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General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.
(iii) Marks for each question are indicated against it.

(iv) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(v) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(vi) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vii) Please write down the serial number of the Question before attempting it.

qUE - F
SECTION - A

T T 1 6 T TS Ue 1 3H F & |
Question numbers 1 to 6 carry 1 mark each.

1. A U 3@ x-37T § 90°, y-3TT T 60° T z- 37T © =AU O T ¢, o 0 H HiTs | 1

If a line makes angles 90°, 60° and O with x, y and z-axis respectively, where 0 is
acute, then find 0.

li-jl

2. 3 x 3l TH A A = (a) P FoTT 0 = > FRT TR &, 1 37
a,; et | 1
Write the element a,; of a 3 X 3 matrix A = (aij) whose elements a;; are given by
li—jl
Q=" -

3. aﬁﬁav_%v:%+B3€fﬁF\&lﬁqu STl 3T THIHTT A HITT, ST&T A 71 B @D
T | 1

A
Find the differential equation representing the family of curves v = Tt B, where A

and B are arbitrary constants.
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4. IR GHIHOT

E-glg-
Vro ADdy

T FHTRC T[0T 1T HiT | 1

Find the integrating factor of the differential equation

[e_z\/; B Lj dx |
Vr Ady T

5. AR A =Ti+)—4kTM b =21+ 6] + 3k &, 7 TR 3 FTWET b W FET 7T FAT | 1

Ifa =71+ 3\ _ 4k and g =21 + 63'\ + 31/;, then find the projection of a on g

6. AXTET T =i+3)+k b=2i—]—kamm T =] +3k TAIAT E, A A F T A
BT | 1

Find A, if the vectors @ = i+ 33'\ + 1/;, b =2 —j\ _kand ¢ = 7»3'\ + 3k are coplanar.

qug_o
SECTION - B
9T ST 7 9 19 Tk Uik U9 4 3h H E |

Question numbers 7 to 19 carry 4 marks each.

7. UHIAAT4HEA T 6 A T & a4 9 BH 7% o 3 A 78 € | Teh U1 SSTAT STl
TITGU 1 A2 3 W AT A AT ST €, 3197 et B | IS 97 7T 9A | 2 71 Agesa
(o1 viqemTe) et STt &, @ 87 &1 % U el o7 Ush hieql i bl WITEehdl T1d
FHIT | 4

et
Teh 17 Tqeeh bt IR SSTell U W Tl shi ST ohT HIed T UEROT 31 iU |

A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls.
A die is thrown. If 1 or 2 appears on it, then bag A is chosen, otherwise bag B. If two
balls are drawn at random (without replacement) from the selected bag, find the
probability of one of them being red and another black.

OR
An unbiased coin is tossed 4 times. Find the mean and variance of the number of heads
obtained.
65/1/2/D 3 [P.T.O.
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8. AT =xi+y]+zk @ TEAT (¥ x1) - (Fxj)+xy

IfT =1 +y] + 7k, find (¥ x 1) - (T x j) + xy

9 Wxgzzyzl z-2 5~ SR THTR x — y + 2 = 5 % Wierwse fog il forg (1, -5, -10) F

T 1 HIT |

Find the distance between the point (-1, —5, —10) and the point of intersection of the

-2 y+1 z-2
linex3 :y4 :le and the plane x —y + z=5.

10. 3 sin [cot™! (x + 1)] = cos(tan™'x) &, AT x T A AT HIT |
AT

2
A (tan~'x)% + (cot 1x)? = 5% &, ol x BT | T HisTa|

If sin [cot™! (x + 1)] = cos(tan~'x), then find x.

OR

2

5T
If (tan 'x)% + (cot x)? = g - then find x.

1 2 1— 2
11. aﬁy:tan_l[zlllix2+§//l xzj,xzsl%,a‘r%xxwuﬂaﬁaﬁﬁm
X- = - X

1422441 =42

dy
= -1 2< o
If y=tan [\/1+x2—\/1—x2j’x <1, then find I

d
12. ATx=acosO+bsin®, y=asin0— bcos@%ﬁﬂ‘ﬂﬁ'&’?%ﬁyz—z axy+y 0.

2d_XQX

Ifx=acosB®+bsin6, y=asin0—bcos 6, show that y 02 X ty= 0.

13. U GwaTg BAST 1 ST 2 TH/s 1 3T 9 9 Wl & | T AR I gy i & 1 8 A ol
T TETE 20 T F 27

The side of an equilateral triangle is increasing at the rate of 2 cm/s. At what rate is its
area increasing when the side of the triangle is 20 cm ?

65/1/2/D 4
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14. ﬂﬁﬂﬁ%‘l@:j(x+3)\/3—4x—x2dx. 4

Find:f(x+3) 3 —4x — x2 dx.

15. i formem™ A, B @91 C T 51T faeiiaa il ot Werar & T T Uhd i & el U
HEAT oI €, 5919 sredlt §RT O Aok Sgel o W 9 o 819 U, FIeredr a wie sl STt
€, TS 9 wesh &1 Hog el % 25, 3 100 71 T 50 ¥ | Hel H fashl g8 ST awqei &

Ten =ty 4
faeme=
A B C
a&q
HERE] 40 25 35
ECiES)) 50 40 50
rors 20 30 40

AT foRIeral 5T SRS a3l i oshl & STeRT-3T6T UHET AT 1 HirTT a1 36T IRt
o A AT |

SURIERT g1 S1Hd U g i feifan |

Three schools A, B and C organized a mela for collecting funds for helping the
rehabilitation of flood victims. They sold hand made fans, mats and plates from

recycled material at a cost of ¥ 25, ¥ 100 and ¥ 50 each.. The number of articles sold
are given below :

School
Article A B C
Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately by selling the above articles. Also
find the total funds collected for the purpose.
Write one value generated by the above situation.

2 0 1
16. akA=| 2 1 3 |2 drAZ-5A + 4] 79 HIT | 4
1 -1 0
31 3ME X T T alieh A2 —5A +41+X =0
3AAT
1 23
e A= 0 -1 4 |g @A) I HT |
2 21
65/1/2/D 5 [P.T.O.
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2 0 1
If A=| 2 1 3 | find A2 - SA + 4I and hence find a matrix X such that
1 -1 0
A’-5A+41+X=0
OR
-2 3
IfA=[ 0 -1 4 | find(A")L
2 2 1
a -1 0
17. 3 fx)= | ax a -1 | & 9RO & [orEEt & W& 9 f(2x) — f(x) H AE T
ax> ax a
HIT |
a -1 0
If f(x) = ax a -1 |, using properties of determinants find the value of
ax> ax a
f(2x) — f(x).

dx
18. 3Td HifeTw :

sin x + sin 2x
arrar
7 BT x & GTUe] AR hiT

2 -3x+1

\/1—x2

) dx
Find : fsin X + sin 2x
OR
Integrate the following w.r.t. x

2 -3x+1

\/1—x2

T
19. o9 TE ST f(cos ax — sin bx)? dx
—T
T
Evaluate : f (cos ax — sin bx)? dx

—T
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20. 3TIHET THEHT ;
(tan"ly — x)dy = (1 + y?)dx T &1 T I | 6
YAt
d
aqawwﬁwaxx X—LWWWWW S x=0F Wy =1%¢ |
Solve the differential equation :
(tan”ly — x)dy = (1 + y?)dx.
OR
d
Find the particular solution of the differential equation Exx x_% given that y = 1,
when x = 0.
1 —1 3
21. Y > y; _Z4 3ﬂTx1 _% % TRER el &, a k H A A
ﬁﬁq|W;E%@aﬁﬁaﬂi&ww<ﬂmﬁauqmwaﬁwaﬁﬁﬁql 6
—1 + 1 —1 -3 -k
If lines L 5 = J 3 = z 1 and L . = J ) :% intersect, then find the value of k and
hence find the equation of the plane containing these lines.
. o s — 2 — 1
22. I A 3R B 3 UG WA g1 & 9 T P(A N B) :TsaﬁTP(Am B)=¢, ar P(A)
a1 P(B) T HiteTT | 6
— 2
If A and B are two independent events such that P(A N B) = 15 and P(A N B) =
then find P(A) and P(B).
23. e f(x) = sin x — cos x, 0 < x < 2% % I ITAAH qA1 F=qH T IS T4 wa
AT T R =9 91 ot [0 S | 6
Find the local maxima and local minima, of the function f(x) = sin x — cos x, 0 < x < 27.
Also find the local maximum and local minimum values.
65/1/2/D 7 [P.T.O.
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SECTION - C
9 T&AT 20 9§ 26 T Uh U9 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.
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24, T®ERT, z = 2x + Sy 1 4 T, =7 axiei & T=id Fd HiveT
2x+4y<8
3x+y<6
x+y<4
x20,y=20

Find graphically, the maximum value of z = 2x + Sy, subject to constraints given
below :

2x+4y<8
3x+y<6
x+y<4
x20,y=20

25. THT N T Ueha Tensti 1 T9=ad & | N x N W 96 R Fe7 &9 @ ufefod &
(a, b) R (c, d) I ad(b + ¢) = be(a + d), TETET 6 7 Teig R TFH qodal G99 € |

Let N denote the set of all natural numbers and R be the relation on N x N defined by
(a, b) R (c, d) if ad(b + c) = bc(a + d). Show that R is an equivalence relation.

26. T2+ y2 = 4% fag (1,/3) WGl TE Rt T q9r A SR x-37T B A e @
UReg R[S 1 THTheT o AT § & AT i |

AT

3
aﬁwﬁ@mamﬁj(ez—ﬁﬂundmmww |
1

Using integration find the area of the triangle formed by positive x-axis and tangent
and normal to the circle x? + y> =4 at (1, \/5).

OR
3

Evaluate f (€273 4+ x2 + 1)dx as a limit of a sum.
1
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QUESTION PAPER CODE 65/2/D
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
2
g=—é2,:>r2d—j 2rg=0
dr r dr dr

2 -1 -1|=0 =>Ar=7

27 2m 20 — _n
cos A+cos 3+cos9—1 = 0 = 7

_12-3] 1
22

SECTION-B

d—X = —asinO+bcosH
do
ﬂ = acosO+bsin 6
do

ﬂ _acosO+bsin0® X

dx asinB+bcosH y

14
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dy
— + 0
or Yy X

2
dx dx dx

2
Using (i) we get 'y dy xdy +1=0

@_ydx
2dz—y—xﬂJr—O
dx’ ax

Let x be the side of an equilateral triangle

o
. dt = cny/s.
2
Area (A) = Y2X
4
dA 3 dx
= — =—x —
dt 2 dt
dA _ V3 (20)-(2) = 203 cm?s
a2
y 1
Writing x+3=—5 (—4—2x)+1

1m

vom

1m

1m

1m

1m

1m

o Jxr3N3-ax—x° dx:—% [(C4-2xN3—ax—x> dx+ [{7-(x+2 dx y4im

= — %(3—4x—x2)%+x—;_2\/3—4x—xz +%sinl[

15
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10. HFE. M P
A (40 50 20) (25 7000
B |25 40 30||100| = |6125
C (35 50 40) 1\ 50 7875

Funds collected by school A : Rs. 7000,
School B : Rs. 6125, School C : Rs. 7875
Total collected : Rs. 21000

For writing one value

5 -1 2
11.  GettingA" = |9 -2 5
0 -1 -2
5 -1 2 -10 0 -5 4 0
A*=5A+41 =19 =2 5 |+ |=10 =5 —15/+1]0 0
0 -1 -2 -5 5 0 0 0
-1 -1 -3
=|-1 =3 =10
-5 4 2
1 1 3
~ X=[1 3 10
5 -4 -2
OR
1 0 =2
A =|-2 -1 2
3 4 1
16
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13.
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|A'| = 1(-9)-2(-5)=-9+10=1%0
-9 -8 -2
AdjA'=| 8 7 2
-5 -4 -1
-9 -8 -2
A =18 7 2
-5 -4 -1
a -1 0

f(x) = ax a -1
aX2 ax a
R 5> R-xR and R > R - xR
2 2 1 3 3 1
a -1 0

f(x) = 0 a+x -l (For bringing 2 zeroes in any row/column

0 ax+x~ a
f(x) = a (a2+2ax+x2) = a(x-l-a)2

f(2x) — f(x) = a[2x+a]’ — a(x+a)

= ax (3x+2a)

.[ dx _ .[ dx .[ sin x - dx
sin X + sin 2x sin x (1+2 cos x) (1-cosx) (1+cosx) (1+2cos x)

B dt

- _I(l—t) (1+1) (1+2t)
_I{%Jr% %}dt

where cos x=t

1-t 1+t 1+ 2t

= + 10g|l—t|+ %10g|l+t|— %10g|1+2t|+c

1
6

17
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= %10g|l—c0sx + %log 1+c0sx|— %10g|1+2c0sx +c

OR
X =3x+1  _ r2-3x—(1-x’)
'[ '[ \/1 x? &
= 2jﬁ dx —3jﬁ dx—.[\/l—x2 dx

= 2sin7'x +3v1-x2 —%x/l—xz - % sin'x + ¢

or = % sinlx+% (6-x)VI-x*+c

14. 1= ]E(cos ax —sin bx)* dx = ]I‘(coszax+ sinsz)dx — ]E2 cos ax sin bx dx

=1 —1
1 2
[, =2 I (coszax+sin2bx)dx (being an even fiin.)
0
I, = 0 (being an odd fun.)

. T=1 = [(1+cos2ax +1-cos 2bx)dx

cte—=x

2a 2b

[ sin 2ax sin 2bx T
= |2x+
0

2n + —-sin 2anw —

3 | sin 2bx
2a

}or 21

15. LetE :selectingbag A, and E_ : selecting bag B.

E P(El):y’ P(Ez):%

Let A : Getting one Red and one balck ball
18
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10C2 15 1+ m

1827 2 1
315 315 45 m
OR
X 0 1 2 3 4 Yam
4 3 2 2 3 4
1 1 1 1 1 1)1 1
P (x) ‘C, (_J ‘C, (_J (_J o= =] fol=|l=] *cl= 1YAm
2 2)\2 2)\2 2)\2 2
14 _ 6. _4 1
16 16 16 16 16 2
P : 0 4 13 P 4
xP ) - 16 16 16 16
e o 4 2 36 6o,
*PE) 16 16 16 16 2
32
Mean=ZXP(X)=E=2 Yam
. 2 80 2
Variance = > x* P(x) - (Y x P9)f = E—(z) =1 Vom
?x_i):(xi+yj+szxi=—yk+zj 1% m
?x}):(xi+yj+zkjj:xk—zi 1% m
(rx1j (I‘XJ) (oi+zj—ykj-(—zi+oj+xkj:—xy vm
(rx1j-(r><]j+xy:—xy+xy=0 L m
-2 +1 -2 .
Any point on the line X3 = y4 = le 1s (3k+2,4k—1,12k+2) 1 m

Ifthis is the point of intersection with plane x—y+z=5

19
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then 3A+2 —4A+1+12A+2-5=0 = A =0

-, Point of intersection is (2,1, 2)

Required distance = \/(2+1) + (~1+5)' + (2+10f = 13

1 1

Writing cot™ (x +1) =sin™ ———
Y1+ (x+1)?

p—

and tan'x = cos™

o 1 ( L1 J
. SIn | SIN ——| = COS | COS
1+ (x+1) 1+ x°

1+x2+2x+1=1+x> = x= —

OR

(tan’lx)2 + (co‘[’lx)2 = % = (tan’lx)2 + (g - tanli

2
S 2 (tan’lx)2 —mtan'x — 3% =0

[ 2 2
tan71X = w = 37%’_%

= x=-1

Putting x> = cos , we get

y= tan" V1+cosd +v/1-cosd
V1+cos0 —+/1-cosd

20
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- S ()

SECTION -C

20. f(x)=sinx—cosXx, 0<x<2m

f'(x)=0 = cosx+sinx=0 or tanx=-1,

f" (3%)= _ . L — Ve S0, x—3% is Local Maxima

2

[\

and " (7%)= L e ve so,x=7% is Local Minima

V2 2
Local Maximumvalue = €L + 1. V2
V2 2
. 1 1
Local Minimum value = 55 =2
21. Correct graphs of three lines
Correctly shading

feasible region

21
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'2\‘ 4 Vertices are
B
A(0,2),B(1.6,1.2),C(2,.0)
c B : .
K 4 c Z =2x+ 5y is maximum
Bx+4y= G s e at A (0, 2) and maximum value =10

Va,beN, (a,b)R (a,b)asab(b+a)=Dba(a+b)
- Risreflexive .......c........... (1)

Let (a,b) R (¢, d) for(a, b), (c,d) e NxN

Let (a,b) R (c,d) and (c,d) R (e, ), fora, b, c,d, e, f, €N

- ad(b+c)=bc(a+d)andcf(d+e)=de(c+f)

b+c a+d d+e c+f
= and =
be ad de cf
) 1 1 1 1 1 1 1 1
e —+—=—+—and —+— = —+—
c b d a e d f ¢

PN B S U0 B DS G U
addmeweset "y e d d a f c
= af(b+e)=be(atf)

Hence (a,b)R (e, f) . Ristransitive ................... (iv)

Form (i), (iii) and (iv) R is an equivalence relation

22
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e

Correct Fig. I m
fu,m)
Eqn. ofnormal (OP) : y= ./3x YotV m
! % Q Eqn. oftangent (PQ) is
y—\/_:—L (x-1) i.e.y=L (4-x) 1m
V3 3
Coordinates of Q (4, 0) Yam
1 4 1
. Req.area = Iﬁx dx+_[—3(4—x)dx YRRy
0 1
4
1 x’
+ — | 4x—-—
1
+ N [l6—8—4+5} = 243 Sq. units 72m
OR
(62’3" +x° +l)dx hereh:2 vm
n
lim h [f(1)+ f(1+h)+ f(1+2h)+......+ f (1+ (n=1)h)] I m

lim h [(e’1 + 2) + (e’”h +2+2h+h* ) + (e’”’h +2+4h +4h* ) Fon,

N (6,1,3([1-1)11+2+2(n_1)h+(n—1)2h2)J Im

23
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:%gh[e*1(1+e’3h+e*h+ ..... + e’““’”h)+2n+2h(l+2+....+(n—l))+h2 (12+22+...+(n—1)2) 1% m

S _ —h nh (nh—h)(2nh—h
= limh|e. S L b4 onh 4o b k) | oh(oh—h)( ) I'm
h—0 e " -1 2 6
-6 -6 _1 2
=e’1( )+4+4+—=—e’1(e )+3— 1m
- 3 3
24.  Givendifferential equation can be written as
dx N 1 « = tan”'y .
dy 1+y° 1+y° o
- Integrating factoris gtan v Im
. -1 tan’ly
. Solutionis: x -e™ ¥ = J-tany—.ez dy 172m
I+y
= x-e™ Y= _[t e' dt where tan"'y =t I m
=te'l—e' +c = ™" (tanfly—1)+c 1%2m
or x =tan'y—l+ce ™ "?
OR
y
o %
. . . . . 2
Given differential equation is dx 1+[% j
Y dv. v .
Putting = = v toget v+x = 5 172m
X dx I+v
dv A% -V’
X — = —vV= 1% m
dx  1+V 1+v? ’
24

0B365 - Question Bank Software




25.

26.
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2
.[V ;Ll dv = - dx
v X
= 10g|V|—L = — log|x |+¢
2v°

. lo —X——c
. logy 2y2

2

x=0,y=1 = ¢=0 .. logy—2X7 =0

Any point on line Xz_l = y;rl = Z; is (20 +1,30—1,4A+1)

C 2A+1-3  3a-1-k  4h+1
' 1 2 1

= X:—E,hencek=2
2 2
Eqn. of plane containing three lines is

x—-1 y+1 z-1
2 3 4 | =0
1 2 1

= S5x-D+2@Fy+D+1@z-1) =0

ie. 5x-2y—-z-6 = 0

P(AnB)= = = PA)P () -
P(AnB)= = = P(A)P(B) = %
(1-P(A)P(B) = = or P(B)-P(a)-P(B) :% ................. ()
P(A)(1-P(B) = ¢ or P(A)-P(A)P(B) =g ... (i
From (i and i) P (A)~P (B) == - - = -
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_ v o ox=| L
LetP(A) =x, P(B) =y .. x—[30+yJ

1 2
= y-| —+ = = 5 30yP-29y+4=0
(1 y (30 y) Y= 3 y y

Solving to get y=% or y=45

g x:% or x=%
Hence P(A):%, P(B)=% OR P(A):%’ P(B):%
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