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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.

¢ 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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TTHT=T 3397 :

i) @ geT a8 |

(i) SHIHTTTH29 Y97 & IR @8l 7 layifaa 8 : 37, 7, gagrg | @8 I 7
4357 8 579 @ 9% Uk 3k F7 & | TV F § 8 ¥97 & for7d @ Y 9% T HAF

FE I GEGHI Y978 570 8 9% aR HF H1 8 | @S ¢ H 6 997 &
574 @ 9% & b F71 3 |

(iii) @V 37 § T J99] & IR T 9755, U FIa 7947 o7 @l EvTHagan 15T
ST G &

(iv) QU 397 97 8 fasheq 781 & | 1%¢ 41 9% 37l @it 3 F91 7 797 &: 37 arct
3 Yol 7 S7=aRk® fdsheq 8 | 07 gy yo71 4 @ 379k vk &7 faheq 57 Bl
g1

(v)  DAPAN B AT H yFHIT FEE | e 3F9IF Fl, @ ST TYTIHIT TRIGET
5T Ghd & |

General Instructions :
(1) 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.

(iti)  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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SECTION A

YT eI 1 4 TF J9b 971 3% FT & /

Question numbers 1 to 4 carry 1 mark each.

1. K 1 99 30d shifoe e fow f=fafiad oo x = 3 W Ead ® -

(x +3)2 - 36
f(X)= X_3

k , x=3

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

atx=3:
(x +3)% - 36 3
f(X) — X -3
k , x=3
8 0
2. IR fopet 2 x 2 o YR A o AU, A(adj A) = ®, @ |A| @1 AW
0 8
i |
8 0
If for any 2 x 2 square matrix A, A(adj A) = , then write the value
0 8
of |A|.
65/3 3 P.T.O.
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3. EAAAl 2x—y+2z=5 A Bx — 25y + 5z = 20 o s= i g HA HINT |

Find the distance between the planes

5x — 2-5y + 5z = 20.
4. ITd I

sin2 X — cos2 X
- dx
sin X €os X

Find :

sinz X — cos2 X
- dx
sin X cos X

Qs

SECTION B

Yo7 &5 @ 12 T J9%F JoH & 2 3% & [
Question numbers 5 to 12 carry 2 marks each.

5. A It :

dx
5—8X—x2
dx
5—8x—x2

Find :

2x —y + 2z =5 and

6. a oo, A 991 B, Uidfed shuw: € 300 91 T 400 HAM & | A Th feq ®

6 HHIS qAT 4 T T gerar @ Sefs B ufdafed 10 e qon 4 @ o gepan
2 | I8 J1d W & fau for wA-8-w0 60 S aur 32 ¥ e & fou g
foran fem o R 5 sm ava FH-E-wE B, g N THET & &9 H

A hIVT |

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.

65/3
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10.

11.

12.

65/3
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Th g, foTdeh $efehl W 37 1,2, 3 A TT H foI@ & 991 4,5, 6 & T H
forg 8, <l 3BT T | HET U A ® : CUTtd I%IT @9 3 997 HeAT B R
“Ured T AT 7 | T <hifSre TR e A 99 B Tdd HeAT § |

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.

fogatl P2, 2, 1) @9 Q5, 1, — 2) ®I fie™ ol Y@ w fem s fog &
x-ﬁéﬂ'@4%|3ﬂﬂﬂz-ﬁéﬂﬁmﬁm|

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.

TTsY foh wetd fx) = x° — 3x2 + 6x — 100, R W a¢HH 7 |

Show that the function f(x) = x3 — 3x% + 6x — 100 is increasing on R.

B f(x) = x5 — 8x, [=+/3, 0] o fT¢ UA & THI o AT & ¢ k1 4 14
T |

Find the value of ¢ in Rolle’s theorem for the function f(x) = x3 — 8x in

/3, 0.

Ifg AIfC 3 1 T fawH-awiia g 7, @ fag T 6 det A = 0.

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

T Tl o1 ITRTH 8 o THl/E. & & 8 ¢ W 3 | 39 I8 &A% o oeA
1 < F1d hifoe Srafer Mt B Brea 12 9t 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.

5 P.T.O.



T us |
SECTION C

Yo7 G&IT 13 G 23 % 9% J97 4 3F 5 /

Question numbers 13 to 23 carry 4 marks each.

13. 4 %€ & ™9 W a@Ad 1, 3, 5 91 7 3Afhd 8, Toh e W Th AT | & HlS
gfcreema fohr, fomm g Tt T | "1 X feeret U @ el W o
AT T AMHA 2 | X T AT qAT JEOT [ HIT |

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

14. @izt f6 fg A, B, ¢ fomes feufy afem oo 27 - § + k, 1 -3 - 5k
quT 31 — 4] —4k B, TH T BT F 3 § | o1 By w1 dEwa I
it |

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

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

15. U foemem & foanfda & fow s/ @ f6 80% faenfonn < 100% sufeafa 2
g 70% foenefi ifafia & | frea af & uform giaa #w & 6 33 ooft
forenfel, foeht Sufeafa 100% 2, & & 70% 3 onfSss wden & A U 9 qen
rfafig foanfdt 4 @ 10% I A TS U | 9§ & fd ®, e 4 @
fereneff =g g1 TR qen =g U M R WAt A U o | Wiihar I B
o 39 fommef <1 100% 3ufeafa & 2 = Fafraar o foeme™ 9 e 8 2
YT I % U H qoh 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.

65/3 6
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16.

17.

65/3
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Ife tan! x-3 + tan
X -4

If tan ! x-3 + tan
X_

1x+3
X+4

1xX+3 &

X+ 4

—%%,?ﬁxaﬂmaﬁaﬁﬁml

then find the value of x.

- T

TRIUERT o TUEHT 1 TN L, [Hg HI foh

az + 2a

2a +1

3

2a +1

a+2

3

AYAT

TE A T i 6

2 -1

1 0A =

-3 4

1

1

1

-1
1
9

= (a-13

-8
-2
22

Using properties of determinants, prove that

aZ+2%2 2a+1

2a+1 a+2
3 3
OR

Find matrix A such that

2 -1
1 0A =
-3 4

1

1

1

-1
1
9

- (a-1)3

7 P.T.O.
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18. AR Diyi=ab 2, g_ysrmaﬁrmu

AT
T Yx+1)=1 2, awise s LY _ (_j |
dx? dx
If x¥+y*=aP, then find d_y
dx
OR
2 2
If e¥(x+ 1) =1, then show that %y _ (d_yj )
dx2 dX
19. HME A <hIfTT
T
J‘ X tan x dx
sec X + tan x
0
AAAT
HTEF JATd Eﬁ”\\_ﬂq :
4

I {|x-1]+|x-2|+|x-4]|}dx

1

Evaluate :

TC

J‘ X tan x dx

secx + tan x
0
OR

Evaluate :

4

I {|x-1|+|x-2|+|x—-4]|}dx

1

65/3 8
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20. fr=fafaa e T gae 1 9@ g g9 314 hIfT ¢
7 = Tx + 10y 1 STIhaHIRLT HIIT
FrfaRga sreien & 7aia
4x + 6y < 240
6x + 3y <240
x>10

x>20,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

x>20,y=>0

21. 3Td hIfT :
[ e* dx

e* — 12 (X +2)

Find :
[ e* dx
J -2 E*+2
- . -
22, AT @ =21 - -2k TM b = 71 +2]-3k F @A b H
S > — . . ) —
b =b, + b, % &0 & sifireas HINM, 7 b,, a % @R I by, a
% o9ad 8 |
RN A A A o A A A -
If a =21i-j -2k and b=7i +2j —3k, then express b in the
N — N -
form of b = b1 + b2, where b1 is parallel to a and b2 is perpendicular
to E)
23.  3Tdehal HHIHLT g—y —y=sinx % TYh &A FTd hIT |
X
Find the general solution of the differential equation
dy .
i y = sin x
65/3 9 P.T.O.
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T ug T
SECTION D

Y7 G&I124 @29 T J39% J97 & 6 3HF 5 /

Question numbers 24 to 29 carry 6 marks each.

24. ot fafa &% v @ 39 By ABC &1 @awa 31a Hifse e sist &
free s A (4,1), B(6,6) a1 C (8,4) & |

HAAAT

TA T 8x — 2y + 12 = 0 TYT WIAT 4y = 3x° o si9 R & T &% 71
i |

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.

25. WH’JﬁW(X—y)g—y = (x + 2y) 1 fafsrse g1 3719 hifse, fean mn 2
X
y=09d x=13% |

Find the particular solution of the differential equation

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

26. 39 foig % HoTe Fa T &l fagati (3, — 4, — 5) T4 (2, - 3, 1) ¥ BH
STt @, fog3t (1, 2, 8), (4, 2, — 3) AT (0, 4, 3) G & HHAA I hIed & |

AT

T W GHad, S qo-fag ¥ 3p I IR gl W fEud 7, dwmh s e
A, B, C W Fed 2 | aWisC f% BYS ABC & H5h & fagid
1,1 11 s,
X2 y2 Z2 p2

65/3 10
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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 -+ % = LZ
X y z p

27. f: R- {—f}—m—{é}, M f(x) = 4x +3 T Y4 8, W fomm fifsw |
3 3 3x+4

TS foh f Tehehl AT 3T=BIch & | f 1 UfdaH o @ hIfST | 37:
£=1(0) Fma hifsre qen x F@ Hifse arfep £1(x) = 2.

AYAT

T A=QxQ daM == A W Us fgemad @l 2 =
(a, b) * (c, d) = (ac, b + ad) gRT URAINT &, Tt (a, b), (c, d) € A & T | I
hifore for o + sprfafHy 9o geel 8 | 99, AW + o g

() A dcgH% 39T FTd I |

(i) A % SISHHYIY ¥ 1T HIMT |

Consider f: R — _4 —-R- 4 given by f(x) = dx+3 . Show that f is
3 3 3x+4
bijective. Find the inverse of f and hence find £71(0) and x such that

f1(x) = 2.
OR

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

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

(1) Find the identity element in A.

(11) Find the invertible elements of A.

65/3 11 P.T.O.
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2 -3 5
28. AT A=(3 2 -4|37 @ Al F@ Ay, Fa: es gimwm Fem

1 1 -2
2x -8y +5z=11, 3x+2y —4z=-5 A x+y—2z=—3 &l & hIY |

2 -3 5
IfA=|3 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.

29. forelt 3G % SW &4 NPT & TR Areht wh faghl 7 | fagh w1 Tyl
gfwmm 10 #. 7 | quiden get fageht & sifushan v o1 & fore, fageht 6
fommd sma i |

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.

65/3 12
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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=8

= 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

N NTECE]
W2l 2T - (x+ 4|

+C

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.

P(B):%:

3 1
P(A) = EZE,

. 1
P(A n B) = P (getting an even red number) = e

1
Since P(A)-P(B) = %-%:%7& P(PnB) which is 3

A and B are not independent events.

28)
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xX—2
8. Equati f'line PQ 1 = = -
quation of line PQ is 3 =) 3 :

Any point on the line is 3L + 2, —A + 2, =31 + 1) p

2 2 |

3X+2=4:>X=§ . z coord. = —3(§j+1=—1. —+-
OR

P R Q
2,2,1) 4.y, 7) (5,1,-2)

Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1

L 2-241) 3
27 0 3

= 1.
9. f(x)=x’—3x*+ 6x — 100
f'(x) = 3x> — 6x + 6 ;
=3[x? - 2x + 2] = 3[(x — 1)*> + 1]

since f'(x) > 0 V x € R .. f(x) is increasing on R p

10. f(x) =x’ - 3x
f'(c)=3c*-3=0
=1 = c==I.
Rejecting ¢ = 1 as it does not belong to (—\/3 ,0),

we get ¢ = —1.

0 a b
11. Any skew symmetric matrix of order 3isA=|-a 0
-b —c
= |A] = —a(bc) + a(bc) = 0
29 65

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



65/3

OR
Since A is a skew-symmetric matrix .. AT =-A
AT = Al = (1) A
= |Al=—A]
= 2A|= 0 or |A| = 0.
dv 3 ) . X
12. E = 8 cm’/s, where V is the volume of sphere i.e., V = Enr
d—V = 47tr2E E _ d_V
- de - dt 4mr?  dt
ds
S =4’ = — = 8nrg=8m~. 1 .
dt dt 4nr
= 2x8 = icmz/s
12 3
SECTION C
13. Writing + | 1 3 5 .
L|x 4 6 8
314 x 8 10
718 10 12 X
* 4 6 8 1012
P(X): 2 2 4 2 2
() 2242 2
_ 1 1 2 1 1
- - - : 6
xP(X) : 4 i 16 10 12
o 6 6 6 6 6
P(X) : 16 36 128 100 144
e 6 6 6 6 6
65/3 0
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2xP(x) = 4_68 =8 ..Mean =8

Variance = Xx*P(x) - [ExP(x)]* = % — 64 = 230

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

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

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

Area of A = %|TBx]?C|:%\/210

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 }
E,)= =— and P(E -
PE) = 100 (E) = 100 ‘

70 10 }
P(A/E,) = — and P(A/E 5
(A/E) = 100 (AE) = 100

P(E,)-P(A/E))

P(E,/A) =
B = (e, P E,) + P(E,) PATE,)
30 70
_ 100 100
30 70 70 10
X + X
100 100 100 100
_3
4
Regularity is required everywhere or any relevant value
16. tan' +t Sx#3 _m
X — x+4 4
x-3 x+3
— tan '] X=4 x+4 |_ T 1-
- x—-3 X+3 4 .
x—4 X+4

@D 65
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65/3

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 =|2@-1) a-1 0

3 3001

a+1 1 O
—@-1D* 2 1 0
303 1

Expanding
(a-1)Y2@-1)=(-1).

OR

2 -1 b -1 -8

Lt | 10 (a J ~ 1 22

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=-=2
3a+4c=9, -3b+4d=22
Solvingto geta=1,b=-2,c=3,d=4

1 =2
A=
-
65/3 (32)
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65/3
18. x¥+y*=a

Let u + v = a° where x¥ = u and y* = v.

v . J
dx  dx ) :
du y dy |
1 =1 — =x7| L +logx-—=
y log X = logu = Ix L{ g dx |

xd |
xlogy=logv= 3—: = Yx{gd—z+logy

}
Puﬁmghlﬁ)Xy{z440gxgz}+yx{391+ﬁogy}=() -
X dx y dx

- dy _ y¥logy+y-x¥ !
dx x¥-logx +x-y* !
OR
dy ]
dx+1)=1= ey-1+(x+1)-ey-E=O 1-
dy 1
: e
dx (x+1)
d’y _ . 1 _(ﬂjz 1_]
dx? x+1)? Udx y
19. 1= J‘n X tan x dx = n(n—x)tanxdX
0 secx + tan x 0 secx + tan x

T tan X
=2l = nJ-

T
—dx= nJ. tan x (secx — tan x)dx
0 secx +tan x 0

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

T
= E[sec X —tan x + x]j

n(n—2)
2

33) 65
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65/3
OR

4
P= [ lx—1]+1x=2]+|x—4[}dx

j14(x “1ydx— Ilz(x ~2)dx +j24(x ~2)dx - j14(x _4ydx

: (X_DT_(X_z)T+(X_2)2T_(X_4)T

2 2 2 2
1 1 2 1
= 2+l+2+2:11— or 23
2 2
20. Maximise z = 7x + 10y, subject to 4x + 6y < 240;
6x + 3y <240; x >210,x>20,y>0
Y3 Correct graph of three lines 1
\ 'y . ]
80 \ For correct shading 1-
601
\ Z(A) = Z(lO,%) = 70+10x% = 403%
40 100/3)

Z(B) = Z(30, 20) = 210 + 200 = 410

201
5 Z(C) = Z(40, 0) = 280 + 0 = 280
0[10] 20 40 60 s X
R mooyo240  Z(D)=72(10,0)=70+0 =70
6x + 3y = 240
= Max (= 410) at x =30, y = 20
*d dt 1
21. I=I eZX =J- 2Whereex=t -
(eX—l) (ex+2) (t+2)(t-1) -
=j V9 g 2 dt+j 1/32dt 1—3
(t+2) (t-1) (t—1) ‘
~ Liog|t+2]~log|t—1]]- +c -
9 % 8 3(t-1) :
1 e +2 1 1
= —log - +c -
9 TleX-1| 3(e*-1) ‘
65/3 34
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22. b ||a = let b, = A(2i—]—2k) ;

b, = b—b; = (7i+2j—-3k)—(2Ai—2Aj—22k) -

(7=20)i+(2+1)j—(3-20)k

by Lld =2(7-20)—-12+ 1) +2B3-20)=0

=>A=2
.. by = 4i-2j-4k and b, = 3i+4j+k
= (71+2j-3k) = @i-2j-40)+@i+4j+k)
23. Given differential equation is %— y =sinx p
= Integrating factor =¢™

Solution is: Ae™ = jsinx e rdx =1
[, = —sinxe ™ + j cosxe dx

= —sinxe X +[-cosxe * —j+sinxe_xdx]
1 .
I = E[—smx—cosx]e -
N x
Solution is Ae™* = 5(_ sinx —cosx)e " +c¢

1 . X
or y=—5(5mx+cosx)+ce

35) 65
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SECTION D
24. Figure
B(6, 6 : 5
61 (6, 6) Equat10nofAB:y=5X_9
4+ C(8, 4) Equation of BC:y=12—x 1:
|
I . 3
2+ A4, 1) ! i Equation of AC:y:Zx_z
A
o & 4 ¢ s
6(5 8 8( 3
o Area (A) = J4(EX—9 dX+j6 (12—x)dx_J4(ZX_2jdX
= {§X2—9x lix -2 —{Exz—b(} 1-
4 14 2 8 4 ,
6
=7+ 10 — 10 = 7 sq.units
OR
Figure

4y=3x"and 3x 2y + 12 =0 = 4(3";12) = 332

= 3x>-6x-24=00rx>2x-8=0=(x4) (x+2)=0

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

4
- Area (A) = I_Z{%(3x+l2)—%x2}dx 1-
2 3T
_ [ 106x+12)" 3x7
2 6 43,

=45 — 18 = 27 sq.units

65/3 (36)
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2y
dy  x+2y 1+? }
25, — = -
dx X—-y I—X .
X
]
Zz A% :>Q—V+Xﬁ Xg 1+2v -
). dx dx dx 1-v y
dv [+2v—-v+v v—1 dx
= — = = I 3 dv = ——
dx v—-1 ve+v+l X
— 2 2 +1 1 2
. Wd\/ = j——dx VT 4y —3j 2dV=—j—dx 1+
vi+v+1l X 2 iv+l 1) \/5 X
| 4]
SRS
2 1 2v+1
= log|v?+v+1|-3-——tan = —log |x]* + ¢
gl | Ne ( 7 j g [x|
= 10g|y2+xy+x2|—2x/§tan_1(2y+XJ= :
x :
3 }
X = 1,y=0:c=—2\/§-%=—§n ;
10g|y2+xy+x2|—2\/_ta _1(2y+Xj \/5 =0
J3x
26. Equation of line through (3, — 4, — 5) and (2, -3, 1) is
x—-3 B y+4 z+5 )
1 T 5 (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) =
-1 2 0
or 2x+y+z-7=0 ...(11)
Any point on line (i) is (A + 3, L — 4, 6A — 5)
If this point lies on plane, then 2(-A + 3) + (A —4) + (6A —5) -7 =1
37 65
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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

X,y

. +§ = 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 =— ..
a2 b2 2 9p?
. . (abec
Centroid of AABC is (g,g,gj =X 2)

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

L, t,t._1 ori+i+i—L
o2 9y2 9.2  9p? 2y 2

27. Let x;,X,€R —{—%} and f(x,) = f(x,)

4x1+3  4x,+3
3x;+4 3x, +4

= (4x;+3)(3x, +4) =(3x; +4)(4x, +3)

=  12x;x,+t 16x; ¥9x, + 12 = 12, x, + 16x, + 9x, + 12
= 16(x; —x) -9, - x,) = 0= x, - X, =0 = X, =X,

Hence fis a 1-1 function

4x +3 4
Let = , T R—<{—
= Sere PrER-{S]

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

65/3 (38)
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Hence fis ONTO and so bijective

4y -3 4
d fliy)= 2=—;yeR—-{—
and f(y) 13y Y E {3}

f—l(o) _ _E _
4

and =2 X3 _ )
4-3x

= 4x-3=8-6x

11 1
10 :
OR

= 10x=11=x=

(a, b) * (c, d) = (ac, b + ad); (a, b), (¢, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad # d + bc = * 1s NOT comutative 1-

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, ©)] = (a, b) * (ce, d + cf) = (ace, b + ad + acf) 1-

= * {s associative

(i) 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 1-

(i) 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)

1
:ac=1:c=landb+ad=0:d=—Eandd+bc=03d=—bc= —b(—j
a a a
1 b . . ]
= | —,—— |, a# 0 is the inverse of (a, b)eA 1-
a a :
39 65,
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2 3 5
28. A=|3 2 —4|=|A[=2(0)+3(-2)+5(1)=-1%0
11 2

A =0,A,=2A,=1
Ay =-1,A22=-9 A, =-5
Ay =2,A, =23, A, =13

T

0 2 1 0 -1 2 0 1 -2
Al=-ll-1 -9 5| =-1]2 -9 23|=|-2 9 -23 :
2 23 13 1 -5 13 -1 5 -13 ‘
Given equations can be written as
-3 5)(x 11
2 4 =|-5| or AX=B
1 1 2z -3
= X=A"B
X 0 1 -2)11 1
=|y|=1-2 9 23||-5|=|2
z -1 5 -13)|-3 3
|
=>x=1Ly=2,2z=3. 1
65/3 (40)
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X
Area of window A = Xy+—m—

Figure

m Let dimensions of the rectangle be x and y (as shown)
«—— X —» 1

Perimeter of window p = 2y+x+n% =10m ..»J) -

y= will give maximum light.
+7

@n

65
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