CBSE Class 11 Mathematics
Sample Papers 10 (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

ii.

ili.

24 marks and Part B carries 56 marks

Part-A has Objective Type Questions and Part -B has Descriptive Type Questions
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
IfA=1{1,2,3,45},B=1{4,56,7,8,,C=(7,8,9,10,11} and D = {10, 11, 12, 13, 14}. Find: A
B UD.

OR



IsA={x:|x| =7, x&N}asingleton set?

Name the octants in which the following points lie
(1,2,3),4.-2,3),4,-2,-5), (4, 2,-5), (-4, 2,5), (-4, 2, 5), (-3, -1, 6), (2, -4, -7 )
Find the value of cot (585°)

OR
Prove that: cos <~ + ¢os -~ = sin 2X — gin -~
: 12 12 12 12°

Find the product of complex numbers (2 + 9i), (11 + 3i).
Write the value of (°Cy + °Cy + °Cq + °Cy + °Cg).
OR
How many five - digit numbers can be formed with the digits 5, 4, 3, 5, 3?
Find the GM between the numbers -6.3 and -2.8.

2l
Find the domain of the real function: f(x) = = —=+1
ol —hxt+4

OR

HTR={(x, ¥y X, V€& Z x>+ },2 < 4} is a relation defined on the set Z of integers, then write
domain of R.

Find the equation of a circle with centre (h, k) and touching the y-axis.

g, A fair coin with 1 marked on one face and 6 on the other and a fair die are bhoth tossed.

10.

11.

Find the probability that the sum of numbers that turn up is 12.
OR

If A and B are two mutually exclusive events such that P(A) = (1/2) and P(B) = (1/3), find
P(A or B).

A pair of dice is rolled. If the outcome is a doublet, a coin is tossed. Determine the total
number of elementary events associated to this experiment.

The centroid of a triangle ABC is at the point (1, 1, 1). If the coordinates of A and B are (3, -
5, 7) and (-1, 7, — 6), respectively, find the coordinates of the point C.



. Find the number of arrangements of the letters of the word ALGEBRA without altering

the relative positions of the vowels and the consonants.

3
. Prove that sin 40° cos 20° + cos 40° sin 20° = g
. Prove the identities: cot? x+ cot? x = cosec? x - cosec? x.

. Express of the angle in radian: -270°
z—1
m_

. Find the domain of of the following real valued functions f (x) =
Section - I1

L.}

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

In drilling world’s deepest hole, the Kola Superdeep Borehole, the deepest manmade hole
on Earth and deepest artificial point on Earth, as a result of a scientific drilling project, it
was found that the temperature T in degree Celsius, X km below the surface of Earth, was
given by:

T=:30+25(x=3), 3<x <15.

If the required temperature lies between 200° C and 300° C, then
Journey to the Earth’'s mantie

The {helw

i the depth, x will lie between
a. 9km and 13 km
b. 9.8 km and 13.8 km
c. 9.5 kmand 13.5 km
d. 10 km and 14 km
ii. Solve for x. -9x+2> 18 OR 13x+15 <-4

—19
a x{E
b. X<+



=16 =10
¢ 793 X33

d. There are no solution.
iii. Find the inequality represented by the graph

a y= %x+2
b. y> %}HZ
B A %x+2
d y< %x+2
iv. If |x| <5 then the value of x lies in the interval
a. (-, -5)
b. (e, 5)
c. (-5, =)
d. (-5, 5)
v. Graph the following inequality on the number line: x > -32

2, T '”'l' '”"”l.”!
-40 -30 -20

b. H iil“"l Iiillll !
-40 -30 .20

C. t i!li!ll' = - IIli
-40 -30 -20

||:1.ii = I:illlllllili!I
-40 -30 -20

18. Read the Case study given below and attempt any 4 sub parts:
villages of Shanu and Arun's are 50km apart and are situated on Delhi Agra highway as
shown in the following picture. Another highway YY' crosses Agra Delhi highway at
0(0,0). A small local road PQ crosses both the highways at pints A and B such that OA=10
km and OB =12 km. Also, the villages of Barun and Jeetu are on the smaller high way YY".
Barun's village B is 12km from O and that of [eetu is 15 km from O.



o Y

\ B Barun's village

42 km

Delhi Agra
highway

20 kmy 20 kmi @
X 10 km X Arun's
village

Shanu's Village o] [l}.ﬂ} A

15 km

¥Y' dJeetu's Village

Now answer the following questions:
L. What are the coordinates of A?

a. (10,0)
b. (10,12)
c. (0,10)
d. (0,15)

ii. What is the equation of line AB?
a. 5x+6y=60
b. 6x+5y =60
c. X=10
d y=12

iii. What is the distance of AB from O(0, 0)?
a. 60 km
b. 60/v61 km
c. V61 km
d. 60 km

iv. What is the slope of line AB?
a. 6/5
b. 5/6
c. -6/5
d. 10/12

v. What is the length of line AB?

a. v61 km



19.

20.

21.
22,

23.

24.
25.

26.
il

28.

b. 12 km

c. 10 km

d. 2v 61 km

Part - B Section - 111
Write the set in roster form: C = {x : x is a two-digit number such that the sum of its digits
is 9}.
letR={(x,y):x+3y=12, x € Nand y € N}.
i Write R in roster form.

ii. Find dom (R) and range (R).
OR

If f(x) = cos [?rz] T + cos [—frz]:s where (x) denotes the greatest integer less than or

equal to X then write the value of f(x).

. 3gin T sec F -4sin 3T cot ¥ =
Prove that: 3 sin 8 sec 3 4 sin 5 cnt4 1.

Solve the quadratic equation by using the general expressions for the roots of a quadratic
equation: 2x% +3ix +2=0

Solve the quadratic equation: ix?-4x-4i=0.

OR

% ‘ = 2 represents a circle. Find its centre and radius.

Show that

Find the domain and the range of the real function: f(x) = /o — 3

2
= : n
S .,EEE}O 1+2+3+...+n"
Find the derivative from the first principle: ﬁ .
LetAandBaresets. fANX =BNX =¢and AU X = BU X for some set X. Show
that A = B.

[Hints A=AN(AUX),B=B (Bl X)and use Distributive law |

3—/—16Y | 2
Express (1_—@) in the form (a + ib).

OR

Solve: 13x2 + 7x+ 1=0.



29.
30.

31.

32.

33.

34.

35.

36.

Section - IV

Discuss the existence of the limits: lim . :
3

0 |z

From a well-shuffled deck of 52 cards, 4 cards are drawn at random. What is the
probability that all the drawn cards are of the same colour?

The side of a given square is 10 cm. The midpoints of its sides are joined to form a new
square. Again, the midpoints of the sides of this new square are joined to form another
square. This process is continued indefinitely. Find the sum of the perimeters of the

squares.
OR

Find the sum of the terms of an infinite decreasing G.P. in which all the terms are

positive, the first term is 4, and the difference between the third and fifth term is equal to
32

ﬁ .

A man running a racecourse notes that the sum of the distances from the two flag posts
from him is always 10 m and the distance between the flag posts is 8 m. Find the equation
of the path traced by the man.

Find the sum of all the numbers that can be formed with the digits 2, 3, 4, 5taken all at a
time.

For any two sets A and B, provethat AUB=ANB< A=1B
OR

There are 210 members in a club. 100 of them drink tea and 65 drink tea but not coffee,

each member drinks tea or coffee. Find how many drink coffee, How many drink coffee,

but not tea.
) ; jz+4|
Find the range of the function f(z) = —=.
Section - V
If A is the arithmetic mean and G4, G, be two geometric means between any two number,
G | G

then prove that 24 = - + 2.

P e tea

OR

The ratio of the A.M. and G.M. of two positive numbers a and b is #7: 7. Show that



u:bz(m-l— mz—ng) ; (m—\/m)

37. Calculate mean, variance and standard deviation of the following frequency distribution:

38.

Class: 0-10 10-20 20-30 30-40 40-50 50-60

Frequency: 11 29 18 4 5 3

OR

While calculating the mean and variance of 10 readings, a student wrongly used the
reading 52 for the correct reading 25. He obtained the mean and variance as 45 and 16
respectively. Find the correct mean and the variance.

A small manufacturing firm produces two types of gadgets A and B, which are first
processed in the foundry and then sent to another machine for finishing. The number of
man-hours of labour required in each shop for the production of each unit of A and B and
the number of man-hours for the firm available per week are as follows:

Foundry Machine shop
Man-hours for 1 unit of gadget A 10 5
Man-hours for 1 unit of gadget B 6 4
Firm's capacity per week in man-hours 1000 600

Formulate it in the form of linear inequations. Draw the graph showing the solution of all

these inequations.
OR

A man wants to cut three lengths from a single piece of board of length 91cm. The second
length is to be 3cm longer than the shortest and the third length is to be twice as long as
the shortest. What are the possible lengths of the shortest board if the third piece is to be
at least 5cm longer than the second?

[Hint: If x is the length of the shortest board, then x, (x + 3) and 2x are the lengths of the
second and third piece, respectively. Thus, x + (x + 3) + 2x < 91 and 2x > (x + 3) + 5].




CBSE Class 11 Mathematics
Sample Papers 10 (2020-21)

Solution

Part - A Section -1
1. Here,it is given that
A=1{1,2,3,45},B=14,5,6,7,8),C={7,89,10,11} and D = {10, 11, 12, 13, 14}
AUBUD=1{1,2,3,4,5,6,7,8,9,10,11, 12,13, 14}.

OR

Wehave, A={x: |xX| =7,XEN} = {7}
[ |z|=7=x =47, but x € N|
S0, A is a singleton set.

2. Point (1, 2, 3) lies in Ist Octant.
Point (4, - 2, 3} lies in [Vth Octant. Point (4, -2, -5) lies in VIIIth Octant.
Point (4, 2, -5) lies in Vth Octant. Point (-4, 2, -5) lies in VIth octant.
Point (-4, 2, 5) lies in IInd Octant. Point (-3, -1, 6) lies in VIIIth octant.
Point (2, -4, -7) lies in VIIIth Octant.

3. Let y = cot (5857), then
y = cot (585°) = cot(90° x 6 +45%)

=cot45° =1
OR
To prove cos =~ + cos -~ = sin °F — sin =~
P o 12 12—z 12
o _Im qpo _ T mpo _ 5T qpo _ W

Now take LHS

c0s105° + cos15°

= cos (90° + 15%) + cos(90" - 75%)

= -gin 15% + sin 759 [As cos{90° + A) = -sin A and cos(90° - B) = sin B]

=sin 75° - sin 15°
= RHS



Hence proved.

L (2+9D.(11+3D)=2 x 11 +2 x 3i+11 X 9i + 9 x 3i°
=22+61+99i-27 [ i%=-1]

=-5+105i

. =2 +7Cy +2Cq + 2Cy + °C5

=5Cy+5C; +1....[As °C5 = 1]

= 15+15+1=31

OR

To find: Number of 5 - digit numbers that can be formed
2 numbers are of 1 kind, and 2 are of another kind
. = BY =
Total number of permutations gk 30
30 number can be formed

. Given: -6.3 and -2.8

Geometric mean between a and b = v/ab
Geometric mean of two numbers = v/ab
= /—6.3x —2.8 =142

Therefore, the required geometric mean between -6.3 and -2.8 is -4.2.

. The given function is,

_ T—z+l
X} = = peid
Clearly, f(x) is defined for all real values of x except those at which

x>-5x+4=0.
But,x2-5x+4=0
= xX-1)x-4)=0
= X=lorx=4.

;. dom (f) = R-{1, 4}.

OR

We have given that, relation R is defined on Z of integers

AndR={(xy): X, y € Z, x2+y25 4}
= {[_21 ﬂ]!(_lu [}]!u}! ﬂ]!(]-:r ﬂjlizl D]![ﬂ! _2}!({]! _1}!({]1 1}!({:'! 2}!(1! 1}!(_1l _1}![1| _1.11[_]” 1}}



Now we know,Domain is the set which consist all first elements of ordered pairs in
relation R.

So,Domain(R) = {-2,-1, 0, 1, 2}

. Given: a circle with centre (h, k) and touching the y-axis.

If a circle is touching only y-axis then,

radius of the circle = | X coordinate of centre | = h.
So, the required equation is (X - ny% + l[j.r—k]2 = h?
= x?+y?-2hx-2ky + k=0

Y 4

. The coin with 1 marked on one face and 6 on the other face.

The coin and die are tossed together.

S.5=1{(1,1), (1, 2), (1, 3), (1, 4), (A, 5), (1, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}
=- smpale space n(s) = 12

Let B be the event having a sum of the numbers is 12

therefore, B = {(b, 6)}

=n(B)=1

Thus, P(B) = %

OR

Given : A and B are mutually exclusive events

P(A) = 3,P(B)=

To find : P(A or B)

Formula used : P(A or B) = P(A) + P(B) - P(A and B)
For mutually exclusive events A and B, P(A and B) =0
Substituting in the above formula we get,

P(AorB)= 2 + 1 -0

P(AorB)= 7.



10.

11.

12

13.

14.

15.

16.

A pair of dice is rolled, then, No. of elementary events are 6% =36

Now, If outcomes are doublet means (1, 1)(2, 2)(3, 3)(4, 4)(5, 5)(6, 6), then a coin is tossed.
If the coin is tossed then no. of sample spaces is 2

So, The total no. of elementary events including doublet=6 X 2 =12

Thus, The Total number of elementary events is 30 + 12 = 42 events.

Let the coordinates of C be (X, y, z) and the coordinates of the centroid G be (1, 1, 1). Then
z43-1

=1,=x=1
y—§+T

2 =1,=y=1

z+;—ﬂ=11;._'2:2

Hence, coordinates of C are (1, 1, 2).

To find: number of arrangements without changing the relative position
The following table shows where the vowels and consonants can be placed
Consonants can be placed in the blank places

vowel, , . ,vowel, vowel

There are 3 spaces for vowels

There are 3 vowels out of which 2 are alike

1
a1
There are 4 consonants, and they can be placed in 4! = 24 ways

Vowels can be placed in - =3 ways

Total number of arrangements = 24 x 3 = 72 ways
72 arrangements can be made

sin 40° cos 207 + cos 40° sin 20° = sin (40° + 20°)
V'3

=sin 60° = -5 -

LHS = cot? x + cot? x = Iir:*::ut:Z x}z +cot? x

= (cosecz X- 1]E + (cusecz -1+ cot? x = cosec? x]

2 2 4y - cosec? x = RHS
by

180

= cosec? x - 2 cosec® x + 1 + cosec® X - 1 = cosec

We know that, Angle in radians = Angle in degrees x
Therefore, Angle in radians = —270 X — Ci

re_s 180 — 2
t_
We have f{ﬂ:) = m

r—1

We observe that f (x) is a rational function of X as 5w is a rational expression.
Clearly, f(x) assumes real values for all x except for the values of X for whichx-3=01ie.x
=3

Hence,Domain (f)=R- {3}.



17.

18.

19.

20.

Section - I1
i (b) 9.8 kmand 13.8 km

iil. (b)y> 5x+2
iv. (d) (-5, 5)

L (a)(10,0)
ii. (b)6x+5y==60
iii. (b) 60// 61 km
iv. (c)-6/5
v. (d) 2461 km
Part - B Section - III
We have,

9 =0+ 9, Numbers can be 09, 90

9 =1 + 8§, Numbers can be 18, 81

9 =2 +7, Numbers can be 27, 72

9 = 3 + 6, Numbers can be 36, 63

g =4 + 5, Numbers can be 45, 54

9 =5 + 4, Numbers can be 54, 45

The elements of this set are 18, 27, 36, 45, 54, 63, 72, 81 and 90 and
Therefore, C = {18, 27, 36, 45, 54, 63, 72, 81, 90}

Here we have, A={(X,y):Xx+3y=12,x € Nand y € N}
L Roster form of R,
R =143, 3}, 16, 2}, 19, 11}
ii. Domain or R = {3, 6, 9}
Range of R =11, 2, 3}

OR

Given, in the question,
If w2 =9.8596



So, we have[n2] = 9 and [—#2] = —10
fix)=cos 18x+ cos (-10)x

=cos 18x + cos 10x

- 18x+10z 18z—10z
—21::03(—2 )cos(—z )

=f(r) = 2cos14mcosdr
f(m) = 2cos14mwcosdm
=2x1x1

Therefore, f(7) = 2

. LHS = 3sin ¢ X sec 3 —4sin '5; x cot
=B i X 2-4sin (‘JT—%) x cot +
=3-4sin g X 1[.sin (7 — 8) =sin 4]
=3—-4X %=3—2=1=RHS
.. LHS = RHS

Hence proved.
. Given: 2xZ + 3ix +2=0...(Q)

On comparing Eq. (i) with ax’ +bx +c =0, we get
a=2,b=3iandc=2

=b4/ b’ -dac - »._'f b —4dac
~ " 2a

Ty = 2— and
ot e (3i}‘*—4x2x2
clf s
—3‘1+1f—9 lﬁ

= i = —1]
_ _31"'?_25 —3;—!—5’& O

4
—Bi—4/(30)F —4x2x2
2x2

and 8 =

_ —3i—/—0-186

S

n —3i—+/—25  _3i-5i _9;
4 4 o

. given equation
ix%-4x-4i=0
= i(x? + 4ix - 4) = 0
= (x% +4ix-4)=0

= (x+20)%=0



= x+2i=0
= x=-2i

So, the roots of the given quadratic equation are -2i and -21i.

OR
2

We have [“—| =2
putting = x + 11;, we get

m+iy—2| _

x+iy—3

|z+iy—2 _

lz+iy—3

= |x-2+iy| =2|x-3+iy| = /(2 — 2)2 + y? = 2,/(z — 3)2 + 32
Squaring both the sides, we get
= x%-4Ax +4+ 2=4{x2—ﬁx+9+yz};'“-3x2+3y2—2{}x+32=D

2
220 m) byte 82 @

:"X""}F—— "‘E—ﬂi‘( _? £l =0

2
10 _
:‘-(m—T) +[}'—B]2—§

Hence, the centre of the circle is (% ; ﬂ) and radius is %

. Here we are given that, f(x) = \/ﬁ
Clearly, f(x) is defined for all real values of X for whichx-32 > 0,ie,x > 3
~.dom () =[3, cC)
Also,x>3=f(x)=v/Z2 -3 >0
*. range (f) = [0, 00)
Hence, dom (f) = [3, o¢) and range (f) = [0, co)
n?
Ji [

i o0
It is of the form =

" 2
= lim i
n—ros Tt _l:'nd- 1
2

— lim [2_?1}

n—oo | Pl

Dividing the numerator and the denominator by n:
2




?
A ]jm T .- B 2
Fl— 00 1+24-34. . 40

26. Let f(z) = \!iT-E

We need to find the derivative of f{x) i.e. f(x)
We know that by using first principle,

F(z) = limpp w i)
flz) = —

+2

1
x+h)=
f( T } 2+h42
Put values in (i), we get
| R
. lx+h+2 frt+a
f(x) =limp_g = i i ~
yatd— athtld

{VEFRTEI T+
h

= limh—}ﬂ
Now rationalizing the numerator by multiplying and divide by the conjugate of

VEFI—ETRET2

VE+2~ /2 +ht2 YT+ Eth+2

hy/z+h+2(2+3 i Vet2t/z+hi2
(vE+D’—(y/z+h+d’

h{+/z+h+3(vz+ (VT T2+ /z+h+2
z+2—-r—11-2

R/ +h+D(VZF(VE+2+ /e +h+2)
_ -1

o {\,r’:t:+l]+%}{\,f:c+2](\,f:c+2+\im+ﬂ+2:l

T (Vareverd) | 2varer

Hence f'(z) = z{ve;’Tq}ﬂ

27. Here A U X = B U Xfor some X
= AN(AUX)=AN(BUX)
= A=(ANB)U(ANX) [ AN(AUX) = A]
= A=(ANB)U¢[ ANX = ¢
= A=ANB...>0)
= ACB
Also AUX =BuUuX
= BnNn{AuX)=BnN(BUX)
= (BNA)U(BNX)=B[,BN(BUX)=B5H
= (BNA)U¢=B[-BNX=4¢|
= BnNnA=B

= limpp

= limp g

= limpp




28.

29.

= BN A... (i)

From (i) and (ii), we have

A=B
— /=16
We have, Y
3-v—16  3-4; e
1-v0 — 1-3il v—1=i]
3—y—-16 3—4; 1432
e =% X 133; [multiply and divide by 1 + 3i]
3—+/—16 _ 3+0i—4i—124?
1=v=1 (1) -(30)°
3—v—16 _ 15454 —E-Iuﬁ —Ea{-lz’
1-+/—9 149 — 10 ' 10 — 2 ' 2
3—v-16 3
Hence,l_—@ =3 + 7

OR

Given: 13x2+ 7x+1=0

Comparing 13x2 + 7% + 1 = 0 with the general form of the quadratic equation ax?+bx+c=

0,
wegeta=13,b=7andc=1

—b+4 /B —dac —b—q,.sz—f-lﬂc
B
S %

Substituting these valuesing = ———— and
—'i"+q,.f_ 4x13x=1 dﬂ— —7—/40—4x13x1

—7+1}3_ 52 T—y/40—52

== f_ d G = ‘/_Z
7+ 3 —T—/—3
= Q= and ,B
gy = 7+1V"'_ dfj' - ':V"(_
= T v”3 - 7T V3.
=>-a——2—ﬁ+ﬁiandﬁ——2—ﬁ—g—ﬁt vﬁ
Hence, the roots of the equation are _216 €= 2—61'
Section - IV

The graph of f(x) = — is shown in Fig.

We observe that as x appmaches to 0 from the LHS i.e. x is negative and very close to

zero, then | x| is close to zero and is positive.
Consequently, é is large and positive.
1

Clim = — —o0
z—0- Il



30.

¥

4

Similarly, when x approaches to 0 from RHS i,e, X is positive and close to 0, then |x| is

close to zero and is positive.
1
||

Consequently,

s lim L = oo
20" 7]

Now, lim X # lim L

20 |2l eot 12
Therefore, lim 58 does not exist.
z—0 |2

We have to find the probability that all the drawn cards are of the same colour
Out of 52 cards, four cards can be randomly chosen in 52[24 ways.
7 N(S) = 32¢y

Let A = event where the four cards drawn are red

and B = event where the four cards drawn are black

Then, n(A) = >6C4 and n(B) = 26c,

B 4 2B A
= P(A) = e, and PB = C,
A and B are mutually exclusive events.
ie.P(ANB) =0

By addition theorem, we have:

P(AUB) =P(A)+P(B)-P(AN B)

_ 26 250,

 3mc, + w520,
46 g 46

a5 17 P,

17x49  B3B
92

Hence, the probability that all the drawn cards are of the same colour is 35

T 17x49
=2 x




31

HE, | F
s P
L7
Al sy B
£

Suppose ABCD be the given square with each side equal to 10 cm. Suppose E, F, G, H be
the midpoints of the sides AB, BC, CD and DA respectively. Suppose P, ), R, S be the
midpoints of the sides EF, FG, GH and HE respectively.

J.BE=BF=5cm

= EF= /BE? + BF? = /25 + 25 cm = /50 cm=54/2 cm

. _rp 1lpp_ 32 _ 5
__FQ—FP—EEF—Tcm—Ecm

=>PQ=\/FP2—|—FQ2=1I%—|—§ em =4/25 cm =5 cm.

Therefore, the sides of the squares are 10 cm, Sﬁ cm, 5 cm, ...

Sum of perimeters of the squares formed

(40 +204/2 +20 +....) cm

SO R Ay X Cyd+1) em = (80 + 404/2) cm

(1_ L) (vV2-1) 7 (vVZ+1)

Ve
OR

Let r be the common ratio of the given G.P.
Jea=4

Sum of the geometric infinite series;

S =44+4r+4r2 +.. .0

Now, S, = ﬁ o ()

The difference between the third and fifth term is %

32

a3 — a5 = g
32

= 4p2 — 491 = =

2 4y _ 42
=4 (r —'r}—ﬁ
= 81rt-81r2 + 8=10.... (ii)

Now, suppose rt=

y
Let us put this in (ii)

- 81rt-81rf+8=0



32,

= 81y%-81y+8=0

= 81y2-72y-9y+8=0
= 9y(9y-1)-8(9y-1)=0
= (9y - 8) (9y - 1)

1 8
Y= 99
2
Substituting y = r?, we obtain r = ;— and Tﬁ
; 22 .
Putting r = ;— and T‘r in (i);
- 4 v Ehe O
Soo = T 6
s 4 12
Similarly, = —
V.50 = 7ol = Tags
3
. s 12
- om S{H} - 61 3—2\.‘1&

Let A and B be the positions of the two flag posts and P(x, y) be the position of the man.
Accordingly, PA + PB =10

We know that if a point moves in-plane in such a way that the sum of its distance from
two fixed points is constant, then the path is an ellipse and this constant value is equal to
the length of the major axis of the ellipse.

Therefore, the path described by the man is an ellipse where the length of the major axis
is 10m, while points A and B are the foci.

Taking the origin of the coordinate plane as the center of the ellipse, while taking the

major axis along the x-axis,

Y.

z
The equation of the ellipse will be of the form % -} E_? = 1, where a is the semi-major
axis.

Accordingly, 2a=10=-a=5
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34.

Distance between the foci=2ae=2c =8
= =4
On using the relation, ¢ = 1/a2 — b2, we get,

4=4/25 — b2

= 16 = 25 — b?
= h?=25-16=9
= h=3
Z .'1.'2 yz
Putvalueofaandbin — + — = 1
a bt
2
i€

2 a 2
¥ Aoy B
The total number of numbers formed with the digits 2, 3, 4, 5 taken all at a time = Number
of the arrangement of 4 digits, taken all at a time = "1P4 =41 =24,

To find the sum of these 24 numbers, we will find the sum of digits at unit's, ten's,
hundred's and thousand's places in all these numbers.

Consider the digits in the unit's places in all these numbers. Each of the digits 2, 3,4, 5
occurs in 3! (= 6) times in the unit's place.

So, total for the digits in the unit's place in all the numbers=(2+3 +4+5) X 31 =84
Since each of the digits 2, 3, 4, 5 occurs 3! times in any one of the remaining places.
So, the sum of the digits in the ten's, hundred’s and thousand's places in all the numbers =
(2+3+4+5) X 31 =84,

Hence, the sum of all the numbers = 84 (10° + 101 + 102 +103) = 93324
LetAUB=ANB

Then, we have to prove that A=B

letzxe A=z ANB

=zeANB(rAUuB=ANB)

=zrec Aandx € B

=z € B

LAED...Q

letzeB=>zxcA=>zc AUB

=z ANB(rAUB=ANDB)

=re Aandzx € B

=xrcA

SLBCA (D



From (i) and (ii), we get

A=B

Thus AUB=ANB= A= B.../(iii
Now let A=B

Thus, we have to provethat AUB=ANB
CAUB=Aand ANB=A

= AUB=ANBKB

ThusA=B= AUB=ANB...(iv)

From (iii) and (iv), we getA U B =ANB < A = B.

OR

n(T) =100
n(T-C)=65
n(T'UC) =210
n(T-0=nM-n(T'NC)
65=100-n (T'NC)
n(I'NC)=235
n(TUC)=nM+n@-n(TNC)
210 =100+ n(C)- 35
n (C) = 145.
Now,
n(C—-T)=n(C)—n(CNT)
n(C-T) = 145-35
n(C-T) =110

|e—+4|

. Given, f(z) = —
Clearly, for f to be defined, the denominator x + 4 # 0 i.e, x # —4.

", the domain of fis the set of all real numbers excluding 4.
Domain
—0 Cr + 0O
-4
Now, consider the two cases
Whenx +4 > 0ie.z > —4
Then, |z + 4| = = + 4,

== flg)= % = E = 1forallz > —4




Whenz +4 <0ie.,xz < —4

Then, |z + 4] = —(z + 4)

et —(z+4)
flz) = T —1forallz < —4
fe) = {

1, ife > —4
.. Therange of fis {—1,1}.

-1, ife< -4

Section -V

. let the two numbers be x and y

——

nA=22
If G; and G, be the geometric means between x and y then x, G4, Gy, y are in G.P.
THER SR [, a1

> y=xr’= % =3

= ()
oGy ar=2(2)° [ = ()"
and G = z0? == %)Eﬁ |
a <) 2)”
L Gl + _T (y )EIE T (y )Ifs
(5" =(3)

=X + y = 2A LHS. [using eq. (i}]
.. LHS = RHS Hence proved.

OR

Given:%{’:ﬂ=m:n
a+b !

= 2+/ab T on

By componendo and dividendo,

a+b+2v/ab _ m4n

atb-2ya@h  m—n

— H’E+\@2 AT

(ﬁ—ﬂﬂz T om—r1
_ Yeryb _ JmTm
Vb ymon

Again by componendo and dividendo,
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Vvatybtya-vb  mintmon

VatyB-yatyh  JmEn-Jmen

=

%a  JmimtJmon

1)

;Lb__

b

o=

o @

=

ol 2

Wh  ymtn—m-n

(ymtn+m—n)

W,

m+n+m—n+2, /(m+n){m—n)

m+n+m—n—2,/{m+n){m—n)

2m+2,/(m+n)(m—n)

2m—2, /(m+n)(m—n)

f/—

m+ / (m+n)(m—n)

m—\/{m-l-n}l[m—n}

Therefore,a : b = (m+ A/ m2 — fnﬁ) ; (m— vm2 — nz)

class interval f Mid-value, X; | ¢4, = x"l_uaﬁ fiu; u;” fu;”
0-10 11 5 -3 -33 9 99
10-20 29 15 -2 -58 4 116
20-30 18 25 -1 -18 1 18
30-40 4 35 0 0 0 0
40-50 5 45 1 5 1 o)
50-60 3 55 2 6 4 12

N=Xf=70 Y fu; =-98 Yfu;? = 250

N = 70, Zfyu; = 98 Lfu;2 = 250, A=35and h = 10

Mean=A+h (4 Zfiu;) =35+ 10 (‘T—ff) =21

Var (X) = h? {(% > fiud) — (% Y i) }= 100
{(% X 25{]) — (% X (—98))?}= 100 {3.57 - 1.96} = 161
SD = y/var(X) = /161 = 12.69

OR




To find: the correct mean and the variance.

As per given criteria,

Number of reading, n=10

Mean of the given readings before correction, ¢ = 45

But we know,

T > X

K=y

Substituting the corresponding values, we get
_ D T

45 = 55

= 3 X;=45 x10 =450

It is said one reading 25 was wrongly taken as 52,
So > x;=450-52 + 25 = 423

So the correct mean after correction is

e 2 2 _ 423

n

Also given the variance of the 10 readings is 16 before correction,
ie,o%=16

But we know

i

Substituting the corresponding values, we get

_ 4 2
=16 = - — 2025
Yz
= 16 + 2025 = =

.2 10

= S = 2041

= > z? = 20410

It is said one reading 25 was wrongly taken as 52, so
= 3" x? = 20410 — (52)2 + (25)?

= in? = 20410 — 2704 + 625

= >,z = 18331

So the correct variance after correction is

o2 _ 18331 _ (423)?
=1 10

o? =1833.1-(42.3)% = 1833.1-1789.29
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o =43.81

Hence the corrected mean and variance is 42.3 and 43.81 respectively.

According to the question , we can state,

Suppose that the firm manufactures x units of A and y units of B.

.. number of man-hours for A and 8 in the foundry = 10x + by,

and number of man-hours for A and B in the machine shop = 5x + 4y.
;. 10x + 6y < 1000 and 5x + 4y < 600.
Clearly, x = 0and y = 0 ['." number of units cannot be negative].
Scale: 1 small division = 2 units.

N EGIIERIE

i T i

e N

iR Al

Consider the equation, 10x + 6y = 1000.
10x + 6y = 1000 = 5x + 3y = 500.

The values of (X, y) satisfying 5x + 3y = 500 are:

X

70

y

50

100

Plot the points A(70, 50) and B(40,100) on a graph paper and




join them by the thick line AB.
Consider (0, 0). It does not lie on 5x + 3y = 500.
Also, (0, 0) satisfies 10x + 6y < 1000.
Therefore, the line AB and the part of the plane separated by AB, containing (0, 0),
represent the graph of 10x + 6y < 1000
ii. Now, we draw the graph of 5x + 4y < 600.
Consider the line, 5x + 4y = 600.
5X + 4y = 600 = % + % =1
This line meets the axes at C(120, 0) and D(0,150).
Plot these points on the same graph paper as above and join them by the thick line CD.
Now, consider (0,0). It does not lie on 5x + 4y = 600.
Also, (0, 0) satisfies the inequation 5x + 4y < 600.
So, the line CD and that part of the plane separated by CD, containing (0, 0), represent
the graph of 5x + 4y < 600.
X = 0is represented by the y-axis and the part of the plane on its right side.
y > 0 is represented by the x-axis and the plane above the x-axis.
Clearly, the shaded region together with its boundary represents the solution set of

the given inequations.
OR

Let the length of the shortest board be x cm

Then length of the second hoard = (x + 3) cm

length of the third board = 2x cm

Nowz+(c+3)+2c<91land2z = (¢ +3)+5
=4dr4+3<9and2e—-(z+3)=5
=4r<91—-3and22—x—-3 =5

=4r < 88andz =54+ 3

=r<22andr = 8

Thus minimum length of shortest board is 8 cm and maximum length is 22 cm.



