SAMPLE QUESTION PAPER

Issued by CBSE for 2020 Examinations

Class XII - Mathematics

Time Allowed : 3 Hours Max. Marks : 80

General Instructions :

(a) All questions are compulsory.

(b) This question paper consists of 36 questions divided into four sections A, B, C and D.

() Section A comprises of 20 questions of one mark each (from Q01 — 20).
Section B comprises of 06 questions of two marks each (from Q21 — 26).
Section C comprises of 06 questions of four marks each (from Q27 — 32).
Section D comprises of 04 questions of six marks each (from Q33 — 36).

(d) There is no overall choice. However, internal choice has been provided in 03 Questions of Section
A, 02 Questions of Section B, 02 Questions of Section C and 02 Questions of Section D, each.
You have to attempt only one of the alternatives in all such questions.

SECTION A
(Question numbers 01 to 20 carry 1 mark each.)
Followings are multiple choice questions. Select the correct options (from Q01 — Q10) :
QO01. If A is any square matrix of order 3x3 such that | A | =3, then the value of |adj. Al is

1
()3 (b) 5

(©)9 (d) 27
Q02. Suppose P and Q are two different matrices of order 3xn and nxp respectively, then the order
of the matrix PxQ is

(a) 3xp (b) px3
(¢c) nxn (d) 3x3
Q03. If (21 T 63 + 271;) X (f + p}' + q12) =0, then the value of p and q are
27
(@) p=6,q=27 ®) o3 IS
27
©p=69q=— (d) p=3,9=27
Q04. If A and B are two events such that P(A)=0.2, P(B)=0.4 and P(AUB)=0.5, then value of
P(A|B) is
(a) 0.1 (b) 0.25
() 0.5 (d) 0.08
QO0S5. The point which doesn’t lie in the half plane 2x +3y—-12<0 is
(a) (1,2) (b) (2, 1)
(©)(2,3) (d) (3,2)
Q06. Ifsin' x+sin”'y= % , then the value of cos™ x+cos ™'y is
2n T
a) — b) —
(a) 3 (b) 3
T
c) — d =«
(c) 5 (d)

QO07. An urn contains 6 balls of which two are red and four are black. Two balls are drawn at random.
Probability that they are of the different colours is
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QO08.

Q09.

Q1o0.

2 1
z b) —
(a) s (b) T
8 4
2 d) —
(©) T (d) T
dx
'[— equals
V9 —25x%>
. i 5x 1. l(sxj
— |+C b) — — |+C
(a) sin ( 3 j (b) 5sm 3
1 3+5x 1 3+5x
—1 +C d) —Io +C
© 5835 (@ Fplog)3 5y

What is the distance (in units) between the two planes 3x+5y+7z =3 and 9x +15y+21z2=9?
(a) 0 (b)3

6
(€) = (d) 6
83

The equation of the line in vector form passing through the point (—1, 3, 5) and parallel to line
x-3 y-4

2 3
(a) T=(—1+3]+5k)+ A2 +3j+k)
(b) T =(-1+3j+5k)+ (21 +3])
(c) T =(2i+3j—2Kk)+A(~i+3j+5k)
(d) T=(21+3])+A(-1+3]+5k)

,Zz=2,18

Fill in the blanks in the following (from Q11 — Q15) :

Q11. If f be the greatest integer function defined as f(x) =[x] and g be the modulus function defined
as g(x)= |x , then the value of gof(—%} is .
E when x #1
Q12. Ifthe function f(x)=4 x -1~ is given to be continuous at x =1, then the value of
k, when x =1
kis .
1 2| x 5 :
Q13. If = , then the value of y is
2 1|y 4
Q14. Iftangent to the curve y> +3x—7 =0 at the point (h, k) is parallel to the line x —y =4, then the
value of’k is
OR
For the curve y=5x-2x’, if x increases at the rate of 2 units/sec, then at x =3, the slope of
the curve is changing at
Q15. The magnitude of projection of (21 —j + 1A<) on (f - 23 + 212) is
OR
Vector of magnitude 5 units and in the direction opposite to 21+ 33’ -6k is
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Following questions are of one word or short answer type (from Q16 — Q20) :
l+m m+n n+l

Q16. Check whether (I+ m+n) is a factor of the determinant | n 1 m | or not. Give
2 2 2

reason.

2
Q17. Evaluate [ (x’+1)dx.
-2

3+3cosx

QI8. Find [=—————dx.
X +sin X
OR
Find J(cosz 2x —sin® 2x)dx .
Q19. Find .[X e dx .
Q20. Write the general solution of differential equation % =e".
X
SECTION B

(Question numbers 21 to 26 carry 2 marks each.)
sin X + cos X

2
OR

Let R be the relation in the set Z of integers given by R = {(a,b):2 divides a —b}. Show that
the relation R is transitive. Write the equivalence class [0].

Q21. Express sin' ( j, where —— < x < % , in the simplest form.

2
Q22. If y=ae”™ +be™, then show that d—}zl—g—2y =0.
dx®  dx

Q23. A particle moves along the curve x* =2y . At what point, ordinate increases at the same rate as
abscissa increases?
Q24. For three non-zero vectors a, b and ¢, prove that [a -b b-¢ ¢—4a]=0.
OR

Ifa+b+c=0and |a|=3,[b|=5,[c|=7 then, find the value of ab+bc+ca .
Q25. Find the acute angle between the lines x4 _ y::3 = Z;Ll and X;1 = y;l = Z+510 .

Q26. A speaks truth in 80% cases and B speaks truth in 90% cases. In what percentage of cases are
they likely to agree with each other in stating the same fact?

SECTION C
(Question numbers 27 to 32 carry 4 marks each.)

Q27. Let f: A — B be a function defined as f(x)= 2x +33 where A=R—{3} and B=R—{2}.1Is

X —
the function f one-one and onto? Is f invertible? If yes, then find its inverse.

2
Q28. If 1-x+ 1-y* =a(x-y), thenprovethatﬂ: l_y
d 1-x*

X
OR

2

If x =a(cos20+20sin26) and y =a(sin20—20cos 20), find % at 0= g
X

Q29. Solve the differential equation xdy —ydx = /x* +y” dx.
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Q30.
Q31.

Q32.

Q33.

Q34.
Q3s.

Q36.

Evaluate i”xz —2x‘ dx.
1

Two numbers are selected at random (without replacement) from first 7 natural numbers. If X
denotes the smallest of the two numbers obtained, find the probability distribution of X.
Also find mean of the distribution.

OR
There are three coins, one is a two headed coin (having head on both the faces), another is a
biased coin that comes up heads 75% of the time and the third is an unbiased coin. One of the
three coins is chosen at random and tossed. If it shows head, what is probability that it was the
two headed coin?
Two tailors A and B earn X150 and 3200 per day respectively. A can stitch 6 shirts and 4 pants
per day, while B can stitch 10 shirts and 4 pants per day. Form an L.P.P. to minimize the labour
cost to produce (stitch) at least 60 shirts and 32 pants and solve it graphically.

SECTION D
(Question numbers 33 to 36 carry 6 marks each.)

Using the properties of determinants, prove that
(y+z)° x’ x?
y’ (x+z) y' | =2xyz(x+y+z)’
z z (x+y)’
OR

2 3 4
If A=|1 -1 0, find A"
0 1 2
Hence solve the following system of linear equations :
Xx—y=3,
2x+3y+4z =17 and,
y+2z=7.
Using integration, find the area of the region {(x,y) Xy <Lx+y>2Lx>0,y> O} :
A given quantity of metal is to be cast into a solid half circular cylinder with a rectangular base

and semi-circular ends. Show that in order that total surface area is minimum, the ratio of length
of the cylinder to the diameter of its semi-circular ends is m: (7w +2).

OR
Show that the triangle of maximum area that can be inscribed in a given circle is an equilateral
triangle.
Find the equation of a plane passing through the points A(2, 1, 2) and B(4, -2, 1) and
perpendicular to plane f.(f — 21;) =5. Also find the coordinates of the point, where the line
passing through the points (3, 4, 1) and (5, 1, 6) crosses the plane thus obtained.
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SECTION A
Q0L (c) |adjA|=|A[" =37 =9.

Q02. (a) As order of P and Q are respectively 3xn and nxp so, clearly order of PQ is 3xp.

Q03. (b) As (2i+6j+27K)x(i+pj+qk) =0 so, (2i+6]+27K)0(i+pj+qk)

Therefore, 2 = 6 = 27 (" d.r.’s of parallel vectors are proportional.
P q
Consider g = é and 2 = 2
p 1 q

_27

=3,
p q 5

P(ANB) _P(A)+P(B)-P(AUB)

Q04. (b) P(A|B)=

P(B) P(B)
- P(A|B)=—0'2+g'3_0'5 =%=0.25 .

QO05. (c) Note that for only (2, 3), we have 2x2+3x3-12<0 ie., 1<0, which is false.

Q06. (b)As sin”' x+sin'y = 2—;
T O T o 2n
= ——C0S X+——C0S y=—
2 2 3
O O 2n w«
=C0S X+C0S y=T——=—.
3 3
. e °C,x*C, 2x4x2 8
07. (c) Required probability =— L= =—.
Q07 NQaaurecp YTTeG, exs 15
Qus. (b) | X~ [ & DX c
J9-25x> 7\ 3-(5x)? 5
Q09. (a) Note that the d.r.’s of normal to both the planes are proportional i.e., % = % = % .

That means, the given planes are parallel.
Re-writing the planes, we have 3x +5y+7z—-3=0 and 3x+5y+7z-3=0

Clearly, distance between these equations of planes will be zero as they represent same plane.
-0 _ [5-C3)

JAT4+B +C? B 45747

x-3 y-4 z-2
30

Also p= =0 units .

Q10. (b) Re-writing the given line :

[ z=2z, +ch, parametric eq.
The d.r.’s of this line : 2, 3, 0.

So the required line through (=1, 3, 5) is : T = (—1+3]+5k)+A(2i+3]).
# Note that the d.r.’s of parallel lines are proportional.

on s e 2w
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2 —
Q12. As f(x) is continuous at x =1 so, lin}f(x) =f() ie, lin} X 11 =k
X— X—> X —
i EEDEHD
x—1 x—1
:>lin}(x+l)=k ~k=2.

o 123
[

By equality of matrices, we get : x +2y =35, 2x+y=4
On solving these equations, we get : y=2.
dy__ 3

S
dx 2y

o] L2y
dx |, (h ) 2k

Therefore, k = —%

Ql4. A

Note that the slope of x —y =4 is 1 and also that, slope of parallel lines will be same always.
OR

Slope of curve is, m = ? =5-6x’
X

_dm
Therefore, the slope of the curve is decreasing at the rate of 72 units/sec.
i—ﬁ+2£j:2+2+2:2

} =—12x3%x2 =-—72 units/ sec
at x=3

V1i+4+4 3

Q15. Projection of (2i—j+f<) on (f—2j+21;) is (2i—j+1;).[

OR
Let T =2i+3j—6k

. . —T —21-3j+6k S, % A
.. Required vector = S[Hj = S(WJ = 7(—21 -3j+6k).
l+m m+n n+l
Q16. Let A=| n 1 m
2 2 2
l+m+n l+m+n l+m+n
Applying R, > R, +R,, we get A= n 1 m
2 2 2

[
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Taking (I1+ m+n) and 2 common from R, and Rj respectively, we get

I 1 1
A=2(1+m+n)jn 1 m|.
I 1 1

Clearly, (1+ m+n) is a factor of the determinant, A.

2
Q17. Let I=[(x'+1)dx
2_2 2
:>I=.[x3dx+.[ldx
-2 2
Consider f(x)=x’ .. f(-x)=-x’=—f(x) ie., f(x) is an odd function.
And, g(x)=1 sg(-x)=1=g(x) ie., g (x) is an even function.

2
So, 1=0+2[1dx =2[x];
0

~1=2[2-0]=4.
Q18. We have jmdxﬂj”cf’sxdx=310g|x+sinx|+c {.-j@dx:logﬁ(x)hc
X +sin x X +sin x f(x)

OR

We have J.(cosz 2x —sin® 2x)dx = Icos 4x dx = %sin 4x+C.
2 dy
Q19. Putl+x =y :>xdx=7

-..Ixe(lerz) dX =l.[ey dy:lxey +C =1XC(1+X2) +C
2 2 )

Q20. We have L Nk
dx

:ﬂ=exxey
dx

= Je’ydy=jexdx
=-e’ =¢" +k

Therefore, e* +e* =C, where C = -k, is the required general solution.

SECTION B

Q21. Let y=sin" (sinx +cosxj

2
=>y= sin”™ (Lsinx +Lcos xj
7R
.ol T .
= y=sin_ | sin X cos—+ cos X sin—
[snxeosf reosnain
. ( nj
= y=sin_ sin X+Z

T
LYy=X+—

4 e
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As —Z<x<t =0<lix<E e, | x +Z e O,E , which corresponds to principal branch
4 4 4 2 4 2

of sin”' x.
Also sin'sinx =x, x € [—E E}
22

OR
Leta,b,ceZ. Let (a,b)eR and (b,c)eR.
That is, 2 divides (a — b) and 2 divides (b — ¢).
So, 2 must divide (a—b) + (b—c) =a—c.
That implies, 2 divides (a — c).
That is, (a,c)eR.
Therefore, R is transitive.
For [0], let (x,0)eR V xeZ.
That is, 2 divides x—0 = x=0,%+2,+4,+6,....

Hence, [0]={0,+2,4,%6,..}.

Q22. We've y=ae”™ +be™ ...(3)
= Yy _ 2ae”* —be™ ...(ii)
dx
'y
= e =4ae™ +be* ...(11)
dzy dy 2x —x . ..
LHS : ———-2y =(4ae +be )—(2ae —be” ) (ae +be” ) [By (i), (i1) and (ii1)
dx X
2
:d—}z]—ﬂ—2y (4ae +2be )—(4ae +2be”‘) 0=RHS
dx® dx
Q23. We have x* =2y..(i)
=2xx—=2 xﬂ
dt
~2X xd—x = 2><d—X [ Given that dy = dx
dt dt dt dt
=>x=1
2 1
By (1), 2y =1 :>y=5.

L
2
Q24. LHS:[i-b b-¢ E—a]:[ B)X(B—E)].(E—a)

= Z[EXB—EXE—BXB-FBXC] (c—a)
=  =(axb).¢—(dxb)a—(axc)S+(axc)a+(bxc)i—(bxd)a [-bxb=0
=  =(axb)i—(bx¢)a
=  =[d b ¢]-[b ¢ d]=[a b ¢]-[a b ¢]=0=RHS.
- OR

[
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Q25.

Q26.

Q27.

Here a+b+¢=0
= (@+b+¢).(a+b+¢)=0.

ol

= aa+ab+ac+ba+bb

¢
= [a +[bf +[ef +285+2bE+284=0

A
=x
ol
+
Ol
o)
+
[on!
+
Ol
(o)}
I
()

—=32+52+7°+2(@b+bi+¢a)=0

o
+
[op!
ol
+
ol
o)
N—
I
E

o (a.

x-4 y+3 z+1 x-1 y+1 z+10

The d.r.’s of the given lines 1 3 and R are 3,4,5 and 4,-3,5
respectively.
Using cos0 = 33, +bb, +¢,C, , where 0 is the required angle between given lines

JaZ+b2+cifaZ+b2+c?
3x4+4x%x(-3)+5x%x5

= cos0 =
B+ 4 4574 4 (=3) +5°
:>cos(9—i—l
52x5(2 2
o==.
3

Let A and B denote the event that A speaks truth and B speaks the truth, respectively.
We have P(A)=80%, P(B)=90% ..P(A)=100% —80% =20%, P(B)=10%.
Therefore, P(A and B agree) = P(both speak truth or both lie)
= = P(AB or AB) = P(A)P(B)+P(A)P(B)

80 90 20 10 74

.. P(A and B agree) = X ie.,74%.
100 100 100 100 100

Therefore, in 74% of the cases A and B are likely to agree with each other in stating the same
fact.

SECTION C
2x+3

x-3

Let o, Be A=R—-{3}.

200+3  2B+3

a-3 B-3

= 20B-60+3-9=2aB—-6B+3a-9

= 90 =-98

=>aoa=p

. f(x) is one-one.

Also, y=2x+3

x-3

= Xxy—-3y=2x+3

= Xxy—-2x=3y+3
B A ()

y—2
Note that (i) is defined iff ye R—2=B.

Let y=f(x)=

Let f(a)=1(p) ie.,
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vt 3 2 (3}] +23j +3
Also f(x)=f( yr j— Y~

y—2 - 3y+3 _3
y—2

That is, x € A V y € B implying codomain = range .
Hence fis onto.
As f(x) is one-one and onto both so, it’s bijective and hence f (x) is invertible.

Also, inverse of f (x) is given by ' (y) = 3y+3 ie, f'(x)= 3X+3
y—

Q28. Put x=sina,y=sinfp=a=sin"' x,B=sin"y...(i)
.‘.\/l—x2 +\/1—y2 =a(x—y)

:>\/l—sin20c +\/1—sinzﬁ =a(sina—sinB)

= cosa+cosP= 2a[cosa Bsi - Bj
2 2
= 2cos0t—+Bcos0L—_B =2acos0t—+Bsin0(—_B
2 2 2
= cot P =a
2
:;B—cot a
2
= a—P=2cot'a
=>sin”' x—sin” y=2cot ' a [By (i)
11 dy _0
\/1_ 2 dx
2
Therefore, ﬂ: l_yz
dx 1-x
OR
Here x =a(cos20+26sin20) and y = a(sin 20 —20 cos 20)

% =a(-2sin20+40c0s20+2sin 20) = 4abcos 20

and % =a(2c0s26+40sin20 —2co0s20) =4absin 20

dy dy do _ 4absin26 _
dx de dx  4a0cos20

So, an 20

2
:i(dyj Y ec?20x 30
dx \ dx dx? dx
2
= d—}z] =2sec’ 26><—1
dx 4a0cos 20
ﬂ _ sec’ 20
dx? 2a0

3 7T
2 sec’ =
= Q} = =—x2\2
at 0=—

n an an
S 8 4

[
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Q29.

Q30.

] _so
”dXZ at 07 aTC'

xdy —ydx = \x* +y” dx

dy y_X+y

dx x X

dy «/x2+y2+y )

e
dx X

Put y =vx

=

: dv  x*+v'x* +vx
By (1), we get : V+Xd—=
X X

:>V+x%=\/1+v2+v
X
dv dx
= =|—
'[ 1+v '[X
:>10g(v+\/l+vz):logx+logc

2
= 10g[1+1/1+Y_2} =log(Cx)
X X

2 2
:[w_ M}_Cx

X

S y+4x° +y* =Cx’ is the required solution.
Consider f(x)= ‘xz 4 2x‘

—(x*=2x),if 1<x<2

x> —2x,if 2<x<3

:>f(x)=|x(x—2)|:{
Now let I:jf(x)dx
:>I='[f(x)dx+_|.f(x)dx

2 3
:>I=—J.(x2 —2x)dx+'|.(x2 —2x)dx
1 2

M3 2 3 3
SI=—|2 x| +| 2%
3 3

2

{5
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:>I=E
3

=1=2.
Q31. Here X denotes the smallest of the two numbers obtained from first 7 natural numbers.
So, X can take values 1, 2, 3, 4, 5, 6.

Total no. of possible ways in which 2 nos. can be selected from 7 natural nos. is 'C, =21.

Table for probability distribution is given as below :

X P(X)

1 6Cl _i
21 21

2 5Cl _i
21 21

3 4C1 _i
21 21

4 BC1 _i
21 21

5 ’C_2
21 21
1

6 G _1
21 21

Now mean, E(X) =) X P(X)=1x£+2xi+3xi+4xi+5x3+6xi=5—6=§.
21 21 21 21 21 21 21 3

OR

Let E : the coin shows head.
Also let Ey, E,, E; : the coin is a two headed, a biased coin and unbiased coin, respectively.

Here P(E;) = P(E) = P(E;) = % P(E[E)) = 1, P(E|Es) =75% = % , P(E|E3) = % .

P(E|E)P(E))
P(E|E)P(E,)+P(E|E,)P(E,)+P(E|E;)P(E,)

By Bayes’ Theorem, P(E, |E) =

1
lxg
= PENE) === 77
IXx—4+=x—4+—x—
3 3273
4
B(E, |B) =7

Q32. Let the number of days for which the tailors A and B work be x and y, respectively.
To minimize : Z =% (150x + 200y)

e

[
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Subject to constraints :
6x +10y > 60,

4x +4y 232,

x 20,

y=>0

That is, 3x +5y>30, x+y>8; x,y>0

O \:A X
x+y=8 Ta 3x+5y=30
Corner Points Value of Z (in )
A(10, 0) 1500
B(5, 3) 1350 <~ Minimum value
C(0, 8) 1600

Since the feasible region is unbounded so, Z =1350 may or may not be the minimum value.
To check, let 150x +200y <1350 ie., 3x +4y <27.

As there’s no common point between 3x +4y < 27 and the feasible region so, Z =1350 is the
minimum value.

SECTION D
(y+ 2)2 X2 x>
Q33. LHS:LetA=| y* (x+z)
z’ z’ (x+y)2

By C, »C,-C,, C, >C,—C,
(y+Z)2 Xz—(y+Z)2 Xz—(y+Z)2

2

=>A=| vy (x+z)2—y2 0

2

z 0 (x+y)2—z

2

Take x +y+z common from C, and C; both

[
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(y+z)2 X—y—Z X-y-—zZ
:>A=(X+y+z)2 y’ X+z-y 0
7’ 0 X+y-z
By R, >R, —(R, +R;)
2yz -2z -2y
:>A:(x+y+z)2 y: Xx-y+z 0

7’ 0 X+y-z

1
By C, > C,+1C, and C, - C, +1¢,
y V4

2yz 0 0
) 2
:>A=(x+y+z) Y. X+z L
z

2 z’
z — X4y
y

Expanding along R,

:A:(X+y+z)2 {Zyz(x2 +Xy+zx+zy—zy)—0+0}
:>A:(x+y+z)2 2yzx(x+y+z)

A= 2xyz(x+y+z)3 =RHS.

OR
2 3 4
We have A=|1 -1 0
0 1 2
2 3 4
~JAl=]1 -1 0=—4-6+4=-6=0.
0 1 2

So, A" exists.
Let A, be the cofactor of element a;; of matrix A.

Ay=-2,A,=-2A,;=1,
A, =-2,A,=4A,=-2,
A, =4A,=4A,=-5

-2 -2 4 i -2 -2 4
So, adjA=|-2 4 4 oAt 2A L,y
Al 6
1 -2 -5 1 -2 -5
Now the system of equation can be re-written as 2x+3y+4z=17, x—y=3,y+2z="17.
X 17
These equations can be written as AX =B, where X=|y |and, B=|3
z 7

So, X=A"B

e
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(-2 -2 4][17
:>X=—% -2 4 4|3
_1 -2 5|7
[—12
1
=>X=——|6
6
_—24
X 2
=|y|=|-1
z 4

By equality of matrices, we get: x =2, y=-1, z=4.
Q34. We have {(x,y):x2+y2 <L x+y21,x20, yZO}
Consider x> +y” =1...(i), x +y=1...(ii) and x =0, y=0.

Curve (i) is a circle whose centre is at origin and radius is of 1 unit.

Also the line (ii) cuts off the intercepts of 1 unit on both the axes in the 1% quadrant.

>X

o

Py 4
-

1 1
= zjxll—xzdx—j(l—x)dx

0 0

X : I
= =| =A1-x*+=sin"'x | +=| (1-x)’

E | #3l0-x]
= =[0+1x3}—0+1[0—1]

2 2 2

n 1
= =| ——— | Sq. units

i)

Q35. Given volume V= %nrzh

v
=h="=_()
r
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k—r/

Total surface area of the half cylinder, A=nrh+ % nr’ +% nr’ +2rh

:>A=2—V+TEI'2 +4—V {usingh=2—\i from (i)
r nr nr
dA 2V 4V d’A 4V 8V
So——=——+2nr—— and, —5 =—+2n+—
dr r Tr dr r Tr

For local points of maxima and/or minima, (;—A = 2(nr A —2—Vj =0

r r r
1/3
=1’ =Vn+2V T= [sz)}
T
d’A 4vr’ 8Vr

. > =— 4 2n+——>0
dr atr:[V(mz)J“ Vn+2V Vrn+2V

2

V(n+ 2)}”3
T

oo A is minimum at r :[

Now, 7’ =Vrn+2V
2
= ’r’ :[7c+2][7cr hj

2

:>nr=[n+2](%j

)
= = —
T+2 2r

.. Length of cylinder : Diameter of cylinder =n:(n+2).

OR
Let r be the radius of the circle and, ABC be the triangle inscribed in it.
Let /BOD=6 ..ZCOD=60.
Also, let OD =x. So, AD=r+x.

A
In AODB, BD =+1’ —x>. Also, 2BD =BC =2vr* x> .
.'.ar(ABC),A=%><2 1 — x> x(r+Xx) 0]
= A’ =f(x)=(>—x*)(r+x)* N
= f'(x) = 2(r* —=x*)(r + x) = 2x(r + x)* B D
=f'(x) = [Zr— 4x](r +x)°
= f"(x) = 2[2r— 4x] (r+x)—4(r+x)*
= "(x) =-12x(r + x)

e
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For local points of maxima and/or minima, f'(x)= [2r — 4X] (r+x)°’=0 =x= %, X #—T
ot Gj = —6r(3r/2)< 0

.. f(x) and hence A is maximum at x =%

Now, Ong, BD =1? —x =§

InAODB,%=cot9 Seote=_2 -1 0=

372 _\/5

w3

:>26:4BOC:2—3Tc

-+ /BAC=1 sBoCc=T
2 3

.. AABC is an equilateral triangle (.- all the angles in an equilateral triangle are of measure %).

Q36. Let A, B, C be the d.r.’s of normal to the plane through the points A(2, 1, 2) and B(4, -2, 1).
.. Eq. of plane, m: A(x—2)+B(y—-1)+C(z—2) =0...()
Also, A(4-2)+B(-2-1)+C(1-2)=0 thatis, 2A -3B—-C=0...(ii)
Since (i) is perpendicular to plane ?.(f —21;) =5 so,using A/A,+B B, +C,C, =0 for
perpendicular planes, we get : A—2C =0...(iii)
Solving (ii) and (iii), we get : A=2C, B=C.
Therefore, the d.r.”s of normal to plane (i) are A, B, Cie., 2C,C,Cie, 2,1, 1.
By (i), required plane is : 2(x—2)+1(y—D)+1(z—2)=01e, 2x+y+z=7...(iv)

x-3 y-4 z-1
-3 5

Now the line passing through the points (3, 4, 1) and (5, 1, 6) is : =\.

The coordinates of any random point on this line is (2A+3, —3A+4, SA+1).

For the required point of intersection, this point must satisfy (iv) i.e.,

220+ 3)+(BA+4H)+ A+ =7 :>X=—§.

.". the required point of intersection is (2(—%}%, —3(—§j+4, 5(—%}%} Le., (%, 6, —%j

# This Sample Paper has been issued by CBSE, New Delhi for 2019 Board Exams of XII.
Note : We’ve re-typed the same and have added more illustrations in the solutions.

On other hand, if you find any error which could have gone un-noticed, please do inform us via
WhatsApp @ +919650350480 or Email us : iMathematicia@gmail.com

For video lectures, please visit YouTube.com/@theopgupta Smeea
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