CBSE Class 12 - Mathematics
Sample Paper 10

Maximum Marks:

Time Allowed: 3 hours

General Instructions:

e All the questions are compulsory.

e The question paper consists of 36 questions divided into 4 sections A, B, C, and D.

e Section A comprises of 20 questions of 1 mark each. Section B comprises of 6
questions of 2 marks each. Section C comprises of 6 questions of 4 marks each. Section
D comprises of 4 questions of 6 marks each.

e There is no overall choice. However, an internal choice has been provided in three
questions of 1 mark each, two questions of 2 marks each, two questions of 4 marks
each, and two questions of 6 marks each. You have to attempt only one of the
alternatives in all such questions.

e Use of calculators is not permitted.

Section A

1. Let for any matrix M, M'! exist. Which of the following is not true.

a. none of these
b. MHl=Mm
c. Mh?=mH?

d. (M—l)—l — (M-l)l
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2. The value of det. is

co & o O
o o O

_Q O O O

S B~ N Q
—
)

a a+b+c+d
b. None of these
c. abcd

d. 0

d
3. Ify = tan"'x and z = cot !z then d_Z is equal to

a. 1

T
b. 3
c -1

d. None of these

4. Five cards are drawn successively with replacement from a well-shuffled deck of 52

cards. What is the probability that all the five cards are spades?

5
A To24
3
b. 1091
o I
- 1024
1
T

5. In answering a question on a multiple-choice test, a student either knows the answer
or guesses. Let %be the probability that he knows the answer and % be the
probability that he guesses. Assuming that a student who guesses at the answer will
be correct with probability % . What is the probability that the student knows the

answer given that he answered it correctly?
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11

a.1—3
b. -
c. 12
d 2

6. In a LPP, the linear inequalities or restrictions on the variables are called
a. Limits
b. Inequalities
c. Linear constraints

d. Constraints

cos 8% —sin 8°

. m 1S equal to

a. tan37°
b. tan53°
c. tan 82°

d. None of these

5 5 0
8. If [ f(z)dz =4, [(1+ f(z))dz = 7, then the value of the integral [ f(z) dxis
— 0 -2

equal to

d. 5

—_ _
9. P(Q) is a vector joining two points P(x1, V1, 1) and Q(Xy, Y, Z5).If )PQ‘ = d, Direction
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10.

11.

12.

13.

14.

—
cosines of P() are

To—x1 Yo~ Y 2tz
d ! d ! d

b Zo YotY 221
: d ! d ? d

To—Ty Yo~ Y1 2—2;
d d ? d

d To+T1 Yo~ Y Z2—21
: d ? d ? d

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively, then

— =

find ZABC. [£ZABC is the angle between the vectors BA and BC']

a. cos 12
: /102

Fill in the blanks:

A function f: X — Y is said to be an

some element of set X under f.

Fill in the blanks:

If f(x) = | cos x|, then f’ (%) = .

Fill in the blanks:

function, if every element of Y is image of

A matrix which is not a square matrix is called a matrix.

Fill in the blanks:

Equation of a plane which is at a distance p from the origin with direction cosines of

the normal to the plane as 1, m, n, is
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15.

16.

17.

18.

19.

20.

21.

OR
Fill in the blanks:
Direction ratios of two lines are proportional.
Fill in the blanks:

The area of the parallelogram whose adjacent sides are i + lAc and 27 + 3 + lAc is

OR

Fill in the blanks:

The magnitude of the vector 6i + 23 + 3k is

2
IfA== [5 ] then write A~! in terms of A.
Evaluate [ dz
Vi—a?
OR
. dx
Find the value of f PR

If [y ﬁdw = %, then find the value of a.

Find the slope of tangent to the cure y = 3x? - 4x at point whose x-coordinate is 2.

Write the integrating factor of the following differential equation.

(1+9y?) + (2zy — coty);l—i/ =0.
Section B
tan"1(-1)
OR

Prove that the function f given by f(x) = x? - x + 1 is neither strictly increasing nor
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22.

23.

24.

25.

26.

27.

28.

strictly decreasing on (-1, 1).

An edge of a variable cube is increasing at the rate of 3 cm per second. How fast is the

volume of the cube increasing when the edge is 10 cm long?

Differentiate —— w.r.t. sin X.
Sinx

H - — H o —
Consider two point P and Q with position vectors OP = 3a — 2b and OQ) = a + b.

Find the positions vector of a point R which divides the line joining P and Q in the

ratio 2:1

. internally

ii. externally.

OR

H 5 — H o —
Consider two point P and Q with position vectors OP = 3a — 2b and OQ = a + b.

Find the positions vector of a point R which divides the line joining P and Q in the

ratio 2:1

L. internally

ii. externally.

Find the equation of a plane through the points (2,3,1) and (4,-5,3) and parallel to the

X-axis.

In a multiple-choice examination with three possible answers for each of the five
questions, what is the probability that a candidate would get four or more correct

answers just by guessing?

Section C

n+l . .
. —5— tf nisodd
Letf:N — Nbedefinedby f(n) =4 ~ . = for all n € N. State whether
5, tf nis even

the function f is bijective. Justify your answer.
. . . d
If y = (sin x)* + sinl/z , then find d_i/ .
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29.

30.

31.

32.

33.

OR

)\(:c2—2:c),ifx§0
4+ 1, ifx >0

For what values of \ is the function f(x) = { is continuous at X
=0?

Find a particular solution satisfying the given condition:

cos(%) =a(a€ R);y=1whenx=0

5
J @+ 1)(2219) dz

From a lot of 30 bulbs which includes 6 defectives, a sample of 4 bulbs is drawn at
random with replacement. Find the probability distribution of the number of
defective bulbs.

OR
A black and a red die are rolled.

a. Find the conditional probability of obtaining a sum greater than 9, given that the
black die resulted in a 5.
b. Find the conditional probability of obtaining the sum 8, given that the red die

resulted in a number less than 4.
Maximise Z = 3x + 4y, subject to the constraints: x +y < 1,2 > 0,y > 0.

Section D

5 3
Show that A = [ 2] satisfies the equation A% - 3A - 71 = 0 and hence find A™.

OR

Using matrix method, solve the system of equations:
2x+y+z=1,

_3
X-2y-2= 3

3y-5z=9
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34.

35.

36.

Find the area enclosed by the parabola y2 = 4ax and the line y = mx.

Find the value of p for which the curves x% = 9p(9- y) and x? = p (y + 1) cut each other
at right angles.

OR

2 2
Find the maximum area of an isosceles triangle inscribed in the ellipse ;—5 + % =1,

with its vertex at one end of the major axis.

-2
Find the distance of the point (2, 3, 4) from the line mgig = y? = Ezmeasured
parallel to the plane 3x + 2y +2z -5 =0.
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CBSE Class 12 - Mathematics
Sample Paper 10

Solution

Section A

@ oyt

Explanation:

Clearly, MDY= v Hl is not true.

. (c) abcd

Explanation:

The determinant of a lower triangular or an upper triangular matrix is equal to the

product of the diagonal elements.

. (©-1
Explanation:
d -1 L
dy E;(tan x) o2
—_— = = = —]_
dz < (cot—1z) -
dr 1+1-2
1
- @ 1557
Explanation:
Here, probability of getting a spade from a deck of 52 cards = % - % p= % ,q= % .
let, x is the number of spades, then x has the binomial distribution withn=5,p = i
3
Q=7 -
P(all 5 card des)=P(x=5)=5Cs(3 0(1)5_L
all 5 cards are spades)=P (x=5)="Cs| 7 1) = T
(12
Explanation:

Let F/yand E»are events that the student knows the answer and the student guesses

respectively. P(FE1) = %,P(Ez) = % :
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Let A = event that the student answers correctly.
3

P(Ey) = 3,P(Es) = &

P(A/E;) = 1(asitis sure event)
_ 1

P(E,).P(A] E) T
P(E).P(AJE)+P(E) P(A[By) I, 1~ 13

P(Ey/A) =

. (c¢) Linear constraints

Explanation:

In an LPP, the linear inequalities or restrictions on the variables are called Linear

constraints.

. (a)tan 37°

Explanation:
cos 8% —sin &°
cos 8% +sin 8°

cos 80 sin 80

cos 80 cos 80
cos 80 sin 80

cos 80 cos 80

= 1tand _ ¢an(45° — 8°) = tan 37°
1+tan 8

. (b) 2
Explanation:

[t fa)de =T
0
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10.

11.

= _fz f(z)dz + 0f5f(a:)da: —4
0
= _j; f(z)dz =2

Tog—T Yo~ Y 29—21
© =2 =7 —34
Explanation:

since we know Direction cosines of a line are coefficient of i,j,k of a unit vector along

— ~ ~ ~
that line,first find a vector PQ = (22 — z1)¢ + (y2 — y1)j + (22 — z1)k then to
—
convert it unit vector divide by its magnitute | PQ) | the coefficient of this unit vector

. Ty —T1 Y= 22—2
will be T — g T g

-1 10
(d) cos (\/ﬁ)

Explanation:

Position vectors of the points A, B and C are i+ 23 + 3/2:, —%, and,3 + 2%k

respectively.
Then;
BABC
cost = —
|BA||BC|

(2042j+3R).(i+]+2Kk)
B VIT\/6

= cosf = 0

/102
= /ABC = cos™1(

—_
§||O
DN
N—"

onto
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12.

13.

14.

15.

16.

17.

18.

-1

2

rectangular
Ix+my+nz=p
OR
Parallel
V3
OR

7

We have, A = 2 3
5 -2

2 3

-5 2
2

and |A| = '5 5

Clearly, adj A =

OR
Letl= [ 2 = fﬂj@)z
= ttan1Z +C [ [ % = 2tan~! 2 +c}
If foa' ﬁdm = % , then we have to find the value of a.
Given [’ ﬁdw = g e (i)
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19.

20.

1

Now, consider I = an T(Qf
€T

= I=[itan'Z]" { [ = ltan1Z —|—C}

210 a?4-x2
_ 1 —1a 1 -1

= I = Etan 5 2tan (0)

= I=Ztan"1% .G

From Eqgs. (1) and (ii), we get

Lian—18 — T -18 _ 7

§tan 3= 3 = tan = 7 =
a _ .. T

= 5—1:>a—2 [,tanz— }

We have to find the slope of tangent to the curey = 3x% - 4x at point whose x-

coordinate is 2.

Now, y = 3x% - 4x

On differentiating both sides w.r.t. X, we get,
dy
dy

Now, slope of tangent= (d—) =6(2)-4=12-4=8
L) =2

Hence, required slope is 8.

Given differential equation is

d
(1+9?) + (2zy — coty)% = 0.
The above equation can be rewritten as

d
(coty — 2a:y)d—?; =1+
coty—2zy  dzx

(1+y2) — dy
— dx  coty 2zy
dy — 1+y? 1+y?
— dz 2y __ coty

T T T T Tap
which is a linear differential equation of the form

dz _ _ 2%y __ coty

T + Px = Q,here P = T and ) = T
. . d fidy

Now, integrating factor = elPdy — ¢’ 1142

Put1 + y2 =1

= 2ydy = dt
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Section B

21. Lettanl(-1) =y
= tany=-1
= tany = —tan 7
= tany = tan(— )
Since, the principal value branch of tan’! is [— %,

Ny
| I—

Therefore, principal value of tan™(-1) is — % .

OR

Given: f(z) =22 —z + 1f®) =x*-x+1

= \x) =2x-1

f(x) is strictly increasing if f'(x) <0

=2x-1>0

=>z> 2

i.e., increasing on the interval (% , 1)

f(x) is strictly decreasing if f'(x) <0

= 2x-1<0

> o <3

i.e., decreasing on the interval (—1, %)

hence, f(x) is neither strictly increasing nor decreasing on the interval (-1, 1).
22. Letx cm be the edge and y be the volume of the variable cube at any time t.

Rate of increase of edge = 3 cm/sec

= Z—f is positive and = 3 cm/sec
= 2 _ 3cm/ sec...(i)
i
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23.

24.

=y =23

d
.". Rate of change of volume of cube = d—f = %m?’

= 32222 = 322(3) [from (1)]
= 9z2cm?3/ sec

Putting x = 10cm (given),

Y — 9(10)? = 900cm?/ sec

: dy . . . :
Since d—i’l is positive, therefore volume of cube is increasing at the rate of 900 cm?/sec.

T

Letu = —— and v = sinx
SIin T
. d d .
. @ _ S1n$.z$ QI.ESIIICC
" dz (sin z)?

sinx—x cos x .
= —= ...(0)

sin’z

dv d

nd - = —sinz = ..(i
and Iz - SINT = COST (ii)
du _ du/dz  sinz—zcosz/sin’z
Cdv T dv/dz CoS T
. sin x—x cos «
__ sinz—xcosx T cmz
sin2 I COST sin2z cos =

Cos T

[Dividing by cos x in both numerator and denominator]

tanz—=x

sin’z

—  2(a+b)+1(3a—2b
| o )

o

w
B I

N O—R> 2(a+5)2: 53?1—25)
_ 20+2%-3a+2%
1
—4b— G
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OR

—  2(a+b)+1(3a—2b
| o )

o

w
B I

. O—R> 2(a+5)2: 53?1—25)
% +2b—3a+2b

1
—4b— G

25. Any plane parallel to x-axis is by+cz+d=0.
If it passes through (2,3,1) and (4,-5,3), then

3b+c+d=0 and -5b+3c+d=0,

ie b c __d
T 1-3° —5-3  9+5
1 4 7

Hence, the plane parallel to x-axis is y+4z-7=0.

26. p:%andqzl-pzl_%:%

n=5r=45andP (X=r)="C,p q" "

P (Four or more success) =P (X=4)+P (X=5)

4 1 5 5
_5 1 2 5 1 _ 1\5 1 _ 11
=0i(3) (3) +°05(3) =5x2x(37+(5) = 2

Section C

nTH, if nis odd
27. f:N — N be defined by f(n) =

n

5, Lf nis even

a f1)=11 =1andf@)=2 =

The elements 1, 2, belonging to domain of f have the same image 1 in its co-

domain.
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So, f is not one-one, therefore, f is not injective.
b. Every number of co-domain has pre-image in its domain e.g., 1 has two pre-images
1 and 2.

So, fis onto, therefore, f is not bijective.

28. According to the question, y = (sinz)® +sin~ ' 1/z ......(0)
Letu = (SINZ)% .o, (ii)
Then, Equation.(i) becomes, y = u + sin ! y/ ............ (iii)
Differentiating both sides of (iii) w.r.t x,we get,
dy  du 1 d
&= m = X wWe)

\/ 1-(yz)?
dy du 1 1

Tz T + ﬁ X 2—\/5 .............
Taking log on both sides of Equation.(ii),

log u = xlog sinx

Differentiating both sides w.r.t x,

=4 % T % (logsinz) + logsin :L'di (x)[ Using product rule of derivative]
= %: U {w X 1 d‘i (sinzx) + logsmm(l)}

= ZU’ (sin X)X[% X COS I + log sin :1:} [ From Eq(ii)]

From (iv),we get,

= % = (sinz)®[z cot ¢ + log sinz| + \/11:: X ﬁ

OR

is continuous at x = 0,

{)\(m2—2x), ifz <0
If f(x)=
4x + 1, ifx >0

We shall use definition of continuity to find the value of \.

Since f(x) is continuous at x=0,therefore,
(LHL)x=g = (RHL)x-¢ = £(0)......... )

= f(0) = A\[0-0] =

LHL:mli_%f() }1me(0 h)
— Alim[(0— k)%~ 2(0 — )]
=Ax0=0
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29.

30.

RHL = lim f(x) = lim f(0 + h)
z—07" h—0
= lim4(0+h)+1=1
h—0

*.» LHL # RHL, which is contradiction to Equation (i)

.*. There is no value of A\ for which f(x) is continuous at x = 0.

d
Given: Differential equation cos (—y) =a(a € R);y=1whenx=0

dz
= j—g = cos la
= dy = (cosla) dz
Integrating both sides,
= [1dy = [(cosla) dz
= y = (cos7la) [1dz

=y = (cos_la) z +c...(0)

Now putting y =1 whenx=01in eq. (), we getc=1

Puttingc=11ineq. (i), y = (cosla)x + 1

~1
= yT — cos la
(%)
= COS —a
XL
B
Let 5x _ A T+c

(z+1)(z2+9)  z+1 x24+9

= 5z = A(z2+9) + (Bx +c)(z + 1)

On comparing coefficients of x* and x, we get,

5=C+B ............. (1)
Eqn. (i) - Eqn (i1), we get
A-C=-5....... (1i1)

Compairing the constant terms
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31.

9A+C=0.......... (iv)
Eqn (iii) + Eqn(iv)

= (A-=C+5)—(9A+C)=10A=-5=A= -1
B=1/2[by ()]

C =3 [by(i]

9

B . —1/2
fm I &

2+9

1 dz
) f 1 T 3 2+9dx +3 2J 2219
1 2x
fm+1 4 2+9d T+ 3 b} f 2+32

= —2log(z + 1) + 7log(z? 4+ 9) + %. Ltan~! (%) +c
—2log(x + 1) + $log(z? +9) + tan_1< ) +c

Let X be a random variable which represents the number of defective bulbs.
Therefore,X can take values 0,1,2,3,4

Total number of bulbs=30

Number of defective bulbs=6

p = probability of getting defective bulb= — =

30 5
q= probablhty of not getting defective bulb= 30 %
4 4 4 _ 256
P(X=0)= —nggxg—%g
1 4 256
P(X=1) =4 Cip'¢® = (3) (E) — 625
2 2
1 4 96
P(X =2) =4 Cop?q® = 6(3) (E) — 625
3
1 4 16
P(X =3)=*Csp’q' = 4(3) (3) ~
4
1 1
P(X =4) =* Cop'q® = 1(3) = %
X 0 1 2 3 :
256 256 96 16 L
P(X) 625 625 625 625 625
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OR

a. n(s)=6x 6=36
Let A represents obtaining a sum greater than 9 and B represents black die
resulted in a 5.
A = (46, 64, 55, 36, 63, 45, 54, 65, 56, 66) = n(A) = 10
P (A) =B =(51, 52, 53, 54, 55, 56) = n(B) = 6

_n(B) _ 6
PBE T
ANB=(5556)=n(ANB) =2
P(ANB) =%
_PAMB) _ w3 _ 1
P(A|B) = P(B) _%_6_§

b. Let A denote the sum is 8
S A=H{(2,6).3,5), 4,4, 5,3), (6,2)}
B = Red die results in a number less than 4, either first or second die is red
S.B={(1,1),1,2),(@1,3),1,4),1,5),,6),(2, 1), (2, 2), 2, 3), (2,4, 2, 5), (2,6), 3,

1, (3,2),(3,3),(3,4),3,5), 3, 6)}

_n(B) 18 1
PB)=Tr5 = 36 = 3

ANB={2,6),3,5=n(ANB) =2

P(ANB)= % =4
1
P(ANB 15
P(A|B) = J(D(B)LE_SZ%Z%
2

32. Maximise Z = 3x + 4y. Subject to the constraints
The Shaded region shown in the figure as OAB is bounded and the coordinates of

corner points O, A and B are (0, 0), (1, 0) and (0, 1), respectively.
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33.

Corner Points Corresponding value of Z

(0, 0) 0
(1,0) 3
0, 1) 4 (Maximum)

Hence, the maximum value of Z is 4 at (0, 1).

Section D
We have, A = [ 2 3 ]
_1_ _2_
34— 3 5! 3 _ 15 9
-1 —2= =—3 —6
And 71 =7 10 = 70
0 1] 0 7 ]
A2 _3A_ 7= 22 9 B 15 9 B 7 0
-3 1 -3 -6 0 7

22-15-7 9-9-0] [0 O
—3+3-0 146-7 0 O
=0 Hence proved.

Since, A%-3A-71=0

= Al[a%-3a-711=4"0

= A1AA-3ATA-7ATTI=0[-AT0=0]
=1JA-31-7A1=0[.ATA=1]

= A-31-7AT=0[ Al1=AT)
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= -7A1=-A+3I

B [—5 —3] N [3 0] B [—2 —3]
1 2 0 3 1 5

41 -t [—2 —3]

o 1 5

OR

The given system of equations can be rewritten as,

AX=B,where,
2 1 1 T 1
A=|1 -2 -1|,X=|y|andB= |3
0 3 -5 2 9
Now,

|A| =2(10 + 3)-1(-5-3) + 0=2(13)-1(-8) =26 + 8 + 34 #~ 0

Thus, A is non-singular. Therefore, its inverse exists.

Now, A11 13 A12 5, A13 =3
A21 = 8, Azz = -10, A23 =-6
A31=1,A33=3,A33=-5

13 8 1
.‘.A_1=’A’(ad]A) =5 10 3
3 —6 -5
13 8 1 1
S X=A'B=L|5 -10 3|3
3 —6 -5 9
x 13+12+4+9
= |yl =%|5-15+27
z 3—9—-45
1
1[ L
=5 5
3
L2
Hence, X = 1y—2,andz——%.
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34.

35.

X >X
5 iq
-
Y
2 _
y° =4ax ....... (1
¥y = MX........ (2)

Using (2) in (1), we get,
(mx)2 = 4ax
= mzx2 =4ax

X(I‘I’IZX -4a)=0

4a
= x:::O,;;g
From (2),
Whenx=0,y=m(0)=0
4a 4a 4a
Whenzx = —,y =m X 2 m
*. points of intersection are (0, 0) and ( 4‘; , f:

4&

Area = fo a/m’ \/4awda:—f0 mzx dx

3
— 4a[%mghy2__nﬂ%%mﬁ
4a \ = 4
— VAa[2(£)7 - 0] - Z[(£)2 0]
= 3%(4@2 — 2#(4@2
O 2 -1
m3 L3 2
_ 8a?
= %squmt

)
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As, these curves cut each other at right angle, therefore their tangents at point of
intersection are perpendicular to each other.

So, let us first find the point of intersection and slope of tangents to the curves.
From Egs. (1) and (i), we get

IpO-=pF+1)

5.909-yY)=y+1[. p#0,asifp =0, then curves becomes straight, which will be
parallel]

= 81-9y=y+1=80=10y =>y=8

On substituting the value of y in Eq. (i),we get

x*=9p= = =43,/p

Therefore, the points of intersection are (3,/p,8) and (—3,/p, 8)

Now, consider Eq.(i),we get

z? o o z?
Therefore,on differentiating both sides w.r.t. X, we get,
dy -2z cos

(1i1)

%—W ..................

2
From Eq. (ii), we get % =y+1
2

= y=-=--1

p
On differentiating both sides w.r.t. X, we get
dy 2z .
qr ? .................... @iv)

Now, for intersection point (3,/p, 8) ,we have slope of tangent to the first curve

—2ByB) _ 65

b . e
o o [using Eq.(iii)]

and slope of tangent to the second curve

_ 23yD) _ 6P

p_ . .
> > [using Eq.(iv)]
*." Tangents are perpendicular to each other.
Then,

Slope of first curve X Slope of second curve = -1

—6.,/p 6./
\/_Xi:_l
9p D

= % =1=p=14
Thus,the value of p is 4.

OR
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Given equation of ellipse is

z2 y? _
2_5+E =1.
Here,a=5b =4
c.a>b

So, major axis is along X-axis.
Let /A BTC be the isosceles triangle which is inscribed in the ellipse and OD = x, BC =
2yand TD =5 - x.

= m! J/ 0

¥

Let A denotes the area of triangle. Then, we have
A= % x base x height :%XBCXTD
= A= %2y(5—w) = A=y(5—x)

Therefore,on squaring both sides, we get,

z? y2 .
Now, 2—52 —+ 16 1.
Yy T
” 1_26 B }6_ 25 2
= y? =5 (256—2?)
On putting value of y? in Eq. (i), we get
2 _ 16 2 2
A% = = (25 —2%) (5 — )
Let A>=7
16 2 2
Then, Z = 3 (25 — 2?) (5 — x)
Therefore,on differentiating both sides w.r.t x, we get,

% — ;—g [(25 — x2) 26 —x)(-1)+ (5 — w)2(—2w)] [by using product rule of

derivative]

= 2(-2)(5—2)?(2z + 5)

= 22(5—z)%(2z +5)

For maxima or minima, put % =0

= —2(b—2)?(2x+5) =0=>z=5—2

Now, when x = 5, then
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36.

16
Z = 15(25-25)(5-5)2=0

Which is not possible.

So, x = 5 is rejected.

o=t
d’Z d 32 2
- g_g[(5_x)2 .2_(2x+5)-2(5—x)}
64 192
— S (6-2)(-32) = 2= (5-2)
=5 (d*Z
Atx T’(dw2>__i<0
2
= 7 is maximum.
.. Area A is maximum, when £ = _2 andy =12

2
Clearly,

2
_ A2 16 25 5
z=4 —2—5(25—7)[5+5]

16 75, 225
_2_5XTXT_3X225

.. The maximum area, A = /3 x 225 = 154/3 sq units.

Let P(2 3, 4) be the given point and given equation of line be
=3 _ Y2 _ 2

3 T_2§
LetmTH:yTzzfz)\(say)

r=3A—3,y=6A+2,z2=2\

Coordinates of any point T on given line are (3A — 3,6\ + 2,2\).

Now, DR's of line PT

=(BA—3—-2,6A+2—-3,2\—4)

= (BA—=5,6A—1,2XA —4)

since, the line PT is parallel to the plane

3x + 2y + 2 -5 =0,then,

ajap + bqby+ cqcy =0

[ line is parallel to the plane, therefore normal ]
to the plane is perpendicular to the line.
where a) = 3\ — 5,b1 = 6\ — 1,01 =2)\—4

| and az = 3,60 = 2,c9 =2
= BA=5)3+(6A—1)2+ (22 —4)2=0
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= 9A-154122—-24+4X—-8=0

= 26A—-25=0

= 25A=25=)X=1

Coordinates of T' = (3A — 3,6\ + 2,2))

=(0,8,2) [ A=1]

Now, the required distance between points

P(2 3, 4) and T(0, 8, 2) is given by

PT = \/(0—2)24—(8—3)2—!—(2—4)2

[ (z1,91,21) = (2,3,4) and (z2,y2,22) = (0,8,2)]
= /4 + 25+ 4 = /33 . units
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