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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.

» Please check that this question paper contains 29 questions.

» 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 am. From 10.15 am. to 10.30 am., the student will read the question
paper only and will not write any answer on the answer script during this period.
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MATHEMATICS
afOH't
Time allowed: 3 hours | [ Maximum marks: 100
~ wr<l '3 erut] . [~afcf;. 100

Genera Instructions :

()  All questions are compulsory.

(i)  The question paper consists of 29 questions divided into three Sections A, Band 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

guestions offour marks each and 2 questions of six marks each. You have to attempt
only one of the alternatives in all sucb questions.

(v) Useof calculators isnot permitted.
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SECTION-A
~-3T

Question numbers 1to 10 carry one mark each.
~~1 ~10(fCf;~~~3lqg;cnrt I

1.  Find the projection of | on :I.l.t | - 1= 8 and :I; 2 +6 + 3k

-7 -7 -7 -7 -7 S S \
acnrb IR~m~~ ab =8om b =2i +6j +3Kkt 1

2. Write aunit vector in the direction of 1 =2i - 63+ 3k.
-7 1\ 1\ 1\ .- .
~ a=2 -6+ 3k Cfft~II"QCfi~~~ |

1 1

. -7 1\ 1\ -7 1\ n
3. Write the value of p for which a =3i +2j+ 9% and b =i + pj + 3k are pardlé

vectors.

4, Ifmatrix A = (1 2 3), write AA', where A'is the transpose of matrix A.

~~A=(1 2 m~AA'~~A' ~Acnr-gftcfflt I
2 3 4
5. Write the value of the determinant 5 6 8
6x 9x 12X
2 3 4
firRioici 5 6 8 cnrl1R~
6x 9x 12x
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6. Using principal value, evaluate the following :
sin-1 (sin 3;)

~ IR CETWWI gjrg frrr CETEIR= ~ |

sin-t (sin %u)

Sec2x
7. Evauate: 3 + tan x dx.

3+tanxdx.

Sec2x
"tfR"~~: f

8. If f (3x2 + 2x + k) dx = 0, find the value of k.
0
1
f "t
~ (3x% + 2x + k) dx = t ik crrere ~ [
0

9. If the binary operation * on the set of integers Z, is defined by a * b =a+ 3b2 then
find the value of 2 * 4.
~ it~ ~ *~ ~W-gq Z1R~ ~ - ~fcf:a* b=a+3b2 ~'fi
2 % 4 CETIR~~

10. If Aisaninvertible matrix of order 3and 1A 1= 5, then find Lad]. A |
~ A -~oyaiysons  ~t~Cfilfc 3~ ~ [Al=5-m ladj. A [~ |

SECTION -B
~if
Question number 11to 22 carry 4 marks each.
~~11 tt22(fCf,~~4~Cf; Tt I

ey G G A T B -t~ =7 -t
11, Ifax b-cxdadaxc=b x d, showtha a- dispadle to b - ¢,
-t

where a ;. _atand bﬂ* c.

et =7 et -t et et =7 et et et -7 -t .
~ axb=-cxd-~ axc—bxdtm~fcf; a-d~ b-c,~
. -t 1 -t -T-H
“‘t,"‘ a d~ b c-~1
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5
12. Prove that: Sin{~) +Sin{ 1 3+ Sin-{~~) =¥
OR

Solve for x;: tan-13x + tan-12x :11“

——— Sin-{~)+Sin-{153)+sin-{ ~~)=¥,

13.  Find the value of").. so that the lines

1-x 7y- 14 5z-10 7-7x Y.=1 6-z2
-3-= 2).. = 11 and~= 1 =5

are perpendicular to each other.

14. Solve the following differentia equation:
8% +Y=CcosXx- smx

~~*141Ch<Qj~re~ I
'g))é+Y:cosx- SMX.
15. Find the particular solution, satisfying the given condition, for the following
differential equation :

~ -; +cosec (;) =0,;Y=0when x= 1.

~  ~ fr11Ch<@j;ft;nt~~~~~ 'CfiBecm;rr~~mo-~ I

~ - +cosec () =0;y=0uctx = 1.
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16. By using properties of determinants, prove the following:
x+t4 2x 2
2X x+4  2x =(5x+4) (4-x?
2X  2x 'x+4
~1{fUlcN ~~CiiTwmm~cRfu;[~:
x+4-  2x 2
2X x+4  2x = (5x+4) (4-x?
2X 22X x+4

17. A dieisthrown again and again until three sixes are obtained. Find the probability of
obtaining the third six in the sixth throw of the die.

~ f{fffi cR GIRGfR~ cicfi~ it ~ ~ cicli~ ~ tR 6 CiiT~ ‘ffir GIR~  ~  Mustfir 1
~ Plif~Cfii; 12m~~tfffitRmmr 6 CiT~~~GfR'~tR~mm~ |

18. Differentiate the following function w.r.t. x:
xsin x + (sin x)COS x
~ ~CiT x-~~ -31CICfiw1~
xsinx + (Sin x)COSX

J’ ~
19. Evaluate .)5 X  2x dx.
-de -e
OR

(x-4)eX
Evaluate: f (x _2)3 dx.

attren'

~ f(X-4)e'
I1IR M quini~ - (x_ 2)3 dx.

20. Prove that the relation Rinthe set A =J1,234, 5} given by R = { (a b) : [a- b]is
even}, is an equivalence relation.

fu;[~~ A={,2345ILrR={@b:[a-j—} UTU-m R~
~m~1
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21.

22.

23.
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Find ~ if (x2 +y2)2=xy.

OR
gZy slY
If y = 3cos (log x) +4 sin (log x), then show that x2 dx>+x dx +y=0
. slY
~(x2+y2?2=xymmadx~~ [
ngy lY
~ Y=3cos (logx) +4sin (logx)t, m~f..px2. X; +X dx +y =0

Find the equation of the tangent to the curve y =~3x - 2 which is parallel to the line
4x-2y  +5=0.

OR
Find the intervals in which the function f given by f(x) = x3 +1)%(l,x "t0is
(i) increasing (ii) decreasing.
CfSf)y=-3x- 2 ~~~~COTfl41Ch<Ol mc;~"tT~4x-2y +5=0~
tl
~m~FFr-gr~f"tTf(x) =x3 +~ X:tO~~t, ()~t(ii) ~IWtH

tl

SECTION-C

~ .~

Question number 23 to 29 carry 6 marks each.
~  'tt&irr 23 ~ 29 o - - 63tCicot |

Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.

OR
A tank with rectangular base and rectangular sides, open at the top is to be
constructed so that its depth is 2 m and volume is 8 m3. If building of tank costs
Rs. 70 per sg. metre for the base and Rs. 45 per sq. metre for sides, what is the cost
of least expensive tank?

COT~~~~rR"m \LFT~t |
~14¢1ChR3WIR q atiactichreftomT ~ 2t [0~ gws~  ~ ~ M-~ ~M
grmur ~  t 1~ M—MUrLg 3wk~ ~ 700 Magnfia< attt dftemT -qr45¢. M

qlioiiz< .anmtm f-xrec14~~FitM~~CFI'Tt?
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24. A diet isto contain at least 80 units of Vitamin A and 100 units of minerals. Two
foods FI and F2 are available. Food FI costs Rs. 4 per unit and F2 costs Rs. 6 per unit.

One unit of food F} contains 3 units of Vitamin A and 4 units of minerals. One unit
of food F2 contains 6 units of Vitamin A and 3 units of minerals. Formu~ate this as a

linear programming problem and find graphicaly the minimum cost for diet that
consists of mixture of these two foods and also meets the minima nutritional

requirements.

—~ M- ci1 80~  fg21f~1A af- 100~ k= T~ 6T M —
~ Fl afu- F2~ ~ 1~ FI ~ ~ 4~ ~~ F2~ ~ 6~ ~ ~

~ |~Fl~~~~3~fcl2If~1A~4~~~ IF2~~~~6~

fCj21f~A *3  ~~— | mr ~

RT ~ .dAM cpr ~ ~ o~ o~ ~ ~ O ~ eopr fir~ ~ afu-~ ~
¢1lgl(atCf)~~~ I

25. Threebags contam Palk as shown i the table below:
Number of Number of Number of

Bag White balls  Black balls Red balls
1 1 2 3
1 2 1 1

ill 4 3 2

A bag is chosen a random and two balls are drawn from it. They happen to be white
and red. What is the probability that they came from the Il bag?

R~ ~~ ~ ~  Fp;nmBepr~ ¢~ :
~ ~~Cf>1 ~~Cf>1 ~~Cf>1

| 1 2 3

11 2 1 1

ill 4 3 2
~ -l -~ T - - GT~ fachfiTH 1<s ~ ot - T~ -grft [T
FifatCh(11~~~<$ - ~~~ffiTiCit  ~2

26. Using matrices, solve the following system of equations:
2x- 3y +5z=11
X+2y-4z-=-5
x +Y-2z =3
~ Corw:0<r ~ Ffli;ir €itfich~ol ~ emm ~

2x- 3y +5z =11
X+2y-4z--5
X +Y-2z =3
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Tt
eCosx

27. Evauate f COSX cosx d.X
e +e—
0

OR
7th

Evaluate: f (2log sinx -log sin 2x) d.x

0
7t
eCosx

I:-fRm~: f eCosx + ecosx  0.X

0

7
I:fRm~: (21log sinx -log sin 2x) d.x

0

28. Using the method of integration, find the area of the region bounded by the lines
2x+y=4,3x- 2y =6andx- 3y +5-0
~icarafoftToln-ITf~  ~ ~al
2X+Y=4,3x- 2y =6(fATx- 3y +5=0
~M~'glf~m~ |

29. Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular
to each of the planes x + 2y + 3z=5and 3x +3y +z= 0.

~ (1 3 2 ~~ MR~ ~ -~ 'glf-a1ciom  ~ ~  —"iekIL
X +2y +3z=5(fAT3x + 3y +z=0.9~~IR~~ i
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