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General Instructions :-
(i)  All Question are compulsory :

(1))  This question paper contains 36 questions.

(i11)) Question 1-20 in PART- A are Objective type question carrying 1 mark each.

(iv)  Question 21-26 in PART -B are sort-answer type question carrying 2 mark each.
(v)  Question 27-32 in PART -C are long-answer-I type question carrying 4 mark each.
(vi)  Question 33-36 in PART -D are long-answer-II type question carrying 6 mark each

(vil) You have to attempt only one if the alternatives in all such questions.

(viil) Use of calculator is not permitted.

(ix) Please check that this question paper contains 8 printed pages.

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.

EXAMINATION 2020 -21

Time : 3 Hours Maximum Marks : 80

CLASS - XII MATHEMATICS

PART - & (Question 1 to 20 carry 1 mark each.)

SECTION I: Single correct answer type
This section contains 12 multiple choice question. Each question has four choices (A)
, (B), (C) &( D) out of which ONLY ONE is correct .
Q.1 4 6 -1 2 4 3
A=13 0 2| B=10 1,C=11"then the expression which is not defined
1 -2 5 -1 2 2
is
(a) A%2+2B-2a(b)CC'(c)B'C(d) AB (a) By inspection, azand 4
matrix is of order 3x3, while B matrix i1s of order 3x2. Therefore, az+25-24a
is not defined.
Q2 If ri=r.j=r.k and |r|=3, then ¥ =
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(a) +3(+j+k) (b) i%(i+j+k)

1
(c) iﬁ(i+j+k) (d) V3 +j+k) (d) Let r = xi+yj+ zk. Since
ri=rj=rk —=x=y=2 . (1)

AlSO [rl=yx?+y2+2% =3= x=+3 , {By (1)}
Hence the required vector r=v3(i+j+k).
Trick : As the vector +v3(i+j+k) satisfies both the conditions

Q3 From a pack of 52 cards two are drawn with replacement. The
probability, that the first is a diamond and the second is a king, is
1 17 1
(@) 25¢ (b) 5704 () 5o (d) None of these (c)
. . . o184 1
Required probability = P(Diamond).P(king) =525 = =5+
Q.4 The distance of the point (4, 3, 5) from the y-axis is
(a) V34 (b)5 (¢) Va1 (d) V15 (c)Distance from y-axis is Vx* +2z°
= V4?52 = J16+25 = /41,
Q3 If 4sin”" x +cos™ x =7, then X is equal to
1 V3 1 .1 -1
@ 0 (b)g(c)~% (d)ﬁ (b) We know that 4sin™ x +cos™ x =7
= 3sin'x+sintx+cos T x=7x
— 3sin’1x=ﬁ—%=%
) .or 1
= sin"x=7/6 = x=smg=§_
Q.6 11 1

The probability of hitting a target by three marksmen are 3-3 and 7

respectively. The probability that one and only one of them will hit the
target when they fire simultaneously, is

11 1 1
(@ 94 () 73 () g (d) Noneofthese (a) Here -2,
1
P(B):%, P(C) = 2 --Hence required probability

= P(A)P(B)P(C)+ P(A)P(B)P(C) + P(A)P(B)P(C).
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Q.7 xdx
1-xcotx
(a) log(cos x — xsin x) + ¢ (b) log(x sin x — cos x) + ¢
(c) log(sin x — x cos x) + ¢ (d) None of these
xdx xdx xsinx
(C) J l—xcotx:J. 1_xCOSX:J. sinx—xcosxdx
sinx
= I % =logt =log(sin x — x cos x) + c.
{Putting sinx —xcosx =t,
= [cos x —(—x sin x + cos x)] dx = dt = x sin x dx = dt}
Q8 The necessary condition for third quadrant region in xy-plane, is
(a)x>0,y<0(b)x<0,y<0(c)x<0,y>0 (d) x<0,y=0 ans B
Q9 The perpendicular distance of the point (2, 4, —1) from the line
x+5 y+3 z-6 .
1 4 -9 8
(a)3 b)) 5 (© 7 (@) 9 (¢) The perpendicular
distance of (2, 4, — 1) from the line XIS = yzs = Z__96 1s
o 1/2
DB e (da 3P (1€ _{1(2+5)+4(4+3)—9(—1—6)}
{(2+5)°+(@+3)" +(-1-6) i+16+81
2
- 147—(%] =147-98 =49 =7,
Q.10
ﬂ, when x <0
X
1f 1= a. when x:O, is continuous at x =0, then the value of 'a'
Jx
—— whenx>0
V(16 ++x) -4
will be
(a) 8 (b) —8(c) 4 (d None of these (a)
.2
lim f(x)= lim (25‘“ 22"}1 -8 lim f(x) = lim y16+vx+4 =8, Hence
x—0- x—0- (2x) x—0+ x—0+
a=8.
Fill in the blanks (Q11 — Q15)
Qi If A and B are invertible matrices of order 3, |A| = 2 and | (AB)!| = —é,
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1 1 1 1
—_—— :——:}|B|Z_3
then Bl ..o.ovovov [AB|~ 6 IAIIBI 6
G2y v =log ;g x +log, 10 +log, x +10g1y 10, then
dy 1 __log, 10
P xlog,10  x(log , x)?
Q.13 0 1 -170
If[t -1 x]j2 1 3|t{=0, Then X=——————— . Ans x =2.
11 11
Q.14
The tangent to the curve Y =ax” +bx at (2,-8) is parallel to x-axis. Then a
=i &b=..... a=2b=-8
Q.15 B 9 , _ T
If « and bare two non-collinear unit vectors such that |a+b/=+/3, Then
(2a—-5b).(3a+b)=———— Ans: %
OR
For two non zero vector « and » write when |5, 7 -l +[J| holds if -------------
Ans : they are like parallel vector
(Q16 - Q20) Answer the following questions
Q16 J'”/z cos® xdx
Evaluate: 0 113sin’x
w2 - . ni2 A
Let T— [ cos xctx o I Y sec :lex :
o 1E3sx ) BEE T X3 sO@X tan” X
T T sec” xdx [ T sec” xdx
i 4 sec” x(1+ tan” x + 3 tan” x) 5 (1+tan’ x)(14+ 4tan” x)
- [ __ﬂl A ]dt:E
S (1+ )1 +4) +£ 1+4¢° 6
Q.17 d .
Evaluate: J i -Ans —2 coseca\/ (cosa +cotxsin a) +c
\/sm xsin(x + )
Q.17 (sin x — x cos x Jdx
Evaluate: _[ (x4 sin )
TMC/D/79/89 4 P.T.O.
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X+SIMX—X—XCOSX
dx 1:[ dx

X(xX +sinx)

J-sin:-;—:-;cosx

X(X +smnx)

1=

[=log|x|—-log|t|+C

X +sin X X+XcosXx

I:'[%dx—.[—HC(?SX dx

X +s8Inx

| X(x+sin x) X(X+smx)

OR

J‘ COSX—COS3X

1-cos’ x

Evaluate: dx

COSX — COS°> X COSX
. dx sinx dx
Solutlon.j\/ 1—cos® x j \/:

3
gy 2p 2
.[ 1_¢3 dt_.[ 1—(t3/2)2 dt = 3.[ /1_(t3/2)2 o

3/2

=§COS_1(t3/2)+C =§COS_1(COS X)+C

Q.18 Find the sum of the degree and the order for the following differential
d_d’y
equation —[( ) 1=0
d|(dy) ‘&y) &y -
Given — 2} =0 =4 —z x—i:O.
dx || dx” ) \dx” ) dx
Since order and degree of the differential equation 1s 3 and 1 respectively. So thew sumis 4. Apq
order 3, or degreel
Degree + order =
Q.19

Let R, be arelation defined by Ry ={(a,b)|a2b,a,b€R}  Then R; is
(a) An equivalence relation on R

(b) Reflexive, transitive but not symmetric

(c¢) Symmetric, Transitive but not reflexive

(d)Neither transitive not reflexive but symmetric ans b

OR
Let P={(x,y)[x*+y*=1x,yeR} . Then P is
(a) Reflexive (b)  Symmetric
TMC/D/79/89 5 P.T.O.
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(c)Transitive (d)  Anti-symmetric ans b

Q.20 1 2 0

If M:[z 3}arld M? -IM-1,=0_ then find the value of 4

MZ2-M-1,=0

121 2] [4 24] 1 0]_,_[5 8] [2 22] [1 0O]_,
2 3]2 37|22 32] |0 1)” 8 13| |22 32| |0 1|
5-4 8-21] [1 0
= 8-921 13-341"10 1/™ 5-1=18-21=0,13-31=1
= A =4, which satisfies all the three equations.
PART - B (Question 21 to 26 carry 2 mark each.)

Q21 A bag contains 5 red balls and 3 black balls three balls are drawn one by

one without replacement. What is the probability that at least one of the

three balls be black if the first balls are red? ans A= the first ball is red

=4 = {RRB,RBR,RBB,RRR } & b = at least one of the three balls drawn is black

A~ B =1{RRB,RBR,RBB } Required probability :P(EJ _PlanE) 2505 _5

A P(4)  35/56 7
Q.22 3
. af 6x=8x7) L 4x )
Prove that: tan (1—12x2 j tan (1—4x2 ) =tan~ 2x
" 3
tan J(ZX)_(Z%) —tan ! LX),}
1-3(2x)? 1-(2x)% | let 2x =tan0
[ 3tan®—tan> 6 _1( 2tan® J
tan = el o
l-3tan” 0 l—tan” 0

— tan_](tania‘ 0) — tan_l(tan28)

—30-20=0=tan ' 2x H.P.

OR
Prove that :

.. (337 O 467 4 137 4 197 137
sin s1n7 + cos cosT + tan —tan? + cot cot| — 2 = 2 Ans.

Sin ‘l[sin —33;”) 207

7

_ 467\ 4rx 137\ 37z
cos™ (cos —] =— tanl(— tan] == - 197\ _ 57
7 7 8 8 cot cot 78 = —8
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27 4n 3n Sz 13x

'77887

23 _ 2
Q If y= tan(fj +log, | X=2 - prove that dy _ 2ax” ANS : We have
a X+a dx x*-a*
= tan 1[ ] log,[X=2 =y=tan —+ [Iog(x a)—log(x +a)]
+a
On differentiating w.r.t x both sides, we get : & - .Ll[L— L }
dx X a 2|x-a x+a
a?
dy a 1 2a | a a_  dy 2ax?
3&_az+x2 +2[x2—a2}_ x? +a? +x2+az Tdx x4 -at
Q24 Find the intervals in which the function f defined by f () =2x" -9 —12x+1
1s(1) strictly increasing(ii)strictly decreasing
f'(x)=—6(x+1)(xX+2)
Pixi=0—2x=-2 x=-1
= Intervals are (—oo, -2), (-2, —1) and (-1, o)
Getting '(x) >0 in (-2, —1) and f"(x) <0 in (—oo, =2) U(=1, co)
= f(x) is strictly increasing in (-2, —1)
and strictly decreasing in (—oo, 2) (-1, o0)
Q25 If §=i+j+k,g=i+3j+5k and g=7i+9j+11k, then find the area of the
parallelogram  having  diagonals  a+ b and bic . Ans
7’xé=—8i+16j—8k.'.A=%73xé — 384
OR
Let o= 2i+k,b= i+;+k and ¢=4i-3 j+3% be three vectors , find a vector
» which satisfies #x b = cx b and rea=0. Ans. 7- %,_2370 _51‘
Q.26

Find the symmetrical form, the equation of the line

2x-2y+3z-2=0,x—y+z+1=0. ANS. **>_r_z-4
10

PART -C (Question 27 to 32 carry 4 mark each.)
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Q.27

Find the value of ‘a’ for which the function f defined as f(x) =

asin%(x+1) , x<0

asin%(x+1) , x<0
1s continuous at x = 0. Ans : f(x) = k tan X sinx
AXCSRY x>0

3

tan x —sin x
RS x>0
X

3 s
X

LHL = iim (asing(xﬂ)

x—0"

Applying limit ax1=a

x° x>0" X 2 x50

RHL =im

2
X :
sin sinx 2SN -
= i =
x—0"

tan x —sinx _ . sinx 1 .
—_— - lim -— lim

LHL = RHL (its given) a =

OR

X
If y=x, prove that oy
| SOLUTION wl'h.lv:_ g - - N EE
or, vV = fk‘rt = gXlogx
Differentiating with respect to x, we get
ﬂ = El'h:lg.'[' T:; {xng.,

dx
=5 g=x’(l+logx)
= g=yil+ng}
Differentiating with respect to x, we get
2
f? = yx%(1+logx)+%xll+logﬂ
d’y 1 dy
- — +—Zx(1+logx)
yx dxx( og

_zﬂ_sf(lﬂ)
o dx | y dx

X
z£+
X

dx?
Py
ax?
£y

8 P.T.O.
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Q.28

Find the particular solution of the differential equation

(xdy — ydx )y.sin(%) = (ydx + xdy )x cos %, given that Y =7 whenx=3.

SCC X

2
—logZ: 2logx+log—OR 2xycosy/x=3x
X X 37

Ans. log

Q.29

2
Evaluate : J. ‘xz +2x - 3‘dx ans:We have x°+2x-3=(x+3)(x-1) ..
0

x2+2x—3>0f0r x<-30or x>1land X¥*+2x-3<0for -3<x<l so
‘x2+2x—3‘= x2+2x2—3 for x<-3 or x>1
—(x"+2x-3) for —3<x<l1

2 1 2 1 2
j‘xz+2x—3‘dx=j‘xz+2x—3‘dx+j‘x2+2x—3‘dx = —f(x2 +2x = 3)dx + f(x2 +2x —3)dx
0 0 1 0 1

3 ! 3 2
=2 px?-3x| 4| P3| =4
J o L3 1

Q.30

Testing is very important during the Covid-19 pandemic. By examining the
test done at a government hospital, the probability that Covid-19 is
detected when a person is actually suffering is 0.99. The probability that
the doctor diagnosis incorrectly that a person has Covid-19 on the basis of
test 1s 0.001. In a metro city, 1 in 1000 suffers from Covid-19, a person is
selected at random and 1s diagnosed to have Covid-19.

CORONAVIFIUS

(1) What is the probability that a person selected is not having Covid-19?
(i1) What is the probability of a person diagnosed with Covid-19.

(i11) Assume that the population of metro city is 2000000. How many
persons are expected to suffer from Covid-19?

(iv) What is the probability that a person actually has Covid-19, when he is
diagnosed to have Covid-19?

(v) What is the probability that the doctor diagnosis correctly that a
selected person has Covid-19 on the basis of test .
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(i) (d) Let E : the person 1s actually suffering with Covid-19,
E : the person selected is not having Covid-19.
A : the person 1s diagnosed as having Covid-19.

Given that P(E) = L =0.001
1000

. the probability that a person selected is not having Covid-19, P(E) =1-0.001=0.999 .
(i) (d) P(A)=P(A|E)P(E)+P(A|E)P(E)
99 1 1 999

= X + X
100 1000 1000 1000
(iii)  (d) As 0.1% persons are expected to suffer from Covid-19.

= =0.001989 .

.. No. of persons suffering from Covid-19 =(2000000) x 0.1% = 2000000 x 10100

. P— / P(A|E)P(E)
(iv)  (a) By Bayes’ theorem. P(E|A) P(A|E)P(E) £ P(A | E)P(E)

=2000.

SO\ N1
. 100 1000
99 1 1 999
)4 + »
100 1000 1000 1000
~ 990 110
1989 221

(v) (¢) Given that the probability that the doctor diagnosis incorrectly that a person has
Covid-19 on the basis of test is 0.001.

Therefore, the required probability =1 -.001 =.999 .

Q.31

An aeroplane can carry a maximum of 200 passengers. A profit of Rs 1000
1s made on each executive class ticket and a profit of Rs 600 is made on
each economy class ticket. The airline reserves at least 20 seats for
executive class. However, at least 4 times as many passengers prefer to
travel by economy class than by the executive class. Determine how many
tickets of each type must be sold in order to maximize the profit for the
airline. What 1s the maximum profit?

Answer : Let the airline sell x tickets of executive class and y tickets of
economy class.

The mathematical formulation of the given problem is as follows.
Maximize z = 1000x + 600y ...(1)

subject to the constraints, x > 20, x+y <200,and y—4x>0,y >0
The feasible region determined by the constraints is as follows.
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\;“
200

190
R
| 70
L6
|50k~
1411
[ 304
1204
1104
(0]

a1 4
80 -
T+
61 -
&4
404
304
204
11014

A (20, 80)

(200, 0}
X

T T T T T T T T T T T T T T T T T T
9 10 30 0 70 80 110 130 B0 170 1902

\J v +y=200

x =20
The corner points of the feasible region are A(20, 80), B(40, 160), and
C(20, 180).

The wvalues of =z at these corner points are as follows.
Corner point z=1000x + 600y

A(20,80) 63000
B(40,160) 136000 —>Minimum
C(20,180) 128000

Q32| Check whether the relation R in R defined by R = {(a, b):a<h’ } is
reflexive, symmetric or transitive. - = {(a, b):a<b’Va,be R}

Reflexive :As l>l for l,l e R
278 2’8
3
1.€. L 4?(1)
2 2
= (aa a)ng Y aekR

-. R is not reflexive.
Symmetric: As 1<27 for 1,3 € R

1.e. (1,3) e Rfor1,3¢ R
But 3 1
= (3,1))« R

. R is not symmetric.
Transitive :As 100 <125 and 5<8

ie. 100<5° and 5<2°
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= (100,5) e Rand (5,2) e R
But 100+ 8i.e. 100<2’
(100,2) ¢ R
(100,5) e R, (5,2) e R = (100,2) ¢R
. R 1s not transitive.
Hence R is neither reflexive nor symmetric nor transitive
PART -D (Question 33 to 36 carry 6 mark each.)
Q.33 x x> x*_1
Soyt-1=0
If x#y#z and [Y y3 y4 then prove that xyz( xy +yz +zx ) = x+
z zo z -1
y+ Z.
x X X x X1 1 ¥ X)) [x ¥ 1
3 4 3 2 3 3
y vy oyi=y y 1=0=xz1 )y y |-y y 1=0
3 4 3 2 3 3
z z z| |z z 1 1 z2 z z z 1
=02 =Yy —2 2= +)z+20)—(x—yNy—2)z—x)x+y+2)=0
(x - y)(y—z)(z—x){xyz(xy+ vz4+zx)—(x+ y+ Z)} =0
soxyz(xy+yz+zx)=x+y+z
OR
0 1 " n n— . .
If 4= {0 0} prove that (al +bA)" =a"l +na 'bA, where I is the unit
matrix of order 2 and n is a positive integer .
Answer
|
It is given that A —I _
0 0
To show: P(n} . [:(d +bA }” =a"l +na"'bA, ne N
We shall prove the result by using the principle of mathematical induction.
Forn = 1, we have:
P(1):(al +bA)=al +ba"A=al +bA
Therefore, the result is true forn = 1.
Let the result be true for n = k.
That is,
P(k):(al +bA4) =a*l+ka* 'bA
TMC/D/79/89 12 P.T.O.
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Now, we prove that the result is true forn = kK + 1.
Consider
(af +bA) " = (al +bA)' (al +bA)
(a" T +ka*"'bA)(al +bA)
a1+ ka*bAI + a*bIA + ka' 'b* A°
=d"'I+(k+1)a"bA+ka"'b* A’ (1)

K 1[0 1] [0 0 _
Now, A° = = = ()
0 00 0 |0 0

(al +h,-'l_)H a''1+(k+1)a*ba+0
a'I+(k+1)a'bA
Therefore, the result is true forn = kK + 1.
Thus, by the principle of mathematical induction, we have:

\m 0 I
(al +bA)" =a"l +na""'bA where 4 = L} 01. neN
Q.34 Using integration, find the area of the triangle bounded by the lines x + 2y
= 2,y - x =1 ad 2x + 'y = 7. Ans
3 7 _ 3 1
4= jTyaIy;A2 = [(y-1)dy: 4, = [(2-2y)dy = 4,— 4, — 4 = 6unir’
-1 1 -1
Q.35 A poster is to contain 72sq. cm. of printed matter . The margins at the top
and bottom are to be 4 cm each and at the sides 2 cm each side wide. Find
the dimensions if total area of the poster is minimum
Solution: Let A denote the total area of the poster of length = cm and breadth i em
= A= ny eelel)
TMC/D/79/89 13 P.T.O.
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Now, Length of printed matter = r — 3

and breadth of printed matter = y — 4
.. Area of printed matter, Z = (xz — 8)(
Also, T
= (z—8)(y—4 72
72
—9 Y ; B
r— 8
Putting value of i in (1), we get
B 722
A:.f-( ) =
T —8 |
dd T2[(z—8 o]
Thesi, '~ = el S f
dx (z — 8 (
1A
Now, o I 0 =
dx
=
=
=
d“ A
Also,
' dx*
=

d“ A )
- BN

4]
y —4) A 2
[Given| o
..(2)
4]
Y
ir
N +4
576 i
G o8P +4=0
(z—8)% =144
r—8==x12
z=20,—4
z=20 [z >0]
1152
(z —8)3
152 _
“_‘”3

.. By second derivative test, A is minimum when z = 20.

Putting z = 20 in (2), we get y = 10.

Hence, required dimensions of poster are 20 cm x 10 cm.

OR

A wire of length 28 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a circle. What should be the
lengths of the two pieces, so that the combined area of the square and the

circle is minimum?

Let a piece of length / be cut from the given wire to make a square.

Then, the other piece of wire to be made into a circle is of length (28 = /) m.

Now, side of square = i.
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A = (side of the square} + »°

Let r be the radius of the circle, Then, 2nr =28~/ = r = —(28 -1).
The combined areas of the square and the circle (A) is given by,

' {
+ 1

,)‘n (28 z)]

16 |2
. 13 3
=— 281
16 4rt[ )
dd 2 2 i 1,
So— =t —(28-1)(-1)=—~-—(28 -/
I TR ) e
I:lf.‘:{zl+L:>(\}
di* 8§ 2n
Now, -0 = i-'—(’23—1):0
dl 8§ 2n !
n/—4(28-/
— ( -)=0
8n
= (n+4)/-112=0
)
. 112
n+4
- ‘ §
Thus, when/ = i ._-d i\ > ().
n+4 dI
%
. By second derivative test, the area (A) is the minimum when [ = JL i
n+4

Find the vector equation of the planes through the intersection of

Q.36
(2i+63)+12=0 and ;-(3i—j+4f<)=0 which are at a unit distance from the
origin. Hence find the distance of the plane thus obtained from the plane 2x
— 4y + 4z — 9 = 0
The required plane can be written as 1.(21+6j)+12+ ?{f.(ﬁ%f —}F 41{)} =0

ie, 2+30M)x+(6-A)y+4rhz+12=0...(1)
As plane (1) 1s at unit distance from the origin (0, 0, 0) so,
_ 02+32)+0(6—-21)+0(41)+12 1 LN
Je+3m +(6-1) + (@40 |
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Replacing these values of & in (1), we get : 2x+y+224+3=0,x-2y+2z-3=0...(A)
Let m:2x—-4y+4z-9=0. Observe that the d.r.’s of planes (A) and n are in proportion i.e.,

-2
—; 7 which implies that these planes are parallel planes.

~<6+9] 3 1
————— 0r — units,
vd+16+16 6 2

So the distance between plane (A) and 7 1,

fom forer s forar on1E sartve oTuit R Samgdi T A @ weRa.
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