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All questions are compulsory.

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.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

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.

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

required.
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Qg A

SECTION A

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

Question numbers 1 to 4 carry 1 mark each.

1. K 1 99 3d shifae e foau f=fafed od x = 3 W gad 2 -

(x+3)2%-36
fix) = X -3

k

, X=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:
(x +3)° - 36 .
f(X)= X—3
k , x=3
8 0
2. g forelt 2 x 2 =t oTegg A & foIU, A(adj A) = g, @ |A| & AW
0 8
fafau |
8 0

If for any 2 x 2 square matrix A, A(adj A) =

, then write the value
0 8

of |A].
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3. EHAAl 2x—y+2z=5 AU 5x — 2-5y + 5z = 20 % s= hl gt 1 I |
Find the distance between the planes 2x — y + 2z = 5 and

5x — 2-5y + 5z = 20.

4.  ¥Td HITC :

sin2 X — cos2 X
dx

sin X Cos X

Find :

sin2 X — cos2 X
- dx
sin X cos X
LUs d

SECTION B

9T GEIT5 T 12 T A% Jo7 & 2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5. T SIWT

dx
5—8x—x2
dx
5—8)(—)(2

6. T ofl, A 991 B, Ufdfed A T 300 AYT T 400 FAM & | A TH fq ©
6 IS d9T 4 TS Tt Tl g SEfeh B Uidied 10 SHHIS a1 4 §¢ Tt gehar
2 | I8 T i & foiu o5 w0850 60 S aur 32 9 faem & fou ya=
foran fo7 o R 5 om amg wn-a-wm 2@, W TumE gaEn & w9 oA
g T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can
stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.
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7. U g, ToTEeh Bt W 3H 1,2, 3 A W H fo@ & 991 4, 5,6 B T H
forg &, o1 3IVTAT AT | AT AT A B “UTed T8I W R 99T HeT B ®
“Ured g A1 87 | J1d hIfSe R e A 9o B Tdd " § |

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.
Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

8. Tegall P(2, 2, 1) @ Q(5, 1, — 2) I oA drelt @ w f&ud wh fog 1
x-TIE3TTeh 4 B | 351 2-Fcwmes I1a i |
The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, - 2) is 4. Find its z-coordinate.

9.  cIsY fob ®o f(x) = x5 - 3x2 + 6x— 100, R W 9dam 7 |

Show that the function f(x) = x> — 3x” + 6x = 100 is increasing on R.

10. e f(x) = x° — 8x, [-+/3, 0] & o Tl & 90T o T § ¢ & A [
I |

Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

/3, 0.

11. 3¢ AIE 3 &1 T fawH-gmiEag 1egg 7, a1 fag HIfST 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

12. U T 1 I 8 o4 TH/A. 1 Y 9¢ W 2 | 39k T &% & wed
%! T 1A I el Tt 1 Bear 12 & 7 |

The volume of a sphere is increasing at the rate of 8 cm?/s. Find the rate
at which its surface area is increasing when the radius of the sphere is

12 cm.

65/3 QB365 - Questioh Bank Software P.T.O.
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SECTION C

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

Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

65/3

4 e & S a1, 3, 5 991 7 3ifhd &, Th e W Tsh TE&AT | T i
e T fepy for argesan fehet MU | A X e U @ sl W ot
A3 1 INThA & | X Bl HT1ET qAT THUT 3T shIFST |

There are 4 cards numbered 1, 3, 5 and 7, 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.

A

s fF fig A, B, ¢ f% foufy aftw e 2i — o+ k, i -3 -5k
qm 37 — 4] — 4k 3, wh T Bys %3 § 1 o B B Swa T
sifs |

A
Show that the points A, B, C with position vectors 2i —j + k,
A A N A A N
i—-3j—-5k and 3i — 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.

s oo & faanfeet & fau 5ma 8 f 309 foenfefai i 1009 sufearfa 2
a:q 70% faenelf sfFEfE & | Tow av & oo gea s 8 6 33 el
forenfefar, fomeh Sufeafa 100% 2, 7 @ 70% 3 it when § A U 9w Qe
it foanfdet 4 @ 10% 3 A O e | o9 & 3d H, foaew 4 9@ s
Tormeff ag=aan A1 T qAT A7 IR TN R IFRT A U o | IRl &R 7
for 3m fammeff i 100% 3ufeafa & 2 s fafiaan sae fommer o mavas 2 2
Y I & UF T Tqeh ST |

Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found
to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.
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17.
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At tan ! 223 4 tan ! X3 _ T3 d x w1 wm @ iR |
x—4 X+ 4 4

If tan! x -3 + tan! x+3 = E, then find the value of x.
X — x+4 4

ARfUTeht < TUTEHET T YA R, farg i f

a2+2a
2a +1

3

2a +1

a+2

3

AT

HE A T1d HIT o6
2 -1

1
-3

0A =
4

1

1

1

-1
1
g

= (a-1?

-8
-2
22

Using properties of determinants, provethat

a2+2a
2a +1

3

Find matrix A such that
-1

2
1
-3

2a +1

a+2

3

OR

0A =
4

1

1

1

-1

1
9

= (a-13
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18. AR T 4yiab %,ag_imw|

AAqAT
d2y dy 2
It Yx+1)=1 3, dl eumsy foh —2 = (—) .
If x¥+y*=aP, then find d_y
dx
OR
2 2
If e¥(x+ 1) =1, then show that %y _ (d_yj .
19. YW Id hIfT :
T
J- X tan x dx
sec X + tan x
0
AUAT
HIE ATd il

4

J‘ {|x-1]+|x-2|+|x-4|}dx

1

Evaluate :
T
J- X tan x dx
secxX + tan x
0
OR
Evaluate :

4

J- {|x—1|+|x—2|+|x—4|}dx

1
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23.
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famfafaa Mas DU gue *1 39E g g [ I ¢
7 = Tx + 10y 1 SAfrehaefiertor hifse

frafafea statidl @ o7ata
4x + 6y < 240
6x + 3y < 240
x> 10
x>0,y=>0

Solve the following linear programming problem graphically :
Maximise Z = 7x + 10y
subject to the constraints

4x + 6y < 240

6x + 3y < 240

x> 10

x20,y20

e* dx

A A - A . -
afe —2i -5 2k @m b=171+2]-3k ¥ @ b W
- — . . . —
b =b, + b, % &9 § tfieacs T, T&l by, a & T E I b, a
% oead 7 |
RN A A A - A A A -
If a =21i-j -2k and b=7i +2j —3k, then express b in the
e — N -
form of b = b1 + bz,where b1 is parallel to a and b2 is perpendicular
H
to a
A THIHT g—y —y=sinx % SYh §A T HIFT |
X
Find the general solution of the differential equation
dy .
i y = sin X.
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@ us 3
SECTION D

J97 G724 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

26.

65/3

TaTher fafa & o @ 39 By ABC &1 &%l 31q <hifte, formes sfist <
e A (4, 1), B(6,6) A4 C (8, 4) & |

HAAT

A T 8x — 2y + 12 = 0 qUT Waeld 4y = 3x2 o s= B &5 ol &% Jd
sifs |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

Wm(x—y)g—z = (x + 2y) 1 fafsrse g 5@ HifSe, feam w8 f6
y=09d x=1% |

Find the particular solution of the differential equation

(x—-y) 3_37 = (x + 2y), given that y =0 when x = 1.
X

39 fog % fréwies ma Hifvre et fogedt (3, -4, - 5) @M (2, -3, 1) & B
STt @, fagati (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI S HHAA I Hred! 2 |

HAAAT

T GHAA, S ga-fog ¥ 3p I IR g W T 7, Howmw e i
B, C W ®rdl 8 | &uisy f6 BYs ABC % s o1 fogiy
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Find the coordinates of the point where the line through the points
(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(1,2, 3),(4,2,—-3) and (0, 4, 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

triangle ABC is iz + iz + iz = %
X y z p

27. f:R- {—é}aR—{é}, S fix) = X3 T Yed B, W fomm Fifsm |
3 3 3x +4

ST foh £ Uhehl qAT 3M=DEh & | f Bl A BeAd A hIGT | 3
£=1(0) 3T HIfT qem x 1 HIfSC arfes £1(x) = 2.

HAYAT

AT A=QxQ dM x A W Th fgemadd dfem 2
(a, b) * (c, d) = (ac, b + ad) GRI IR B, G (a,b), (c,d) e A & o€ | F@
hifere fom o+ spufafEa 9o ge=mdl 8 | 99, A W = o 9el

(i)  AY dcHHe TGId AT hife |

(i) A % SICHAVIY HGFE G I |

Consider f: R — {— é} —R- {é} given by f(x) = x +3 . Show that f is
3 3 3x +
bijective. Find the inverse of f and hence find £~%0) and x such that

f1(x) = 2.
OR

Let A = Qx Q and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether : is

commutative and associative. Then, with respect to = on A

1) Find the identity element in A.
(i1) Find the invertible elements of A.
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2 -3 5
g A=13 2 -4 32 @ A7l 3@ e, Ia; s wfiew e
1 1 -2
2x -3y +5z=11, 3x+2y—4z=-5 TAI x+y— 2z =—3 I &A HIT |
2 -3 5

IfA=13 2 -4/, then find A1 and hence solve the system of linear

1 1 -2
equations 2x -3y +5z=11, 3x+2y—-4z=-5 and x+y—-2z=-3.

fopelt T % SW a4 3TefgT ok ARR ATell Tk fagshl 2 | Ragehl w1 Tl
g 10 . 7 | quiaen Gl Ragshi & S1fdehan wehrt o o fow, Ragaht it
feramd s =hifor |

A window is in the form of a rectangle surmounted by a semicircular
opening. The total perimeter of the window is 10 m. Find the dimensions
of the window to admit maximum light through the whole opening.
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QUESTION PAPER CODE 65/3
EXPECTED ANSWER/VALUE POINTS
SECTION A

k =12.
|A] = 8.
Writing the equations as 2x —y+2z =5

2x—y+2z=38
= Distance = 1 unit

—log |sin 2x| + ¢ OR log |sec x| — log |sin x| + c.

SECTION B
J‘ dx _ J‘ dx
5-8x — x> (\/i)z—(X+4)2
~ |ﬂ+(x+4)|
\JT—@+®\

Let A works for x day and B for y days.
L.P.P. is Minimize C = 300x + 400y

6x +10y > 60
Subject to: {4x +4y>32
x20,y=0

Event A: Number obtained is even

B: Number obtained is red.

3 1 3 1
= _—— —’ P B =—_—=—
P(A) 6 2 (B) c =3
P(A m B) = P (getting an even red number) = %
Since P(A)-P(B) = 111 #P(PNB) which is !
22 4 6

A and B are not independent events.

(28)
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65/3
. . . x=2 y-2 z-1 1
8. Equat fline P = = -
quation of line PQ is 3 =) 3 >
. . 1
Any point on the line is BA + 2, —A + 2, -3A + 1) 5
2 2 1 1
+2 = = — . .= 3| — |+l = -1 —+—=
3L+2=4= A 3 z coord (3} D)
OR
P R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
(2,2,1) 4,y,2) (5,1,-2)
4~ Sk+2 -2 .
=T k1 T
2(=2)+1(1) -3
2= L=l = 1
2+1 3
9. f(x)=x>—3x>+ 6x— 100
) 1
f'f(x)=3x"—6x+ 6 )
=3[x> - 2x + 2] =3[(x — 1)’ + 1] 1
1
since f'(x) > 0 V x € R .. f(x) is increasing on R )
10. f(x) =x> - 3x
f'(c) =3¢ -3 =0 -
(0) = 3¢ - :
=1 = +1 L
C = c . >
. . 1
Rejecting ¢ = 1 as it does not belong to (—\/5 ,0), )
to-1 .
we get ¢ = —1. >
0 a b
11. Any skew symmetric matrix of order 3isA=|-a 0 ¢ 1
b — 0
= |A] = —a(bc) + a(bc) = 0 1
29) 65/3
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OR
Since A is a skew-symmetric matrix .. AT =-A
AT] = [-Al = 1) Al
= |Al=A]
= 2|A] =0 or |A] = 0.
dv 3 : -
12. F 8 cm’/s, where V is the volume of sphere i.e., V =

W od A 14V
= a dt — dt | 4l dt

3

—Tr

dsS dr 1
= 4mr? — = 8nr— = 8nr- £
S =4nr* = 3 Tr m nr o
= 2x3 = icmz/s
12 3
SECTION C

13. Writing + | 1 3 5 7

1| x 4 6 8

314 X 8 10

516 8 x 12

718 10 12 X
X: 4 6 8 10 12
o 2 2 4 2 2
(X): 12 12 12 12 12
_ 1 1 2 1 1
6 6 6 6 6
P00 46 16 0 D2
(X): 6 6 6 6 6
2p(x0) - E ﬁ 128 100 144
XPX): 6 6 6 6 6

65/3 (30)

0B365 - Question Bank Software

N|[— N~ N~ N~

N | —

N | —



QB365 - Question Bank Software

65/3
48

2xP(x) = 3 =8 ..Mean =8 1

Variance = £x2P(x) — [ExP(x)]? = % —64= 230 .

14. AB = —-i-2j-6k,BC=2i—j+k,CA=—1+3j+5k ]

Since A—B, ﬁ, C—A, are not parallel vectors, and AB+BC+CA =0 .. A, B, C form a triangle 1

Also BC-CA =0 - A, B, C form a right triangle 1

Area of A= —| ABxBC|=—+/210 1

1
2

N | —

15. Let E;: Selecting a student with 100% attendance }

E,: Selecting a student who is not regular

A: selected student attains A grade.

30 70 1
P(E,) = — and P(E =
0= T00 T 2
70 10 1
P(A/E,) = — and P(A/E —
AED= 100 (AE2) = To0 2
P(E)-P(A/E
PE,A) = (E)-P(A/E))
P(E;)-P(A/E,) + P(E,) P(A/E,)
30 70
_ 100 100
30 70 70 10
X + X
100 100 100 100
3
= — 1
Regularity is required everywhere or any relevant value 1
16. tan! x—3 +tan”! X+3 .
x—4 x+4 4
x—-3 x+3
-1 x—4+x+4 n 1
= tan 1_x—3.x+3 :Z 12
x—4 x+4
3D 65/3
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a’+2a 2a+1 1
17. A=|2a+1 a+2 1
3 3 1

R, - R, - R, and R, > R, - R,

a’-1 a-1 0
A =1[2a-1) a-1 0

3 3001

a+1 1 0
—@-»*2 1 0
303 1

Expanding
(a-1D*@a-1)=(@a-1)>

OR
2 -1 -1 -8
a b
Let 1 0 ( j = 1 2
c d
-3 4 9 22
2a—c 2b—-d -1 -8
= a b| = 1 =2
—3a+4c -3b+4d 9 22

= 2a-c=-1, 2b-d=-8

a=1 b=
—3a+4c=9, -3b+4d =22

Solving to geta=1,b=-2,¢c =

a3

65/3

3,d=4

(32)
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18. x¥+y*=ab
Let u + v = a°, where x¥ = u and y* = v.
du v .
i dx (1)
du y dy |
| =1 — = x7| L +logx-—=
y log x ogu:>dX [x g x|
dv Xd ]
logy=logv=s — =Y |— +logy
xlogy gV Ix {yd

Putting in (i) x¥ [Z +log xﬂ} +y* Pﬂ +log y} -0
X dx y dx

d Xlogy+y-x¥ !
o O yiloeyryx'T
dx x¥-logx +x-y
OR
y y. dy
dxt+1)=1= e -1+x+1)-e oy =0
dy 1
= _— =
dx (x+1)

d2y . 1 _(ﬂjz
dx? x+1)? ldx

©  Xtanx (m—x)tan x x)tanx
19. 1= [ ————dx=[" dx
0 secx +tanx 0 secx +tanx
T tan x T
=2l = TCJ. —dxznj tan x (secx — tan x)dx
0 secx +tanx 0

_ I —sec?
I = 2I0 (sec x tan x —sec”x +1)dx

T
= E[sec X —tan X + x]

(n—2)
2

(33)
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65/3
OR

4
I= [Hlx=1]+[x=2|+|x—4[3dx

j14(x “1)dx - jf(x ~2)dx + j;(x ~2)dx — j14(x _4)dx

(x—l)T_(x—z)T+(x—2)T_(x—4)T

2 2 2 2
1 1 2 1
= 2+l+2+2_11— or 23
2 2 2 2
20. Maximise z = 7x + 10y, subject to 4x + 6y < 240;
6x + 3y <240; x> 10, x>0, y>0
Y3 Correct graph of three lines
Zs\ For correct shading
601
\ Z(A) = Z(IO, %) = 70+10x% = 403%
A0 100/3)
20l B(30, 20) Z(B) = Z(30, 20) = 210 + 200 = 410
b c Z(C) = Z(40,°0) = 280 + 0 = 280
t u > X
0l 10[ 20 40 60 80
\ \4X+6y=240 Z(D)= 7(10,0) =70 + 0 =70

6x + 3y =240
= Max (= 410) at x =30, y = 20

edx dt
21. I=_[ 3 =I—2Whereex=t
(eX ) (eX +2) (t+2)(t-1

_J‘ 1/9 dt—J 1/9 dt+j 1/3 dt

(t+2) (t=1) (t-1)°
= l[lo |t+2]-log|t—1|]— ! +c
9 s s 3(t-1)
1 e +2 1
= —log - +c
9 e —1| 3(@€*-1)
65/3 (34
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L ) A 1
22. by ||d = let b, = A(2i-j-2K) >
" g g a ~ ~ . n ~ l
b, = b-b; = (7i+2j-3k)—(2M—Aj—2)k) 5
= (7-20)i+(2+1)j—-(3 =20k 1
by ld = 2(7-20)—1Q2+X) +2B3-20)=0
=>A=2 1
.. by = 4i-2j-4k and b, = 3i+4j+k 1
= (7i+2j-3k) = (4i-2j-4k)+@i+4j+k)
) ) ) .. dy ) 1
23. Given differential equation is o y =sinx 5
X
= Integrating factor =¢™
Solution is: Ae™ = _[sinxe_X dx =, 1
I, = —sinxe™ +Icosxe_xdx
= —sinxe * +[-cosxe™ ™ —I+sinxe_xdx]
1 ) x 1
= —[-sinx —cosx]e —
Il 2[ ] 1 B
. 1. x
Solution is Ae ™ = 5(—SIHX—COS X)e " +c 1
1. .
or y= —E(s1nx+cosx)+ce
35 65/3

0B365 - Question Bank Software




QB365 - Question Bank Software

65/3
SECTION D
24. Figure
B(6, 6 : >
61 (6, 6) Equat10n0fAB:y=§x—9
41 (8, 4) Equationof BC:y=12-x
I
I I . 3
24 A@ | | Equation of AC: y=Zx -2
N
ol 2 4 6 8
6(5 8 8( 3
- Area (A) = j4(5x—9 dx+j6(12—x)dx—j4(zx—2jdx

46 2 P8 8
= {§x2—9x +lx -2 —{§x2—2x}
4 in 2 8 4

6
=7 + 10 — 10 = 7 sq.units

OR

Figure

4y = 3x%> and3x 2y + 12 =0 = 4(3";12) — 352

=32 -6x-24=0o0rx’> 2x-8=0=(x4) (x+2)=

= x-coordinates of points of intersection are x = -2, x =4

- Area (A) = sz(3x+12)—%x2}Jx

4
1 16x+12° 3%°
26 43|,

=45 — 18 = 27 sq.units

65/3 (36)
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2y
dy _ x+2y_1+?
dx X=y 1 y
X
y_ oY, L _1+2v
X dx dx dx 1-v
dv 1+2v—v+v? v—1 dx
Lok Dedvevev o vel g &
dx v—1 ve+v+l X
— 2 2v+1 1 2
— 2v+l=3 3dV - J.——dx = 2V+ d —3J. dV:—I—dX
v v+l X vi+v+l X

2 _1f 2v+1
= 10g|v2+v+1|—3-—tan 1[ Ve j=—log x> +¢

N
1 2y +x
= log|y? +xy+x%|-2/3tan 1[ )=c
gly” +xy+x7| ix
3
x=1,y=0:>c=—2\/§-E=—£n
6 3
[ 2y+x V3
log|y? + xy + x%|—2+/3 tan 1( ]+—n =0
gly” +xy+x7| e 3
Equation of line through (3, — 4, — 5) and (2, -3, 1) is
x—3_y+4_z+5 .
EES] 6 (1)
Eqn. of plane through the three given points is
x-1 y-2 z-3
3 0 6| =0=>x-1)12)-(y-2) (-6) +(z-3) (6) =0
-1 2 0
or 2x+y+z-7=0 ...(11)

Any point on line (i) is (A + 3, A — 4, 6L —5)

If this point lies on plane, then 2(-A + 3) + (A —4) + (6A —5) -7 =1

(37)
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= A=2

Required point is (1, -2, 7)
OR

Equation of plane cutting intercepts (say, a, b, ¢) on the axes is

§+%+§ = 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, c)

=

distance of this plane from orgin is 3p =

[\

()

1 N 1 N 1 1 0
= Sttt 5=— ..
a’ b> ¢? 9p2
: . (abec
Centroid of AABC is (E’E’gj = (X, ¥, 2)

= a=3x,b=3y, c=3z we get from (i)

L, t,t._4d ori+i+i—i
ox2 9y2 9.2  9p? 2y 2 p

Let x;,x, eR - {—%} and f(x,) = f(x,)

Ax;+3  4x,+3
3x;+4  3x,+4

= 12xx,+ 16x; ¥9x, + 12 = 12 x, + 16x, + 9x; + 12
= 16(x; —x) - 9x, - %) =0=>x, - %X, =0 = x, =X,

Hence fis a 1-1 function

4x +3
Let y= ;ﬁ, for yeR—{%}

3xy+t4y=4x+3 = 4x - 3xy =4y -3
e =

(38)
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Hence fis ONTO and so bijective

4y-3 4
d fliy)= =—==;yeR—q—
and £7(y) = 4753Y € {3}

£1(0) = -2
4

4x -3
4 —3x
= 4x-3=8-6x

and fl(x)=2>= =2

11
= 10x=11=>x=—
10

OR
(a, b) * (c, d) = (ac, b + ad); (a, b), (c, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad # d + bc = * is NOT comutative

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, H] = (a, b) * (ce, d + cf) = (ace, b + ad + acf)
= * is associative

Let (e, f) be the identity element in A
Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)
= (ae, b + af) = (a, b) = (ae, f + be)

= e=1,f=0= (1, 0) is the identity element

Let (c, d) be the inverse element for (a, b)
= (a,b) *(c,d)=(1,0)=(c,d) * (a, b)
= (ac, b+ ad) = (1, 0) = (ac, d + bc)

:>ac=1:>c=landb+ad=0:>d=—Eandd+bc=0:>d=—bc=—b

a a

= (l,—hj, a # 0 is the inverse of (a, b)e A
a a

39)
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2 -3 5
28. A={3 2 —4| = A =20) +3(=2)+51)=-1=0 1
11 -2

AL=0,A,=2,A;=1

A, =-1,A22=-9,A,;, =5 2
Ay =2,A;,=23,A;; =13
T
0 2 1 0 -1 2 0 1 =2 |
=Al=-1-1 -9 5| =-1/2 -9 23|=|-2 9 -23 5
2 23 13 1 -5 13 -1 5 =13
Given equations can be written as
-3 5\(x 11
3.2 4 =|-5| or AX=B
1 2)\z -3
= X=A"B 1
X 0 1 =2)(11 1
=S |Y|=]-2 9 23||-5|=(2
z -1 5 —-13)\-3 3
=1, y=22= 15
=>x=1,y=2,z=3. >
65/3 (40)
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29. Figure 1

m Let dimensions of the rectangle be x and y (as shown)
«— x ——»

1
“““ "‘“““? Perimeter of window p = 2y+x+n§ =10m ..(»1) 5
y | o 2 1
l Area of window A = Xy ETET >
C
X X 1 x?
A=x|5——=-n—|+—1—
2 4] 2 4
2 2
— 5x———nX 1
2 8
dA
=2 = 5ex—ni=0 X= Cul 1
dx 4 4+m
d’A
—= = —1—E]<0 1
dx 4
20 10 . .
= X 4+n’y:4+n will give maximum light. 1
1) 65/3
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