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(ii)  HYA T H A 1 39 Fo7-79 7 26 F97 & |

(i) @UE I F I 1 - 6 T 3lad TY-IR Tt 37 & 3K J&%h Fo7 & forw
1 3% [FgRa 8 |

(v) TIET FIHT-19 % F9-FR 1 IJHR & J97 & 3K J9% 97 & forw
4 37% [FeRa & |

W) GUE T FIH 20 - 26 % JH-3HII JHR & J97 & 3N J9% J97 & 70 6
3% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

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.

cos® sin0
1. 3 A=
—sinO® cos O

I ST |

cos® sinO

}gﬁ,?ﬁﬁmﬂwm n T, Det (A™) T AH

If A=
—sinO cos O

Det (A™).

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

2. T 3rasra Gl o U 3Hh F172 9 T77 T IMTHA T HINT ;

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(dxj ’ dx?

3. T 31ahct GHIRU T B FTd hIfVU :
X1/(1+y2) dx+y1/(1+xz) dy =0

Find the solution of the following differential equation :

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

65/1/A 3 P.T.O.



%
b

. —> —>
e OACH, afe B, 41 ACH1 #eafeg 81 421 OA = a, OB = b &, d

__)
OC <1 g 2

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

— > —
OB = b, then whatis OC ?

. A A A —> A A A .
gfewt & = i+ 2] — 3k A b =37 —j +2k I % AEAd TH @
gfesr Fa Hifoe, fS&e gf@mmor V171 8 |

Find a vector of magnitude /171 which is perpendicular to both of the

> AN A > A Ao
vectors a = i + 2j — 3k and b = 3i —j +2k.

@At 2x=3y=—2z Al 6x=—-y=—-4z % & T IV T IV |
Find the angle between the lines 2x =3y =—z and 6x=-y =—4z.

Qs d
SECTION B

Jo7 GEIT7 T 19 T ToF Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7.

A 3 BT uf@r § | 9fEr A H, 4 g8, 6 ufgam qen 2 9= g, 3R 9fEr B
H, 2 9N, 2 A a1 4 = § | Uid eY, Afecl 9 s=l Wl HAM: 2400,
1900 TAT 1800 HeAdl I ek U ¢4 &1 gara 7, 3T U 45, 55 AT
33 UM UH < 1 Fora feam Sar B | S I 9 9% Sl AE g
el T | 3Tegg TUHBA HT TR Hieh, Tdsh TR & fIw haail qen
TIEH 1 & T aTel A HET [1G HIT | 39 T H 3T AR o o F=grerd
IR & T7u fopm TehI hl SReshdl 3cqa o Hehd & 2
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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 ?

8. WM Jd iV :
tan {2 tan_l(lj + E}
5 4

Evaluate :

~1(1 T
tan {2 tan 1(gj + Z}
9. Okl @ Turgml 1 g W fag Hifve e

b3 2 b| =2@-b)(b-c)(c—a)(a+b+c).

b3 2 b| =2(a-b)(b-c)(c—a)(a+b+c).

65/1/A 5 P.T.O.



10.

yrfeyes ufts afshaneti (TuTaen) & v & = oeyg &1 ufaeiw
Hifsu

0 1 2
1 2 3
3 1 0
AT
0 6 7 0 1 1 2

afe A=| -6 0 8|, B=|1 0 2|, C=| -2/, @ AC,

7  _8 0 1 2 0 3
BC @I (A + B)C 1 Ulehed hIfGu | I8 i woafug <hifsu fo
(A+B)C=AC + BC.

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

0 1 2
1 2 3
3 1 0
OR
0 6 7 0 1 1 2
IfA=| -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.

11.

65/1/A

HeH f(x) = |x| + |x— 1| T AT (-1, 2) T FqcIdl QAT ThA a1 hl
fod=m i |

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

6



2
12. I x = a (cos 2t + 2t sin 2t) qAT y = a (sin 2t — 2t cos 2t) %,?‘ﬁ %y 3ATd

dx?
I |
d2
If x=a(cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find d—g .
X

13. 3fe (ax+b)ey/x=x %, I fe@rzu for
£42)-(2-
If (ax +b) e”* = x, then show that
o{53]- (<22 -
14. HM A T :

SinX — X COS X
dx

X (X + sin x)

AAAT
TH Td I
3
X 3 dx
x-1)(xx“+1)
Evaluate :

SinX — X COS X
dx

X (X + sin xX)

OR

Evaluate :

3
j X dx
x-1x2+1)

65/1/A 7

P.T.O.



15.

16.

17.

18.

65/1/A

A F1d il

n/2
j cos? x dx
1+ 3sin® x
0
Evaluate :
n/2
J‘ cos? x dx
1+ 3sin? x
0
A F1d I
n/4
sin X + €os X
—————|dx
_“L 3 + sin 2x j

0

Evaluate :
n/4
sin X + cos X
————|dx
j ( 3 + sin 2x J

0

A A A —> A A A
TH AR & =i+ 4)+2k, b =31i-2]+7k 3K
%

C=2i-f ek wHtm Aty d T AT & R b AFi W o
Ak .d = 2T

RN A A e A A A
Let a =1 +4j +2k, b=3i -2 +7k and

-
C
RN

b

Q—'i, >

a vector d which is perpendicular to both a and

e T@reti & = ol =ad gl 1 hifT
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)+un4i +6j +8k)
HAAT

8



3T THAA T THIHT [T hIfoT S FHdel 2x +y —z = 3 aol
5x — 8y +4z+9=0 < Tldeded 1@T & BIeht SITdT 2 a1 @i

Xx-1_y-3_ 577 % qurm 2|
2 4 -5

Find the shortest distance between the following lines :
—> A N AN N A A
r =(i +2j +3k)+A (21 +3j +4k)
N A A A A A A
r =(21 +4j +5k)+u4i +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

19. T ARk % Tk hed AN I bl IIRRAT 0-4 qAT Teh heH i e <hl
IRkl 0-6 8 | TRk 3Ta HITT foh 5 *eH we & 9w, I8 ARk
TR forg & T FeH T B |

AT

A AT T s Agh! T I STl g | Ife 38 1397 2 <hl &1 9TH Bidl
2, A 98 U fHaeh bl 9 a1 B! 8 3 9 hl & A =l 2 | Ife
3W 3,4, 591 6 h HEAT ITH Bl B, A 98 Teh b I Teh G IVTOICA! & 3N
Ig I Hdl @ Toh 30 W Fod’ a1 9 U g3 | A I Ik Th W WIH Bl
B, A 39 gNI 3BT T UT8 W 3, 4, 5 FT 6 ITH B <hl TTRehdT =T 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 ?

65/1/A 9 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.

21.

65/1/A

faife Shifse fop s aft areafas gemst & @q=a R¥ R={(a,b):a,b eR
dM a—b + /3 e S, & S wft rufm wwneti w1 Ty= 3, g gifya
gra-e R Taded, Tufhd a0 sk 2 |

AT

TR A=R xR 8daT AT (a,b) * (¢, d) = (a + ¢, b + d) g1 RIS T
feamear dfshar 3 | fag hifve fo6 « spufafma qom ag=d 8 1 A T o«
qcHHeh AIIT FTd shiTolT q9T 37T (3, — 5) T A H Uiden 7999 ff feifgu |

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+c, 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.

A x2 + y? = 4 % gl 9gA & 9 o et forg W wh vt W@ x-o1
fag A9 y-31& = faeg BW el 2 | A O, 99 &1 %3 &, di (OA + OB)
1 =9 A 1A T |

Tangent to the circle x2 + yz =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).

10



22. ARt Wae™ y2 = 16ax TAT W1 y = 4mx g IHEg &F F &% %aﬁsaﬂé
B, ol Gl & YT & m 1 HF 14 hIfT |

If the area bounded by the parabola y2 = 16ax and the line y = 4mx is
2

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

23. ﬁ@@%ﬁwaﬁwm—y)j—y _ x + 2y TET 2 AT 3 B of
X
aﬁn\an

AT

Th1 b FA (x — h)? + (y — k)2 = 12 H1 1t TR 1q ShIfore, &l h qen

k TOTS 3R 7 |

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.

24. To=g P(6, 5, 9) € B I ot 38 WA T THIHT F1q I ST fop fermgati
A3, -1, 2), B(5, 2, 4) AT C(-1, -1, 6) & Fulfa o & a9 8 | 3m@: 3@

HaA i fog A€ gl o Fra Hifrg |

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.

65/1/A 11 P.T.O.



25.

26.

65/1/A

T HA H 5 AT 9 2 FHIA 716 & | G g o1 Ao o Argesan fHehre
T | WM e foh X THehlelt T8 Shiefl TGl Shi TE@AT i Ak Hdl & | X 3k
FEATid 7 9T & ? 91 X T ATgfoseh =’ @ ? A1¢ &, al X &l J1ed d Jawol
Frd HIY |

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.

e fafe g e Weaes o gaen i ga hifse |

e sgaQgt & ST

X+ 2y>10
X+y =6
3x+y=>8

x,y=>0

z = 3x + 5y I IAHIHWT HIWT |

Solve the following linear programming problem graphically.
Minimise z = 3x + 5y

subject to the constraints
x+ 2y >10
X+y >6
3x+y=>8
x,y20.

12



QUESTION PAPER CODE 65/1/A
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
getting |A| =1
A =1
Order 2 or degree =1
sum =3
Writing I Y dy = —Iﬂ
1+y’ NIES'S
Getting \[1+y> + V1+x> = ¢
a?; _ OA +0C
2
OC = 2b-a
Vector Perpendicular to aand b = iXE
‘a xb ‘

[Finding or using]

Required Vector = i —11j-7k

Writing standard form
X_Y_ 2 gl -2
3 2 -6 2 -12 -3
Finding = ~

Marks

Yam

Yam

vom

vom

Yam

Yam

Yam

Yam

vom

Yam

Yam

Yam



SECTION -B

C P
. 2400 45
Family A = |4 6 2
. 1900 55
Family B = |2 2 2m
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
tan {tan”' | = |+ Z! = tan {tan” A +
4 L 4 Im
25
tan {tan”' i + T
12) 4 tm
5
T +1 17
= 41 - I+1m
-2 7
12



10.

R - R-R & R - R - R

0 a’-b® a-b
0 b’-¢* b-c

1 ¢’ c

A=-2

0 a’+ab+b’
0 b*+c*+bc

3
C

A=—2(-b)(b-c)

2 (a—b) (b—c) (c—a) (atb+c)

A=1A

01 2 1 00
1 23/ =1]01 0|A
310 0 0 1

Using elementary row trans formations to get

0 0 3 -2 1
01 0l =1-9 6 -2|A
0 0 1 5 -3 1
3 -2 1
= A" = -9 6 =2
5 -3 1
OR
0 6 7 2 9
AC=|-6 0 8| |-2| =112
7 -8 0 3 30

~2(a—b) (b-c) {a’+ab+b> —b> —bc -’

1+ m

1m

Yam

vam

1m

2m

1m

1m



11.

12.

BC =

—_ = O
[\S R e

AC+BC =

(A+B) C

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

1 2 1
2 -2 = 8
0] |3 -2
10]

20

28 |
o 7 8 2
-5 0 10 -2
'8 -6 0] |3
10

20
28
—2x+1 if x<0
if 0<x<«l1

f(x) = 1

2x—-1 if x>1

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

at x=0
L. 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)

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

<
I

a (sin 2t — 2t cos 2t)

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

1m

Yam

Yam

1m

1% m

I m

vam

1m



13.

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

differentiating w.r.t. x,

dy
x> X ax+b X(ax+b)
= dy _ bx
dx (aX+b) ................... (1)

differentiating w.r.t. x again

dy dy dy _ (ax+b)b—abx

dx*  dx  dx (ax +b)’
. d2y B b2
dx’ (ax +b)’

1m

1m

vom

1m

vom

1m

1m

1m



d bx Y
Writing = X’ d—Xy = (—XJ ................... @) Yom

From (1)and (2) =

d? d ’

- J-x+sinx—x(l+cosx) dx

x (x +sin x) I'm
_J‘ dx — J‘l"'COSX put x +sinx =t 2m
X +sm X = (1+cosx) dx = dt
= log|x|—log|x+sinx+c Im
OR
2
1= J-(x—l)(x +x+l)+1 dx m

(x—l) (xz +1)

J-x Trx+1

dx +
J.xlierli Im

J.l+ X +1L_1L_l 1 dx 1
XX+l 2 x=1 2 x*+1 2 x2+1 172m

1 1 1
X+Zlog‘x2+l‘+510g|x—l|—§tan’1x+c lm



2 dx 2 sec’x
. I = = d
15 ~£l+4tan2x ~([(l+tan2x) (1+4tan2x) x
Put tanx = t
° dt 1 % dt 4 7 dt
I = - _ - =
-([(1+t2)(1+4t2) 3 -([1+t2 3 -([1+(2t)2
= - — tanlt} + tan™' (2 t)}
0 x 0
1 (n} 2 (n} i
= - — — + — - = —
32 3\2 6
% sin X + cos X
16. I =- d
'([(sin X —cosx) —2’ )

Put sinx—cosx=t — t=—1to 0

(cos x +sin x) dx =dt

1m

1m

1m

1m

1% m

1m

1m

vom



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
18.  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



19.

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

10

5

Yam

1m

1m

1m

1m

Yam

I m

2m

Yam



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

1
7X7
_ 3 2
2 1
—X =+ =X —
3 2
_ 8
11

SECTION-C

20. Here R = {(a,b):a,beRanda—b++/3eS, 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

11

1m

1m

1m

1m

1% m

2m



(iii) Let(a,b)e Rand(b,c)eR, fora,b,ceR
" a-b+~3eS and b—c+~3€S

adding to get a—c + 243 €S Hence (a,c)eR 2%,m

R is Transitive

OR
Va,b,c,d, e feR
((a,b)*(c,d))*(e,f) = (a+c,b+d)*(e,f)

Im
= (a+c+e,brd+f) — (3)

(a,b)*((c, d)*(e,f)): (a,b)*(c+e,d+f) .

= (a+c+e,brd+f) — (4

-, * is Associative
Let (x, y) be on identity element in R x R

= (@b *(xy) = (a,b) = (x,y) *(a,b)
= atx=ab+y=D>

x=0, y=0 2m

- (0, 0) is identity element
Let the mverse element of (3, —5) be (x,y,,)
= Bo-9)*(x,y) = (0,0) = (x,y) *3,-5)

3+X1=0, —5+y1=0

= (=3, 5)is aninverse of (3, —5) 2m

12



21.

i\
e >
‘i \2.;
I~ S
'::L L-Ih—-*(tf:/: !i, ' N &
X \ o\ , A
\
\_4, >
2 2 . \ /
x +y =4. OPis L to AB
2 )
cosO=—; OA = 2secH
OA
cos (900 —9) = i
OB
OB = 2 cosecH
LetS=0A+0OB=2(secO+cosec)...ccccceerrrrrerennuencen. (D)
4 2 (sec® tan O —cosec 0 - cot 0)
do
_ 5 sin’ 0 — cos’ 0
SmZe . COSZe ................................................... (2)
) . dS
for maxima orminima — = 0
do
= 0 = E,
4
2
2 = d—§>0when6=E
do 4

. OA+ OB is minimum

— OA+OB = 4./2 unit

13

Y,am

vom

vam

1m

1m

1m

1m

vom



22.

= Figure ........
Nl =
A
/t//
o {icH®
o » 7‘
A o,
> r E
//
L Y
B I=war
Vv b
Y

y=4mx — (1) and y'=16ax — (2)

Required area

_8a 22 22

3 m’ m’ 3 m’
2 2 .

:>§ aAf——gwen

m' = 8§

m = 2

14

Yom

I1m

2m

2m

v,m



23.

(=) 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

24.  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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25. Possible valuesof x are 0, 1, 2 and x is a random variable

X: P(x) x P(x) x?P(x)
2 5
C,x°C, 20
0 X T 0 0 For P (x)
C, 42
2 5
C,x°C, 20 20 20
1 C, ) 12 42 For x P (x)
, joxe,_2 4 8 -
c, 42 42 42 orx’P(x)
24 ) 28
X P(x)= —; X" Px)= —
Z ®) 42 Z ®) 42
Mean = Zx P(x) = %; variance = sz P(x) - [Zx P(x)]2
. 50 2 16 50
Variance = — =2 -~ ===
147 3 49 147
Re -
26. %’% ]nr Correct graphs of 3 lines
N R \ 7 Correctly shading
A N feasible region
S 71
5 \\M‘Ti/ i ™ |
.\ ~ By - ’u/’\ X
ah ety A
\\ A = b
Y = &, g 1
by 95
N 4
gkﬁ“\ =20

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
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