x, y) € R < (x — y) 1s
divisible by 3 1s an equivalence relation.

OR
A binary operation % on the set A = {0, 1, 2, 3, 4, 5} 1s defined as

‘a+Db, if a+b<6

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

Write the operation table fora = b in A.
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’.

a*xb= -
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