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e Please check that this question paper contains 11 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 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) All questions are compulsory.

(1)  The question paper consists of 29 questions divided into three sectzons A,
B and C. Section A comprises of 10 questions of one mark each, Sectzon B
comprises of 12 questions of four marks each and Sectzon C comprzses

of 7 questions of six marks each.

(iit)  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.

()| Use of calculators is not permitted.
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SECTION A

T GEIT 1 T 10 7% F9F 31 3% FTE |

Question numbers 1 to 10 carry 1 mark each.

1. 36 oae 1 W e fofee, s gt A, 3,5) 9 B4, 5,7) W
e o1 [GTETS T e TEGHSH Rl © |

 Write the cartesian equation of a plane, bisecting the line segment
joining the points A(2, 3,5) and B(4, 5, 7) at right angles.

0. frdidmatsi a, b AW o % fg, fm % aw e .

— o —
ax(b+ )+ bx(c+a)+ cx(a+b)

o —

For any three vectors a, b and c, write the value of the following :
e e bl e = e =
ax(b+c¢)+ bx(c+a)+cx(a+b)

3. HHSHW y=mx+cq T Fahd gHeRw AR, EEIED b c@—a
IR F |

Write the differential equation formed from the equation y = mx + ¢,
where m and c are arbitrary constants.

4.  Ifc Tt &9 H x m%aﬁma@ﬁaﬂéﬁwﬁw
C = 0-003x> + 0-02x? + 6% + 250

T Ve R, A 39 &3 § 3 Anedl % AW W g § HHid Hle TG md?ﬁ%rq
- on i o6 ST RS- e S @ |

If C = 0-003x° + 0-02x% + 6x + 250 gives the amount of carbon pollution

in air in an area on the entry of x number of vehicles, then find the
marginal carbon pollution in the air, when 3 vehicles have entered in the
area and write which value does the question indicate.
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| I3 100
aﬁ;A:[ }%,‘rﬁA‘lﬁﬁ\@EI

2 7

, 3 10
If A= |, then write A“l.
12 7

m%A waﬁaﬁ%%amlAl_z% ?ﬁ]AA’]WWﬁT@E el A

3TTegg A 1 R R |

If A is a square matrix and | A| = 2, then write the value of |AA|,
where A’ is the transpose of matrix A.

aﬁAQ%Sxﬁ% Mg 7, T oToe alJ..~|—-31+J[ ﬁg‘qfﬁ% al agg
%1 9 fIRaT |

IfAisa3x3 matrix, whose elements are given by a.: = A 3i+j|,then
: CI ij=3 J

write the value of ags.

10
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tan"! (tén %ﬁ) 1 e 7 faf |

Write the principal value of tan™ [tan ?SEJ

J |x|>1aﬁmwﬁ%ﬁ§m

cot™ -
\/xz -1
Write cot™! { \/%—], | x| > 1 in simplest form.
x“ -1 ' '

; ?@ a @W'{T&‘«’T%HW@X —-3a) (Zx +3a)-91% ?ﬁ[xl%"l
EIERK (fcill | ‘ ~

- >
If _g 1S a unit vector and (2 x —-'32) . 2x + S_a)) = 91, then write the

value of | ?l X
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SECTION B

o7 T 11 322 7% JeF JeT 4 AF BT E |

Question’ numbers 11 to 22 carry 4 marks each.

11, wh S # 3T 50 THEE ¥ TH wig B A 30 Wt wewAl A awAh A
ot i € S o o T efie TEE 1 i SRS R @
g ey TeRr § W § | 58 TE H 9 <) T Fgesd I T | g4
el § @ ot T # i wfiiE W e w1 e ded
TTa hITT qe sEhT TTe oft ST hiT | 7 |
T TRIfd Thiee 3 STfdE T 3 e () T

In a group of 50 scouts in a camp, 30 are well trained in first aid
techniques while the remaining are well trained in hospitality but not in
first aid. Two scouts are selected at random from the group. Find the
probability distribution of number of selected scouts who are well trained
in first aid. Find the mean of the distribution also.

Write one more value which is expected from a well trained scout.

12. frefafea Yemedl & e =g g 3 i
x+1 y+1 z+1 3-x y-5 z-7
7 -6 17 -1 -2 1 -
| CREN |

famgatl (2, 1, _ 1)@ (- 1,3,4) T 3 IR AT 39 oA F1 FHHO T
aﬁ‘r%msﬁwaax 2y +4z=10h WA R |

Find the shortest distance between the following lines :
x+1 y+1 z+1 3-x y-5 _ z-1
7 -6 17 -1 20 r

OR

Find the equation of the plane through the points (2,1,-1)and(-1,3,4)
and perpendicular to the plane x — 2y + 4z = 10.
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13. HF ¥ Ffw -
T

~xtan x
- dx
secx + tanx

0

Evaluate :
7T

J' x tan x dx

Ssecx + tanx
0

N

14. 9 {d HIfSQ -

sin X + cos x.
9 +16 sin 2x

HU>AT
A J1a i -

fleog(l+x)dx

dx

Evaluate :

Sin X +¢os x
SN RTCOSX

—— dx
9 +16 sin 2x

OR

- Evaluate :

fx? log 1+ x)dx

15. W%Wf(x):Zx—lx],x:OqTW%WW‘lﬁ%l
3o
L y1+x% 21 1
tan | X~ | Hitan X % HIE STThei HIRTT, TafFx <0 2 |
65/2/3
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Show that the function f(x) = 2x — | x | is continuous but not differentiable
~atx=0. | A
OR

: : \/1 +x2 -1 |
Differentiate tan ! {___.__}f.____) with respect to tan™! x, when x#0.
% ,

16, 3k 'y=éin’(logx) 2, a1 fig FIfvT

% _dy

2

— - +y=0
x5 +X Y

If y=sin(log %), then prove that

2
28y & +y=0
dx? dx

17. IR tan! (X_;)+tan”yl(x+1)=~z— %, @ x % 9H FId HIWT |

JHUAT

afg y = coit'1 (\/cosx) — tan! (w/cosx) %, @ Thg EIIRIEED

siny= tan? (g)

If tan ! (ﬁf_%) +tan! (X B 1] = —:{—, then find the value of x.

X X+ 2
OR

If y= cot™! (Jcos X) —tan? (g/cos x), then prove that siny = tan? (—)Zij

18. ﬁr@;ﬁrﬁl‘q%agaaA={5,’6,7,8,9}13,}::{(a,b):}'a-bl,zﬁsqm%}
=] Yed Tre R U o] SRRy R | o 6 W wHfe ooft eral W
T IR | | L |

Prove that the relation R in the set A =15 6,138, 9} given by
R = {(a, b) : | a — b| is divisible by 2}, is an equivalence relation. Find all
elements related to the element 6. '
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1o, T T SR ¢

§ 2%% +3 dX"

x? +5x+6
Evaluate :

j 9%2% 1+ 3 dx
<2 +5x+6

20. wmmwwma i = frg IR

1+a 2 _p% osh . —2b
2ab 1 —ay b2 2a =(1+ a2+ b2)3
2b -2  l-a 2_b?

Using properties of determinants, prove the following :

1+a2 _b? 2ab - 2b
I 2ab - 1-a? +b? 2a =‘(1 +a’+ b2?3
2b _%a 1-a2.-b?

o1, Tl a +2b 3ﬁ'{2a LB ﬁmﬁm%mﬁ@mmm
Hifg, S@ a 2 231 +2} +2k 3 P _ote2io2k )

- - ~

Fmd a unit vector perpen(hcular to each of the vectors a +2b and
— -

2a + b,Where a 31 +23 +2k and b =i +2_] ——2k

22. 11 1 x & TE WW'

a1 N1+ sin X + J1—sinx 5w
Jl+sinx — \/' sinx |

Differentiate the following. Wlth respect to x :

1/1+s1nx +1/1 sin X o5 o
1/1+s1nx - \/i—— sin x | "

no | A
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SECTION C

JI7 GEIT23 T 29 T IAF J976 3 F & |

Question numbers 23 to 29‘c‘ayrry 6 marks each.

23.

ST T AT ST & Tor Teardy safvs st § S1fdres T Ui & | T SAfh
FRmiRToe a5 8T 4 9K 99 9ol R | 98 TF U ] 391l
2 3R Faar & ©5 30 W 31 areh dew 6 B | sk wikieRar T i 5 o
T M ATl GET1 Iqd ¥ 6 7 | 91 MY 39 9 ¥ off weHa & % gord W
T SR I TS § Aforeh T AT § 2

Often it is taken that a truthful person commands more respect in the

society. A man is known to speak the truth 4 out of 5 times. He throws a

die and reports that it is actually a six. Find the probability that it is
actually a six. Do you also agree that the value truthfulness leads to more

respect in the society ?

24.

qa%ga’réagmaﬁwzoomﬁaﬁaﬁwmémwm%xucaohwqévﬁ
¥ fooe W T 500 F1 < g 8, Rraest 209% FH=TRET % e & 9 .
HY T T R | 3 TR gw Avft % foke W T 400 F AW B & O
95% T AUl % AMEA K G T T glaemedt w geM H YA fRA1 Sl
2| O et B A T WY 9T WA % RN H | 8 | A
S0--%7 20 e vom Aot % fou omfea weht @ SElh yum AU A sTvE
FUY-FHA = T IE0 e it F fohe ¥ AT A W FdFA d B | T
HifT 5 T9% TR F fFaa-fran fishe 9= T o6 TIATE 1 Yg O™
ARraH 81 | SRR 1 Teh IRaeh TITHA THEa TR 3ol gI §el ShifNT |
m%ﬁanﬁwiwﬁwﬁmﬁﬁ a1 amaem, st AE Sl
v

An aeroplane can carry a maximum of 200 passengers. A profit of T 500

is made on each executive class ticket out of which 20% will go to the

welfare fund of the employees. Similarly a profit of ¥ 400 is made on each
economy ticket out of which 25% will go for the improvement of facilities

~ provided to economy class passengers. In both cases, the remaining profit

goes to the airline’s fund. The airline reserves at least 20 seats for
executive class. However at least four times as many passengers prefer to

~ travel by economy class than by the executive class. Determine how many

tickets of each type must be sold in order to maximise the net profit of the
airline. Make the above as an LPP and solve graphically. :

‘Do you think, more passengers would prefer to travel by such an airline

65/2/3

than by others ?

i e P.T.O;




25.

' @ﬁgﬁwf@rﬁraﬁﬂ 1+3J +4k% 51 9Hdd

T (21-—3+12)+3 oﬁqﬁﬁmm?ﬁml

 SREl
wmmaﬁwmaﬁfm?ﬁwﬁg@3fmaﬁaﬁm% q
fSrerhr erfireisr FSue 78Tl W THA €9 9 o1 5T R | |
Find the image of the point having posmon vector i+ 33 J o+ 4k in the
planer (21-—3 +k)+3 0.
OR

Find the equation of a plane which is at a distance of 3+/3 units from

N

“origin and the normal to which is equally inclined to the coordinate axes.

26.

%W%mer%um%ﬁ&duaﬁrﬂm%ww Tﬁ%éﬁ

mwﬁsﬁm%l

»?:T?TEIT

aﬂfg‘lﬁaﬁx-acose+ae sme y_-asme—ae cos 0 %%@ﬁﬁfﬁe
R T ot forg B sreR g WA |

Prove that the volume of the largest cone, that can be inscribed in a

sphere of radius R is 58;7- of the volume of the sphere.

OR

Show that the normal at any point 0 to the curve x =a cos 6 + af sin 0,

27.

y=asin0—ab cos 0 is at a constant distance from the origin.

wkﬁﬁm‘fm ¥ 10 fornfofal &t 707 % YR W AR g{{ﬂwd S 6 ﬁm?ﬂ#

HHgl § wier 0 | g wg % fereneff weR uRed ¥, qW T 9 e
AT AT & a1 e GYg H T q omwmehr) fereneff € | vom Wy %
Wﬁﬁmaﬁz@wm@w%ﬁm@ﬁ@wﬁﬁ@m
13 A1 &, STefeh Tor qo g g & ferenfdfai 6 dean o1 St 6 wgg
o fornmi¥l i den 1 =R T R | A aggl % i i srerramm

I g Y ¥ W HINT | SWE qed, HOR uRym, duverd wen
AT 99 TS o du;uqotug‘ﬁ%ﬁﬂfﬁﬁ?ﬁwmwwa‘rﬁ‘

ﬂmﬁwﬁﬁamﬁméﬁa‘»mmmaﬁq |
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