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® 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,

® 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)
(i)

All questions are compulsory.

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 07 questions of six marks
each.

(iii) All questions in Section A are to be answered in one word, one sentence or ds per

(iv)

(v)

the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in 04
questions of four marks each and 02 questions of six marks each. You have to
attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if required.

ueg - A
SECTION -A

oo g 1 ¥ 10 % T T 1 FEHE |
Question numbers 1 to 10 carry 1 mark each.

1. tan (D+ cos‘{— ';‘) =1 qET 9 frEy |

' 1
Write the principal value of tan” (1) + cos“l(—~ ‘2') .

2. tan (2 tan'il] 1 T ET |

5

Write the value of tan (2 tan‘%).

a-b Za+c} [~15 ]%r—ﬁ -
= E) Fir
2a-b 3c+d g @10 L '

a-b 2a+c -1 5
Find the value of aif =

It
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Cx-3 x+2

2a-b 3c+d 0 13

sl x—-l\ \4 -1\%?&%@: |

- N |
23 x+42 | b1 3 * s
Cx+ 1 x—1

4 -1
= \ 3 \ , then write the value of x.




‘ }:A{ b2 —; }%’,HTWAWWS

4}A[1 2 —1}h find the matrix A
= + 0 4 9 ,ten 1nd the matrix .

6 WWx3[@)2+x(QXJ4—OﬁWWI
. e = =

BvR and
Write the degree of the differential equation x° (a;%] + x[‘&'}j = 0.

7. A d=xi+2)-zkawm b=31-y] + k< wuE kW £, @ x+ y + z A fefEw |

Ifa=x+ Zj\ —zkand B =3i- yfi\ +k are two equal vectors, then write the value
of x+y+z.

8. aﬁwmﬂﬁwﬁ’,?%W%,j\%m%aﬂ?ﬁ%mw:@aﬁmem%ﬁ}eﬁm
T HANT |

. - T ..+ .. =& o y
If a unit vector a makes angles 3 with 1, 1 with j and an acute angle 6 with k, then find

the value of 6.

9. 3T @I T T THIHOT TG BT 5 g (<2, 4, —5) T &1L ST & 2R 3@n
x+3 4-y z+38

3 7 5 T 6
Find the Cartesian equation of the line which passes through the point (-2, 4, -5) and

. |-
isparalleltothe]jnex;3= 5”:228.

FEAACE |

10, Torslt ¥ 1 a1g | x-SIeTeT o A8l §RT STa 990 %61 9T 9 Sgio’!

P(x) = 0.005x> + 0.02x* + 30x SRT YS¥ & | 3 SISTeT % Sl % sig=t T TG0 ol @I}
AT | A shifoTe oeT fefey for SuRieRy Wee i &1 o S € |

The amount of pollution content added in air in a city due to x-diesel vehicles is given

by P(x) = 0.005x> + 0.02x” + 30x. Find the marginal increase in pollution content when
3 diesel vehicles are added and write which value is indicated in the above question.

65/1/1 3 [P.T.O.




11.

12

13-

14.

Tqueg - o
SECTION -B

oo T 11 & 22 7 T U 5 4 I |
Question numbers 11 to 22 carry 4 marks each.

4x +

TR A=R- { }frf(x)_6x 4§mqﬁmﬁﬁtsa=rf,qéaﬁam RS T | 3 §
S AT |

4x 4+ 3
Show that the function fin A=R— {%} defined as f(x) = Bij_“z is one-one and onto. Hence

findf .
fore=t 1 A T ST
1 2x
tan'i[sin‘ll 3+ o8 1—1-——};{\ x| <1,y>0Taxy < 1.

S]]

1 1 1
fag $IT : tan” Onan ( )+tanﬁ1(—)=£
5 8) 4
Find the value of the following :

1

2 i
1+x° 1
OR

1
Prove that : tan‘i(“z‘) + tan~ ( ) + tan~ k‘&) —%

o 3 qorer B s s, e e T
1 x 2
#* 1 x
x 1
Using properties of determinants, prove the following :

1 x *

“ 1 x

x 2 1

1] . g b=
tan'il:sm +y2} x| <1,y>0andxy < 1.

—(1-2

-2

ﬁﬁrwaﬂx%nﬁaaﬁwaﬁﬁm

(log x)* + S5
Differentiate the followmg function with respect to x :
(log x)* + Flog*
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| 2
15. a5y =log [x+\}x2+az]%‘,ﬁ>f€?ﬁ3€ﬁ5(x2+a2)%x% +x%§=0
2
Ify =log [x+'\fx2+a2],showthat(x2+a2)%x%+x%§‘ = {.

16,  <elET 5 HeR () = o — 3|, x € R, x =3 T T ¥ W FEHCR Tl § |
e

g x=asintqMy = a(cosH-Iogtant/z)% ﬁTd—XZX T BT |

Show that the function f(x) = |x — 3|, x € R, is continuous but not differentiable atx=3.

OR
2

d
Ifx:asintandy=a(cost+10gtant/2),ﬁnda“x%.

17. WWW:IM

sin (x + a)
JYEr

nmsrraa%ﬁ?rq:fl b = f

+2x + 3x%
) Evaluate : J. _l,ir_l_ﬁx_éll

") sin(x + a)
| o
-2

Sx
Evaluate : j L+ 2% 4 322 dx

2
X
18. trr#amaﬁ%rq:'f(xz+4)(x2+9)dx

x2

Evaluate : J 2+ 4) (2+9) dx

19. m—ﬁrﬁﬁ%rq:f (x| +|x—2] +]x—4]) dx

4
Evaluate : f (x| + |x=2] + |x—4]) dx
0
20, i < e 2 A © 3T TER F E R (2 + B| = [a] & @ faw witie R afker 2 + b A
TERT b WER e & |
If 7 and b are two vectors such that [a + b| = |a), then prove that vector 22 + b is
perpendicular to vector b.
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21.

22,

23,

T fag ¥ Friwie A ot w5 = L 22 oy 4 z-5 =0
Tiere Sl € | @ T TS % S S STl o7 S T B |

arera
A - (1+2]+3K) -4 =037 - Q1 +] -k +5 =0 vhreeT T w sl
A B TG 1 - (51 + 3] — 6k) + 8 = 0 % wiswelel et HT W THEHOT T BT |

-2 +1 -2
Find the coordinates of the point, where the line = 3 = z q. " < 5 intersects the

plane x — v + z — 5 = 0. Also find the angle between the line and the plane.
OR
Find the vector equation of the plane which contains the line of intersection of the

planes r- G + 2:]’\ +3k)—4=0and T- (2? + j — k) + 5 =0 and which is perpendicular
to the plane T - (51 + 3] — 6k) + 8 = 0.

A, 60% TIN3T ¥ e Siewer € FaE B, 90% 9NN T | Uk & 9% i HEd § 9% feaHl
TifereTer SRR T UK WU i 9 ST AT WHE ¢ {6 T mued &l fefast § B % e
i AT ST 31 S il o8 A § s Refaa § 90 Serw € 2

A speaks truth in 60% of the cases, while B in 90% of the cases. In what percent of
cases are they likely to contradict each other in stating the same fact ? In the cases of
contradiction do you think, the statement of B will carry more weight as he speaks
truth in more number of cases than A ? '

Qg - |
SECTION - C

YT T 23 | 29 T UAF WA F 6 FH T |
Question numbers 23 to 29 carry 6 marks each.

e foaem e foEntadt o SRR, Fafieer qur ®er uREH & gedl & SER W
% 6,000 Wt ot TS T FRT GREHd FAT 9l6a § | I HIAT TR Ht JIEHR T H -
THT SHFRRE & T qresr i & Sited T 11,000 S5 § | SHFSRT a9 IR ufem %
T I IR TR W A0t & T € T QR R AT 8 | SR aRiefa

- et feaer wifT qor A ot ¥ uae g % O S T W R 9
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FINT | SWIF i Todl, THFIRI, A qor Sk IR & Afaie U o Tod
TITT, ST 31 feR o forerd s R 3 % 67T snfvet e =t |

A school wants to award its students for the values of Honesty, Regularity and Hard
work with a total cash award of ¥ 6,000. Three times the award money for Hardwork
added to that given for honesty amounts to ¥ 11,000. The award money given for
Honesty and Hard work together is double the one given for Regularity. Represent the
above situation algebraically and find the award money for each value, using matrix
method. Apart from these values, namely, Honesty, Regularity and Hard work, suggest
one more value which the school must include for awards.
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2. mﬁmﬁs@m@arﬁaeﬁmmm%Wﬁm%%u
Wmﬁmﬁﬁ1

ST

aExz=4y%ﬁﬁﬁgwaﬁmmﬁﬁwwﬁﬁqvﬁﬁg(l,z)@aww% | 59
aﬁﬁaﬁwmwwmﬁmﬁﬁ%ﬂm

Show that the height of the cylinder of maximum volume, that can be inscribed in a

2R
sphere of radius Ris % _ Also find the maximum volume.

OR

Find the equation of the normal at a point on the curve x> = 4y which passes through
the point (1, 2). Also find the equation of the corresponding tangent.

25. wwémzﬁn@,aafxz=4yqﬁ%@x=4y-2@ﬁ%mmmmﬁmn
el
W%m@,ﬁqﬁxﬂ+y2=4¢é(x—2)2+y2=4%maﬁaiawaiawm
AT |
Using integration, find the area bounded by the curve x? = 4y and the line x = 4y - 2.
OR

Using integration, find the area of the region enclosed between the two circles
x2+y2:4and(x—2)2+y2=4.

26. W%WWZyex’ydx+(y—2xex’y) dy = 0 TEERE § | g x =0y =1
ﬁmgm%,ﬁwawﬁmwmﬁﬁwmmaﬁm !

Show that the differential equation 2yedy dx + (y—2x e¥) dy = 0 is homogeneous.
Find the particular solution of this differential equation, given that x=0 when y = 1.

i wwwﬁmwmﬁmsﬁﬁ?ﬁqﬁg@ﬁﬁ@mm%%ﬂ%ﬁ%m
?+j‘-21’&,2i—j+ﬁawi+2j‘+i2% ;aww,%@?=3’i‘-j‘~12+?u(2§'-2§+12)@
mﬁgmﬁ%ﬁm%wﬁ%ﬂhﬁﬁmﬁﬁq |
Find the vector equation of the plane passing through three points with position
vectors 1+ 3 -2k, 21 —3'\ + k and i+ 23 + % Also find the coordinates of the point of

intersection of this plane and the line T =31 - 3 ~k+ 7\.(2/'1\ - 23 +K).
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28. mﬁaﬁwmﬁaﬁ%%wﬁmﬁwﬁAWBwﬁ%%ﬂmmﬁﬁ% l

29.

FHA A T B ¥ FRL 9 3R S @1 T 10,500 99 € 9,000 ¥ 1 W S
W%WH&%WWWWWW%WWWAWB%%@
AL 20 FeX T4 10 e ufT 3R & | 39 T, S 9 9 ST et e & o
Al wferdl T S a St W auR % R e B e 800 Ser @ affurer w2t
forar st =nfew | 9€ T § T T e B e weferit aon o = e 9 T
a&wm%,mw%%qw—fﬁﬁq&rﬁwﬁm%wmﬁ?
ST B O T W W S, STehE §RT 76 i | /T AT T W § weH
& foh watteReT Hyer & forw ey sfiae B v ey amEva 0

A cooperative society of farmers has 50 hectares of land to grow two crops A and B.
The profits from crops A and B per hectare are estimated as ¥ 10,500 and ¥ 9,000
respectively. To control weeds, a liquid herbicide has to be used for crops A and B at
the rate of 20 litres and 10 litres per hectare, respectively. Further not more than 800
litres of herbicide should be used in order to protect fish and wildlife using a pond
which collects drainage from this land. Keeping in mind that the protection of fish and
other wildlife is more important than earning profit, how much land should be
allocated to each crop so as to maximize the total profit ? Form an LPP from the above
and solve it graphically. Do you agree with the message that the protection of wildlife
is utmost necessary to preserve the balance in environment ?

A1 ST ot A Bl et B ST e B T 409 | & TS §U T e S o fafy
et =1 SRT wE & W W 30% W w2 T @i T 5 @R w5 259 =1 fran =1 e
¢ r%ﬁhﬁwﬁvﬁsﬁﬁﬁ@w%mmwmw@w@wm% | TE T
w%%mwﬁ%ﬁwwwwww&ﬁwﬁmwﬁﬁﬁ
% 3N W w8 o & | Tt ERT A SR Al @ swE R R 8% s s
ﬁﬁq:mwﬁmﬁmww%wﬁaﬁﬁﬁﬁﬁﬁﬁ%ﬁmﬁqﬁﬁﬁ:
3y feaerrdt & 1

Assume that the chances of a patient having a heart attack is 40%. Assuming that a
meditation and yoga course reduces the risk of heart attack by 30% and prescription of
certain drug reduces its chance by 25%. At a time a patient can choose any one of the
two options with equal probabilities. It is given that after going through one of the two
options, the patient selected at random suffers a heart attack. Find the probability that
the patient followed a course of meditation and yoga. Interpret the result and state
which of the above stated methods is more beneficial for the patient.
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