CBSE Class 12 - Mathematics
Sample Paper 01

Maximum Marks:80

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
a h g
1. IfA=[xyz],B=|h b f|andC= [Xyz]t, then ABC is
g f c

a. not defined
b. 1 X1 matrix
c. 3 X 3 matrix
d. none of these
2. Ifeach elementofad X 3 matrix A is multiplied by 3, then the determinant of the
newly formed matrix is
a. 9det A
b. 3detA
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c. (detdet A)3
d. 27 det A

3. If both fand g are defined in a nhd of 0; f(0) = 0 = g(0) and *(0) = 8 = g’(0), then

flz) .
$L_7>50 @) S equal to

a. None of these
b. 0
c 1
d. 16

4. The probability of obtaining an even prime number on each die , when a pair of dice
is rolled, is given by :

a. 0

1
b. ?
C.;
d. 3

5. Let A and B be independent events with P (A) = 0.3 and P(B) = 0.4. Find P(A n B)
a. 0.15

b. 0.10
c. 0.14
d. 0.12

6. In an LPP if the objective function Z = ax + by has the same maximum value on two

corner points of the feasible region, then every point on the line segment joining these
two points give the same

a. Upper limit value
b. Minimum value
¢. Maximum value
d. Mean value
7. If cot ! (y/cosa) +tan~! (y/cosa) = u, then siny is equal to
a. tan’a
b. tan 2«
cot? (2)
d. 1

o
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/2
8. f cos tdtis equal to
—m/2
a1
b. 0
c -1
d. 2
9. Find the vector and cartesian equations of the planes that passes through the point (1

,4 ,6) and the normal to the plane 155—23—1—12:
a. F—<%+53—|—6l;:) .<%—23—|—i{:)=0;a§—2y—|—2z—|—1=0

b |7 (2+43’+7IA<:)_ .(%—23+7c) =0;z—2y+2+5=0

¢ 7= (5+43’+6l§)_ .(%—23+l§:) — 0z —2y+tzt1=0

d [7— (2%+43+6l%>} . (%—23‘+l§:) —0;z—3y+z+1=0
10. If A is a real number \a is a

a. vector

b. unit vector

c. scalar

d. inner product

11. Fill in the blanks:

The set of first elements of all ordered pairs in R, i.e., {X: (X, y) € R} is called the

of relation R.
12. Fill in the blanks:

Iffx) = x2sin % , where x 7é 0, then the value of the function f at x = 0, so that the

function is continuous at x = 0, is

3/26



13.

14.

15.

16.

17.

18.

19.

Fill in the blanks:

If A and B are two skew-symmetric matrices of same order, then AB is symmetric

matrix if
Fill in the blanks:

The vector equation of a plane which is at a distance p from the origin, where 7 is the

unit vector normal to the plane is

OR
Fill in the blanks:
If 1, m, n are the direction cosines of a line, then 12+m?+n2= -
Fill in the blanks:

The value of A such that vectors @ = 2 + )\3 t+kandb=1+ 23’ + 3k are

orthogonal is
OR
Fill in the blanks:

The position vector of the point which divides the join of points with position vectors

6+Band2a—Bintheratiol:Zis
1 2
IfA= 4 9 , then show that [2A4| = 4|A]

Evaluate fow/ 2 e (sinz — cosz)dzx.

OR

Integrate (\2/—% — % + 30\3/332) w.r.t.x
(2242)

z+1 dz

Evaluate f

If the line ax+by+c=0 is a tangent to the curve xy=4,then show that either a>0,b>0 or
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20.

21.

22.

23.

24,

25.

26.

27.

a<0, b<0.

Find the differential equation representing the family of curves V' = % + B where A

and B are arbitrary constants.

Section B

) +2sin ! (

N|—

Using the principal values, write the value of cos_l(

N
N

OR

LetA={x€R:0 <x <1].Iff: A —Ais defined by

B z,ifreQ
f(m)_{l—w, ifo ¢ Q

then prove that fof (x) = x for all x €A.

Find the points on the curve y = x3 at which the slope of the tangent is equal to the y -

coordinate of the point.

A function f : R — R satisfies the equation f (z +y) = f(z). f (y)for all
z,y € R, f(x) # 0 Suppose that the function is differentiable at z = 0 and
f'(0) = 2, then prove that f' () = 2f ()

Show that <5 — B) X (6+B> =2 <6 X B), G andb
OR

Find the direction ratios and the direction cosines of the vector 7 = 27 — 73’ — 3]2;.
Find the equation of the plane passing through (a,b,c) and parallel to the plane
7. (% i+ k) —9
A die is thrown 5 times. Find the probability that an odd number will come up exactly
three times.

Section C

Given the relation R = {(1, 2), (2, 3)} on the set A ={1, 2, 3}, add a minimum number of

ordered pairs so that the enlarged relation is symmetric, transitive and reflexive.
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28.

29.

30.

31.

32.

33.

d2
If x = asin pt, y = b cospt. find the value of d—;; att=0

OR

Find the percentage error in calculating the volume of a cubical box if an error of 1%

is made in measuring the length of edges of the cube.

. : d .
Find the general solution: % =sin lz

Evaluate [(z — 3)+/z2 + 3z — 18dz.

Consider the probability distribution of a random variable X:

X 0 1 2 3 4
P(X) 0.1 0.25 0.3 0.2 0.15
Calculate:

. X

iV (3)

ii. Variance of X.

OR

A and B throw a pair of dice alternately, till one of them gets a total of 10 and wins the

game. Find their respective probabilities of winning, if A starts first.

Minimise Z = 13x - 15y, subject to the constraints:
r+y<72xr—3y+6>0,>0,y>0.

Section D

Obtain the inverse of the following matrix using elementary operations

01 2
A=11 2 3
3 1 1

OR

If f(x) = ax? + bx + c is a quadratic function such that f(1) = 8, f(2) = 11 and £(-3) = 6, find
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34.

35.

36.

f(x) by using determinants. Also, find £(0).

Find the area of the region bounded by the curvesy = x% +2, y=X,x=0andx=3

Show that the height of the cylinder of greatest volume which can be inscribed in a
right circular cone of height h and having semi-vertical angle « is one third that of the

cone and the greatest volume of cylinder is 2;47 m3htano

OR

A metal box with a square base and vertical sides is to contain 1024 cm?. The material
for the top and bottom costs Rs. 5/cm? and the material for the sides costs Rs.
2.50/cm? Find the least cost of the box.

Find the position vector of the foot of perpendicular and the perpendicular distance,
from the, point P with position vector 2 + 33 + 4kto the plane
T (2;, + 4 3k) — 26 = 0Also, find image of P in the plane.
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CBSE Class 12 - Mathematics
Sample Paper 01

Solution

Section A

. (b) 1 X1 matrix

Explanation:

Here [Al1x3, [Blix3 = [ABlixs, [Clsx1=[ABClixq

. (d) 27 det A

Explanation:
|3A| =33|A| =27|A|

if A is a square matrix of order n, then |kA|=Kk" |A| where n is the order of matrix

. (01

Explanation:

. flx) g f=@)_ £0) T :

}:ILI(I) o glclir(l) 7@ — 70 1 (by using L’Hospital Rule )
. (b) 5

Explanation:

Clearly, n(s) =36. Favourable cases are { 2, 2 } Therefore required probability = % .

. (d)0.12

Explanation:

Let A and B be independent events with P (A) = 0.3 and P(B) = 0.4
P(ANB) = P(A).P(B)

= P(ANB)=0.3 x 0.4 =0.12

. () Maximum value

Explanation:

8/26



In an LPP if the objective function Z = ax + by has the same maximum value on two
corner points of the feasible region, then every point on the line segment joining these
two points give the same maximum value . If the problem has multiple optimal
solutions at the corner points, then both the points will have the same (maximum or

minimum)value.

(@1

Explanation:

cot~1(y/cosa) +tan~!(y/cosa) = u
Let y/cosa = 0

cot M9+tan =p = T =p
. . e
cosinp =sing = 1.
. (d)2
Explanation:

= [sint]i/?f/2 =sing —sin(5) =1+1=2

L © {F— (%+43+61%)} . (%—23+ k) 0z —2y+24+1=0
Explanation:

Let 7

be the position vector of the point (1, 0, - 2)

", 7 — 3 +43+ 6]%,here,

— 2 N7
n=1—2j+k
Therefore, the required vector equation of the plane is:

i
r.n=a.n
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10.

11.

12.

13.

14.

15.

16.

17.

On putting 7 = zi + y}'—l— zlzt, we get:
(zi 4+ yj+ 2k). (i — 2+ k) = —1
>zT—-2y+z=-1

(a) vector

Explanation:

If a vector is multiplied by any scalar then, the result is always a vector.

domain
0
AB = BA
rn=o7p
OR
1
_5
2
OR
4a+b
3

asft 23
RHSis4|A| =4x(2—-8) =4 x (—6) = —24
LHS=|2A| =8 —32

=-24

Hence Proved

Let ] = foﬂ/2 e® (sin x - cos x) dx

10/ 26



18.

19.

= [I=- foﬂ/zex (cos X - sin X) dx

Now, consider, f(X) = cos x

then f'(x) = -sin x

Now, by using [€® [f(z) + f'(z)]dz = e f(z) + C,

we get, [ = -[e””cosar;]g/2
= —e™/2 cos 7 + €’ cos(0)
=0+1(D=1

OR

f(% -2 +3C\3/a?>da:

2

= f2a(x)%1dx — [bz 2z + f3csc%da:

5
=dayz + 2+ +C

T

:f(a:—l—l—miﬂ)dx

= [(z—1)dz+3 [ —5dz

33‘2
Let ] = f ( :12)d:13

= %2—az—|—3log|(w—i—1)\—|—0

we have, xy=4
dy

d
= Y z—gz—%['.'wyzﬂ

dz T
a

.". slope of tangent = —<

slope of the lineax + by + c=01s —%

Since the given line is a tangent to the given curve, therefore
4 a

)

:>%>0

It is possible only when a>0, b>0 or a<0, b<0
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20. According to the question,the family of curves is given by,

V = é + B, where A and B are arbitrary constants.

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

v _ A v _ —A .
&= V=g =70
Now, again differentiating both sides w.r.t. r, we get
*’V. 24
dr? __2r3
aqv _ 2 24V .
= 5 =5 ( r dr) [from Eq. (i)]
d’V 24V
= gz T T rar

Thus, the required differential equation is

d’V | 2dvV _
= T =0

Section B

21. We have, cos‘l(%) = cos! (cos 3)

3
= 3 [%E[ ,77]}

OR

Let x € A. Then, either x is rational or x is irrational. So two cases arise.
CASEI Whenx € Q:

In this case, we have f(x) = x.

s fof (%) = f(f(x) = f (%) = x [ "f(x) = X]

CASE II When x €Q:

In this case, wehavef(X)=1-x

.. fof (x) = f (f(x))

= fof ®)=f(1-x)[."x Q. .f(x)=1-x]
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22.

23.

= fof X)=1-1-%)=x["X¢€Q=1-x¢Q =f(1-x)=1-(1-%)]
Thus, fof (x) = x whether x €Q or, X £Q.
Hence, fof (x) = x for all x €A.

Given: Equation of the curve y = x3 ...(i)

.". Slope of tangent at (%, y)

dy

_ a2 i
= = 3x-...(11)

According to question, Slope of the tangent = y - coordinate of the point
L 3x2 =23

=3z2-23=0

=2?(3—z)=0

=z2=00r3—2=0

=x=0o0rx=3

.. From eq. (i), at x = 0, y = 0. The point is (0, 0).

And From eq. (i), at x = 3, y = 27 The point is (3, 27).

Therefore, the required points are (0, 0) and (3, 27).

Let f : R — R satisfies the equation f (z +y) = f(z). f(v),Vz,y € R, f(z) # 0

Let f(x) is differentiable at x =0 and f'(0) = 2

. J(0+h)—£(0
= f'(0) = lim (o+}3—0()

since f(x+y)=f(x)f(y), therefore f(0+h)=£(0)f(h) and f'(0)=2, therefore,we get

2=1
hlgtl) h
— 2 — lim f(o)“;(h)_” ..... 1)
h—0
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24.

25.

— Jig JOU0) 1
h—0

. f(r) -1
- f(m)lllli% h

= 2f(x) [using (1)]

—0+axb—bxa—0 [7x7:?x?:0]
:E}x?%—gx?[?x?:—?xg]
= 2(@ x b)

OR
Direction Ratios of 7 and 2, -7, -3
7l =v4+49+9 =62
Direction Cosines of 7 are \/26_2, \;f%, \;%

Equation of any plane parallel to the plane 7. (; + 3 + l;:) = 2is
ﬁ@+ﬁ+k):xxn
Plane (i) passes through (a,b,c)

. Putting 7 = ai + bj + ck in eq. (i), we get
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26.

27.

(a%-l—b}'—l—cl;:).(%—i—}—i-l;:) = A
=a(l)+b(1)+c(l)=A=A=a+b+c

Putting the value of A in eq. (i), to get the required plane is
7. (%+3‘+l%) —a+b+te
Let X be a random variable denoting number of odd numbers ,then X is a random
variable which takes values 0,1,2,3,4,5

_ _ (1 1 1) _ 1 _ _ 1 _
Here,n=5,p = (E + 35 +€) = sandq=1-p=1—-35 =73
Also, r = 3.Therefore,by binomial distribution, we have,

PX=3)=5C3($)3(3)"®

_ 5l 11 _"10°5
T 3lIT8 4 T 327 16
Section C
We have,
A={1,2,3}and R{(1, 2) (2, 3)}
Now,

To make R reflexive, we will add (1, 1) (2, 2) and (3, 3) to get

. R1={(1, 2), (2, 3), (1, 1), (2, 2), (3, 3)} is reflexive

Again to make R' symmetric we shall add (3, 2) and (2, 1)

S.R"={(1, 2),(2,3), 1, 1), (2, 2),(,3),(3,2), (2, 1} is reflexive and symmetric
Now,

To R" transitive we shall add (1, 3) and (3, 1)

LR ={(1, 2),(2,3),1,1),(2,2),(@3,3), (3, 2), (2, 1)} is reflexive and symmetric
Now,

To make R" transitive we shall add (1, 3) and (3, 1)

SR, 2),(2,3),1,1),2,2),3,3),3,2),(2,1), 1, 3),3, 1)}

.. R"is reflexive, symetric and transitive.

28. x =asin pt

dz

o — acospt.p ...(1)
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29.

y = b cos pt
dy
dt
dy
dz

= —bsinpt.p ...(2)

b ..
= —tanpt ...[(2) divide by (1)]

d%y
= = T (tanpt) -

1
a cos pt.p

= _Tb. sec?pt. p.

OR

Let x be the length of an edge of the cube and y be its volume. Then, y = x. Let Ax be

the error in x and Ay be the corresponding error in y. Then,

T

% x 100 =1 (given)
= 9 %100 =1[. dx = Ax]..()
We have to find % x 100

Now,yzx3
= dy = 3x? dx
d
Nowdyz%dw
d
= dy=3x*dx = yy ——d i———dw[
dy _dz
:>7_ ?

= 2 x100=3 (£ x 100) =3 [Using ()

= 2 %100 =3[ dy = Ay]

X3]

So, there is a 3% error in calculating the volume of the cube.

. . . . d .
Given: Differential equation d—g —sin 'z
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30.

= dy = sin ‘zdz

Integrating both sides, [ 1dy = [ sin ! zdz
= y= [sin 'z.1dz

Applying product rule,

y = (sin_lx) flda: — fd% (sin_lx) [1dzdz

— gsin 1z — zdz ...()
/ —
T -2z
To evaluate [ \/1__w2da: = f

Putting, 1 — 22 = ¢, differentiate —2xdz = dt
_ t1/2
= [ —=de = f =—g[tdt=5. 15 =—Vt=—y1-2

Putting this value in eq. (i), the required general solution is

y=zsin 'z ++/1—22+c

According to the question, I = [(z — 3)y/x2 + 3z — 18dz
(x — 3) can be written as

z—3=AL(22+3z—18) + B

=z—3=A(2z+3)+B

comparing the coefficients of x and constant terms from both sides,
=2A=1

and3A + B = -3

= A=land3xi+B=-3
= A:%andB:—%—B
= A=landB= -3

The given integral reduces in the following form :

1= [{$(2e+3)~ 5} /a7 +3c— 18da

= I=1[(2z+3)\/z2+3z—18dz—3 [ /22 + 3z — 18dz
let I =101 — 315 ..0)

Consider I1 = [(2z + 3)/z2 + 3z — 18dz
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31.

Putz? + 3z — 18 = ¢
= (22 + 3)dz = dt
I = [t12dt = 26882 4+ Oy

Putz?+ 3z — 18 =t

= 2(22+32-18)"" + ¢y
consider I» = [ \/ 2 + 3z — 18dx

= :1:—|—— —18—2dx
Iy ;

—f\/ :c—i— %da:

=+ ) (%)2“
_ <x+ )
{ j\/ﬂdm— m—“—zlog‘me\/Taz’nLc}

2m+3 Vx2 + 3z — 18—811 ’2m+3 + /22 + 3z — 18. +Cy
Puttmg the values of 11 and I 2 in Eq. (i),

=>I=%[g(a:2—l—3a: )3/2+C}——[2w+3\/w2—|—3a¢—18
Llog| 222 + /22 + 32 — 18] + o)

— IT=1(22+32-18)"" -2 (20 +3)\/22 + 3z — 18

\/m2+3m—18—ﬁ10g}(x+%> +\/x2+3x—18{+02

+ 2 log| 2212 +\/x2+3x—18]+0 0 =5 -2
We have,
X 0 1 2 3 4
P(X) 0.1 0.25 0.3 0.2 0.15
XP(X) 0 0.25 0.6 0.6 0.60
X2P(X) 0 0.25 1.2 1.8 2.40

Var(X)=E (X2) —n[E(X)]2
Where, E(X) = pu = ;wzpz(xz)
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n
2) _ 2
And E(X*) = zjlsz(:cl)
1=
SLEX)=0+0.25+0.6+0.6+0.60 =2.05
E(X?)=0+0.25+1.2+1.8 +2.40 = 5.65

i V(£)=3V(X)=1[5.65—(2.05)
+[5.65 — 4.2025] = 1 x 1.4475 = 0.361875

1. V(X) =1.44475

OR
Here,n(S) =6 X 6 =36
Let E = Event of getting a total 10
={4,6),(5,5),(6,4)}
S.n(E)=3
nE) 3 1

.". P(getting a total of 10) = P(E) = ) = %=1

and P(not getting a total of 10) = P(E)

=1-PE)=1-+=41

Thus, P(A getting 10) = P(B getting 10) = %
and P(A is not getting 10) = P(B is not getting 10)

_u
12

Now, P(A winning) =P(A) + P(AN BN A)
+P(ANBNANBNA)+...

— P(A)+ P(A)P(B)P(A) + P(A)P(B)P(A)

P(B)P(A) +...

1 11 _ 11 1 11 11 _ 11 11 1
_ 1 112 11\4 1 1

S +---}—EL(

a
1-r

Ly
}

[ the sum of an infinite GP is S, =

_ 1 1 _ 12
12| 144121 | T 23
144
Now, P(B winning)= 1 - P(A winning)

_1_1_1
=1 23~ 23

Hence, the probabilities of winning A and Bare
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32.

respectlvely 12 gpg & 11

Considerz +y =17

Whenz = 0, then y = 7 and

wheny =0, thenx =7

So, A(0, 7) and B(7, 0) are the points on line
x+y="7

Consider 2z — 3y +6 =0

When x =0, then y = 2 and when y = 0, then x = - 3, So C(0, 2) and D(-3, 0) are the points
online 2z —3y+6 =0

Also, we have x>0 and v > 0.

The feasible region OBEC is bounded, so, minimum value will obtain at a comer point
of this feasible region.

Corner points are 0(0, 0), B(7, 0), E(3, 4) and C(0, 2)

Z =13x — 15y

At 0(0,0),Z

At B( , ) = 13(7) — 15(0) =91

At E( , ) = 13(3) — 15(4) = —-21

At 0(0,2), = 13(0) — 15(2)

=-30 (minimum)

Hence , the minimum value is -30 at the point (0, 2).

Section D
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33. A=1A

0

.AR?, %R3—3R1

1

.A R3s — R3 +5Ry

Rs

1
2

.AR3—>

0 1 2]

0 -5 -8

1 0 -1
-5 -8

1 0 -1

0

OR

ax2+bx +c

8=a+b+c

f(2)=11=4a+2b+c=11

We have, f(x)

S

=8
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34.

and, f(-3) =6 =9a-3b+c=6

Thus, we obtain the following system of equations

a+tb+c=8
4a+2b+c=11
9a-3b+c=6
From this system of equations, we have
1 1 1
D=4 2 1/=12+3)-14-9)+1(-12-18)=5+5-30=-20
9 -3 1
8 1 1
Dy=111 2 1/=82+3)-1(11-6)+1(-33-12)=40-5-45=-10
6 -3 1
1 8 1
Dy=14 11 1|=1(11-6)-8(4-9)+1(24-99)=5+40-75=-30
9 6 1
1 1 8
and, D3 = |4 2 11| =1(12+33)-1(24-99) + 8(-12-18) =45 + 75 - 240 =-120
9 -3 6
‘.a=%=:—;8=%,b=%=:—‘;’8=%andc=%=%=6
Hence,f(x):% 2+%X+6
6

Consequently, f(0) =

Equation of the given curve is

rl
.

y=1x24+2..0)
=xl=y—2
Here Vertex of the parabola is (0, 2).

Equation of the given line is y = x ...(ii)
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Table of values for the line y = x

X 0 1 2
y 0 1 2

We know that it is a straight line passing through the origin and having slope 1 i.e.,

making an angle of 45° with x-axis.

Here also, Limits of integration area giventobex=0tox=3

.". Area bounded by parabola (i) namely y = x? + 2 the X - axis and the ordinates x
3 3

= 0tox = 3 is the area OACD and [ydz = [ (:L'2 + 2) dx

0 0

.’E?’ 3 cee
— (? + 2:1@)0 = (9+4+6) — 0 = 15...3iD

Again Area bounded by parabola (i) namely y = X the X - axis and the ordinates x =
3 3

0tox =3isthearea OABand [ydz = [zdz
0 0

= (";—2)2 =2 — 0= ..(i)

.". Required area = Area OBCD = Area OACD - Area OAB
= Area given by eq. (iil) — Area given by eq. (iv)

=15 — % = % sg. units

. v = cot o

V0 = T Ccota

00 = h—xcota

V = nz?. (h — zcot )

V = mx?h — mx3cot o

Z—‘; — 2wzh — 3nx2cot o
for maximum/minimum
A

=V

2mxh — 3rx2cota =0
2h
r = —tana

3
d2v o
= = 2mh — 67z cot o

&V = m(2h — 4h)=-2wh<0

dx? }m:%htana
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Therefore, V is maximum
V = mz?(h — zcota)

2
= w(%tana) [h — 23—htanacota

o 4h2 ) h
=75 tan‘a. 3
V = %ﬂ'h?’taﬁa

OR

Since, volume of the box = 1024 ¢m?
Let length of the side of square base be x cm and height of the box be y cm.

| !

g DI ,_l
.*. Volume of the box (V) = z2.y = 1024
Since, 2%y = 1024 = y = 1034

T

Let C denotes the cost of the box.
. C =222 x5+ 4zxy x 2.50

= 1022 + 10zy = 10z (z + y)
~ 10z (:n + 1234)

= 2% (2% +1024)
= C=10z2+ 2% )
On differentiating both sides w.r.t. X, we get

4C — 20z — 10240(z) >

=L

de 10240
= 20z — 12240 i)
X
Now, Z—C =0
T 10240
= 20 = —;
X

= 2023 = 10240

=23=512=8 =72=38

Again, differentiating Eq. (ii) w.r.t. X, we get

20 _ 90 -10240(-2). L

de? Tl
20480

=20+ =5

. [ &C o 20480
. (W)m:8_20+m =60>0
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36.

For x = 8, cost is minimum and the corresponding least cost of the box

C(8) = 10.8% + 122
.". Least cost = Rs. 1920

Given, a point P with position vector 2 + 33 -+ 4k and the plane

F.(2%+3—|—3];:)—26:OOI'ZX+Y+32=26

Let A be the foot of perpendicular. Then, PA is the normal to the plane and so its Dr's

are 2,1 and 3.

P(2.,3, 4

I

EELE SRR

Px y. z)

Now, the equation of perpendicular line PA is

-2 y—3 —4
$2 = 1 - 23 = >\( Sa‘y )

= x=2\+2,y=A+3andz=3\+4
Coordinates of any point on PA is of the form

(2A + 2, A+ 3,3\ +4)

.". Coordinates of A are (2A + 2, A + 3,3\ + 4)for some A
Since, A lies on the plane, therefore we have

2220 +2)+ (A +3)+3(22+4) =26
AIN+4+A+3+9X+12 =26

14X +19=26=14A=7= A =1

So, the coordinates of foot of perpendicular are

1 1 1 : 7 11
(2x3+2,5+33x L +4) ie (3,7, 4)

and therefore it's position vector is
3i+5j+ Sk
Now, the required perpendicular distance
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2
7 2
:\/(3—2)2+(5—3) + (3 -4
:,/1+i+%:\/;units

Now, let P(x, y, z) be the image of point P in the plane.
Then, A will be mid-point of PP

3. 7 1) _ (2= 3ty 4+2
1202 ) T 20 20 2
_ 24z, 7 _ 3ty 11 _ 4+z
= 3= 2 727 202 T 2
=>x=4,y=4andz=7

Thus, the coordinates of the image of the point P are (4, 4, 7).
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