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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.

o  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.

T

MATHEMATICS
feretfeer wa - 3 92 [ 3T 37 100
Time allowed : 3 hours | [ Maximum Marks : 100

Wﬁéﬂ:

G) e AEE E

(i) TG Y- 429 qvT & S i @uel 7 i & ; or a oo 7 | @0F 7 10 757 € fd
T IAF OH HFHE | TGS F T 12 797 & o0 § vegs aw s w e | @vs @ q 7 5
& § yaw 5 S

(iii) ?vrsrarﬁw?m%“aﬁ?wm U% T ST T ) ST AR Y o G
{

(iv) O W ¥ ooy 76t & | fev o g ol arel 4 wet 4 oot @ a7l ared 2w B
SR femeg & 1 08 9ot gv § § Sir9e U & eed 5T dr e |

(v) SoIpeeT 3 JANT B I TEE | HEVIEA 5 T HT TG RO HT @ewd 8

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




General Instructions :

(i)
(ii)

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 ene 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 s 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 fo
attempt only one of the alternatives in all such questions.

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

|ug -
SECTION - A

o e 1 & 10 T TR U 1 SAF |
Question numbers 1 to 10 carry 1 mark each.

1 tan™"

Write the principal vaiue of tan” (1) + cos'l(* ‘i) ;

(1) + cos‘l(— %} %1 7ed W ffed |
L

2. tan (2 t.an‘%)ﬂ T &y |

Write the value of tan [2 tan‘%).

Cx+1 x—1

L x=-3 x+2

x+1 x—-ll \4 -—l‘_\
x=3 x+2 ; )

Lo




: ]:AJ{ =8 _; ]%,?ﬁsnaqmlwﬁ%@i

4]A[i - _l}m find the matrix A
3 = A 4 04 9 , LS 11n e matnx A.

2 4
6. Wﬁﬁmf[g—;x} +x(%i:) = (=t U fafe |

2.2 4
Write the degree of the differential equation x° [%x% + r[%xx] =0,

7. A A=x1+2)-zk a0 b=31-yj+ ks wum afkwr & dtx + y + z B AW fAfaw |

Ifa=uxi+ 2j —zkand b=3i- y) + k are two equal vectors, then write the value
ofx+y+z

8. R wh um w4, i Fan g, | % W g Ak 5w T = 0 5 ¥, A 0 %
T T |

- B .. a©%. .. & i
If a unit vector a makes angles 3 with 1, 2 with j and an acute angle 8 with k, then find

the value of 6.

9. U G H FIG FHIHOT 3T BT 1 65 (<2, 4, —5) W &HT S & &R W@

x+3 4-y z+8 4
et FEEETE |
Find the Cartesian equation of the line which passes through the point (-2, 4, -5) and

3 4-
jsparalleltothelinex; = 5y=z_28

10. Tt TR 1 1Y | x-S56T & ARl §RT S TgHUT S AT SR

P(x) = 0.005x> + 0.02x* + 30x 5T V59 € | 3 S5/ & &gl & S@+ O UGNOl sl selaf
i 9 31 B 7o faten & Swiee e i o geg 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.
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11.

12

13.

14.

H[ug -«
SECTION - B

oo T 11 § 22 7 T T 5 4 A E |
Question numbers 11 to 22 carry 4 marks each.

avfer P A =R — Hﬁf(x) 4x+3gmqﬁwﬁﬁtsa#t T T ITRRH © 1 I £
ST BT |

4x+3
Show that the function fin A=R— {%} defined as f(x) = 6i i 4 is one-one and onto. Hence
findf .
foe1 &1 W T ST

L ot 2 g Lyt
tanz[sm L s 1+y2,lx|<1,y>0mxy<1.

g

1 1 1} T
; -1 = —1| = —i|=]_- =
g @i - tan (2)+tan (5)+tan (8, =2
Find the value of the following :

1

tan 5| si o +cos ! !
—1| sin 08
2 142

2
A oos 45
1+y2],|x|<1,y>0andxy<l.

OR

1 1 1\ =

S— 1 L L) _T

Prove that : tan (2] + tan (5] + tan [8) =7

mﬁrﬁé?qwﬁmmw,ﬁﬁaﬁwﬁﬁq:

e

1 x 2
2 3.2
2 1 x | =(1-x)
2 1
Using properties of determinants, prove the following :
1 x &
2 5.2
£ 1 x| =Q=x).
% > -4
Foper e T x % TUE STERO I

(log x)* + xlog*
Differentiate the following function with respect tox:
(log x)* + x'°8*
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15. ARy =log [x+\x* +a® | & o swiew % (o +a“) -t-x%fC 0

If y = log [x+'\}x +a ] show that (x> +a? —(-i—le 'd"\i =0.

16, wutew 5 wer f(e) = r -3}, x € R, x = 3 T T & W STemion Tl ¢ |
Fuan

g x=asintTy = a(cost+10gtan‘12)% ?ﬁdxz T ST |

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

42
[fx=asintand y = a (cos t + log tan ‘fz), fmdax‘%.

17. WWW:JMM

sin (x + a)
aregar

a0 5x-2
RS 'f1+2x+3xzdx
in (x — a!

Evaluate : js in (x+ a)

OR
-2

al _—-—-——v
RS ,[1 S TS

z
X
18. nﬂaﬁaﬁﬁq..[(x2+4)(xz+9)dx

x2

.[(xz+4)(x2+9)dx

Evaluate :

19. Wﬁlﬁaﬁm‘[ (x]+|x-2]+]|x—4] dx
0

4
ivaliite: f (| + [x— 2| + | x40 d
0
20, ot R 2 T4 D 3 VER F E 7 (3 + b| = [a] & @ faw wifae fe after 24 + b A
Ter b R Fee |
If @ and B are two vectors such that [a + B| = [a], then prove that vector 2a + b is
perpendicular to vector b.
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21.

22.

23,

m%g%ﬁ%mmama%ﬁqm%@x 2 yzl z;2 A -y +z-5=0F

iy wee ¥ 1%@ww%aﬁamﬁwwﬁwﬁml

U=
g - 1+ 2] +3k)-4=03RT - Q21 +] -k +5 =0 s Y = sifae
T B AL TA 1 - (51 + 3] — 6k) + 8 = 0 3 oiarere 7ot 1 QRS FHHOT 7K ST |

. ox=2 +1 z-2,
Find the coordinates of the point, where the line g = ! 4 =  intersects the

plane x —y + 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 - (i + 2] +3k) ~4=0and r - (21 + ] — k) + 5 = 0 and which is perpendicular
totheplane?‘ (5f+3}w6ﬁ)+ B0k

A, 60% TN T T TSI § SF B, 90% T T | TH & T B A § o8 febel
nferere Temet H TR WUST w2 T4 A9 G § 5 WeR gued i fafwt § B % s
1 ST S & S e 98 A § A fefl § T e €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 w11] carry more weight as he speaks
truth in more number of cases than A ?

g - |
SECTION - C

9T AT 23 T 29 TF TAF T F 6 3HE |
Question numbers 23 to 29 carry 6 marks each.

s fouem oow foetal @ temeRy, Fafidar @ur wei oREw & gedl & AR W
% 6,000 Ft FeT THT A FRT IR H 6 & | Tod HIR TosT 1 TR AR 1 dH
AT TAFIR & fore qress afer § S W T 11,000 59 § | SAFSRY o e Ui &
ot R R T 5 geT et = A < TS R R S TS | ST IR
1 Ao g wife qon srege ot O vee gow & fow St v qeer i
AT | IR a9 ged, e, Frafhaa qur w8k ufem ¥ atie T o I
GT2Y, S 31Nk foreR o oo™ =i (R <7 & {o1g wiieT e =it |

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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24, mm%wawww%mammwmmﬁm%%l

siiEaT e H I T |
Srar

aa?xz:4y%“mﬁﬁ§maﬁqﬁawaﬁﬁmﬁaa&mﬁﬁg(l,2)@ﬁaﬁm% | g9
aﬁﬁaﬁﬁmmﬁ%@maﬁmmﬁaﬁaﬁﬁm

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

2R _
sphere of radius Ris —-5 _ Also find the maximum volume.

OR

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

25. wmﬁ%uﬁh%,wﬁ:4yqﬁ%@x=4y—zﬁfﬂ%$ﬂmaimmﬁ%m |
FreraT

Waﬁ%gﬁq@ga‘[q‘;ﬁf+y2:4t{éu—2‘)2+y2=4$ﬂ%ﬂﬂ?ﬁﬁiaﬁ?%ﬂﬁﬁﬁ
HIT |

Using integration, find the area bounded by the curve %% = 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. Wﬁmﬂﬁ\ﬁﬂﬂheﬂydx+(y—2xex’y} dy = 0 W & |aEx=0vay=1
fem gen &, 1 W s ST Bl AT Bt R ST |

Show that the differential equation 2ye® dx + (y-2% et¥) dy = 0 is homogeneous.
Find the particular solution of this differential equation, given that x=0 wheny = 1.

21, wmmaﬁwWﬁﬁﬁﬁﬂwﬁwaﬁ%@aﬁ@@mm%ﬁﬁwm
{4 ]~0K, 2 -} +kemi + 2] +k¥ l%W.W?:S?—i-fHR(2{1\.——2§+fc)@
fora fog T W= T £, <o BT oft S Wi |
Find the vector equation of the plane passing through three points with position
vectors 14 j ~2k, 21 -j +kandi+ 23 + k. Also find the coordinates of the point of
intersection of this plane and the line T = 2 - 3 —k+ ?&(2{{ - 23 +k).
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29.
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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 ?

o1 St et T B Reer = < e @ weh 40% & | 98 AR §T T e el g fafiy
=& 1 S TS ¥ = w5 30% B RA § ST GG R @R B 25% FT REAT ST G
3 l%ﬁﬁmﬂrﬁﬁﬂﬁﬁﬁwﬁmwmmmﬁwﬁwm% | T8 T
w%%s@wﬁwﬁ@%@awmﬁmﬁﬁﬁﬁﬁﬁmwwﬁfw
F 3 U ufad & s & | it gRT e @R A T s SeE fee 9 = miveer T
T | Wwﬁwﬁmmm%mmﬁﬁﬁ@ﬁ%%@ﬁqﬁﬁﬁx
T ETpl &

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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