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e Please check that this question paper contains 12 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.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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HTHTT (3397

G) @9 yeT e &

(ii) STYH-ITH29IHE T TR @USI H a91foa 8: 37, &, Gadgrz | @ 37 H
4 557 & 1578 @ Yo% Uk HAF 1 5 | @S § § 8 Y97 & 1578 & I gt A&
FE I @ETH1l F978 574 8 9% aGR HAF HT1 & | @ T H 6 97 &
577 @ Ic9% B: A& F1 8 |

(i) @Y 37 § T I99] & I U I7eg, U qIa9 94T Fo7 @l avTHAFaR 15T
ST g & /

(iv) QU 397-97 § 997 757 & | fox ot 9/ 37 q1c7 3 I 7 a9 B 3H ara
3 Yol 7 37k fdheq 8 | 07 g4 Y991 § @ 379k U & fdheq 57 BT
g/

(v)  FAPAN P JIIT B AT g8 | TT 3TTvIH Fl, T T TFTIHIT GRIVET
HIT G & |

General Instructions :
(i) All questions are compulsory.

(it)  The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

(iit)  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
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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Qs A
SECTION A

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Questions number 1 to 4 carry 1 mark each.

1. oI HiT
27
J. cos® x dx
0

Evaluate :
21

J- cos® x dx

0
2. fag (3, -5, 12) F x-31% ¥ g foiflaw |

Write the distance of the point (3, — 5, 12) from x-axis.

3 -1
3. 3 |A|=3aMmATl=| 5 2|7 d adjAfafen
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
sini + cos X Zlﬁ xz0
4. K % frg #H & U ®H fx) = 3x ’ ,
k, Id x=0
x=0 WIIT & ?
Sin5X+cosx ifx#0
For what value of ‘k’ is the function f(x) = 3x ’
k, ifx=0
continuous atx=0?
65/2/2 3 P.T.O.
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Qs d
SECTION B

FoT GEIT5 T 12 T A% J97 F 2 37% 8 |
Questions number 5 to 12 carry 2 marks each.
2 g d

. d_y FTd HIT S x = 10 (t—sin t) AT y=12 (1 —cost) & |
X

5. t=

Find g—y at t= 23_75 when x=10(t—sint) and y=12 (1 —cos t).
X

6. W%Wfﬁf(x):tan_l(sinx+cosx)QTUEIE?T%,H’ﬁxe(%,%}aS
fore grEmE R |

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing

for all XE(E,EJ.
4" 2

7. U Y, uw g fm fEuf w21 - 3] + 4k @ g St 2 qon wwaw
T .31 +4] —5k) = 7 W creEd ¥ 1 3@ W@ % FdE qon oy w9 %
FHIRLT 1T I |

AN A A
A line passes through the point with position vector 2i —3j + 4k and is
- A A A
perpendicular to the plane r . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

8. 3Ife P(A) =04, P(B)=p, P(AU B) =06 2 au fear m & o5 =eAd A qen
B T@dd 8, A ‘p’ 1 HH 1A I |
If P(A) = 04, P(B) = p, P(A U B) = 06 and A and B are given to be
independent events, find the value of ‘p’.

65/2/2 4
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9. TH S g YR i IEqE A TA1 B ST & ToFH |iH SR & 1 J=0 gran
2 | A TP H Tsh Tsheh s o T 3 UMW =fdl 91 1 UMW T =118Y SAefh
B YR I Teh Teheh S o T 1 U9 =& 991 2 U FAT =0T | HEa1
JATRAH 9 UTH =TSt qUT 8 UTH T IS hll Tehal & | A A THR 6l TIh
THE W T 40 Y 8 AT B TR hl Icdsh 31 W T 50 ATH &I, d1 A(ehad
A o foTe Waeh T T8 6 €9 | gEEg HIT |

A company produces two types of goods A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can procure a
maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a
profit of ¥ 40 and that of type B ¥ 50, formulate LPP to maximize profit.

10. J1d <hIfT ;

dx
.“\/3—2X—X2

Find :

dx
.“\/3—2X—X2
11. I AT BHIRE 36 T8 af oMeYg & o |A| =—1, |[B| =3 &, A |2AB|
% AH 1A HIT |

If A and B are square matrices of order 3 such that |A| =-1, |B| = 3,
then find the value of |2AB|.

12. T AWE-gad W o TGN i Brs r, 2 T/, 1 R § 92 W@ 7 a1 35hi
S h, 3T/ N XA TG W8 | I r =35 dA h =6 T 8, d TP
% TG o IRAGH hl & T I | [ 7 = ? TR T |
The radius r of the base of a right circular cone is decreasing at the rate

of 2 cm/min. and its height h is increasing at the rate of 3 cm/min. When

r = 3-5 cm and h = 6 cm, find the rate of change of the volume of the cone.

[Usen = Q]
7

65/2/2 5 P.T.O.
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T us |
SECTION C

J97 G&IT 13 T 23 TF Jodb Jo1 & 4 3F & /

Questions number 13 to 23 carry 4 marks each.

13. 4FE e W18 4% TN faEt 8, T e WUTH AT 2 | 0 9 @
H1E Ageal for wfaeenfua feeu, frepret MU | W gEn feRrel T wEt W
Tordt Twati &1 TTHA X 8 | X T HIET 9T THT 14 ity |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the
numbers on the two drawn cards. Find the mean and variance of X.

14. 3G THIHW 2y XY dx + (y — 2x eXY) dy = 0 &1 fafdre g1 7@ hifSg,
femmngfrIEy=1%, @x=0% |

Find the particular solution of the differential equation

2y Xy dx + (y — 2x eX/y) dy =0, given that x =0 when y = 1.

15. Th g X H, 30 T r&et =t o qon 40 &7 faamael = <, St s S8 @
g, Toshl < foTT @ § Sk gM Y ¥, ST TR & 50 foo1 ofeell = & ao
60 fo fremadt ot & W@ § | g1 # AgesA I TS TH gEM § T foA
Glier T quT fHeAtee rel qrEn T | Wiiehdn Sa i R 98 gen Y #
Tl T | fieTae B Ushd & foe o 3uma feh ST 2

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which
look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee
and 60 tins of adulterated ghee are there. One tin of ghee is purchased
from one of the randomly selected shops and is found to be adulterated.
Find the probability that it is purchased from shop Y. What measures

should be taken to stop adulteration ?

65/2/2 6
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N A -
16. k,b=4?—7f+k%,aﬁ@a%ﬂcmaﬁﬁq
- o .
?'[%ﬂa.c=6%|

—> A A A RN
, b =41 -7j +k, find a vector ¢ such that
_)

¢

17. ﬁxy:e(x_y) %,aﬁ‘m‘i‘s’q% d_yzy(x—l)-
dx x(y+1)

AT

2
'ﬂﬁ logy=tan_1x %,?ﬁi’?ﬁ'ﬂ% (1+x2)d—y+(2x—1)d—y =0.

dx? dx
If xy =e*Y), then show that dy _y&x-D .
dx x(y+1)
OR
2
If logy = tan™! x, then show that (1 + x2) Y Lex-1n Y o
dx? dx
18. AR T :
1
j ‘ x3 —x ‘ dx
-2
stera
JAd hIfTT
j e2X gin (3x + 1) dx
65/2/2 7 P.T.O.
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Evaluate :

1

j‘x3—x‘dx

-2
OR

Find :
J‘ e2X gin (8x + 1) dx
19.  GRIUThT o TUTEHT T AN HL ST fh

1 1 1+x

1 1+y 1 | =xyz+yz+ zx + xy.

l+z 1 1
Fran
12 3) (-7 -8 -9
38 X T1d hIfe arfeh X - & |
456 2 4 6

Using properties of determinants show that

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + xy.
l+z 1 1
OR
1 2 3 -7 -8 -9
Find matrix X so that X = .
4 5 6 2 4 6
65/2/2 8
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20.

21.

22,

23.

65/2/2

Eﬂ_dﬁ'%m:

x dx
2+x2)4+x%

x dx
2+x2)4+xh

frafafgd e U gve=m 1 AE g g Sl
7 = 3x + 9y I IAHR HIT
AU o 3T
x + 3y <60
x+y=10
X<y
x20,y20.

Find :

Solve the following LPP graphically :
Minimise Z = 3x + 9y
subject to the constraints

X + 3y <60
x+y=>10

X<y
x>20,y=0.

TR 9gds ABCD &1 &%al 1 it fodehl Y= AB don fo=hul DB
. A A A A A .
A Gl 51 + 7k 9971 21 +2j + 3k U USA B |
Find the area of a parallelogram ABCD whose side AB and the diagonal
/AN AN
DB are given by the vectors 5/i\ + 7k and 2/i\ + 23'\ + 3k respectively.

fog shifsre o -

_ 3
tan™! 2x + tan~! Ax g = tan~! % x| <=
1- 4x 1-12x 243
Prove that :
g3
tan~! 2x + tan~! 4x g = tan~! % ; x| < b
1—4x 1-12x 243
9 P.T.O.

Get More Learning Materials Here : & m @& www.studentbro.in



Qus 3T
SECTION D

Y7 G&I124 @29 T J3% J97 & 6 3HF 5 /

Questions number 24 to 29 carry 6 marks each.

24, 3G TUAA HI Ay THHW T HINT S HHAA x+y+z=1 aAl
2X + 3y + 4z = 5 sl Y=g 1@T U BIeh JATdT & aAT I THdA X —y + z = 0

T A € | 3 A BT R 36 e ST wee, Y 2 Y =3 7
Sl SFqafdse Har & 1 T |

5 4 5

AT

—> A A . A A
WA ¢ .21 - +k)+3=0% fEuft wfam 1+ 3] + 4k A fag P
&1 gfdfers P2 31d hIfST | 31a: PP <hl @8 51d hIfSu |

Find the vector equation of the plane through the line of intersection of
the planes x+y +z=1 and 2x + 3y + 4z = 5 which is perpendicular to

the plane x —y + z = 0. Hence find whether the plane thus obtained

X+2:y—_3:E or not
4 5 )

contains the line

OR

A A A
Find the image P’ of the point P having position vector i + 3j + 4k in

- A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP".

25. Utk fafer & v @ s Bigs ABC &1 awa w1a hifere e sfist
Fesmsr A(1,2),B(2,0) a1 C (4, 3) 8 |

AT

TR & T ¥ &7 {(x, y) : X2 + y2 < 1 < x + y)} 1 &A% F1d hiT |

65/2/2 10
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Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x, y) : x2 + y2 <1<x+yl.

26. UMTA=R- (3,B=R- {8 |AM f:A >B,Vxe A% fau

fix) = 22 g afenf # | e o £ @A o sreore & | P

o 39 hifSe -
1 xR lx=4
G £

AT

T A =RxR 2 @ AF * A W U& UHl fgonar afka 7 1 w4
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g1 Iiweg & |

(i) <l foh =, A 9 AT 3 |
(i) TUNEE foh =, A W ATE=d 7 |

(iii) * T A H dcHHeh 79I JTd hHIFIT |

X—2

Let A=R {3}, B= R-{1}. Let f: A — B be defined by f(x) = 3,Vxe A.

Show that fis bijective. Also, find
G x if flx)=4
Gy £

OR

Let A = R xR and let * be a binary operation on A defined by
(a,b) *(c,d) = (ad + be, bd) for all (a, b), (c,d) e R x R.

1) Show that * is commutative on A.

(i1))  Show that * is associative on A.

(iii) Find the identity element of * in A.

65/2/2 11 P.T.O.
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27. Uk 34 W, A TR HI Gl ZhHSl H HIEAI 8 | Th gohs § Teh o1l 41 gL § Th
T o, fEehl T SHehl dieR g R, S ST | gFl gehel ol
TAEETSAT 1 Ff Tfoh a7l AT 3TIA o &SB! 1 ANThA ~IAad &l ?

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is
twice its breadth. What should be the lengths of the two pieces, so that
the combined area of the square and the rectangle is minimum ?

1 2 5
28. T A=|1 -1 -1| 8 @ A1l F@ fifw, @ wiew Fom
2 3 -1
Xx+2y+5z =10, x—y—-z=-2 @Il 2x+3y—-z=-11 1 §A HIWT |
1 2 5

IfA=|1 -1 -1/, find A~! and hence solve the system of equations

2 3 -1
X+2y+5z =10, x—y—-z=-2 and 2x+3y-z=-11.

29, 3TdHA THIHW dy = cos x (2 — y cosec x) dx 1 fafyre g s1a Fifse, fean
W%%Wx=g%,?ﬁy=2%|

Find the particular solution of the differential equation

dy = cos x (2 — y cosec x) dx, given that y =2 when x = g

65/2/2 12
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QUESTION PAPER CODE 65/2/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

21 5 B T 5
1. J.o cos’xdx = 2j0 cos” x dx

N | =

N | =

2
and 2];E cos® xdx =0 = Joﬁcossxdx:o

2. {52 +2)? =13 %*%

3. adjA=3 PN -7 |
AT S 215 5,
3 3
4 lim(Sl 5X+ osxj:§:>k=§ l+_
x>0\ 3x 3 3 2
SECTION B
5 ﬂ =12 sint d—X =10 (1 t 1+1
o Sm’dt_ (1-cos t) >3
d_y B gx sint 1
T odx 5 l-cost 2
dy _ 6 I
dx | _2m 5+/3 2
6. f(x) co.sx—sinx . .
1+ (sinx + cosx)
1 + (sin x + cos x)> > 0, Vx eR
T T . . 1
and — < X<— = cosx<sinxX = cosx—sinx<0 -
4 2 2
, . . . [(m m 1
= f'(x) < 0 = f(x) is decreasing in (Z, 5] 5

19\ £einin
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10.

11.

12.

£einin

65/2/2
Vector form: 1 = (Zi — 33 + 41A<) + 7»(3i + 43 — 512)

Xx-2 y+3 _z-4
3 4 -5

Cartesian form:

P(A U B) = P(A) + P(B) —P(A N B)

= P(A) + P(B) — P(A) P(B) as A and B are independent events

5 0.6=04+p— (04)p

= p=

W | =

Let number of goods A = x units, number of goods B =y units
LPP is: Maximize profit, P = 40x + 50y
subject to following:

3x+y<9

X+ 2y<8

x>20,y>0

I:J‘ dx

V)P = (x+1)?

. 1(X+lj
= Sin +C
2

2AB| = 2° x |A| x [B|

=8 x (1) x 3 =-24

2
= —nr°h
V=3
&V 1 [ ,dn dr}
av _ D ohors
= Tat “[ dt d
1 2

= — X —X 2>< —
= X TxI3.5) x3-23.5(6)2))

1 AN

| — N|—

N | =

N | =

N | =
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65/2/2
=_49.5 cm’/min

. Volume is decreasing at the rate of 49.5 cm’/min

SECTION C
13. X can take the values 3, 4, 5, 6, 7
X: 3 4 5 6 7
. 202422
(X): 12 12 12 12 12
_ 1 1 1 1 1
- 6 6 3 6 6
wpxy. 24 s 87
PX): 6 6 6
PX): 6 6 3 6 6
.. Mean = IX.-P(X) = % =5
160 5

Variance = £X?-P(X) - [2X-P(X)]* = ?—25 =3

14. Given differential equation can be written as

dx x 1
dy y 2
dx dv
Put x = vy = v V+yd—y
V+ydV
=y
dy 2¢"
dy
— = =2|e"dv
—
2o
= logly| = =2¢" +¢c = —2¢*¥ +¢

15N\
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15.

16.

17.

£einin
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whenx =0,y=1=c=2
= log ly] = 2(1 — &)

E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y
A = Getting adultered ghee

1 4 6
P(E,) = P(E,) = =, P(A/E,) = =, P(A/Ey) = —
2 7 11
1.6
_ 2 11 _ 21
P(Ey/A) = 517 = e
—X—+—X—=
2711 277

IT part: Stringent punishment for the adultrators or any suitable measure

Let ¢ = xi+yj+zk; 3¢ =6 = 2X+y—-z =06

i ] k
Now, axc=b =2 1 —1=4i-7j+k

X y z
= iz+y)-j2z+x)+kQy-x) = 4i-7j+k
= z+y=42z+x=7,2y—-x=1

Solving and getting x =3, y=2,z=2

¢ = 3i42i+2k

xg+y = exy(l—ﬂ]

dx dx
dy
= X -
y( dx)
. dy _xy-y _ y&x-D
dx x+xy x(1+y)

ra Vay

= N|=

N | =

1+1

@ www.studentbro.in



18.

65/2/2
OR

Differentiating the given expression w.r.t. X, we get
ldy 1
ydx  1+x

2

= (1+x%) gy _
dx
diff. again w.r.t. x,

(1+x )ﬂ+ﬂ(z )—
2
= (1+x2 )d Y 4 (2x —1)

J.12|X3 -x|dx = J.:zl —(x3 —X)dX+Jf)1(X3 —x)dx—_[;(x3 —x)dx

OR

L
|

j e sin (3x +1) dx

2x 2x

2x 2x 2x
© -sin (3x +1) —é{cos(3x+1 £
2 2 2

2x

sin(3»x+1)—%cos(3x+l)-e2X —%I+c

13, e
= ?I 2 [2sin(3x+1) —3cos(3x+1)]+c

2x

== 63 [2sin (3x +1) = 3cos (3x +1)] + ¢

1\
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2 2

1
2
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65/2/2

19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

oo (3 b)Y 2 3 _ (7 8 9
Cle dlla s 6] L2 4 6

a+4b 2a+5b 3a+6b -7 -8 -9
= =

c+4d 2c+5d 3c+6d 2 4 6
1
equating and solving to geta=1,b=-2,¢c=2,d=0 15
1 =2 1
X = il
> o) 2
1 1 1
20. Iz—j—zdt where t = x° -
2702+t)4+1t) 2
_ 1
NOW, l ;2 :l|: 1 _l(t 22)} 1—
21 2+t)@d+t) | 2[82+t) 8\ 4+t 2
1 1 1 1 aft 1
= |——— dt= —log|2+t| ——log|4+t" |+ —tan (—J+c 1—
j(2+t)(4+t2) 16 32 16 2 2

N | —

X 2
:>j 5 2 dX=i10g|2+xz|—i10g|4+x4|+itan*1 X lte
2+x2) (4+xh 16 32 16

£einin 710N\
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21.

(0, 20)

60

22. AD = AB-DB = 3i-2]+4k

65/2/2

For correct graphs of 3 lines 1%
For correct shading 1 %
Z(A) = 60

Z(B) =180

Z(C) = 180

Z(D) =90

—

.. Minimum value of z is 60 when x =5,y =5

i k
Area = |ABx AD| = magnitude of |5 7 1
3 4
= |14i +j-10k| 1
= /297 sq.units or 3+/33 sq.units 1
( 2X + 4x )
2
23. LHS= tan”' 1-4% 2
1—2x( g ]
1-4x?
_ tanl[Zx—8x3+4x]
1-4x? —8x
3
- tan1[6x 8"2] — RHS 2
1-12x

Get More Learning Materials Here : i
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65/2/2
SECTION D

24. Equation of the plane through the intersection of planes is

x+y+tz-1)+A2x+3y+4z-5)=0

= (1+20)x+ (1 + 30y + (1 +40)z (1 +50) =0 (i)

This plane is perpendicular to x —y+z =10

-1

S - LA+ 3) 11+ 4) = 0= 4= —

.. Equation of plane is

(x+y+z—1)—§(2x+3y+4z—5) =0=>x-z+2=0.

Vector form of plane is T - (i - ﬁ) +2 =0

Yes, line lies on the plane as (-2, 3, 0) satisfies f—(i - ﬁ) +2 =0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) — 1(5) =0

E

P

—

£einin
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PI

OR
Let PT is perpendicular to given plane.
Let p.v. of T is Bl =ai+ b} +ck
" PT = (a—1)i+(b=3)j+(c—4)k

PT || i (nromal) - 3—21 _ b;3 _ C_14 .,

>a=-2L+1,b=A+3,c=-A+4

© b = ((2h+Di+(M+3)j+ (A + 4)k

—

b, liesonplane

L IE2 DI+ M +3) ]+ (A + K] (2i+j-k) =3

= A=1

Ve T1)Y

N | =

@ www.studentbro.in
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bud ~ ~ ~ 1
“ b = —-i+4j+3k 5
Let p.v. of P'is ¢, = Xi+yj+zk
Using section formula, ¢, = —3i+5]+ 2k 1
Also, PP' = v/24 or 246 1
25. Correct figure 1
A . X+5
4+ Equation of AB : y =
34 B(4, 3
21 ! ) 3x 1
| Equation of BC: y= —-3 1—
1+ ! 2 2
0 . C20) 3 YR Equation of AC: y = 4 — 2x
445 2 403
. Area (A) = I deJ‘(4—2x)dfo- —3}dx 1
2
1 1 2
4 - 4
2 ) 2
= l{X—+5x} —[4X—X2]1 - 3i—3){} ll
3L 2 1 L 4 ’ 2
15 7 .
= ——1-3 = —sq.units 1
2 2 a
OR
(0, 1)
For correct figure 1
1+—
1,0 8 hadi >
©0.0) T or correct shading
s
7 1 |
X+y2=1 A= I(\/l— 2—(1—x))dx 15
0

Il
1
| >
=
|
>
[ o]
+
N | =
%,
=)
]
—
\
1
]
|
|><
[y}
I__'_I‘
&)

I

|

%

—_

5|

~

—

N

|

|

|
7\

|

|
| —
N—

©n

0

o

=

=

7

—_
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26. Let X}, X, € Aand f(x,) = f(x,)

X1—2 _ X2—2
= x1—3_x2—3 = X = 2)(x, = 3) = (%, = 3)(x, = 2)

= x1x2—3x1—2x2+6=x1x2—2x1—3x2+6
= X; = X,
Hence fis a one-one function 2

Lety= X 3 fory e R — {1}

3y-2
= x=——;y=#1
y—1

©~ VyeR—-{l},x eR-{3}

1.e. Range of f = co-domain of f.

Hence f is onto and so bijective. 2
3 3x-2
Also, f'(x) = ; x = 1 1
x—1
_ 1
Now, fl(x) =4 = X72 _4 = x=2 !
19 1
Iy = =2 il
and £ (7) 6 >
OR
(1) (a, b) * (¢, d) = (ad + b, bd)
Now, (c, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)
= * is commutative. 2
(i) [(a, b) * (c, d)] * (e, f) = (ad + bc, bd) * (e, f) = (adf + bef + bde, bdf)
(a,b) * [(c, d) * (e, H)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)
= * is associative. 2

Let (e, €,) be the identity element of A.

= (a, b) * (¢}, &) = (a, b) = (¢}, &,) * (a, b)

£einin Ve Ia AN
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= (ae, + be,, be,) = (a, b) = (e;b + e,a, e,b)

= ae, tbe,=aand be, =b=¢ =0,¢,=1

= (0, 1) is the identity on A. 2

27. Let length of one piece be x m, then length of the other piece = (34 — x) m

.. Side of square is % m then width of rectangle will be 347X m. 1
2 2
Now, Area (A) = (Ej +2[34_Xj 1
4 6
dA x 1
— = ———=034-x 1
=% g g0t
dA
— =0=x=16 1
dx
1 dZ_A — l+l>0 1
also, o2 89
so, A is minimum when x = 16
.. Lengths of the two pieces are 16 m and 18 m. 1
28. |A|=27=0,A ! exist 1
A =4A,=17,A,5,=3
A,=-1,A,,=-11,A,,=6 2
A3=5A,=1,A5;=-3
| 4 17 3 .
Al=—-1 -11 6 —
27 2
5 1 -3
Given system of equations can be written as AX =B where
(1 2 5 (x) (10) |
2 3 - z -11
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4 17 3 10

1
Now,AX=B:>X=A’1B=E—1 -11 6| =2

5 1 -3){-11
SLox=-l,y=-2,z=3

Given differential equation can be written as
dy

——+ycotX =2 cos x

dx

= |cotxdx i .
I.F. ej _ elog SINX _ i x

Solution is given by

ysinx = J.ZSiIIX COS X dx=J.sin2x dx

—C0Ss 2X
+c
2

henx= % v=2 — o=
wenx—z,y— ,:>c—2

1 3
Solution is given by ysinx = ) COoS 2X + 5 or y=cosec X +sinx
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