Series : OSR/1 | ?fdjﬁo_’ 65/ 1/2

T, T T T ST-IRAH F TS
Roll No. 1 | g T

Candidates must write the Code on
the title page of the answer-book.

e FININ AT IA-TRGRATS S ¢ |

o UT.UT T TEA 1Y B R KT T g A=) H F FT-YRH & J@-7< W fod |

o FINIAEHF A FWIATTI T 29 WA & | ‘

¢  FHUIT YUY BT I o1 = A | UEs, Wy 1 Wi avd fodd |

o T UH-TT H UgH & forw 15 fome =1 v fan man € | weA-uw 6 faeRor qaigs | 10.15 S
T SR 1 10.15 I @ 10.30 T 7% 3T FcT W07 T S 39 3@ b IR F -
R I IS IT R fora |

¢ Please check that this question paper contains 8 printed pages.

¢ 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.
¢ Please write down the Serial Number of the question before attempting it.

¢ 15 minutes 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) Al questions are compulsory.

(ii) The question paper consists of 29 questions divided into three sections A, B and C.
Section — A comprises of 10 questions of one mark each, Section — B comprises of
12 questions of four marks each and Section — C comprises of 7 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 4
questions of four marks each and 2 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.

g - A
SECTION - A
TS 1§ 10 T TS U 1 FFHE |
Question numbers 1 to 10 carry 1 mark each.

1. =R 1+ 3) + 7k % 9w 21 - 3] + 6k T www 6 iR |

Find the projection of the vector 1+ 3]° + 7k on the vector 21 - 3} +6k.

2. 39 OGS B Rw weRe W9 T St fg (s, b, o) @ ST W ¥ oa anee
T-(i+j+k=2%wmmt ‘
Write the vector equation of the plane, passing through the point (a, b, c¢) and parallel

totheplane?- (/i\+3'\+l?)=2.

3, (Nhi)wuﬁf-ma%rﬁam

Write the antiderivative of (3\]; + é}

3 4 1 7 0
4. !1?{2[ x]+[0 {}3[10 5}%?&(x-y)mmm$’}ﬁﬂm

w2l 5 4l Tl 5 e
s x TLo 1% 10 5 &Y
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5. ﬁnwaﬁaﬂmﬁx%mmﬁﬁq:, [x 1][ : OJ:O.

-2 0
1 O] o
O - .

Solve the following matrix equation for x :, [x 1] [ )

2x 5 6 -2

6. 3 =’ ’%,a‘rxasrtrmfaf@;rl
8 =x 7 3
2x 5 6 -2

If 8 £ |= , write the value of x.

7 3

7. ??lﬁ‘sin(sin‘1%+cos‘1x)=l%‘,ﬂ)rx?ﬁtrﬁiﬂﬁﬁﬁl?l
If sin (sin‘l‘;'+ cos™1 x): 1, then find the value of x.

8. wwwmﬁ%wﬁ,m*wmmtﬁmﬁa,beR—{O}
%Wa*b:%bmm%mﬁz*(x*S):lo%,aTxammmﬁﬁm

. . . b
Let * be a binary operation, on the set of all non-zero real numbers, givenbya*b= 35‘

forall a, b e R - {0}. Find the value of x, given that 2 * (x *5)=10.

9. HFE T HifST : fcos‘1 (sin x) dx.

Evaluate : f cos~! (sin x) dx.

10. aﬁaﬁw?ﬁ?mw%%%l?l:&l?l:%wi’x‘?wwuﬁwta}
2 3 b % s 1 ot ferfia |
If vectors @ and B) are such that, IE’I =3, lf))l =% and 2 X T)) IS a unit vector, then

write the angle between 2 and b.
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11.

12.

13.

Tog -
SECTION - B

o G 11 § 22 T T T 4 FTHE |
Question numbers 11 to 22 carry 4 marks each.

%mmaﬁﬁqﬁﬁwm)ﬂﬁ—quﬂw
(a) - FRE aEAA € |
(b) FRECEEARE |
ELCH
Elﬁ'x-(:asin%ﬁ?ﬂy:acos%%iﬁ'a 9=%WW?@TWW%@WW |
T |

Find the intervals in which the function f(x) = 3x* - 453 - 12x2 + 5 is
(a) strictly increasing
(b) strictly decreasing

OR

Find the equations of the tangent and normal to the curve x = a sin’@andy =a cos>0 at

i
=%

6
sin®x + cos®x
A I T '———"_dx
sin2x - cosx

FYgat

T T BT : J(x-3)’\/x2+3x—18dx

sinfx + cos®x

2

Evaluate : | -3
sin“x - COs“x

"OR

Evaluate : f(x— 3)'\/x2 +3x-18dx

£ ST THIET i EA B -

dy o2
@-Dg+2y=p7

Solve the following differential equation :

2 &
& -D
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4. dey=otdfmare iy -1

dx? y\dx
d¥y 1(dyY
Ify=xx,provethatd—x§—§(a§)—¥=O

15. Tl < aRwlt 2, b, © % foe fag it i
E’+E’,B’+?,E’+_a)] =2[_a),l_)),?]
3T

W T, o CWERR T+ b+C=0mm|3|=3|b|=57n|3|=7% 12w b
% S 1 T A HIT |

o]

Prove that, for any three vectors ,T)), s
[E’+E’,E’+?,?+E’]=2[E’,E’,E’]
OR
Vectors E),l_))and?are suchthat_a)+l_))+?:)=6)and|_a)|=3, |l_))|=5and|?|=7.

Find the angle between E’and b.

1 \/1+sinx+\ll—sinx)__£. ( E)
16. ﬁ@aﬁﬁqﬁ?cot (\/1+sinx—\/1-—sinx =5;XE€ 0,5}

AT

FH%'W%F 2 tan~! @) +sec™! (%@ +2 tan™! @) = %

Prove that cot™! (\/1 +sinx+\/1—sinxJ=£.xe (O E)
N1 +sinx—1-sinx) 2’ T4y

OR
1 (5\[2 1\ =
Prove that 2 tan™! (g) +sec! (%L] + 2 tan™1 (‘g) =7

17. O A={1,2,3,..9) TN AXATRTHE T E, T AX AT (ab), (c, d F T
(@ b)R(c, d) A a+d="b+cERI aRenim & | o T o R T oo Goiw & | o
ait [(2, 5)] «ft T BT |

Let A = {1, 2, 3,....., 9} and R be the relation in A x A defined by (a, b) R (c, d) if
a+d=>b+cfor (a b), (c, d) in A x A. Prove that R is an equivalence relation. Also
obtain the equivalence class [(2, 5)]. :
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18.

19.

20.

21.

22.

65/1/2

mﬁ%mﬁ#ﬁrﬁaﬁmmmmmm%mﬁwqﬁwﬁﬁaﬁ%
?ﬁﬁaﬁﬁ%msﬁaﬁwﬁmwﬁwamﬁﬁmaﬁaﬁﬁmw%%

(i) U9 B = Agw T |
(i) 9 9T 0F gea e ¥

Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls ? Given that

(i)  the youngest is a girl.

(ii) atleast one is a girl,

TR % Tt % e @ Fre @ g 9 -
a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

Prove the following using properties of determinants

a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

tan™! (\/lx_—xz)?ﬂ sin! (2x/1 - x2) ¥ anw A T HIT |

Differentiate tan™! ( \/]Lz) with respect to sin™! (2x \V1- xz).
—-X

Fre st wefteor Y ot i -
cosec x log y % +x%y2 = 0.
Solve the following differential equation :

d
cosec x log y Exx +x%y% =0,

< 5- -7 3 -8 2y- - !
- —4x=L4 =z—-l-5 Wx78=128=z35 ﬂ_ 5

‘ . 5= -7 3 -8 2y-— -
Show that the lines _4x=14 =Z_-; andx78= Xz 8=Z35arecopla.nar.
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23.

24.

25.
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e -9
SECTION-C

TR ST 23 | 29 T Yl T 6 FHFY |
Question numbers 23 to 29 carry 6 marks each.

T §F F TH ANK FO e TR Sl e ¢ | 39% U FeR % e e
% 5,760 & T deroT & o e @ iy 20 T & R wE ¥ | 0 i e
Y 1 ged T 360 , STafE TF e% ¥ TeI arelt A w1 g T 240 ¥ 1 9 T
TR TN B T 22 T W o Gehall & 791 819 © T arelt Avia T 18 T W | 9%
qH X % 9 @e T T T S Gl 7, 9% T 1 FRw fea g oY fE s sifrman
A 8 2 ST Bt T g AT T S W §RT & HIT |

A dealer in rural area wishes to purchase a number of sewing machines. He has only
T 5,760 to invest and has space for at most 20 items for storage. An electronic sewing
machine cost him ¥ 360 and a manually operated sewing machine ¥ 240. He can sell
an electronic sewing machine at a profit of ¥ 22 and a manually operated sewing
machine at a profit of ¥ 18. Assuming that he can sell all the items that he can buy,
how should he invest his money in order to maximize his profit ? Make it as a LPP and
solve it graphically.

AT % 52 U 6 T TG A @ T O @ e @ | 9 e H @ A o et i € (g
wifcreeoT e S @t §FH 6 U S § | @ T O % §FH o eI I T IR § 2
AT
15 sost % U X 4 9, Forad 5 Ffeqet aow € whue v o k| 4 se w1
yfeset freprem | Jfeqel Seet @t W@ H MiFwdr e 71 ST | o deT F A I
FIT |
A card from a pack of 52 playing cards is lost. From the'remaining cards of the pack
three cards are drawn at random (without replacement) and are found to be all spades.
Find the probability of the lost card being a spade.
OR
From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by
one with replacement. Find the probability distribution of number of defective bulbs.
Hence find the mean of the distribution.

31 foremera P agn Q 3w 97 €U forenfoal @t srwige, feredr qur 9HT # g g % e
W @R 31 9 € | foeer P e A 3, 2 7o 1 et w5 W de g % foo
I T x, T y qAT T 2 37 TR & STRh T YREHRI 1 Fof 764 T 1,000 & 1 formera Q oo
HAT: 4, 1 3R 3 Tl #t = gedt & fow o T 1,500 [EER WET I 9w €
(@ Tee Toamer S € A go W ARt REhR TRT S = §) | A 9 A gea WK
T T &R B Tt AT T 600 ¢, At AR 1 T 0 Tl 9o & ford &t T
TR T A IR |

SR i God! & e T 39 god QUiey St TR 3 % fa wnfter e =i |
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Two schools P and Q want to award their selected students on the values of Discipline,
Politeness and Punctuality. The school P wants to award T x each, T y each and ¥ z each
for the three respective values to its 3, 2 and 1 students with a total award money of
% 1,000. School Q wants to spend ¥ 1,500 to award its 4, 1 and 3 students on the
respective values (by giving the same award money for the three values as before). If
the total amount of awards for one prize on each value is ¥ 600, using matrices, find
the award money for each value.

Apart from the above three values, suggest one more value for awards.

26. fgat A2, 5, -3), B(=2, -3, 5) @1 C(5, 3, -3) sR1 Feifee wmeet =t 93 (7, 2, 4) | g0
T HIT | |
HYAr
g (-1,-5-1003@ T =21 -] +2k+ A Bi+ 4 +20)Tmamaet 7 - (1—) + k) =5
% Wiqesed fag & Je = g IR BT | |
Find the distance between the point (7, 2, 4) and the plane determined by the points
A2, 5,-3),B(-2,-3, 5) and C(5, 3, -3).
- Find the distance of the point (-1, -5, —10) from the point of intersection of the line
T=21-]+2k+13i+4] +2k) and the plane ¥ - (1 — ] +K) = 5.
27. WM A B g a2+ y2 =32, W@y = x T x-3% ¥ R & 67 Swet 7 Hir |
Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x
and the circle x* + y2 = 32.
T
Xx tan x
28. M I HIC ; Jsecx eosee 50X
0
Evaluate : f—"}"t—an-x—“‘
sec x - cosec x
0
29. Tag =ifvte o R 7 st oo = o EiT S AT SiegTiT W 1 SEiy oy
cotW\2 BT ¥ |
Prove that the semi-vertical angle of the Right circular cone of given volume and least
curved surface area is cot /2.
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