CBSE Class 11 Mathematics
Sample Papers 02 (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:

1. It consists of two sections- I and II.
ii. Section I comprises of 16 very short answer type questions.
ili. Section II contains 2 case studies. Each case study comprises of 5 case-based MC()s. An

examinee is to attempt any 4 out of 5 MC(Qs.
Part - B:

L. It consists of three sections- II[, [V and V.
ii. Section III comprises of 10 questions of 2 marks each.
iii. Section IV comprises of 7 questions of 3 marks each.
iv. Section V comprises of 3 questions of 5 marks each.
v. 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
1. Write the interval in set builder form [-23, 5)

OR



List all the elements of set {x: X is a vowel in the word EQUATION}.

Show that if x* + y* = 1, then the point (z,y, /1 — 22 — y2) is at a distance 1 unit from
the origin.
Evaluate: cos 47° cos 13° - sin 47° sin 13°.

OR

Determine whether the function is even or odd or neither: h(x) = x2+x+4.
Express the complex numbers (5¢) (— %i) in the form a + ib.

A, B and C are three cities. There are 5 routes from A to B and 3 routes from B to C. How

many different routes are there from A to C via B?
OR

Is 31 + 4] =717

If the mth term of an A.P. be iﬂ ,and nth term be % then show that its (mn)th term is 1.

Find the slope of line, whose inclination is 60°.
OR

Find all points on X + y = 4 that lie at a unit distance from the line 4x + 3y - 10 = 0.

Find the equation of parabola when the vertex is at (0, 0) and focus is at (0, 4).

9. Write the interval in the set-builder form: E =[-10, 0)

10.
T

12,

13.

14.
15.

OR

State whether A= B or notif set A ={Z, 4, 6, 8, 10} and set B = {X: X is a positive even
integer and < 10}

Three coins are tossed once. Find the probability of getting: 3 tails

Name the octant in (-7, 2, -5) point lies.

Evaluate: 14(23.

Prove that: 2 =

sin{m+z) cot{2r—z) cosec ( = —m)

tan ( z —;1.') sec(mr—x) sin{ —x)

Find the value of cos 135°.

(z > 0)

: e 6
Solve for x, the inequalities: —5 <3 < _——,



16. IfA={a,b,c,d,e,f},B={c,e,g,hland C={a,e,m,n}, find AU B
Section - II

17. Read the Case study given below and attempt any 4 subparts:
A farmer, Ramgarh, took a bank loan from SBI for repairing his house. But he could not
pay the amount on time.
This resulted in the accumulation of interest and the amount to pay reached Rs.1,00,000.
After a few months, the farmer opened a shop that resulted in enough income and the
income increased on a regular basis. So he decided to pay the bank loan in a different
manner.
The farmer visited the bank. He made an agreement with the bank that he will start
paying the amount of Rs.1,00,000 without interest from Jan 2020. In January he will pay

Rs.5000 and will increase the payment by Rs. 100 in each month, as shown in the figure.

Jan 2020 Feb 2020  March 2020  April zozo 'ﬂd':,l 2020 -

- S000+100 S000+200 m+ann

Now answer the following questions:

L In how many months will the farmer clear the loan amount?

a. 16
b. 15
c. 18
d. 20

il. How much amount he has to pay in last month in rupees?
a. 1400
b. 1500
c. 1800
d. 2000

iii. In which month he will pay Rs.6000?
a. 14th
b. 10th
c. 12th
d. 11th

iv. How much amount he will pay in 10th month in Rs.?



a. 6000
b. 6400
c. 7500
d. 7000
v. How much amount in rupees till 10th month he will have paid?
a. 54500
b. 50000
c. 55000
d. 60000
18. Read the Case study given below and attempt any 4 subparts:
A state cricket authority has to choose a team of 11 members, to do it so the authority
asks 2 coaches of a government academy to select the team members that have
experience as well as the best performers in last 15 matches. They can make up a team of

11 cricketers amongst 15 possible candidates. In how many ways can the final eleven be

selected from 15 cricket players if:

L there is no restriction
a. 1365
b. 2365
c. 1465
d. 1375
ii. one of then must be included
a. 1002
b. 1003
c. 1001
d. 1004
iii. one of them, who is in bad form, must always be excluded
a. 480
b. 364



c. 1365
d. 640
iv. Two of them being leg spinners, one and only one leg spinner must be included?

a. 20y %3¢y
b. 2Cy %104
c. ¢, x13¢y,
8. *Ciax Ve

v. If there are 6 bowlers, 3 wicket-keepers, and 11 batsmen in all. The number of ways in

which a
A team of 4 bowlers, 2 wicket-keepers, and 5 batsmen can be chosen.

a. 5y x3cy x11¢q
b Scaxdcg %Y,
C. EC2X3C5X11C4
d. 6Cy x 3cy x11¢,
Part - B Section - III
19. IfA=1{1,3,57,9,B=(2,4,6,8}and C=1{2,3,5,7, 11}, find (A M B) and (A M C). What do
you conclude?

20. Let A and B be two setssuch thatn(A)=5and n(B)=2.Ifa, b, ¢, d, e are distinct and (a,
2), (b 3),(c,2),(d, 3), (e, 2)are in A X B, find A and B.

OR

If a function f: R — R be defined by

3z—-2, z<0
f(:ﬂ]: 1 y 2=0
dz+1, z > 0

Find: £(1), f(-1), £(0), f(2)
21. Ifzy = (1+1i) and z, = (-2 + 4i), prove that Im(‘“_22 ) =32

=51

22. If ’3_—5"‘ = 1, show that z is a real number.
z+5i

23. Solve: 21x2+9x+1=0.



24.

25.
26.

27

28.

29.

30.

31.

32

33
34.

OR

3421
=2+

Three unbiased coins are tossed once. What is the probability of getting at least 1 head?

Express the complex numbers in the standard form a + ib.

Differentiate e®* cos(bx + c)
List all events associated with the random experiment of tossing of two coins. How many
of them are elementary events?

Find the mean deviation from the mean for the data:

X 5 7 9 10 12 15

f 8 6 2 2 2 6
Prove that: sin A + sin 2A + sin 4A + sin 5A = 4 cos % CcoS % sin 3A.

OR
Prove the identities: 1 — siv’ o — cos’ z =sinXcos X
; l4+cot l+tan = :
Section - IV

Find the mean deviation from the mean for the following data:

Classes: 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Frequencies 2 3 8 14 8 3 2

Find the domain and range of the following relations:

i R={x.¥):X.y€E N,y=xz+33nd{]ﬁx<5}
P B . 1 ;
i R={x,yhx,yeNy= i and x is odd natural number}
A man saved ¥16500 in ten years. In each year after the first he saved ¥ 100 more than he

did in the receding year. How much did he save in the first year?
OR

There are n A.M.s hetween 3 and 17. The ratio of the last mean to the first meanis 3 : 1.

Find the value of n.
Prove that the centres of the three circles x2 + y2-4x-6y-12=0,x2 +y2 + 2x +4y-5=0

and x% + }rg -10x - 16y + 7 = 0 are collinear.
Write the number of numbers that can be formed using all for digits 1, 2, 3, 4.

Find a point on the x-axis, which is equidistant from the points (7, 6) and (3, 4).



35.

36.

AT,

38.

OR

Find the distance between P(x4, y1} and Q(X,, y») when :

(i) PQ is parallel to the y-axis
(ii) PQ is parallel to the x-axis.
A school awarded 42 medals in hockey, 18 in basketball and 23 in cricket. If these medals
were bagged by a total of 65 students and only 4 students got medals in all the three
sports, how many students received medals in exactly two of the three sports?

Section -V

Find the derivative of ffsin z from first principles.

OR

. ine _ 1
Evaluate: Lim
z—0

Write the domain and the range of the function, f(x) = /¢ — []

OR

For any three sets, A, B and C, prove that
Ax(BUC)=(AxB)U(AxC(C)
Solve the system of inequalities graphically.
X+y <5

qx+y=>4

X+5y =5

e |

y<3

OR

Solve the system of inequality graphically: 2x -y >1,x -2y <-1



CBSE Class 11 Mathematics
Sample Papers 02 (2020-21)

Solution

Part - A Section -1
. The interval [-23, 5) can be written in set builder formas (z : € R, -23 < z < 5)

OR

The vowels in the word EQUATION areE, U, A, 1,O
Since, the order in which the elements of a set are written doesn't matter, Hence the set is
{A,E, I,O, U}

. Given points is (2, ¥, /1 — 22 — y?)

.". Distance between the origin and the point is

= \/(9: - 0)2+ (y — 0)2 + (/1 — 22 — y% — 0)2 [using distance formula]
= +/1 =1 Hence, proved.

. €05 47°% cos 139 -sin 47% sin 139 [cos(A + B) = cos A cos B - sin A sin B]
=cos (47° + 139

= cos 60°
1

2
.-, Cos 479 cos 137 -8in 47°%5in 13% = %

OR

The given function is h(x) = X?+x+4
Therefore, h(-x) = (-x*) + (X) +4=x%>-x+4
Clearly, h(-x) is neither equal to h{x) nor to -h(x). So, h(x) is neither even nor odd function.

- (59) (—gz‘) = 3 = -3 x —1(.4%=—1)

=3=3+01

. Given: 5 routes from A to B and 3 routes from B to C.

To find: number of different routes from A to C via B.



Let E; be the event : 5 routes from Ato B
Let E5 be the event : 3 routes from B to C
Since going from A to C via B is only possible if both the events E; and E, occur

simultaneously.

So there are 5 X 3 = 15 different routes from AtoCvia B

OR

Here 3! + 4 =3 x2x14+4x3x2x1=6+24=230
TI=Tx6x5x4x3x2x1=5040
3 +41£T!

. Let a and d be the first term and common difference respectively of the given A.P.

Then,we can write ,

1 -mthterm = % =a+m-1)d..()

1 o5 1 = an
- =nthterm=- —- =a+(n-1)d..(ii)
Subtract (ii) from (i), we get
LA g addess " smanidsid =
T om T TILTL
IO -
Put d = m—? m}u],we get,
1 _ m—1 1 _ 1 1 _ 1
=0T g TRl Tty T M= ug

: s . ] i 2
Comnthterm=a+ (mn-1) d = ot =1 =1

. Let @ be the inclination of a line with X-axis, then its slope = tan 8.

At @ = 60°, slope of a line = tan 60°= 4/3
OR

Coordinates of an arbitrary point on X + y = 4 can be obtained by putting x =t(or y =t)
and then obtaining y (or x) from the equation of the line, where t is a parameter.
Substituting x = tin the equation X + y = 4 of the given line, we gety=4-1t.

Therefore, coordinates of an arbitrary point on the given line are P (t, 4 - 1).

Let P (t, 4 - t) be the required point.

Then, distance of P from the line 4x + 3y - 10 = 0 is unity.
4+3(4—1)—-10

v 4% 432
=t+2=15

= L= [l




= t=-Tort=3
Therefore, the required points are (-7, 11) and (3, 1).

. Since, the vertex is at (0, 0} and focus is at (0, 4) which lies on Y-axis. The Y-axis is the axis
of the parabola.

.". Equation of parabola is of the form
x*=-day = x> =-4Q)y [, a=4]

= x% =- 16y
. TheanswerisE={x:x€ R, -10< x <0}

OR

A=1{2,4,6,8,10} and B = {x : x is a positive even integer and & < 10} which can be
written in roster form as B = {2, 4, 6, 8, 10} are equal sets.
SCA=B=1{24,6,8,10}

. When three coins are tossed then total outcomes, S = {HHH, HHT, HTH, THH, TTH, HTT,
TTT, THT}

Where s is sample space and here n(5) = 8

Let A be the event of getting 3 tails

n(A) =1

P(getting 3 tails) = P(A) = n(A)

n(s) — 8

. X coordinate is -ve

y coordinate is +ve
Z coordinate is -ve

Therefore, this point lies in X'OYZ' octant.

. We have,
14C3 = ];-1?_4 x % X % xll C[} [ ncrz %ﬂ_lcr—l ]

= MC. =364 .- "Cy=1]

tan( %—m) sec(m—z) sin(—2) g

. To prove
: sin{m-tz) cot{2mr—z) cnsec(i —m)

2
Take L.H.S



14.

15.

16.

17.

18.

19.

tan(% —m) sec{w—z) sin(—z)

2
_ {cotz)(—secx)(—sinzx)

~ (—sinz)(— cot z)(sec x)

=1

=R.H.5

Hence proved.

c08135° = cos(90° + 45°)

= —gind5h” ['.: cos (90° + &) = - sin 8]
1

V2
Giventhat -2 <3< -2 (2 > 0)

C ot e o
= 4<3(x+1) <6
= 4< 3x+3< 6
= 43<3x<6-3
=0 i o S
= ;T <x<1
Therefore, solution set = [%,1]
Given;A={a,b,c,d,e,f}, B={c.e, g, h}and C = {a, e, m, n}
ThereforeAlJB=1{a,b,c,d, e f g h}

sin(m+z) cot(2r—z) msec( z —1.')

Section - IT
i (c)18
ii. (a) 1400
iil. (d) 11th
iv. (b) 6400
v. (a) 54,500
i (a) 1365
ii. (c) 1001
iil. (b) 364
iv. (a)2Cy x 13Cqq

LTRE s b G o Sl i
Part - B Section - I1I

We have,
AMNB={1,3,5791MN{2,4,6,8}=¢



20.

1,

22

andANC={1,3,5,7,9:M{2,3,5 7,11} ={3,5, 7} # ¢.

Therefore,A and B are disjoint sets while A and C are intersecting sets.
Since (a, 2), (b, 3), (c, 2), (d, 3), (e, 2) are elements of A X B. Therefore,a,b,c,d, e € A and

2, 3B,

Itis giventhatn (A)=5andn(B)=2
J.a,be,decAandn(A)=5= A={a,b,c, d, e}
2,3cBandn(B)=2=-B={2, 3}

OR

Given,

Forx<0,f{x)=3x-2,
Forx=10,f(x) =1,
Forx=0,f{x)=4x+1

Thus,

fll)=4x1+1-=5,

fl-1)=3 x (-1)-2=-3-2=-5,
fl0)y=1,

andf(2)=4x 2+1=9

We have, z; = (1 + 1) and z, = (-2 + 4i)

zzg  (1+i)(—2+4i)
"Em . (141)
—2+4i—2i+4i2  —244i-2i—4
(- (19
—6-+2i
(1—£)
—6+2% _ (1+i) 2 .2
=t 4 - = oL
1) (1+0) [(a + b)a-h)=a"-b7]
—6—6i-+2i+2:2
1+1
—6—4i—-2 B4
2 -2
=-4-2i

Hence,lm(ﬂ) = -2

now

23

Let z = (x +iy). Then,

_ lz=5i _ 4 ..
=1= =1 [

=—hi
z+01

bt |
z
2 _
== ]

)
|22

= |Z-5i| = |2+5i] = 1z-5i Z+ Sij2 {squaring both the sides}



= Ix +iy) - 5i|% = |(x+iy)+ 51|12 [ z2 = (X + iy)]

= Ix +ily -5 1% = 1x + z(y + 5)12

= xZ+(y-5)2=x2+(y+ 502 [ Ix +iyl2 = (2 + yA)
= (y+5°2-(y-5%=0=24XxyX5=0=y=0.
CL.Z2=X+10

=> 7 = X {where X is real}

Hence, z is a real number.
. Given: 21x2+9x+1=0

Comparing 21x2 + 9x + 1 = 0 with the general form of the quadratic equation ax® + bx + ¢ =

—b+4 /B —dac —b—ﬁbz—-’-lﬂc

0,wegeta=21,b=9andc=1.

Substituting these valuesina@ = ————— and 3 = we get
2 L]
—9+4/81—4x2Tx1 —9+\IEI—51><EI><1 ¢
e 2x and ’8 B 2x21
—94+/3i —0—H

= Q= % and 3 = 4—;@1
= =—%—|—% andfi’=—% — %

= W g = 3 ¥
o s—qg+g mdfs—q— 3 e
Hence, the roots of the equation are — % =+ ﬁ

OR

34-2i
i 9
_ 3 —a—1 . _—_ i
= 55 X T [multiply and divide by -2 -i]
_ 6342 2
BT
T 441
_ —4-Ti
_ 45 7
=73 "3

. In tossing three coins, then the sample space of event is given by
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}. And, therefore, n(S) = 8.
Let E4 = event of getting at least 1 head. Then,

E, ={HTT, THT, TTH, HHT, HTH, THH, HHH). And, therefore, n(E4) = 7.
nEy) 7

Therefore, P(getting at least 1 head) = P(E,) = S g




25.

26.

Using product rule, we have
4
dr

d d
—_— ol Ly
=e gz €0s (bx +¢) + cos (cos (bX + ¢) (e®®)

= e (- sin (bx +c) % (bx + ¢) + cos (bx + c) e®* % (azx) [using chain rule]

( e cos (bx + )

=-bhe® sin (bx + ¢ )+a e®* cos (bx + ¢)

= e®*{ (a cos (bx + ¢) - b sin (bx + ©)}.

It is given that: Two coins are tossed once.

We have to find: How many events are elementary events

Explanation: We know, when Two coins are tossed then the no. of possible outcomes are
gh=in

S0, The Sample spaces are {HH, HT, TT, TH}

Hence, there is a total of 4 events associated with the given experiment.

27. To find mean deviation about mean for following data we need to make the following
table,
X b fix; |di| = |zi— 9| fi |dil
5 8 40 4 32
7 6 42 2 12
9 2 18 0 0
10 2 20 1 2
12 2 24 3 6
15 6 90 6 36
N =26 Total = 234 Total = 88
Mean = 255 — 2;; =9
M.D.= =L _ 8 _ 339
28. To prove:

sin A + sin 2A + sin 44 + sin 5A =4 cos (%) Cos (%A) cos 34A

Consider LHS:

sin A + sin 2A + sin 4A + sin 5A




29.

44-54
os ( D

2

=2 sin A-EM) cos (A_;A) + 2 sin (4‘4;5’4)

(A;—B e (A;B)}

= i 3 A + g _i

=2 sin EA) E{]S(—E) 2 sin (2}1) cos( 2)

=2 sin %A) cns(%) +25m(gﬁl) cos (%)
(i

1l
[~
-
]
wn

I
.
(]
]
[#2]

2

CoS (%A) cos 3A

cos 3A cos (— 34

I
.
=
]
2]

1
]
]
=]
w

CE R S L . .

b S R R
x
[+
i
=
P
U
ba | g
T
va| 4
b3 | :
e
b o3
)
]
e
,,..-l--l-...\
|
e
B3
|
o
u

= RHS

Hence proved.

) {*.7sin A +sinB =2 sin

OR
1— s’z e’z _ oo nen
1+cotx 1+§an x o =
A i sin’ & oS
LHS =1 gin 24cosz sinx+4cosx
sin 2+ cos z— (sin® z+cos’ )
- gin #+cos
__ (sina+cosa) (1—sin® z—cos® z+sin x cos )
- sin r4cos
=(1- sin? x - cos? x + sin X cos x)
={1-1+sinXcosX)
=sinXcos X
= RHS
Hence proved.
Section - IV
Mid-values | frequencies Gk -
Classes fix; Ti— Xlz |z; — 45| | fil|zi— Xl
X fi
10-20 15 2 30 30 60
20-30 25 3 75 20 60




30-40 35 8 280 10 80

40-50 45 14 630 0 0

50-60 55 8 440 10 80

60-70 65 3 195 20 60

70-80 75 2 150 30 60
N=3f | Sfiz; % fi i - X|
=40 = 1800 = 400

N = 40 and = fiz; = 1800
¥ Bt o 1?130 _ 45

E_ﬂ-lmi_—}_{ = 400 and N = If; = 40
M.D.= 13fi|zi— X| = =10

30. 1 We may also write the given relation as,
R={(z,2%2+3):0 <z <5,z € N}
As per condition x takes the values 1, 2, 3, 4 and therefore, y takes the values
4,7,12,19.
Thus, R = {(1,4),(2,7),(3,12),(4,19)}
Hence, domain of R={1,2,3,4} and range of R = {4,7,12,19}

il. We may also write the given relation as,

= { (ﬂ: 1 ) : o is an odd natural number}

T 14

As per condition x takes the values 1,3,5,7,.....

r={11:6:1,(1),(n8)}
Hence, domain of R = {1, 3, 5....} and range of R = %, %, é—, o
31. According to the question , we can write,
Let the amount saved by the man in the first year be ¥ A. Let d be the common difference.
Let §;g denote the amount he saves in ten years.
Here,n =10,d =100
We know:



Sp= 3 {24 + (n - 1)d}
<. S10= 5 {2A + (10 - 1)100}

= 16500 = 5{2ZA + 900}
= 3300 = 2A + 900
= A=1200

Therefore, the man saved 1200 in the first year.
OR

As per the question , we can write it as,
Let the n A M's between 3 and 17 be Ay, As, Ag, ..., A Then,

ATQ
A 3
A =1 1)

We know that 3, Ay, Ay, Ag, ..., Ay, 175 arein AP of n + 2 terms
S50,17isthe(n + 2)th terms.i.e.17=3+(n+2-1)d [Usinga,=a+ (n-1)d]

or
_ 14
{n+1)

Ap=3+(n+1-1)d

_ ldn _ 17n+3
=3+ n+1 _3 ni!-?_l

From (i), (iii) and iv
... o 1TaEY . 0%

A T Bn+l7T T 1
n=~68
There are 6 A M.s between 3 and 17

. Given,x%+y2-4x-6y-12=0
centre (- g1, - f1) = (2, 3)
X2+}’2+2K+4}F—5=ﬂ

centre (- g, - f5) = (-1, - 2)
x*+y*-10x-16y+7=0
centre (- g3, - f3) = (5, 8)



33.

to prove collinearity of the center of three circle

zy yn 1
D=lzgs 32 1|= 0
xs y3 1
Where x;, y; are the coordinates of ist centre and so on.
2 3 1
=D=-1 -2 1
5 8 1

=2(-2-8)-3(-1-5)+1(-8+10)
D=-20+18+2=0

The centers are collinear.

Thousands’ place (10%) can be filled with 1, 2, 3 and 4 i.e. thousands’ place can be filled in
4 ways.

Hundreds' place (1 0%) can be filled in 3 ways [i.e. with the remaining 3 digits].

Similarly, tens’ place (10') can be filled in 2 ways and ones’ place can be filled only in 1
way.

As, the operations are dependent, so, total number of ways = 24

The discussion can be shown pictorially as:

n n i n
4 3 2 1

choices choices choices choice

ALTERNATIVE APPROACH: The number of permutations of 4 objects taken 4 at a time is =

p,=41=24



34. Let P(x, 0) be any point on the x-axis which is equidistant from Q(7, 6) and R (3, 4).
Then PQ = /(& — 7)? + (0 6)> = /2% — 14z 1 49 1 36
= \/z2 — 14z + 85
PR=\/(z—3) +(0—4)’ = \/a* 6219116
= /22 — 6z +25
Since PQ) = PR
soA/z2 — 14z + 85 = /22 — 62 + 25

Squaring both sides, we have

2 14x+85=x2-6x+25

= -14x +6x=25-85= 8x=-60

_ 15
=T =

Thus coordinates of point on the x-axis is (% ; [!') :

OR

Here P(x4, y;) and Q(x,, y-) are two points.

Then PQ = \/{3«‘2 —21)’ + (1 —w)°
(i) PQ is parallel to the y-axis then X5 -x; =0

2
Then PQ = \/(yz — ) =y —u
(i1) PQ is parallel to the x-axis then y;-y; =0

Then PQ = /(22 — 1) = |22 — 21

35. Given: Total number of students = 65
Medals awarded in Hockey = 42
Medals awarded n Basketball = 18
Medals awarded in Cricket = 23
4 students got medals in all the three sports.
We have to find: Number of students who received medals in exactly two of the three
sports.
Total number of medals = Medals awarded in Hockey + Medals awarded in Basketball +
Medals awarded in Cricket
Total number of medals =42 + 28 + 23 = 83



36.

37.

It is given that 4 students got medals in all the three sports.

Thus, the number of medals received by those 4 students =4 X 3 =12

Now, the number of medals received by the rest of 61 students = 83-12 =71

Among these 61 students, everyone at least received 1 medal.

Thus, the number of extra medals=71-1 X 61 =10

Thus, we can say that 10 students received medals in exactly two of three sports.
Section - V

Let f (x) = 4/sinz . Then, f(x + h) = Vsin(z + h)

od _y. flzt+h)—flz)
o [ffX]}—fEliﬁl]T

Ssin(z+h)-+5inz
h

{1EIM(x+hHE—{m}E ] |: 4 b a3 :|

d T
= = {f[X}]_;];‘E};.

di (f (x) = im

h—0 h|sin®3(z+h)+sin'? (z+h)sin' 3 z+sin® 3 aZ+ab+b*
d . sin(x+h)—sinax 1
g &)= ].1
g W —0 h ( ) sin®?(z+h)+sin'?(z+h)sin' P z+sin®
2gin Lecos(a+ 2
d . 2 2 1
= — (f(x) = lim
dzx -0 h sin?/ 3 (z+h)+sin!? (z+h)sinl P z+sin® 3z
; h h
sin( - | cos{ 2+ 5
:-di(f(x)lzljm (?)h( 2)xljm — e
5 h—0 - h—0 sin®? {z+h)+sin! (z+h)sin! S 2 4sin?S e
d 1
= —— ([(X)) =cose X
‘5? sin® 3z +sin® 3 z-+sin' T zsin' 3z
cos T
= & )= 5
OR
Lim & !
z—0 *
[Esinz_l j|
= leL |
w—) [ :| 1
=1

Here we are given that, f(x) = y/z — [z]

Where [x] is the Greatest integer Function of X.

fx) = /{z}

Where {x} is fractional part of X

The graph of f(x) is:



A aa

L Domain: |
Domain of {x} is R.
The value of the fractional part of X is always either positive or zero.
Hence domainofxis R
ii. Range:
Range of {x} is [0, 1)
As the root value [0, 1) between interval lies between [0, 1)

Hence range of f(x) is [0, 1).
OR

Suppose (a,b) be an arbitrary element of 4 x (BU C).
= (a,b) € A x (BU(C)
=a€Aandbe BUC
=a€Aand(be Borbe ()
= (ac Aandbe B)or(ac Aandb € 0)
= (a,b) € A x Bor(a,b) e AxC
= (a,b) € (A x B)U (A x C)...00)
Suppose (&, y) be an arbitrary element of (A x B) U (4 x C).
= (z,y) € (Ax B)U (A x )
= (z,y) € Ax Bor(z,y) € AxC
= xXeAandyeBlorxe Aandy & ()
=z cAand(y€ Bory € ()
=z € Aandy € (BUC)
= (z,y) € Ax (BUC)
(AxB)U(AxC)C Ax(BUC)...(1)



38.

From equations (i) and (ii),
Ax(BUC)=(AxB)U(Ax(O)

Hence proved.

We have,

x+y < 5.
4x +y = 4 .. (ii)
X+ 5y = 5. (iii)

X< 4. (iv)

y<3..(v)

Take inequality (i)

X+y<5

Convert it into linear equation i.e.,

X+y=5
x 0 5
y 5 0

Thus, the line x + y = 5 passes through points (0,5) and (5.0)

Now, putting x = 0 and y = 0 in inequality (i), we get 0 < 5, which is true.
.-, For inequality x + y < 5 shade the region which contains the origin.
Take inequality (ii)

dx+y =>4

Convert it into linear equation i.e.,

dx +y=4

Thus, the line 4% + y = 4 passes through points (0, 4) and (1, 0)

Now, on putting x = 0 and y = 0 in inequality (ii), we get

4(0)+0>4

= 0 > 4, which is false.

.*. For inequality 4x + y > 4, shade the region which does not contain origin.

Take inequality (iii)



X+5y > 5
Convert it into linear equation i.e.,

X+5y=5

Thus, the line x + 5y = 5 passes through points (0, 1) and (5,0).

Now, on putting X = 0 and y = 0 in inequality (iii), we get

0 > 5, which is false.

.. For inequality x + 5y = 5, shade the region which does not contain the origin.

Take inequality (iv)

x<4

Linear equation corresponding to inequality (iv) is X = 4. This is a line parallel to Y-axis at
a distance 4 units to the right of Y-axis and for this inequality shaded region contains the
origin.

Take inequality (v)

y=3

Linear equation corresponding to inequality (v) is y = 3. This is a line parallel to X-axis at
a distance of 3 units above the X-axis and for this inequality shaded region contains the
origin.

Hence, the common region is shaded. Any point in this region represents a solution of



given inequalities.

OR
The given inequality is 2x-y > 1
Draw the graph of the line 2x-y=1
Table of values satisfying the equation
2x-y=1
X 1
'f 1

Putting (0, 0) in the given inequation, we have
2x0—-02>=1=0>1,which is false.

.". Half plane of 2x - y > 1 is away from origin.
Also the given inequality is x- 2y <-1

Draw the graph of the linex -2y =-1

Table of values satisfying the equation x- 2y =-1

X 1

Y 1

Putting (0, 0) in the given inequation, we have
0—-2x0< —1=0< —1 which is false
.. Half plane of x - 2y < - 1 is away from origin.



