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General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv)  Questions 7 — 19 in Section B are long-answer I type questions carrying 4

marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. T s1aod gHiww & U sEehl #1279 777 &1 ITTHA [T iU

_ (dy 3 d2y
y—x(dxj ’ dx?

Find the sum of the order and the degree of the following differential
equation :

_ dy 3 d2y
y—X(de ’ dx?

2. 9 sraera TRl 1 g4 A9 il -

x4/(1 + y2) dx + y 1+ x2) dy =0

Find the solution of the following differential equation :

x4/(1 + yz) dx +y4(1 + x2) dy =0

cos® sin0
3. 3fc A=
—sinO® cos O

1A hITTT, |

cos® sinO

}ﬁ,a}%&ﬁmmnﬁm, Det (A™) T A

If A=
—sinO cos O

Det (A™).

}, then for any natural number n, find the value of

. - .
4. G @ =i+ 2] -3k aM b =37 -] +2k 3 % creEq TH A
gfew ma HifSe, fSgerr afmmor V171 7
Find a vector of magnitude J171 which is perpendicular to both of the
- A A A - A A A
vectors a = i+ 2j — 3k and b = 31 —j +2k.

65/3/A 3 P.T.O.



5.

[l 2x=3y=—z AT 6x=—y=—4z % S I BV T T |
Find the angle between the lines 2x =3y =-2z and 6x=-y =—4z.

. —> — >
e OACH, afe B, 41 ACH1 #eafeg 81 a9 OA = a, OB = b &, dl
H

OC &1 817 ?

—>
In a triangle OAC, if B is the mid-point of side AC and OA

%
a,
— - —>

OB = Db, then whatis OC ?

Qs

SECTION B

Y97 GEIT 7 & 19 7% JA% Jo7 4 375 5 |
Question numbers 7 to 19 carry 4 marks each.

7.

8.

65/3/A

T Td hIFT

n/2 9

J‘ cos” x dx
1+ 3sin? x

0

Evaluate :

n/2 9
j cos” x dx
2

1+3sin” x
0

A 19 hIT

n/4

sin X + cos X
—————|dx
_“( 3 + sin 2x J

0



Evaluate :
n/4

sinx+cosx) .
3 + sin 2x
0
%
9. THART® @ =i+4)+2k, b =31-2)+7k 3K
—> —> .
¢ =21-]+4k. wrmaky d IM@ERT S @ W b A WA
_)
A .d = 27

- A A - A A A - A A A
Let a =1 +4j +2k, b=3i -2j +7k and ¢ =2i — j +4k. Find

o —
b ¢

Q—‘\L >

%
a vector d which is perpendicular to both a and and ¢ . d = 27.

10. T T@isti & = ol =dad gt 1a HiT

AN A A A A A A
r =(i +2j +3k)+A (21 +3j +4k)
- A A A A A A
r =(21 +4j +5k)+pn4i +6j +8k)
JrerEn
3T GUAS b1 THIHLT T HINT S THAAT 2x +y —z = 3 AT
5x— 3y +4z+9=0 dhI Tfdosed @1 & Bl ATl & qAT @1

X=1_y=3_ 577 3 e & |
2 4 -5

Find the shortest distance between the following lines :
RN A A A A A A
r =(1 +2) +3k)+A (21 +3j +4k)
- A A A A A A
r =21 +4j +5k)+pn4i +6j +8k)
OR

Find the equation of the plane passing through the line of intersection of
the planes 2x +y—-z=3 and 5x -3y + 4z + 9 =0 and is parallel to the
x—-1 y-3 5-z

4 -5

line

65/3/A 5 P.T.O.



11.

12.

65/3/A

Tsh SRR o Ueh haH AN TAd shl WTRhdl 0-4 GAT Ush whad WD e <hl
TIRERAT 0-6 8 | WIIehdl H@ hite foh 5 heH =@ & Iv9Nd, Ig ARk
IRfEeh foig & T haH g B |

AT

A wifoT fop s Tgshl Teh UTET 3BTl & | Ife 38 137 2 <hl T U9 Bl
B, Al 98 Ueh Udeb ol i 91 3D 8 R U hl T i Hdt 2 | I
3T 3, 4,5 T 6h T&AT ITH Bl 2, Al 98 Th (Uaeh ol Ush SR 3BT & 37T
Ig e Ll 7 Toh 30 W @ a1 9 U ga | IS 3W I T W W BT
2, A 39 g 3IDTA T UT8 W 3, 4, 5 FT 6 ITH B4 <hl TTTIehdT &1 8 2

A man takes a step forward with probability 0-4 and backward with

probability 0-6. Find the probability that at the end of 5 steps, he is one
step away from the starting point.

OR

Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three
times and notes the number of ‘tails’. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?

IR Ufth ARl (FAWaon) o TN ¥ HE oeyg W Sfaam §d

0O 1 2
1 2 3
3 1 0
YT
0 6 7 0 1 1 2

e A=| -6 0 8, B={1 0 2|, C=|-2], @ AC,

7  _8 0 1 2 0 3
BC T (A + B)C & Ulehed e | I8 off Heafug <hifSw s
(A+B)C=AC + BC.



Using elementary row operations (transformations), find the inverse of
the following matrix :

0O 1 2
1 2 3
3 1 0
OR
0 6 7 0 1 1 2
If A=| -6 0 8|,B=|1 0 2 |, C=| —2 |, then calculate
7 -8 0 1 2 0 3

AC, BC and (A + B) C. Also verify that (A + B) C = AC + BC.

13. aH flx) = |x| + |x — 1| I FATA (-1, 2) H AqcAdT qAT STSh-1Fal <hl
fergrm ifSte |

Discuss the continuity and differentiability of the function
fx) = |x| + |x— 1| in the interval (-1, 2).

2
14. Ife x = a (cos 2t + 2t sin 2t) AT y = a (sin 2t — 2t cos 2t) &, @ j—;’ S
X
Hifsm |
2

If x=a(cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find 3—;7 .
X

15. e (ax +b) X =x B, @1 fe@my f5
2 2
3| Ay | _ (v _
: (dxz] B (X dx y]
If (ax +b) "% = x, then show that
2 2
3 A7y | _ (dy _
* {dxz] - (X dx y}

65/3/A 7 P.T.O.



16. U Fd HIfTT :

SInX — X COS X
dx

X (X + sin x)

HAYAT
A FTd HITT
j x? dx
x-1Dx%+1)
Evaluate :

SinX — X COS X
dx

X (X + sin x)

OR

Evaluate :

3
j X dx
(x-1)x2+1)

17. AR BT UER g | IEGR A H, 4 79, 6 Ufga¢ a1 2 =4 3, 3R uf&ar B
H, 2 7o9, 2 Afgad qur 4 o= § | fd gy, ufgen 9 a= H HHAm: 2400,
1900 TAT 1800 HeAdl I ek W ¢4 1 gara 7, 3N O 45, 55 AT

33 UM WIEH < 1 FoIa fean Sar B | 39Yh gIA1 9 a2F Hl ARG g
&g HINT | 3TTegg TUHwA T TR Hieh, Todeh INAR & 7T shallll qen
TIEH 1 G T el HA HET G T | 389 T | 39 AR oh o= Fqrerd
MR o foTu fohd Tepm 1 STEehal Icqd L Tohd & 2

65/3/A 8



18.

19.

65/3/A

There are 2 families A and B. There are 4 men, 6 women and 2 children

in family A, and 2 men, 2 women and 4 children in family B. The

recommended daily amount of calories is 2400 for men, 1900 for women,

1800 for children and 45 grams of proteins for men, 55 grams for women

and 33 grams for children. Represent the above information using

matrices. Using matrix multiplication, calculate the total requirement of

calories and proteins for each of the 2 families. What awareness can you

create among people about the balanced diet from this question ?

HH F1d I
tan {2 tan_1(1) + E}
5 4

Evaluate :

tan Ztan_l(lj + T
5 4

ARfUTehi < TOTEMT 1 FANT R g Shife foh

b3 2 b| =2(a-b)(b-c)(c—a)(a+b+c).

b3 2 b| =2(a-b)(b-c)(c—a)(a+b+c).

P.T.O.



T us |
SECTION C

J97 G&IT 20 T 26 TF Jdb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. TUH ha¥ H 5 A 9 2 hieil ¢ & | G e foq1 Afewemaqn & argesan e
TS | " g TR X el T8 whIel TQl i G i AT w8 | X %
FEATIOd W 1 & ? 91 X Toh I1gfeseh o’ g ? AfG &1, a X ol 01T F T
1 HINT |

An urn contains 5 red and 2 black balls. Two balls are randomly drawn,
without replacement. Let X represent the number of black balls drawn.
What are the possible values of X ? Is X a random variable ? If yes, find
the mean and variance of X.

21. IoE fafy gro = M Tiume guaen = g FIfT |
= sl & st
X+ 2y >10
X+y =26
3x+y=>8
x,y2>0

z = 3 + By 1 =IAHIHLT hHITIT |

Solve the following linear programming problem graphically.
Minimise z = 3x + 5y
subject to the constraints
X+ 2y>10
X+y =26
3x+y=>8
x,y > 0.
65/3/A 10



22. Tuifa $ifSte o o ot arcafas gensti s agq==a R4 R=1{(a,b):a,b R
dM a—b + /3 e S, & S wft rufm wwneti w1 Ty= 3, g qRya
Try R Wed, TEfid q9T Tk 2 |

AT

T fF A=R xR 8dMAH (a, b) * (¢, d) = (a + ¢, b + d) gRT IR T
feonurh afspen 2 | Tag FiISu fo5 * wrfafmg g o= 2 1 AT « =
qcHHeh AT FTd hifolT 99T 37T (3, — 5) T A H Sideny 7aga ff foifRgu |

Determine whether the relation R defined on the set R of all real
numbers as R={(a,b):a,b e Randa—-b+ +/3 €S, where S is the set of

all irrational numbers}, is reflexive, symmetric and transitive.

OR

Let A= R xR and * be the binary operation on A defined by
(a, b) % (c,d) = (a + ¢, b +d). Prove that * is commutative and associative.
Find the identity element for + on A. Also write the inverse element of the

element (3, — 5) in A.

23. IO x2 +y? =47 U8 AU %k WA h foRe forg T ST TR @1 x-3& B
fag A9 y-31&1 = fog BW el 2 | A O, 99 %1 &3 &, dl (OA + OB)
1 LA 7 F1d HIRT |
Tangent to the circle x2 + y2 =4 at any point on it in the first quadrant

makes intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).

65/3/A 11 P.T.O.



24.

25.

26.

65/3/A

E@IsQ IR EE NI EIERY (x — y)g—y = X + 2y gHITA % aAq Sﬁ aAd ot
X
%ll\aQ |

AT
TR b FA (x — h)? + (y — k)2 = 12 H1 31kt TR0 1q Shifore, &l h qen
k Te 3T 8 |
Show that the differential equation (x — y)g—y = x + 2y is homogeneous
X

and solve it also.
OR

Find the differential equation of the family of curves

(x-h)? + (y — k)% = r2, where h and k are arbitrary constants.

fag P(6, 5, 9) | Bl I ATc1 30 FHAS o1 HHIHWT [1d shife 511 fop fermgati
A3, -1, 2), B(5, 2, 4) @1 C(-1, -1, 6) & Fulfta o & 9@ & | 3 : 39

qAqd i fag A€ gl ot Fa HIT |

Find the equation of a plane passing through the point P(6, 5, 9) and
parallel to the plane determined by the points A(3, -1, 2), B(5, 2, 4) and
C(-1, -1, 6). Also find the distance of this plane from the point A.

i Waetd y? = 16ax AT W y = 4mx g IREg & HT &b %aﬁsa»‘ré
B, I U & YINT ¥ m T HIF J1d hifoT |

If the area bounded by the parabola yz = 16ax and the line y = 4mx is
2

?—2 sq. units, then using integration, find the value of m.

12



QUESTION PAPER CODE 65/3/A
EXPECTED ANSWERS/VALUE POINTS

SECTION -A

Order 2 or degree =1

sum=13

x dx

V1+x?

Writingj 13—1 - dy = —I
y

Getting \[1+y® + V1+x> = ¢

getting |A| =1

Vector Perpendicular to aand b = ‘ﬁ —
axb ‘

[Finding or using]

Required Vector = { —11j-7k

Writing standard form
izzziandiziz
3 2 -6 2 -12
Finding = ~
a?; _ OA +0C
2
OC = 2b-a

34
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SECTION -B

3 dx 2 sec’x
7 b= ~£l+4tan2x B ~([(l+tan2x) (1+4tan2x) dx
Put tanx = t
. dt LT odt 4 7 dt
b= -([(1+t2)(1+4t2) 3 -([1+t2 "3 -([1+(2t)2

T
4 .
sSin X + COS X
8. I=-[— S dx
0(sm x—cosx) -2

Put sinx—cosx=t — t=—1to 0

(cos x +sin x) dx =dt

35
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1m
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1m
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9. Writing d = k(axbj

i j k
=All 4 2
Im
3 -2 7
:k(32i—j—l4kJ ................... (1) I m
c-d =27
(2i—j+4k)-k(32i—j—l4k):27
9 = 27 I m
A =3
. d = 96i-3j-42k I'm
10.  Lines are parallel 2m
(az—alij
~ SD=|—7-+——
—b’ Im
a,—a =i+2j+2k and - b = 2i+3j+4k
i ] k
(az—aleb: 1 2 2|, |b|l=+29 st Yam
2 3 4



11.

Required equation of plane is

2x+y—z-3+A(5x -3y +4z+9) = 0 — (1)

X (2+50)+y(1-3%)+z (~1+41)+ 91 -3=0

(1) is parallel to Xz_l = -

© 2(2450)+4(1-32)+5 (~1+41)=0
- a=-41
6

(1) = 7x+9y-10z-27 =0

2 3
P (step forward) = 5> P (step backword) = A

He can remain a step away in either of the
ways : 3 steps forward & 2 backwards

or 2 steps forward & 3 backwards

5

2 3 3 2
. required possibility = °C, (gj [_j + SCZ[

_n
125

OR

37
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A die is thrown

Let E, be the event of getting 1 or 2
Let E, be the event of getting 3,4, 5 or 6
Let Abe the event of getting a tail

VIRV

o(E /) _ P(EZ)XP(%J
( /AJ B P(EI)XP(%I) + P(Ez)xp(%zj

_ 3 2
2 1
—X ==X —
3 2
_ 8
11
A=T1A
01 2 1 00
1 23 =101 0]A
310 0 0 1

Using elementary row trans formations to get

1 00 3 -2 1
01 0 =|-9 6 -2|A
0 0 1 5 -3 1

3 -2 1

= A" =|-9 6 -2

5 -3 1

38
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13.

OR

0 6 7|2 9
AC=|-6 0 8| |-2| =12
|7 -8 0] |3 30
0o 1 1] ]2 1
BC=1|1 0 2| |-2| =] 8
12 0] |3 -2
10|
AC+BC = |20
28 |
[0 7 8 2
(A+B)C = |-5 0 10| |-2
'8 -6 0 3
10
= 120
| 28

Yes, (A+B) C = AC+BC

-2x+1 if x<0
f(x) = 1 if 0<x<l1
2x—-1 if x>1

Only possible discontinuties are at x =0, x=1

at x=0 : at x=1

L. H. limit = 1 : L. H. limit = 1
f(1)= R. H. limit = 1

f(0) = R. H. limit = 1
. f(x) is continuous in the interval (— 1, 2)
At x=0
LHD=-2=#RHD-=1

-, f(x) is not differentiable in the interval (— 1, 2)

39
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14.

15.

X = a (cos 2t + 2t sin 2t)

y = a (sin 2t — 2t cos 2t)

= d—X = 4atcos2t
dt
= ﬂ = 4atsin 2t
dt
= ﬂ = tan 2t
dx
2
= —2 = 2sec’2t - de
dx dx
d’y B 1
dx? 2atcos’2t
y _
Pl log x—log (ax+b)

differentiating w.r.t. x,

dy
Y& Y1 A b
x> X ax+b X(ax+b)
= ﬂ _ bx
dx (aX+b) ................... (1)

differentiating w.r.t.x again

d’y N dy dy _ (ax+b)b—abx

dx*  dx  dx (ax +b)’

40
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16.

d’y b’

X =
dx>  (ax+b)’ Im
wiiting = © ¥ = (<) 2 %
riting < b | 2) >m
From (1)and (2) =
d? d ’
x+sinx—x(l+cosx)
I= dx
J x (x +sin x) I'm
J' d J‘l"'COSX put x+sinx =t 2m
= X —
X +sm X = (1+cosx) dx = dt
= log|x|—log|x+sinx+c Im
OR
x—)Ix*+x+1)+1
I= J.( )E ) dx Yam

J-x 2rx+1

dx +
x> +1 J.xlierli Im

X 1 1 1 X 1 1
=I(1+2 pr o tox 1 de 1%am

1 1 1
:x+Zlog‘x2+l‘+Elog|x—l|—§tan’1x+c Im

41



C P

. 2400 45
17. Family A = |4 6 2 2m

. 1900 55

Familly B = |2 2
1800 33
- _ S 24600 576

Writing Matrix Multiplication as 15800 332 Im
Writing about awareness of balanced diet I m

Alt: Method

Taking the given data for all Men, all Women, all Children
for each family, the solution must be given marks

accordingly

2
18. tan {tan1 [%}+%} = tan {tan’' A +E 1m

1] 4
25
tan <tan”' i +E
12)" 4 I'm
5
—+1
17
= 12—527 1+1m
12

R - R-R & R - R - R

42



A=-2 1+ m

0 a’+ab+b* 1
0 b>+c*+bc 1

=—2(a—-b)(b—2c) Im
¢’ C
= -2(a-b) (b-c) {a’+ab+b>—b> —bc —c* Yym
= 2 (a-b) (b-c) (c—a) (a+tb+c) Yam
SECTION -C
Possible values of x are 0, 1, 2 and x is a random variable 1Y%4m
X: P(x) x P(x) x?P(x)
’C,x’C, 20 1
0 7—Cz = E 0 0 For P (X) 172m
! ’C,x °C, 20 20 20 P p y
7C2 ) 42 42 or x P(x) >m
, CGxG,_2 4 8 -~ .
C, & 42 42 or X P (x) >
24 28
P(x)= —; *P(x)= —
D xP(x) 5 > X’ P(x) e Im
Mean = Zx P(x) = %; variance = sz P(x) - [Zx P(x)]2 1m
) 2 16 50
Variance = — =2 _ 2 ==
147 3 49 147

43



21.

22.

& L@_ 7 Correct graphs of 3 lines
SR \ 7 A Correctly shading
SRYA N Ta L . .
N - feasible region
5 N/ 7i
(2% - P
Y .
\ C A A A
b Y 4\
e &L A
\\ \ \\A X 1735 )
Y » X + J C
b ey
~ Gl
-
SR Y g‘

=

Vertices are A (10, 0), B(2,4),C(1,5) & D(0,8)
Z =3x+ Sy is minimum

at B (2, 4) and the minimum Value is 26.

on Plotting (3x+ 5y <26)

since these it no common point with the feasible

region, Hence, x=2, y=4 gives minimum Z

Here R = {(a,b):a,beiRanda—b+\/§eS,where

S is the set of all irrational numbers. }

() Vae®,(a a)eRasa—a++/3 is irrational

- R s reflexive
(i) Let for a, be R, (a,b)e R i.e.a—b + /3 is irrational

a—b+ /3 isirrational = b-a++3eS .. (b,a) eR

Hence R is symmetric

(iii) Let(a,b)e Rand(b,c)eR, fora,b,ceR

a—b+\/§eS and b—c+\/§eS

44
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adding to get a—c + 2+/3 €S Hence (a,c)eR

R is Transitive
OR

Va,b,cde feR
(@.b)*(c.d))*(e.f) = (a+c,b+d)*(e.f)

= (a+c+e,brd+f) — (3)
(0.5)*(c 4)*(c.9) = (a.b)* (c+e.d+1)

= (a+c+e,brd+f) — (4
-, * is Associative
Let (x, y) be on identity element in 9 x R
= @b)*(xy = (ab) =(xy) *(@b)
= atx=ab+y=D>

x=0, y=0

- (0, 0) is identity element
Let the inverse element of (3, - 5) be (x . y,.)
= G,=-5*E,y) =(0,0) = (x,y) *3,-5)

3+X1=0, —5+y1=0

= (=3, 5)is aninverse of (3, —5)

45
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23.

2R

\

/ \

 Go-Dp-

/ e (‘/

X \ @]
\

x2+y2=4. OPis L to AB
2

cosO=—; OA = 2secH
OA

cos (900 —9) = %

OB = 2 cosecO

LetS=0A + OB =2 (sec 0 +cosec 0)

% =2 (secO tan 6 —cosec 0 - cot 9)

sin® 0 — cos’ O
=2 5
Sm e.cose ...................................................
) .. dsS
for maxima orminima — = (
do
= 0 = E,
4
2
2 = d—§>0when6=E
do 4

. OA +OB is minimum

— OA+OB = 4./2 unit
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24.

(=) L= w2y
dx
dy _ x+2y
dx X—y
Y
1+2=
e
- = = | 7/ | e, 1
R 4 (1)
X

.. differential equation is homogeneous Eqn.

y=VX to give

_dV 1+2v

V+X

d_x 1-v

1-v dx
+v+v X

:_lj 2V+12dv+§.[ dv :d_x
291+v+v 2

— % log ‘1+V+V2‘+\/§tanl[ N j = 10g|x|+c

2 2
— % log XH;# +\/§tanl(2zj;} = log|x|+c
OR
(x=h)+(y-k) 2 = 0
dx
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= (y-k) =
(y-k) oy
dx’
2
1+[Zyj d
(1) = (x-h)= —F— Im
dy &
dx’
Putting in the given eqn.

2 2
[1+[dyj J
dx
dzy ?
&
3 2
dy ’ 2 d2y
1+ = = —
o |: (dxj} ' de2 I'm

25.  Eqgn. ofa plane through
and Points A(6,5,9), B(5,2,4) &C (-1,—1,6)is

: =r
[dx I m

x—6 y-5 z-9
= 2 3 2 | =0 2m
-6 -3 2

= 3x—-4y+3z-25=0 —> (2) 1'am

distance from (3,—1,2) to (2)

_|9+4+6-25

6
d = = units
J9+16+9 ‘ B34 Zm
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26.

= Figure ........
7
N\t
ol |t
/4 = S
i a
7 g e
//
L e
. 3 =\&a7
N \\:_\

y=4mx — (1) and y=16ax — (2)

Required area

= 3 3%13 = — given
m = 8
m =2
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