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General Instructions:
1. All question are compulsory.

2. The question paper consists of 29 questions divided into three sections A,B and C. Section — A
comprises of 10 question of 1 mark each. Section — B comprises of 12 questions of 4 marks each and
Section — C comprises of 7 questions of 6 marks each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one
correct option out of the given four.

4, There is no overall choice. However, internal choice has been provided in 2 question of four marks and
2 questions of six marks each. Y ou have to attempt only one If the alternativesin all such questions.

5. Use of calculator is not permitted.

6. Please check that this question paper contains 3 printed pages.

7. 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.
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Section A

Q.1 | Find the maximum and minimum values, if any of f(x) =|sin3x/—3. Ans.max =-2, mini=-3
Q.2 Find the direction cosines of x-axis. Ans(1,0,0).

2 b
c 1

Q.3 | If thefollowing matrix is skew symmetric, find the valuesof a, b, c.If A = r a 3 ] . Ansa= -
-1
0

2,b=0,c=-3

4 X a+l

Q Evaluate: [(eX109a + g2 l0g X + galog @) gx. Ans. & X Lax+c
loga a+1
1
Q-5 Evaluate : j— Ans= -(1+ x“‘)Z +C
x2(x* +1)¥4
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Q.6 Find the point on the curve y* =8x for which the abscissa and ordinate change at the same rate. Ans

dy
~_1(2,4
o ( )

Q.7 | Findtheinverse element of thebinary relation a®b=a+b-4. Anse=4,d=8-aAns=

Q8 The slope of tangent to curve y = x-1 atx =10. Ans y__1

X -2 ax 64
ﬂ , then find the value of b. Ans b=+ +/2

QY it A2=Afor Az{

Q.10 | Findthevalue of sec” (tan*2). Ans=5

Section B

Q.11
a+b-6,ifa+b>6

Show that zero is the identity for this operation and each element a of the set isinvertible with

6 — a being theinverse of a.

Q.12 | Itis given that for the function f given by f(x)= x> +bx? + ax, x e [1,3] Rolle’s theorem holds with

a+b, ifa+b<6
Define a binary operation * on the set {0, 1, 2, 3, 4, 5}asa*b={ * +Dh< }

c= 2+i.Find thevaluesof aand b. Ansa=11;b=-6

V3

Q.13 a b ¢

Provethatla—b b-c c-al=a®+b®+c® - 3abc .Also prove that value of determinant is always
b+c c+a a+b

positiveif a, b, cispositive rea number .

Q14 | vauae: J':sinl(xxfl—x—\/;\/l— NG )dx,og xs1.Ans=%—1
OR

7l2
Evaluate: _[sin 2xtan™(sinx)dx. Ans :% -1
0

Q.15 | Find all the points of discontinuity of the function f (x) = [x*]on [1, 2)where | ]denotes the greatest

1 xellv2)
integer function. Ansf (x) = {2 ; xe[v2,4/3)}at x = V2;RHL=2& LHL =1 RHL = LHL at
3 ; xe[/32)
=+/3;RHL =3& LHL = 2.. RHL = LHL there fore poit of discontinuity vV2&+/3 on[ 1, 2)
Q.16 Find the particul ar solution of the differentia equation
(xdy — ydx)y.si n(lj = (ydx+ xdy)xcosl, giventhat y=r whenx=3. Ans seci = 23—XY
X X X 3
A7 s '
Q Solve the differentia equation: dz’; = ysin?y .. Ans x:y_+X0052y—Sm2y
dy 12 8 8
OR
Form a differential equation of the curve xy = Ae* + Be ™ + x*, A and B are arbitrary constants. Ans
xd—2y+2ﬂ= Xy — X +2
dx*  dx
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Q.18 | Anurn contains 25 balls of which 10 balls bear a mark “X* and the remaining 15 bear mark "Y”.
A ball isdrawn at random from the urn, its mark is noted down and it is replaced. If 6 balls
aredrawn in thisway, find the probability that

(i) all will bear *X” mark. (ii) not more than 2 will bear *Y’ mark

(iii) at least one ball will bear *Y’ mark

(iv) the number of balls with *X” mark and “Y” mark will be equal . Ans (i) 64 (i) 2796

15625 * 15625
15561 . 864
(V) ——

(i) =222
15625 © ~ 3125

OR
In ahurdle race, a player has to cross 10 hurdles . The probability that he will clear each hurdleis 5/
5°x15 59

6 .What is the probability that he will knock down fewer than 2 hurdies ? Ans —— = —-x3
6 6

Q.19 | If axb=¢Exd andaxc=bxd,showthat a—d isparalel to b - ¢ wherea=d &b #¢.
Q.20

If y=cot*(ycosx) —tan*(~/cosx) Provethat siny = tan? g

2
Q.21 If y=(x++x*>+1)", then show that (X2+1)3 ¥+x%—m2y:0.
X X

OR

If Y= X" thenprovethat ! 'V 1_[ dy_] S A
& Yo
Q.22 | Find the vector equation of the line paralel to the line Xglz 2_3y _ 223 and passing through the

X

point (2, 4, 5) . Also find the distance between two lines . Ans ?=(2i +4j+5Kk)+ A(2i + 3] + 4k)

(52‘51}5 5

5 - - - .
SD.= = &| a,— b=2-k
‘b’ \29 (az aijx

Section C

Q.23 2 3 4 20 2 k]
fa s 4 6and8{8 6 -
3

2 -13 7

are two square matrices, find AB and hence Solve the

Q.24

Evaluate : Jsin X(5_14COS x)dX .Ans.%Iog(l—cosx)—%Iog(1+cosx)—glog((5—4cosx)

Q.25 | Two bag A and B contains 4 white and 3 black balls and 2 white and 2 black balls respectively. From
bag A, two balls are drawn at random and then transferred to bag B. A ball is then drawn from bag B
and is found to be a black ball. What is the probability that the transferred balls were 1 white and 1
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black? AnsRequiredProbabiIity—lz ) %2 2 7 s 2

276 276 4276
Q.26 | Draw the rough sketch of the region enclosed between the circles x> +y* =4 and (x—2)* +y* =1.

Using integration, find the area of the enclosed region . Ans Required Area =

R e e e E i ET

714 2 4
OR
Prove that the curves y2=4x&x2—4y divide the area of square bounded by x=0,x =4,y =4 and
y = 0into three equal parts. Ans A = ( —Jax)ix= A, = '[( x——jdx A = j( jdx:%

Q.27 A toy company manufactures two types of dolls, A & B . Market tests and available recourses have
indicated that the combined production level should not exceeds 1200 dolls per week and the demand
for dolls of type B is at most half of that for doll of type A. Further the production level of dolls of
type A can exceeds three times the production of dolls of other type by at most 600 units . If the
company makes profit of ¥ 12 and I 16 per doll respectively on doll A and B ,how many each
should be produce  weekly in order to maximum profit ? Ans
X2 0;y20;x+ Yy < 1200 ;ys;—;x33y+600 7P =12 x + 16 yCORNER POINTS : ( an) ; ( 600, 0) (

1050, 150) ; ( 800, 400) Z is maximum at ( 800 , 400 ) . there fore 800 of type A and 400 of type B
should be produce to get maximum profit .

Q.28 Find the vector and Cartesan equation of the plane containing the two lines
Fr=2i+)-3k+A(i+2j+5k);r =2i+ j-3k+ g(3i-2j]+5k).

Also find theinclination of this plane with the XZ plane. Ans g — cos‘l(%j eq 10x + 5y — 4z = 37
141

Q.29 | 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 ¥ 70 per sq meters for the base and I 45 per
square meter for sides. What is the cost of least expensivetank? Ans: L =x& B=y

Xy =4:c0s t=Ixb+2xh(l+b)x45
70 Cost of least
f(X)=70x +2x2x(x+y)x45 =280 +180 x+ — = f/(x)=0= x=2

X
Expansion 1000

OR
A helicopter is flying along the curve y=x*+2. A soldier is placed at the point (3, 2). Find the
nearest distance between the soldier and the helicopter. Ans
f(x)=(x-3)+x*=(1,3)& D=+/5

X

MAKING A HABIT OF DOING IT NOW
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