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General Instructions :
Read the following instructi
(i) This question paper comprises
This question paper carries 36 question
— Question no. 1 to 20 comprises of 20 questions of one mark

(i)  Section A

each.

(iii) Section B - Quest

marks each.

(iv) Section C - Question n

marks each.

(v) Section D — Question no.

marks each.

(vi) There is no overall choice in

ons very carefully and strictly follow them :
four sections - A, B, Cand D.

s. All questions are compulsory.

jon no. 21 to 26 comprises of 6 questions of two

choice has been provided in 3 questions o0

marks, 2 questions of four marks an

one of the choices in such questions have to be attempted.

(vit) In addition to th

and quesii

(viit) Use of calcul

Question numbers

‘ option :
1. IfAisasquarem

is equal to

(a) 1

9. IfAisad3x3 matrix such that |A

" (a) 8

[ .65/5/1. ’

is, separate instructions are &

on, wherever necessary.

atrix of order 3, such that A (ad)

(b) 10°

(b) 24

ators is not permitted.

Section - A

1 to 10 are multiple choice quest

(c) 100

(c) 72

the Qurestion paper. However,
f one mark, 2 questions of two

0. 27 to 32 comprises of 6 questions of four

33 to 36 comprises of 4 questions of six

an internal

d 2 questions of six marks. Only

jven with each section

jons. Select the correct
A) =101, then |adj Al

d) 101

| =8, then | 3A| equals.

(d) 216

P.T.O.

-
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: 42y
3., Ify= Aeb* + Be %, then E;% is equal to
(a) 25V ®) 5y S () -2y @) 15y
4. J‘ 2 e dx equals
1 4 1,3 | 1 2. c
(a)-;—e—"J+C (b)~§.e-" +C (c) 2ex‘+C (d)zex
5. If 1, 3\, { are unit vectors along three mutually perpendlcular directions, then )
(a)/l\/j\:l (b)1><]—1 (c)1 k=0 (d)1><k 0

Ead AN

IRV o e A s S RGBS N A A A ) S

> o
6. ABCD is a rhombus whose diagonals intersect at E. Then EA+EB+ECH+

—>
ED equals _ 7
— —
@ 0 () AD () 2BC d) 2AD
nes 22 =13 = 4z dx:_1 = -4 = Z_5.f:\1'e mutually
7. Thelines™7 =1 ~ k and ~3 y——2 =g
perpendicular if the value of k is
2 2 ‘
(@) -3 ®) 3 () —2 (d) 2

8. The graph of the inequality 2x + 3y > 6 is
(a) half plane that contains the origin.
(b) half plane that neither contains the origin nor the points of the line
2x+ 3y =6.
(c) whole XOY - plane excluding the pomts on the line 2x + 3y = 6.
(d) entire XOY plane.

9. A card is pic_ked at random from a pack of 52 playing cards. Given that the
plcked card is a queen, the probability of this card to be a card of spade is

1 4
@3 ®) 13 © 3 @ 3

| b P.T.O.

Scanned by CamScanner



10. A die is thrown once. Let A be the event that the number obtained is greater
than 3. Let B be the event that the number obtained is less than 5. Then

P(AUB) is
2 3
(a) 5 () 5 (c) O 1
Fill in the blanks in Questions from 11 to 15.

11. A relation in a set A is called | relation, if each element of A is
related to itself. '

110 5
12. 1fA+B=K1 1}a_ndA—2B=[ 0 _1],thenA?

o b - .
13. The least value of the function fix) =ax+7, (a>0,b>0,x>0)1s. .

14. The integrating factor of the differential equation x_aﬁ + 2y =x2 is .

OR

‘ dy)?
The degree of the differential equation 1+ ( dx) =x1is

15. The vector equétion of a line which passes through the points (3, 4, =7)
and (1,-1,6)1s __. :

OR

The line of shortest distance between two skew lines is to both the
lines. | ‘ |

Q. Nos. 16 to 20 are of very short answer type questions.

16. Find the value of sin-! l:sin (‘ %ﬂﬂ .

o

.65/5/1. |
A | T P.T.O.
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| 3 - :
.*orA:[ _ }write A-1

If the function f defined as 1
x2-9

_J x=3

) = k ,x=3

,X#3

is continuous at x = 3, find the value of k.

If f(x) = x* — 10, then find the approximate value of f(2.1).

OR

Find the slope of the tangent to the curve y = 2 sin? (3x) at x =g .
.4
20. Find the value of f |x-5 | dx.

1

Section- B

Q. Nos. 21 to 26 carry 2 marks each.

2 2
21. If f(x) = %j—i, x ;t%,‘then show that (fof) (x) = x, for all x a Alsof write

inverse of f.

OR
Check if the relation R in the set R of real numbers defined as
R ={(a, b) : a < b} is (i) symmetric, (ii) transitive

. X
22. F1ndfx2+3x+2dx.

' 2
23. Ifx=acos6;y=bsin6, then ﬁndgfx‘g.

/ OR
" Find the differential of sin? x w.r.t. e,

| 9 | P.T.o.
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Givem twe mdegendient evente A aad B s that PU = 03 and
P = 04 fad PN~ B)
Section - C
Q Nios 2V te B2 cervy § maslke saul
Welbwe fon o ua-‘f‘(l:ox:‘?a‘woé%

0 = g 03" » o4 shum B 5

20 fedve the daffependind apuation

— t(ﬂﬁ

. -"\ém
s " TER,

n«uu.u-mwg

N

seloale shandB=2i« 4] - 5k ropresent two adjacens sides of »

paralielogram, fad =t secters pataliel fo the diagomale of the

patellelogras
ORr
Ulsiing vectors, fad the ares of the triangle ABC with vertives A (1. 2. 3).
BL-lLVadC@A-1
aaan, | 1 P.T.O.
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32.

Op{0)
ek

A company manufactures two types of novelty souvenirs made of plywood.

Souvenirs of type A requires 5 minutes each for cutting and 10 minutes each
for assembling. Souvenirs of type B require 8 minutes each for cutting and 8
mmutes each for assembling. Given that total time for cutting is 3 hours 20
minutes and for assembling 4 hours. The profit for type A souvenir is ¥ 100
each and for type B souvenir, profit is ¥ 120 each. How many souvenirs of
each type should the company manufacture in order to maximize the profit ?

Formulate the problem as an LPP and solve it graphically.

Three rotten apples are mixed . with seven fresh apples. Find the

probability distribution of the number of rotten apples, if three apples are

drawn one by one with replacement. Find the mean of the number of rotten

apples.
OR

In a shop X, 30 tins of ghee of type Aand 40 tins of ghee of type B which

look alike, are kept for sale. Whilé in shop Y, similar 50 tins of ghee of type

A and 60 tins of ghee of type B are there. One tin of ghee is purchased from

one of the randomly selected shop and is found to be of type B. Find the

probability that it is purchased from shop Y.

Section-D
Q. 33 to 36, carry 6 marks each.

33. Find the vector and cartesian equations of the line which is perpendicular

to the lines with equations

x+2 y-3 z+1 x1y22—3-

1 - 5 - 4 and 5 =g =7y

and passes through the point (1, 1, 1). Also find the angle between the

given lines.

5/5/1. |

13 P.T.O.
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34. Using integration find the area of the region bounded between the two

\ circles 2% + y2=9'and (x-3)% +y2 = g,
OR
» ‘ 4
\ Evaluate the following integral as the limit of sums j (x2 — x) dx.
’ 1

‘ 35. Find the minimum value of (ax + by), where xy = c2.

36. If a, b, c are pth, qth and rth terms respectively of a G.P, then prove that
loga p 1
logh q 1|=0
loge r 1

OR

1 1 2
Using A1, solve the following system of equations :
2x -3y +5z=11 ‘
3x+ 2y —4z=-5
x+y—-2z=-3

\ , 2 -3 5]
. IfA=| 3 2 -4 |, thenfind AL

1

I ——— J e
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CBSE 2020 ANNUAL EXAMINATION

(Series HMJ/5 Code No. 65/5/1)
MATHEMATICS XII (041)

SECTION A
(Question numbers 01 to 20 carry 1 mark each.)

Q01. (c) ~ A(adjA) =|A|l
~.|A|=10
So, |adi.A| =|A™ =10? =100.

Q02. (d) -|A|=38
~[3A]=3°|A|=27x8=216.
2
Q03. (a) % =5Ae™ —5Be™ and d—}z] =25A¢e™ +25Be™*
X

dx

2
d—}z] =25(Ae’ +Be ™) =25y.
dx

Q04. (a)Put x3=y:>x2dx=%
So, szexsdx=ljeydy=ley+c
3 3
2 X3 1 x3
.'..[xe dx=—¢e* +C.
3
Q05. (c) As i.l%:‘iHlE‘cosg=1x1x0=o.

Q06. (a) EA+EB+EC+ED=EA+EC-EA-EC=0.

x-2 y-3 z-4 N x-1 y-4 z-5

nd

Q07. (a) Re-writing the lines

1 -k k 2 -2
For the lines to be perpendicular, we must have 1xk+1x2+(-k)x(-2)=0
=k= 2 .
3

QO08. (b) half plane that neither contains the origin nor the points of the line 2x +3y=6.
Q09. (c) Let A : the card is a spade and, B : the picked card is a queen.
We have a total of 13 spades and 4 queen cards. Also only one queen is from spade.
1
P(ANB) 1

. _ 52 1
~.P(A|B)= B AT

9]

2




Q1o0.

Qll.
QI12.

Q13.

Q14.

Q15.

Q1e.

Q17.

Q18.

(d) Here A ={4,5,6} and B={1,2,3,4} . Note that AnB ={4}.

Now P(AUB)=P(A)+P(B)-P(ANB)

:>P(AuB)——+i—l:1.
6 6 6

reflexive

10
Consider 2(A+B)+(A—2B):2{1 1}{

1
:>3A:{

1
2 1

3

= B

Here f(x)=ax+2; a>0,b>0,x>0
X

~f'(x)= a—L and, f"(x)——
x’

For critical points, f'(x)=a —% =0 =>Xx= \/E
X a

{8

2b

b3/2

3/2
a

1/3
2/3

3/2
2a

RO

1/3
13|

2b

-1
0

1
-1

|

>0 so, f(x) has least value at x = \/E .

a

|:'.'X>O DX #E—

Also, the least value of function is, (\/7} \/7 +—==+/ab +\/£ = 2«/%.

Re-writing the given D.E.

So, integrating factor is =e

Degree is 2.

We have f=3f+4j—712+k[(f—]’+61§)—(3f+4]’—712)}

F=3i+4j-

perpendicular

. 1{. ( n
sin” | sin| ———
8

A !

T 3-(4) L

As f'is continuous at x =3 so, we must have lin} f(x)=1f(3)

1

-1 4

3

dy
dx

-

-+

j%dx

1 4
1 3

=¢C

2logx

|

2
=X .

OR

OR

7k + X(—2f - 53 + 131;) is the required equation.

(2jy X P(x)=(;j, Qx)=x

j =sin”"' sin(—2n —Ej =sin”' [—sinﬁ} =—gin™" sinE
8 8 8

b

a




:>£iil}(x+3)=k
~k=3+3=6.
Q19. We have f(x)=x"-10
= f'(x) = 4x°
As f(x+h)=f(x)+hf'(x), where h > 0
Put x=2,h=0.1
~f(2.1)=f(2)+(0.D)f'(2)
= f(2.1)=(16-10)+ (0.1)(4x8)
Therefore, £(2.1)=6+3.2=9.2.
OR

?:2x2sin3xcos3xx3 = 65sin 6x
X

ﬂ} =6sint=6x0=0.
dX at x=7t/6

4
1

Q20. j|x—5|dx = —I(X—S)dx = —%[(X—S)z]

S T
2 2
SECTION B
(Question numbers 21 to 26 carry 2 marks each.)
Q21. Given f(x)=2XF3 %
X —

4 ax+3 +3
4x+3j_ 6x — 4
6x —4 6(4X+3j_4
6x -4
4(4x+3 43

6x—4j _16x+12+18x—12  34x
6(4x+3j_4 _24x+18—24x+16_'34
6x—4
4x +3
6x -4
= 6xy—4y=4x+3
= 6xy—4x=3+4y

Now fof(x) = f(f(x)) = f(

= fof(x) =

Also let y=f(x) =

X=3+4y
6y —4
So, =W Go py 3T (L2
6y—4 6x—4 3

OR




We have R ={(a,b):a <b} where a,b eR.

(i) Symmetry : Observe that 1< 2 is true but 2 <1 is not true.

That is, (1,2) eR but (2,1) ¢ R so, R is not symmetric.

(i) Transitivity : Observe that if a <b and b <c are both true then, a <c is also true, for all
real numbers a, b, c.

That is, (a, b)eR and (b,c) e R implies (a,c) € R so, R is transitive.

J' x dx '[(2x+3)dx _é'[ dx

C3x+2 29x%43x+2 2 ( 3)2 (1j2
)7\

Q22.

3 1
Ix—dx=llog‘x2+3x+2‘—§x log 2 214 C
X +3x+2 2 2 1 3.1
2x— X+—+—
2 2 2
"[—de :—log‘x +3x+2‘——10g X+ +C.
X" +3x+2 2
Q23. Here x =acos0, y=>bsin0
:>d—x=—asin9,ﬂ=bcos9
do 0
So, ﬂ—ﬂxde—bcosex ——Ecote
dx do dx —asin a
2
1
Now d_}zl — Ecosecze xd_e = Ec()seczex - = —% cosec’ .
dx~ a dx a —asin 0 a
OR
Let y=sin’x, z=¢“""
:ﬂ=2sinxcosx=sin2x,E=e°°”x(—sinx)
dx dx
,-,ﬂ=ﬂx%=2sinxcosxx+
dz dx dz €™ x (—sin x)
That is, dy 2COSX.
dZ eCOSX

2x _ _ y y 1 ezx
Q24. Consider j[x } dx = —j{— —} dy = j{_y +—y } dy = {_y xe } ™
dy

[ Put 2x:y:>dx=7

2r 1 o2 2
SO, j[———z} ezde = =
Lx  2x 2xX '
1
Q25. Letl= J’ x(1—x)"dx
0

:>1=j(1—x)[1—(1—x)]“dx




1
=>I= j(l—x)x“dx
0

1
=I= .[(x“ —x""dx

0

- -1

XrHrl Xn+2
=1I= -
_n+1 n+2_0
1 1]
= 1=|————|-[0-0]
In+1 n+2 |
1

1= (n+D(n+2)
Q26. As A and B are independent events so, A’ and B’ are also independent.
~P(A'nB’)=P(A")xP(B)
= P(A'nB’)=[1-P(A)]x[1-P(B)]
= P(A'nB)=[1-0.3]x[1-0.6]=0.7x0.4
Therefore, P(A'nB’)=0.28.

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

Q27. We have sin”'(1-x)—2sin”' x =

=sin”'(1-x) =n/2+2sin”' x
= sin [sin’1 (1- X)] =sin [n/2 +2sin” x}

=1-x =cos(2sin"' x)

= 1-x =1-2[sin(sin”" x)]* (By using cos20=1-2sin’ 0
=1-x=1-2x’ =2x>-x=0
=x(2x-1)=0
=x=0, l
2

X =% doesn’t satisfy the given equation.
. x =0 is the required solution.

Q28. Here y=(logx)* +x"¢*
=>y= elog(log><)x + elogxl"g"

— y — exlog(logx) +elogxlogx — exlog(logx) _i_e(logx)2

d
. _y :exlog(logx) X X

NEW log(log x) x l} + gl {2 log x x l}
X

Cdx log x X
dy = (logx)* LWL log(log x) { + x {M} .
dx log x X

Q29. xgsin(zjvtx—ysin(lj =0

dx X X




d ysin(yj—x
Y \X)

dx X sin (yj
X

Consider f(x,y) = Y cosec (lj
X

..(0)

X

On putting x =X, y =Ay, we get : f(Ax,Ay) = % —cosec (%j =Y _cosec [Zj =f(x,y)
X X

X) X
So, it is homogeneous.
Now put y =vx in (i).

dy dv

On differentiating w. r. t. x both the sides, we get : —=v+x—
dx dx

So by (i), we have : V+Xﬂ=2_ 1

dx x sin(vx/x)
. dx
= —|sinvdv=|—
Jsinvav=]2
= cosv=log|x|+k

:cos(ljzlog|x|+k
X

It is given that x = 1 when y=g, SO cos[nT/zj:k—logm

=k=0

. COos (lj =log| x| is the required solution.
X

Q30. Leta=i+2]j+3k, b=2i+4j-5k
The diagonals of parallelogram are given as §=B+5=3f+6j—212,q=6—5=i+23—812
. 3i+6j-2k 3i+6j-2k L i+2j-8k i+2j-8k

and, g = =
J9+36+4 7 1 i a+68 Joo

Note that, the second diagonal q can be taken as q=a ~b= —i—23’+812 as well. In that case,
. —i-2j+8k  i+2j-8k

 iares  Joo
OR

We've AB=(2i—j+4k)—(i+2j+3k)=1-3]j+k,

AC=(4i+5j-k)—(1+2j+3k) =3i+3j-4k.

i j k
Also ABxAC=|1 -3 1|=9i+7j+12k
3 3 —4

So, ar(ABC) = %‘@ X E‘

- ar(ABC):%\/81+49+144




Q31.

Q32.

V274

~.ar(ABC) = > Sq. units .

Let the number of Souvenirs of type A and type B be x and y, respectively.
To maximize : Z=3(100x +120y)

Subject to constraints :

x >0,
y=0,
5x+8y <200,
10x +8y < 240
Corner Points Value of Z (in %)
A(0, 25) 3000
B(8, 20) 3200 « Maximum
C(24, 0) 2400 0 ‘

5x+8y=200

Hence maximum profit 0f¥3200 is obtained when 8 souvenirs of type A and 20 souvenirs of
type B is manufactured.

Here rotten apples are = 3 and, fresh apples are = 7.

Total no. of apples = 10.

Let X : no. of rotten apples.

So X can take values 0, 1, 2, 3.

Let E : getting a rotten apple.

3
P(E)=—,
(B)=15

So, P(X =0)=P(E')P(E")P(E')=——, P(X =1)=3P(E)P(E")P(E') =

P(X =2) =3P(E)P(E)P(E) =, P(X =3) = P(E)P(E)P(E) =

P(E') =

7

10°

343
1000

189

The probability distribution table is :

27

1000

X 0 1 2 3
P(X) 343 441 189 27
1000 1000 1000 1000
Now mean, p=» X P(X)=0x 33 AL 5 189 4 2T
1000 1000 1000 1000
900 9
=>HU=——-o0r, —.
1000 10

OR
Let A : getting type B ghee, E; : getting ghee from shop X, E; : getting ghee from shop Y.

1 1
P(El) =E, P(Ez) :E,




40 6
PAE)=—== = =2
(A[E,) 20 P(A[E,) 1011

| , _ P(E,)P(AE,)
Using Bayes’ Theorem, P(EZ'A)_P(EI)P(AIE)+P( E,)P(A[E,)

1 T Y _42
L1 6 4. 6 44442 86
2 11 7 11

1.6 6
P(E,|A)= 1

2
1.4
277
21
P(E,JA
PEA)=G-

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

Q33. Let the d.r.’s of the required line L (say) be a, b, c.

Since L is perpendicular to X2 _ y;3 = Z;Ll and, x2—1 = y;2 = Z;?) _
So, using a,a, +bb, +c,c, =0 we get :

a+2b+4c=0..(1)

2a+3b+4c=0...(i1)

b c a b
Sol d L,—=—=—,
ving (1) and (1), 8-12 8 4 3 4 ie -4 4

Hence the d.r.’s of line L are -4, 4, —1.

The required vector and Cartesian equations of the line L are respectively

x—1 y—l_z—l

”=f+]'+12+k(—4f+4] k) and PR

Let 6 be the angle between given lines.
Ix2+2x3+4x4] 24

JI+4+163449+16 21429

. 0=cos™’ [ij .
V609

Q34. Consider the diagram

So, cosO =

Here x* +y* =9...>i) and (x—3)* +y* =9...(ii)
Centre of (1) and (ii) are at (0, 0) and (3, 0) respectively.




Solving (1) and (ii), we get : 9—6x =0 =>X=

3/2 3
Required area=2{j Vo-(x=3)dx+ [ \/9—x2dx}
0

N | W

3/2

r 3/2
= :2{ X;3«/9—(x—3)2 +%sinl X;?’} +

= =242 %—9xﬁ+gxn}
6
= = 2{37:—#} Sq. units

OR

4
Let I= j(xz —x)dx
1

We know .Tf(x)dx =limh[f(a)+f(a+h)+f(a+2h)+. .+f(a+(n-Dh)],

n—oo

As n—>o,h—>0=nh=b-a=4-1=3

jf(x)dx=1imh§f(a+rh) (i)

Here f(x)=x"-x,a=1,b=4.
~.f(a+rh)=(a+rh)’—(a+rh)
= f(1+th)=(1+rh)" —(1+rh)
= f(1+rh)=r’h’ +rh.

4 e
By using (i), j (x* —=x)dx = lim hzl [ r*h? +1h |
1 n—wo =0

n—>oo

=1= limh{hznzllr2 +hnzllr}
=0 =0

= I=limh

n—o

{hz y n(n —1)6(2n —-1) h n(n2— 1)}

:I:Iim{

n—oo

nh(nh —h)(2nh —h) N nh(nh — h)}
6 2




_36-0)(6-0) 33-0)
B 6 2

:>I:9+2:£.
2 2

=1

Q35. Given xy=c’...()
Let S =(ax+by)
CZ
=>S=ax+—

X
ds bc?
— =3 ——
dx x’
2 2
Also, d—§ = —2bf
dx X
For local points of maxima and/or minima, we have : o =0
X
2
=a —biz =0
X
\F
= X=C,[—
a
2 2
_.d’S _ 2bc -0

° 2
dx } \/E
at x=c,|—
a

2

3/2

b

| =

a
) .. b
.S 1s minimum at x =c¢, |— .
a

, ax

CX=C,—=>c¢ =—

Also, minimum value of S = ax + by = 2ax a b

That is, S= 2ac\/E
a

S.S= 2&/% .
. iven that a, b, carep , and r terms of a G.P. then,
Q36. Given thata, b p™ q" and " fa G.P. th
A =AR""=a,A =AR"'=b,A =AR"' =c, where A and R are the 1* term and common

Replacing value of ¢’ in (i), we get ax = by

ratio of the geometric progression respectively.
loga p 1

Consider LHS : Let A=|logb q 1
loge r 1

log [AR‘”’1 } p 1
= A =|log [AR‘H} q 1
log [AR“1 } ro1

logA+(p-DlogR p
~A=llogA+(q-1)logR q
logA+(r—1)logR r

" log(mn) =logm + logn,

log(m)" =nlogm

[ S —y




By C, > C, —(log A)C,
(p—DlogR p 1
=A=|(q-DlogR q 1
(r—-DlogR r 1
Taking log R common from C;
p-1 p 1
= A=logR|qg—-1 q 1
r-1 r 1
By C, > C, +C,
p pl
=A=logR|qg q 1

r r 1
Since C, and C, are identical, .. A=0=RHS.
OR
2 -3 5
Here A=|{3 2 -4
1 1 =2
2 35
=|A|=]3 2 —4=3(-2)+5(1)=-1#£0 .. A exists.
1 1 =2
Consider A be the cofactors of element a; of A.
A, =0,A,=2,A, =LA, =-LA,,=-9A,,=-5A,=2,A,,=23 A, =13

0 -1 2
~adjA=2 -9 23
I =5 13
0 1 =2
:A’lzixadj.A: -2 9 23|...(0)
A s o
Now consider the equations,
2x-3y+5z=11,
3x+2y—-4z=-5,
X+y—-2z=-3
2 3 5 X 11
Let M=|3 2 4|, X=|y|,N=|-5
1 1 -2 z -3
“MX=N
=>X=M'N=A"'N (-A=M
0 1 =211

By (), X=|-2 9 -23|/-5
-1 5 -13]|-3




Lt

By equality of matrices, we get: x =1, y=2,z=3.

DDA TR DA D DA T DA Dk Dk DDA Dk DD D DA Dok
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