CBSE Class 11 Mathematics
Sample Papers 09 (2020-21)

Maximum Marks: 80
Time Allowed: 3 hours

General Instructions:

L. This question paper contains two parts A and B. Each part is compulsory. Part A carries

24 marks and Part B carries 56 marks

ii. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions

ili.

Both Part A and Part B have choices.

Part - A:

ii.

ili.

It consists of two sections- I and II.
Section [ comprises of 16 very short answer type questions.
Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An

examinee is to attempt any 4 out of 5 MC(Qs.

Part - B:

ii.
iii.

iv.

It consists of three sections- 11, [V and V.

Section III comprises of 10 questions of 2 marks each.

Section IV comprises of 7 questions of 3 marks each.

Section V comprises of 3 questions of 5 marks each.

Internal choice is provided in 3 questions of Section —III, 2 questions of SectionIV and 3
questions of Section-V. You have to attempt only one of the alternatives in all such

questions.

Part - A Section -1
Let A= {x:x €N}and D = {x : x is a prime natural number} Find A N D.

OR



[fA={x:xEN}LB={x:x&€Nandxiseven},C={x:x&Nandxisodd}andD={x:x &€
N and x is prime} then find: AN B

2. Name the octant in (-5, -3, -2) point lies.

Express as a product of sin and cos: sin 7X - sin 3X.
OR
Evaluate: 2 cos 22 % - cos 67 %

Write the modulus of: -i

5. Three gentlemen and three ladies are candidates for two vacancies. A voter has to vote

for two candidates. In how many ways can one cast his vote?

OR
If 1y = 2("Cy), find the value of n.

Is 184 a term of the sequence 3, 7 ,11,... ?

Let f: R — R:f(x) = x2 + 3. Find the pre-images of the under f(x) = 2

OR

1

Find the domain of function given by f(z) =
|z

§

Find the equation of a circle whose centre is (2, -3) and radius 5.

§. If A and B be two events associated with a random experiment such that P(A) = 0.3, P(B) =

10.

11.

0.2 and P(A N B) =0.1, find P(A N B)
OR

What is the probabhility that a randomly chosen two-digit positive integer is a multiple of
3?

If A, B and C are three arbitrary events. Find the expression for the event, in the context
of A, B and C. None occurs.

A point is in the XZ-plane. What can you say about its y-coordinate?



12,
13.

14.
15.

16.

17.

Evaluate 1':'{33

Find the radius of the circle in which a central angle of 60° intercepts an arc of length

374 cm (use m = %].

Evaluate: sin —

12‘
sinrx @
Prove that i———— = tan 3.
Find the range of the function given by f(z) = |z — 3|.
Section - II
Read the Case study given below and attempt any 4 subparts:

-E.;.. ] -

unctlon

mrmﬂ

A company produces certain items. The manager in the company used to make a data

mm

record on daily basis about the cost and revenue of these items separately. The cost and
revenue functions of a product are given by C(x) = 20 x + 4000 and R(x) = 60x + 2000,
respectively, where X is the number of items produced and sold.
The company manager wants to know:
i How many items must be sold to realize some profit
a x<50
b. x>50
c. X>50
d. x<50
ii. Also if the cost and revenue functions of a product are given by C(x) = 2x + 400 and
R(x) = 6x + 20 respectively, where X is the number of iterms produced by the
manufacturer. The minimum number of items that the manufacturer must sell to
realize some profit is
a. 95
b. 96
c. 105
d. 100



iii. solveforx:12x+7<-11 OR 5x-8=40
a xc_?aur:{}%
b. _—3«:)[‘:?
C :scr:im"x{ﬁ
= 2 5

d. There are no solutions
iv. y<2xandy< _2—3:{ - 2 Which graph represents the system of inequalities
L]

18. Read the Case study given below and attempt any 4 sub parts:



Neeraj's house is 1 km in the east of origin(0,0), While going to the school first he takes
auto till hospital at B(4,4). From the hospital(4,4) to church (4,8) he travels by city bus.
From Church C(4,8) he rides in a metro train and he reaches the school at D({-5,8). All the
units are in km.
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Now answer the following questions:
i What is the slope of Neeraj's journey from home to Hospital?

a.
b.
3
d.

il. What is the distance of School from Hospital?
a. V97 km
b. 10 km
c. v145 km
d. 12 km

iii. What is the equation of the straight line joining the points A and D?
a. 4x-3y=4km
b, 5x+4y=10
c. 4x+3y=4
d. 6x+7y=-15

iv. What is the equation of the straight line joining church and hospital?
a. y=4km
b. 5x+4y=10
C X=-4

W | CNEre| o | e | L



19.
20.

21.

22,

23.

24.

26.

27
28.

d x=4
v. What is the equation of the straight line joining the points A (House) and C (church)?
a. 4x-3y=4km
b. 8x-3y=8
c. 4x+3y=4
d. 6x+7y=-15
Part - B Section - I1I
Write the set in roster form: D = {x : X is an integer, x2 < 9}
25 1 : 1
I11(x) = 1- — Then write the value of f( f ( E)}

OR
LetA={1,3,5 7}and B={2,4,6,8). LetR={(x, y): 2 € A,y € Bandx >y}

i Write R in roster form.
ii. Find dom (R) and range (R)
iii. Depict R by an arrow diagram.

If o and 3 are the solutions of the equation a tan x + b sec X = ¢, then show that

2ac
tan(a + ) = e e
If the imaginary part of fjﬁ is -2, then show that the locus of the point representing z in

the argand plane is a straight line.

For any complex number z, prove that | Re(2) |4 |Im({2)| < 1/2|z|.

OR

If (1 + 1)(1 + 2i)(1 + 31)... (1 + ni) = (x + iy) then prove that 2 X 5 % 10 X ... X (1 +n%) = x*+
¥
Iff, g h are real function given by f(x) = mz,g(:ﬂ) =tan x and h (x) = log, x then write the

value of (hogof) (/).

g1l 222-3)
. Evaluate: lﬂ[ e
Evaluate: limm ( i fie )
x—+) Z

IsE={x:x &€ W,x+3 < 3} null set?
Express (7 + 51).(7 - 51) in the form of a + ih.



29.
30.

31

32,
33.

34.

36.

OR

If a and b are roots of the eguation X px + g = 0, then write the value of % T 15.

Section - IV

Differentiate kx™ from first principle.

In a certain lottery 10,000 tickets are sold and, ten equal prizes are awarded. What is the
probability of not getting a prize if you buy (a) one ticket (b) two tickets (c) 10 tickets.
Find a G.P. for which sum of the first two terms is -4 and the fifth term is 4 times the third

term.

OR

if otbe _ btez _ oz (x # 0), then show that a, b, c and d are in G.P.

a—bzx = b—czx c—dz

Find the equation of the hyperbola with eccentricity g and foci are {£2,0).

How many different numbers of six digits each can be formed from the digits 4, 5, 6, 7, 8,
9 when repetition of digits is not allowed?

The number of a group of 400 people speak either Hindi or English or both. If 270 speak
Hindi only and 50 speak both Hindi and English, then how many of them speak English

only?
OR

In a survey of 25 students, it was found that 15 had taken mathematics, 12 had taken
physics and 11 had taken chemistry, 5 had taken mathematics and chemistry, 9 had taken
mathematics and physics, 4 had taken physics and chemistry and 3 had taken all the
three subjects. Find the number of students who had at least one of the three subjects.

. IfA={1,23}L, B=1{2,3,4}, C={1,3,4} and D = {2, 4, 5}, then verify that

(AxB)N(CxD)=(ANC)x (BNnD)

Section-V

If a and b are the roots x> - 3x + p=0and c, d are roots of x% - 12x + q=0wherea,b,c, d

form a G.P. Prove that (q + p):(q - p) = 17:15.

OR



37.

38.

The ratio of A M and G. M of two positive no. a and b is m : n show that
a:b= (m—l— mz—ng) : (m—u’m?—nz).

An original frequency table with mean 11 and variance 9.9 was lost but the following

table derived from it was found. Construct the original table.

Value of deviation (d) -2 -1 0 1 2

Frequency (f) 1 6 7 4 2

OR

The mean and standard deviation of 20 observation are found to be 10 and 2 respectively.
On rechecking, it was found that an observation 8 was incorrect. Calculate the correct
mean and standard deviation in each of the following cases:

(i) If wrong item is omitted.

(ii) If it is replaced by 12

Solve graphically the following system of inequalities.
x+2y<3

Ix+4y = 12

x=0

y=1

OR

=1
Solve: Ty < 1.
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Solution

Part - A Section -1
. We have,

A={z:z e N}

={1,2,3,...}, the set of natural numbers

and D= {x : x is a prime natural number}

=357}

AnD={z:zc Aandz € D}

=D [ D e 4]

OR

Given: A={x:xeNLB={x:xeNandxiseven},C={x:xeENandxisodd}and D ={ x
X € N and x is prime}

Therefore AMB={x:x € N and x is even}

. X coordinate is -ve

y coordinate is -ve
z coordinate is -ve

Therefore, this point lies in X'0OY'Z' octant.
Tz+3z Te—3z

. sin 7x - sin 6x = 2sIn

cos
10 4 4 3
= 2gin T‘”cns T‘T = 2 sin 5x sin 2x.

OR

Given, 2 cos 221% . cosﬁ?%

[ 2cos A - cos B = cos (A + B) + cos (A - B)]
)] o

= cos (22% +67;—) + CO08 (22% — ET%)

= ¢0890° + cos45° ['.’ cos (-§) = cos 0]
_ps L _ 1

V2 W2
. Letz=0-1i. Then,



IzZ12={0% + (DT =0+1) =1

= |z| =y1=1

5. Clearly, there are 6, candidates and a voter has to vote for any two of these candidates.

So, the required number of ways is the number of ways of selecting 2, out of 6 i.e. 5C,.

!
Hence, the required number of ways = ECE = % =15.

OR

Given: ™1C4 = 2("C,) Need to find: Value of n = ™1Cq = 2("C5)

(1)l o pl
n+1-3) 7 2(n-2)!
{n+1];1{n—1} _ TL(H _ 1)
n+l

[As n £ 0]

n=>

6. Clearly, the given sequence is an A.P, as per the condition of A.P we can write , first term
a = 3 and common difference d = 4. Let the nth term of the given sequence be 184. Then,
a,=184=>a+(M-1)d=184=>3+(-1) X 4=184=>4n=185=>n=461
Since n is not a natural number. So, 184 is not a term of the given sequence.

7. Let x be the pre-image of 2. Therefore we have,
f(x)=2=>x+3=2=>x>=-

But, no real value of x satisfies the equation, x%=-1

.. 2 does not have any pre-image under f.

OR

Here we have, f(z) =

Ifx>0,xz+|z| =x+x=2x>0
Ifx<0,z+|z|=x-x=0
Clearly, x = 0 is not possible.

. Domain of f=R’

8. The required equation of circle is



10.
11.
12,
13.

14.

15.

16.

(x-2)7+(y+3)*=5"

or,x2 +y%-4x + 6y-12 =0,

Given: P(A)=03,P(B)=02 , P(AN B)=0.1
To find : P(AN B)

We know : P(A N B) =P(B) - P(AN B)
Substituting in the above formula we get,
P(ANB)=0.2-0.1

P(AN B)=0.1

OR

2-digit positive integers are 10, 11, 12, ..., 99. Thus, there are 90 such numbers. Since out

of these, 30 numbers are multiple of 3, therefore, the probability that a randomly chosen
30 1

positive 2-digit integer is a multiple of 3, is equal to 50— 3

For none of A, B, C occurs we have ANBNC =AUBUC.

Any point on the XZ-plane will have the coordinate (x, 0, ), so its y-coordinate is 0.
1:]03 _ 10x9xB  10x9=x8 120

3! T o Bx3xl T %4
Here length,! = 37.4cm and 8 = 60° = F:]r radian = %
Hence, by r = %,we have
_ 37.4x3 _ 37.4x3x7 _
e 5% 35.7 cm
Lety =sin 5, then
—ginl X2 - &%
y=sin(Z - 7)
= sin ;cos ¢ —cos ;sin ¢
_ Lxé _(Lxl _ 31
Va2 Va2 2)T Tag
., sinx __ x
To prove: v tan 5 o o
Now. LH.S — gin ¢ _ 2cos S 8in 5 _ 2cos osin 5
= A 1+cosx 1+eos® %—51112 f cos? %—!-ﬂi.uz %-H‘:DEZ %—5‘1112 %
2cos Zsin £ sin =
2 2 2
= = =RH.S
2cos? 2 cos

Since: LH.S=R.H.S

Hence proved.

Here we have

We know that, |z — 3| > 0



= f(z) =0
. Range of f = [0, 00)

Section - I1
17. i (b)x =50
ii. (b) 96
-3 48
iii. (a) x< - OrXx> —

iv.

T
V. (C | | |
( :l 20 an 40

18. i (b)4/3
i (a)v97
iii. (c)4x+3y=4
iv. (d)x=4
v. (b)8x-3y=8
Part - B Section - III
19. We have,the set of integers=1...,4,-3,-2,-1,0,1, 2, 3,4, ...}

x=-4,x>=(4%=16>9
=-3,x2=(-3)%=9
x=-2,%x°=(-2%=4
x=-1,x*=(1*=1
x=0,x2=(0)2=0
x=1,22={1F =1
k=2 x0= (IR =4
x=3,x°=(3)%=9
x=4,x2=(4)%=16
The elements of this set are-3,-2,-1,0,1,2,3

Therefore, D ={-3,-2,-1,0,1, 2, 3}
20. According to the question,



f=1— %
replace X by %

f(%)Zl—i=1—x
vow. £ (£ (2)) =1~ A
— 1o b= () = 22

1-2 -2

Given that, A={1,3,5,7},B={2,4,6,8land R={(x,y):z € A,y € Bandx >y}.

i To write R is roster form
R={(x,y),:z € A,y € Bandx >y}
So, R is Roster Form,
R=1{(3,2),(5,2),(5.4,(72),(7,4),(7,6)}
il. Domain of R ={3, 5, 7}
Range of R = {2, 4, 6}

iii. Depict R by an arrow diagram as helow:

- '._H:___":-- —
J.I-' 1 \'\‘ _ﬂ_ﬂ._ fﬂ} I'-II
|| 3 4]-" " :?- A l|
A ....-"
S ] e
\ " A~ {,'
\ ? } S §
x-___'_ 4 W
i B

21. We have to prove: tan{a + 8) = %
It is given that
atanx+bsecx=c.... (i)
= c-atanx=bsecx
= (c-atanx)=hsecx

2

= 0o+ a® tan? x - 2ac tan x = b? {1+ tan? X)

— tan®x (a2-b?) - 2actan x + (c2-b?) = 0..... (ii)

It is given that a and P are the solutions of equation (i). Therefore, tan o and tan 3 are
roots of

equation (ii).



22

23.

; _ B2
s.tana+tanf8 = 2 andtanatanf = ol
EE_,bE ai_bz
2ae
__ tanattang {“2_52} 200
Hence, tan(e + §) = I-tanatanf ~— | 28  a?-¢?
a? 2

Letz =x +1y. Then

2z+1 _ 2(wtiy)+l  (2z+1)+i2y

iz+l  dzti) 4l (1-y)tiz

_ {(22+1)+i2y} & {{(1-y)—iz}
{(-y)+iz}  {(1-y)—iz}

~ (2z+1—y)+i(2y—2y°* 22" —z)

- 1+y2—2y+x?

Dgy— Dy —Dpd
Thus Im( 21 ) = ¥~
iz+1 1+y% —2y+a?

But Im ( 2”“) = -2 (Given)

tz+1
y—2y* -2t -z
1442 —2y+22

= 2y-2yZ-—2x?-x=-2-2y%+4y-2x°

ie,x+ 2y—2 =0, which is the equation of straight line.
Letz=r (cos@ + isinf). Then, |2| =r and arg (z) = 6.
Now,

|Re(2)| + | Im(2)| = |rcosd| + |rsiné)|

= |Re(z)| + | Im(2)| = »{|cos@| + |sinb|} [.-r = |2| > 0]
= {|Re(z) + |Im(2)|}? =r?{|cosb| + |sind|}?

= {|Re(2) + | Im(2)|}* =r?{1 + |2sinfcosf|}

= {|Re(z) + | Im(2)|}* =r2{1 + |sin 26|}

= {|Re(2) + |Im(2)|}* <7r?(1+1) [." |sin28| < 1]
= |Re(z)| +|Im(2)| < +v/2r

= |Re(2)| +|1m(2)| < v/2|7|

Hence proved.
OR

(1 +i)(1 + 2i)(1 + 3i) ... (1 + ni) = (x + iy)
= [(1+D)(1+2i)(1+3D)..(1+ni)|?=|x+iy|?[taking modulas and squaring both the

sides]

= |1414% x 1+ 2 x |14+ 35 x...x |1+ ni]* =Z+y)



24.

25.

26.

7

28.

= (VD)2 x (vB)? x (VIO x ... x (y/I+m2) = +y)

=2x5x10x...x (1+n?) =x2+y?
HEHEE2X5X10X...X(1+H2) =(x%+y?)

As per given guestion,

f(x) = x% g(x)=tan x; h(x) = log. X

D=1
g(f(\/-) =g(7)=tanI =1

(hogof) (\/7) = h(l) =log,1 =0

1 2(2z-3)
T—2 g8 332+‘2;1:]
m{m—l]—ﬂ{l’n—ﬁ]]
z(x—1){x-2)
2% _Bz+6 ]
r{z-1}{z-2)

(z-2)(@-3) r
2 2(z_1)(z— j_[ 2 # 0]

[ 1 2(22—3) ]
e—2 z({z—1)(z—2)

lima:—}E[

= lim::—ﬂ[

= lima:—>2[

where-x=y [ lim (ex_l ) = 1]

i

:1+lim(ﬂ): 1+1)=2 ',']jm(ey_l)zl
y—0 ¥ ( ) y—{) ¥
We know that ,Whole numbers=0,1, 2, 3, ...

[fwetakex=0thenx+3=0+3=3
Ifwetakex=1thenx+3=1+3=42>3

Therefore, 0 is the element of set E because it satisfies the given equation.

LIt is not a null set.
We have,
(7 +50).(7-51)=7 x 7+7 x(-5i) + 51 x 7+ 5i (- 5i)



= 49 - 35i + 35i - 25i°
=49 +25=74 [ i =-1]
=74+

=a+ib
where,a=74andb =0

OR
Given:
x2-px+q=0
Also, a and b are the roots of the given equation.
Sumof theroots=a+b=p.........(1)
Product of the roots =ab = .........(i0)
Now,
143= % = % [Using equation (i) and (ii)]
=144
Hence, the value of }; + lb is % )

Section - IV

. We need to find the derivative of f(x) = kx™

Derivative of a function f(x) from first principle is given by
_ flz+h)—f(z)
h

f(x) = lim

S {where h is a very small positive number}
_>

.. derivative of f(x) = kx" is given as
_ flz+h)—fl=)

f(x) = lim
h—0 h -
o k(ath) —ke
= fix)= %EEJT
. gqe (k) —a®
= Fix]= k}]fg}] s

Using binomial expansion we have:
X+ =20z + 7y x®Th + 0C, x™~2p2 + .+ TC A"

. ff(:{) s s kﬁm 2“.'.'” Clﬂ:ﬂ-— lh_'_ﬂ szﬂ_.z_i_‘ ] .+nGﬂhﬂ sgm
. h—0 h
. TCE T A O I AR CR
= ff X1l = khm 1 e ¥
( ) h—0 h




30.

31

. hi{®C Jcn—l_'_l'.l{:: xn—zh_‘_t ..+”Cnh”‘1
= £ (x) = klim SCOX O )
h—0
= Fx)= klﬂm}] I ST R o R
_:,

= f'(x) = k(°Cy ™1+ 2Cy X2 0 + ..... + °C, 0™)

= P(x) = kx "Cy, x" " 1=knx" !

Hence,

Derivative of f(x) = kx™is k nx"~ !

Given, total number of tickets = 10,000

So out of 10,000 tickets one can buy 1 ticket in 10000, — 10,000 ways
Given, number of prize bearing tickets = 10

So number of tickets not bearing priz = 10,000-10 = 9990

(a) Let A represent the event that one bought ticket is not getting prize.

. _ 9%%0 __ 999
. P(A) © 10000 T 1000

Hence, probability of not getting a prize if one ticket is bought =

999
1000

(b) Let B be the event that two bought tickets are not prize bearing tickets.
Now, out of 10,000 tickets one can buy 2 ticket in 10900 ways,

and out of 9990 tickets not bearing any prize, one can buy 2 tickets in el e ways.

.'_P(B) _ 990 0,

10000 7,

2990
Hence, probability of not getting a prize if two tickets are bought = ﬁ

2
(c) Let C be the event that ten bought tickets are not prize bearing tickets.
Now,out of 10,000 tickets one can buy 2 ticket in lﬂﬂﬂﬂcm ways

and out of 9990 tickets not bearing any prize, one can buy 10 tickets in **#C g ways.
ELCL
- P(C) = Co

100007,

aaan C‘lllJ

Hence, probability of not getting a prize if ten tickets are bought = Tow g,
140

Let a be the first term and r be the common ratio of given G.P.
Given:a+ar=-4

= a(l+r)=-4.....0)

And a5 = 4aq

= ar? = 4ar?

—=rl=4



32

= e P

Puttingr=2, = ! ineq. (i), wegeta(l +2)=-4

#a:__‘;

3
Therefore, required G.P. is _Tz'i‘, _TS, _Tm, —
Puttingr=-Zineq. (i), wegeta(l-2)=-4
=a=4

Therefore, required G.P. is 4, -8, 16, -32,.......

OR

5 a-+bez b+-er
Taking e b

= (a+bxX)(b-cx)=(b+cx)(a-bx)

= ab - acx + b?x - bex? = ab - b%x + acx - bex?

= 7b%x = 2acx

= b%=ac

= g — % saisndiy

Taking S12 = @

= (b +cx) (c- dx) = (¢ + dx) (b- cx)
= 2¢%x = 2bdx

= ¢ =hd

= =2 (i

b £
From eq. (i} and (ii), g =

c_d
b c

Let the equation of hyperbola be

5 z
=5 == Ll

. 3 ,
Given, e = 7 and foci = (+ae,0) = (+2,0)
,*_e=% and ae = 2

2 18

3 _
#‘3)’(5-2::’5. 9

+b2=a(e?-1)

L2 1679 -y _ 165 _ 20
S.b _?(I 1)— CkF
On putting the values of a2 and b? in Eq. (i), we get
= v

16/9 20,9 1



33.

34.

@’ 92_4

4 5 9
In the question, we have to find the possible number of 6 digit numbers formed by the

=

numbers 4, 5, 6, 7, 8, 9 when repetition of digits is not allowed.

We will use the concept of multiplication because there are six sub jobs dependent on
each other because a number appearing on any one place will not appear in any other
place.

The number of ways in which we can form six digit numbers with the help of given
numbersis 6 X 5 X4 X3 X 2 x 1=61=720

The numbers occurring on first place from the left have 6 choices and when one number
is placed then number occurring on the second place from the left will have 5 choices and
so on one fewer choice will be available to every next place till one occurs

Let H denotes the number of people who speaks Hindi and E denotes the number of
people who speaks English.

Let x be the number of people who speak English only. The Venn diagram is shown.

H E g

.

Given, Total no. of people, n(H U E) = 400

and no. of people who speak both Hindi and English, n(H M E) = 50
Now,

n(H U E) = n(H) + n(E) - n(H M E)

Here, no. of people who speak Hindi, n(H) = 270 + 50 = 320 and no. of people who speak
English, n(E) = x + 50

Thus,

400 = (270 + 50) + (x + 50) - 50

= X =400-270-50

C.X=80

Hence, number of people who speaks English only is 80.

OR

Let M bhe the set of students who had taken mathematics, P be the set of students who had



taken physics and C be the set of students who had taken chemistry.
Here n(U) = 25, n(M) = 15, n(P) = 12, n(C) = 11, n(M N C) = 5,
n(MNP)=9,n(PNC)=4,n(MNPNC) =3,

From the Venn diagram, we have

nM)=a+b+d+e=15

nPrl=bh+c+e+f=12

n(C)=d+e+f+g=11

n(MNC)=d+e=5,

n(MNP)=b+e=09,

n(PNC)=e+ f=4

n(MNPNC)=e=3

Nowe=23

d+e=0=d4+3=5=2>d=5-3=d=2
b+e=9=b+3=9=b=9-3=Db=6
e+f=4=3+f=4=T1=4-3=1=1
ath+d+e=15=a+6+2+3=15=a=15-14=4
b+c+e+f=12=6+c+3+1=12=c=12-10=2
d+e+f+g=11—=2+3+1+g=11=g=11-6=5
c.a+b+c+d+e+f+g=4+g+2+2+3+1+5=23

. AxB={1,2,3} x {2,3,4}

={(1, 2),(1,3), (1,4), (2, 2), (2, 3), (2, 4), (3, 2), (3, 3), (3, 4)}
C x D={1,3,4} x {2,4,5}

={(1, 2), (1,4), (1,5), (3, 2}, (3, 1), (3, 5), (4, 2), (4, 4), (4, 5)}
S {Ax B)N(C x D)=1{(1.2),(1,4).(3,2). (3,4} ..... (i)
Also, (ANC) ={1,2,3}n{1,3,4} = {1,3}

and (BN D) = {2,3,4} N {2,4,5} = {2,4}
Therefore, (AN C) x (BN D) = {1,3} x {2,4}
={(1,2), (1,4), (3, 2), (3, D)} ...... (ii)



36.

From Eqgs. (i) and (ii),

(Ax B)N(C xD)=(ANC) x (BN D)

B e d _
LE[E_E_E_k
¢ B op
--u_
= b=ak
Aﬂd%:k

= ¢ = bk = (ak)k = ak?
d _

Also - =k

= d = ck = (akd)k = ak?

Section-V

--*raag andb} aretherootsx2-3x+p=0

sa+b= _{1_3:' 2
=a+ak=3
=all+k}=3.......0)
Andgb="1

1
= alak)=p
= 'a%k=praai)

Also ¢, d are roots of x* - 12x + q=0

—(~12)

: =12

c+d=

= ak?+ak3=12

= ak®(1+K) =12 .......... (i)
Anded = {

= ak’(ak?) = q

= a’kd = q..........(iV)

Dividing eq. (iif) by eq. (), —

= k%=1
= k=412
g+p _ a¥ ek _ ok(K41)

Now — =
TP o’ —a% a?k(k*-1)

_ (L 1641 17
o {:1:2}'1—1 ~ 16-1 15

Therefore, (q + p)(q-p) =17:15

al? (1+k) 12
3



37.

at+b _ m
R
Jab

ath _ m
2+/ab n
byCand D

a+b+2+/ab  min
a+b—2+/ab m—n
{(a+v B _ m+n

OR

{ﬁ_mi T~ om—nn

vatvbt  /min

‘I,-"'E_\"'I’E = \;’rﬁ

byCand D

f _ ymtntmon

VB Jmin-m-n

Sq both side

a _ mAn+m—n+2y/m —n?

b m+n+m—ﬂ—2m

a _ mtymi-n?

B m— /12
4 f 42 fd fd*
) 1 4 -2 !
A 6 1 6 ¥
0 7 0 0 °
1 4 . 4 !
2 2 4 i .

— S =20 S fd=0 S fd? =22

— > fd
As we know, T = ﬂ‘|‘h—zf

=ll=e+hx 5 =a=11

. o L i) E-fd? == E ?
Also, variance, “ = h ( E_f) ]

> f
ﬁgzhz[%]:‘*h=3




Mid value is givenby,d = = = = = a +dh

.. Different values of X for different values of d are:
11-2x3,11-1%x3,11-0x3,11+1x3,11+2x3
ie,5,8,/11,14,17.

.. The original frequency table is as follows:

Class 3.5-6.5 6.5-9.5 9.5-12.5 12.5-15.5

15.5-18.5

Frequency 1 6 7 4

2

OR

Heren=20,z =10 ando = 2

o — %Emiénxﬁ = X

= Yx; = 20 x 10 = 200

.. Incorrect Xa; = 200

Now 1 52? — (z)? = o?

= o5 Zz? — (10)? = 4 = Ta? = 2080
(i) If wrong item is omitted.

When wrong item 8 is omitted from the data then we have 19 observations.

.. Correct ¥x; = Incorrect Bx; — 8

Correct Xx; = 200 — 8 = 192

.-, Correct mean = %}2 =101

Also correct Bz? = Incorrect a? — (8)2
= Correct Lz = 2080 — 64 = 2016

7. Correct variance = %g(cm"rf:ct Em?) - {correct m:—:tan}2
— i _ {192

= 4 x 2016 (32)

__ 2016 . 36864 3830436884 1440

— 19 361 361 361

Correct S.D. = 1!% = +/3.99 = 1.997

(ii) If it is replaced by 12

When wrong item 8 is replaced by 12
. Correct ¥x; = Incorrect Xx; - 8 + 12
=200-8+12=204

.-, Correct mean = 2




Also correct E:r:f = Incorrect E:r:? -(8)% + (12)2
=2080-64 + 144 = 2160

1

.o, Correct variance = 30

2160 204 \°

— 20 0\ 20

_ 2160 41616 _ 43200-41616 _ 1584
= 0 W0 400 400

_ [1584 _ B
Correct S.D. = = 3.96 = 1.989

(correct Ta?) - (correct mean)?

. We have,

X2y <3 .. ()

Ix+4y > 12 .. (ii)

x> 0... (i)

y=1.(iv)

Take inequality (i) x + 2y < 3
Corresponding linear equation is

X+2y=3

X

y

e | o

Thus, the line x + 2y = 3 passes through points (D, %) and (3, 2)
Now, on putting x = 0 and y = 0 in inequality (i),we get 0 < 3, which is true.

.". Shaded region for inequality x + 2y < 3 contains origin.
Take inequality (ii) 3x + 4y > 12

Corresponding linear equation is

Ix+4y=12

X 0 4

y 3 0

Thus, the line 3x + 4y = 12 passes through points (0, 3) and (4, 0).
Now, on putting x = 0 and y = 0 in inequality (ii), we get
0 = 12, which is false.

.*. Shaded region for inequality 3x + 4y > 12 does not contain origin.



Take inequality (iii)

X 2 O represent the region in first quadrant.

Take inequality (iv)

y>1

Corresponding linear equation is y = 1, which is a line parallel to X-axis at distance of 1

unit from

X-axis and this shaded region does not contain origin.

Y

We observe that, there is no common region represented by these inequalities. We thus

conclude that, there is no solution for given system of inequalities.

OR
We have,
lz—1| lz—1| |z—1|—(z+2)
42 <l= z+2 _liﬂjT <0

Now the following cases arise.

CASEIWhenx-1>0i.e x=>1:In this case, we have |x-1| =(x-1)
o |e=1]—{=+2)

A = <0
(z—1)—(z+2)
4 r+2 <0
— P < 0
== xXx+2>0

But, x > 1. Therefore, x >-2 and x > 1. implies that x > 1.
For case [ the solution set of the given inequation is [1, c0).



CASE I1 When x-1 <0 i.e. x <1: In this case, we have |x-1| =-(x-1).
—1|—{z+2
|z—1|—{= }{0

<0

ﬁrmE(—m—Z)u(%],

But, X < 1. Therefore, X €(—00, -2) L_JI[_TI, —oo)and x < 1 implies that x €(—o0, -2) U

(=2:1)-

For case Il the solution set of the given inequation is (—o, -2) U[_Tl ,1) Combining Case I

)

and Case II, we obtain that the solution set of the given inequation is
(—00,-2)U (5, 00)



