CBSE Class 11 Mathematics
Sample Papers 04 (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 [-20, 3) in set-builder form.

OR



Write the subsets of R as intervals: {x : x € R, 3 < x < 4} Also, find the length of interval.

In which octant does the given point (3, - 2, -5) lie.

Prove the identities: (sin X + cosec x]z + (cos X + sec x}z =tanZx +cot?x + 7.

OR

sin{ 1807 +#8) cos(90°+#8) tan(270° —8) cot{360° —8)

sin{360° —6) cos(360° +-0) cosec( —8) sin{270° +-8) =1

Prove that

Simplify: (1 -1) - (-3 + 6i)

5. Find the number of ways in which a committee of 2 teachers and 3 students can be

10.

formed out of 10 teachers and 20 students. In how many of these committees a particular

teacher is included?

OR

1f19¢, =10c_, ,, find the value of x.

Find the 12 term from the end of the arithmetic progressions: 1, 4, 7, 10, ..., 88.
Show that the line joining the points (2, -5) and (-2, 5) is perpendicular to the line joining
the points (6, 3) and (1, 1).

OR

Reduce the equation into slope-intercept form and find the slope and the y-intercept.
y=0
For the following parabolas find the coordinates of the foci, the equations of the

directrices and the lengths of the latus-rectum: yz =-12x.
IfA={x:xEéN}LB={x:x€Nandxiseven},C={x:xENandxisodd}andD={x:x &
N and x is prime} then find: CM D

OR
Show that qfn {0} and 0 are all different.

An experiment consists of recording boy-girt composition of families with 2 children.

What is the sample space if we are interested in knowing whether it is a boy or girl in the



11.
12
13.

14.
15.
16.

17.

order of their births?

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

In how many ways can 6 persons stand in a queue?

Convert the product into the sum or difference of sines and cosines: 2 sin 5x cos X

Evaluate: cos (- 870°)

Solve: 2 (3-x) > % +4

State whether the given set is finite or infinite: A = set of all triangles in a plane.
Section - I1

Read the Case study given below and attempt any 4 subparts:

On the roof of Monesh's house, a water tank of capacity 9000 litres is installed. A water

pump fills the tank, the pump uses water from the municipality water supply, In the

beginning, the water flow of the pump remains 100 litres/hour for the first hour.

The water flow from the pump is 1.25th after each 1 hour.

Once Monesh's mother was not at home and told him to switch off the pump when the

tank is almost full.

He calculated that after how many hours should he stop the pump so water does not get

overflow in the next one hour.

Water inlet

Now answer the following questions:
L After how many hours Monesh should stop the pump so that in the next hour the tank
does not get overflow?

a. 15 hours



18.

b. 14 hours
c. 16 hours
d. 13 hours
il. After 10 hours how much water was filled in the tank?
a. 3000 Liters
b. 3300 Liters
c. 3200 Liters
d. 3325.29 Liters
iii. In 7th hour how much water was filled in the tank?
a. 400 Liters
b. 381.47 Liters
c. 375.25 Liters
d. 450 Liters
iv. What was the water flow in 5th hour?
a. 244.14 Liters/hr
b. 250 Liters/hr
c. 300 Liters/hr
d. 400 Liters/hr
v. After 15 hours how much water would have filled in the tank?
a. 11235.32 Liters
b. 10025.47 Liters
c. 10968.68 Liters
d. 11968.68 Liters
Read the Case study given below and attempt any 4 sub parts:
A restaurant offers 5 choices of appetizer, 10 choices of the main meal, and 4 choices of
dessert. A customer can choose to eat just one course, or two different courses, or all the

three courses. Assuming all choices are available.



Using the above information answer the following questions:
L If the customer eats a 1-course meal, the number of ways of doing this is:

a. 200
b. 110
g 29
d. 120

il. If the customer has a 2-course meal, the number of ways of doing this is:
a. 38
b. 110
c. 200
d. 329

iii. If the customer has a 3-course meal, the number of combinations is:
a. 200
b. 57



c. 110
d. 300
iv. How many different possible meals do the restaurant offer i.e.The number of possible
meals is:
a. 329
b. 310
c. 200
d. 300
v. A person who eats an appetizer and the main meal has:
a. 50 choices.
b. 60 choices
c. 20 choices
d. 40 choices
Part - B Section - 111
19. 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?
20. Let A={1, 2, 3,4, 6}. Let R be the relation on A defined by {(a, b): a, b €A, b is exactly
divisible by a}.
i Write R in roster form
ii. Find the domain of R

iii. Find the range of R.
OR

LetA={x € W:x<2},B{r € N:1 < x < 4} and C= {3, 5}, Verify that A x (BN C)
={AxB)Nn(AxC)
Hint: A = {0, 1}, B = {2, 3, 4} and C = {3, 5}
71. Ex 1 il 1. 4 ¥, ;
. press §+ ﬁt + 14+ 51 —{—3 + 2 | in the form of a + ib.
22. For any two complex numbers 2z, and z,, prove that: |21 + z2| = |z1] — |22].

23. Solve /2 x% +x + /2 =0.

OR



24.

25.
26.

27

28.

29.

30.

31,

32.
33.
34.

If z =-5 + 3i, find the value of [24 +9z73 + 2672 14z + 8)

If % is the probability of occurrence of an event, find
L the odds in favour of its occurrence.

ii. the odds against its occurrence.

. hr—6
Evaluate: lim 3
o0 4/ de? 19

What is the probahility that in a group of two people, both will have the same birthday,
assuming that there are 365 days in a year and no one has his/her birthday on 29th

February?

Calculate mean deviation about mean from the following data:
X 3 9 17 23 23
fi 8 10 12 9 5

a O . .
Prove that: cos X cos 5 cos 3X cos T sin 7x sin 8x.

OR
Solve the following equation tan@ + tan28 + 1/3 tanf x tan 28 = /3

Section - IV
If z is the mean and o2 is the variance of n observations X;,Xy.Xs,....Xp, then prove that

2

the mean and variance of the observations axy,axs,...., ax, are axz and aia? respectively

(where, a #0).
Let £={(1, 1), (2, 3), (0, - 1), - 1, - 3)} be a function from Z to Z defined by f (x) = ax + b for

some integers a, b. Determine a,b.
Let a, b, c be respectively the pm, qth, ri terms of an AP. Prove that a(gqr)+b (r-p) + ¢ (p-
Q=0

OR

Sum the following seriestonterms: 4 +6+9+13 + 18 + ..

Find the equation of the ellipse whose foci are at (£1,0) and e = % ]
If22P,.1: 0P, =11:52. findr.

Find the distance between the points L(a cosa, a sin a¢) and M(a cos/3, a sinf3 ).




35.

36.

37.

38.

OR

Find the distance of the point (2, 3) from the line 2x - 3y + 9 = 0 measured along a line

making an angle of 45° with the x-axis.

In a survey it was found that 21 people liked product A, 26 liked product B and 29 liked
product C. If 4 people liked products A and B, 12 people liked products C and A, 14 people
liked products B and C and 8 liked all the three products. Find how many liked product C
only?

Section -V
sin z+cos ¢
sinz—cosz’

i Find the derivative of
22 -1, 0<z<?2

il Let f{ax) =
f(=) {2m+3, 2<x <3
lim f(z) and lim f{z).
2" c—2"

, find quadratic equation whose roots are

OR

et sin e

Differentiate: e

For any four sets A, B, C, D, prove that (A x B) N (C x D) = (ANC) x (BN D).
OR

Draw the graph of the modulus function, defined by f: R= R: f(x) = Ixl =
x, whenx > 0
—z, whenz < 0

Solve the following system of linear inequalities

4z g 3 Tx—1 Tz+2
?——I{x+4—and—3 7 o

K
OR

Represent to the solution set of the inequations graphically in two-dimensional plane: 0
> 2% -5y +10.
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Solution

Part - A Section -1
. Therefore, [-20,3)={x:x € Rand -20 < x < 3}

OR
Therefore, {x:x € R,3 < x < 4} =[3,4]. Length=4-3=1

. Point(3, -2, -5) lies in octant VIII

. LHS = {sin X + cosec x]z + {cos X + sec x}z

2 2 2 2

X+ 2sin X cosec X + cos secXx+2cosXsecx

2

= sin“ x + cosec X+

= |j£-.*in2 X + cos? X) + (cosec™ X + sect +2+2

:1+{1+cnt2x]+(1+tan23]+4ztanzx+c0t2x+'}'=RHS
OR

Take L.H.S we have
sin{18(F +-f) cos(90°+-8)-tan( 270° —f) cot (360" — &)
LHS=— ~ ~ - ~
sin{ 360" —@) cos(360° —8)-cosec(—0) sin(270° +-8)
sin f-— sin G-cot @ — et @
" —sin@ — sin f—cosec&-— cosd

= cot@-tanf.cotf.tanf =1

Hence proved.

. let,z=(1-1i)-(-3 + 6i)

=1-i+3-6i

z=4-"7i.

. Since a committee is to be formed of 2 teachers and 3 students
When a particular teacher is included

No. of ways in which committee can be formed = gtl X 2“(33

= 10260 ways



OR

We have given that,
lﬂcx = 1[]{:); o4

= xXx+Xx+4=10

= 2x=6

= X=13.

B 104710088
Consider the given progression with 88 as the first term and -3 as the common difference.
According to the given conditions we can write ,
12 th term from the end = 88 + (12 - 1){-3) = 55.
7. Suppose A(2, -5), B (-2, 5), C(6, 3) and D(1, 1) be the given points
Suppose m; and m- be the slopes of AB and CD respectively. Then,

m; = slope of AB= 5:;? = i_'i = _%
m; = slope of CD = 1_—__3 = :—g = %
m1m2=(%5 X%=—1
Therefore, AB 1 CD.
OR
Herey =0
=y=0.x+0

Which is required slope intercept form,
Comparing it with y = mx + ¢, we have

m=0andc=0

8. The given parabola },2 =-12x

comparing ahove equation with 3?2 =-4ax, we get,
4a=12 = a=3.
the coordinates of the focus are (-a, 0) = (-3, 0) and
the equation of the directrixisx=ai.e. x=3.
Length of the latus-rectum =4a =12
9. GiventA={x:x€ N},B={x:x€eNandxiseven},C={x:x € Nandxisodd}and D ={x



10.

A bt I

12

13.

14.

15.

16.

:X € N and x is prime}
Therefore, CMI D={x:x € Nand x is prime and x 75 2}

OR

We know that ¢ is a set containing no element at all.
And {0} is a set containing one element, namely 0.
Also, we know that 0 is a number, not a set.
Therefore, ¢ {0} and 0 are all different.

There are two children in a family which are to be boys (B) or girls (G).
Hence sample space S = {BB, BG, GB, GG}

X coordinate is +ve

y coordinate is -ve

Z coordinate is -ve

Therefore, this point lies in XOY'Z' octant.

Required number of ways = number of arrangements of 6, different things taking all at a
time.... that is

6Ps=61=(6x5%4x3%x2x1)=720.

Using 2 sin A cos B = sin (A + B) + sin (A - B), we obtain
2sinSxcosxXx=sin(5x +X)+sin (5% - %) = sin 6X + sin 4x

cos(—870°) = cos870° ['." cos(—H0) = cos O]

cos (% x 10 — 3(]) =+ cos 30° ['. n is even]

Now, a = 870° = = x 10 — 30°

2
It lies in Il quadrant in which cos @ is negative.
3
So, cos (- 870°%) =- cos 30° =- g

=6-2z> Z+4
= 2X-¢ >4-6
= ‘;1“":_:*+2

-,

10

Therefore, (—oc:r

10
* 11
Now we have,the set of all triangles in a plane is an infinite set because in a plane there is

} is the solution set.

an infinite number of triangles.



17.

18.

19.

20.

Section - I1
i (b) 14 hours
il. (d) 3325.29 liters
iii. (b)381.47 liters
iv. (a) 244.14 liters/hr
v. (c) 10968.68 liters
i (c)19
ii. (b)110
iii. (a) 200
iv. (a) 329
v. (a) 50 choices
Part - B Section - 111
n (T) =100
n(T-C)=65
n{(T uC)=210
nir-c}=n(T-n(T nC)
65=100-n (T n C)
n(TnC)=35
N{TuC)=n(T)+n(C)-n(T n C)
210=100 +n(C)- 35
n (C) = 145.
Now,
nC-T)=n(C)-n(C nT)
n(C-T)=145-35
n(C-T)=110
Here A=1{1, 2, 3, 4, 6}
We have to form a set of ordered pairs (a, b) where b is exactly divisible by a.
i R={(1,1),(1,2),(1,3),(1,4),(1,6),(2,2),(2, 4, (2, 6),(3, 3), (3, 6), (4, 4), (6, 6)}
ii. Domainof R={1, 2, 3,4, 6}
iii. RangeofR=1{1, 2,3, 4, 6}

OR

Herewehave, A={X€ W:x<2},B{z € N:1 <z <4} andC={3, 5}



1.

22

Now, A={x € W:x <2} where W = set of whole numbers (non-negative integers)
J.A=10, 1} X < 2 and the whole numbers which are less than 2 are 0, 1]
B={z € N:1 < g < 4} where, N = set of natural numbers.

C.B =12, 3,4} ['." the value of x is greater than 1 and less than or equal to 4]
and C = {3, 5}

LHS=A x (BNC)

According to the definition of the intersection of two sets,

(BnC) ={3}

Now A x (BN C) ={0,1} x {3} =1{(0,3), (1, 3}}

RHS= (A x B)N(A x C)

Now, A x B = {{], 1} X {2,3,4} ={(0, 2), (0, 3), (0,4),(1, 2), (1, 3), (1, 4)}
and A x C = {0, 1} X {3,5} =1{(0, 3), (0, 5),(1, 3), (1, 5)}

So, according to the definition of the intersection of two sets,

(Ax BYN(AxC)=1{0,3),(1,3)=L.H.S

. L.H.5 = R.H.5 is verified.

We have,

where,a = % and b= g

We have,

|21 + 22|* = |21|* + |22]* +2|21] | 22| cos(61 — 82)

—1<cos (61 —8) <1

= cos(fy — 02) = -1

= 2|21||22| cos(f1 — 02) > —2|21] |22

= |z1|® + |22|® +2 21| |22| cos (81 — 62) > |21]* +|2z2|” — 2|21] |22]
= |21+ 221" 2 (|21] — |22])”

= |21 + 22| > |21| — | 22|



Hence proved.
23. We have, \/‘L_’ X>+ X+ \/i =0...(1)

On comparing Eq. (1) with ax2+bx +c =0, we get
a=+/2,b=1landc=+/2
—b+4 /B —dac

Then, x = 5
A1

—1:|:1|'/|[1}|2 — 4%/ Tx /2

2
iV
2./2
—1;;!_—7
2,/2
—1;;?-&

2
B —ﬁﬁ:‘ Y

or X
2,/2 242

Hence, the roots of the given equation are

—14++T —1—+/Ti
202 and 2z

OR

We have,
z=-5+3i=(z+5)=3i

= (z + 5)% = 912

=>z2 +10z +25 =9

=>72+10z+34=0 ...(0)

Now, z* + 923 + 2622 - 142 + 8

=72z + 10z + 34) - z (z% + 10z + 34) + 2(z% + 10z + 34) - 60
=(z% X 0)-(z % 0) + (2 x 0) - 60 = -60 [using (i)].

Hence, the value of 73+ 923 + 2672 - 14z + 8 is -60

24. 1 We know that,
If odds in favor of the occurrence an event are a:b, then the probabhility of an event to

occur is ——
a-+b 2
Given, probability = 17

We know, probability of an event to occur = —>—

a+b
Here,a=5anda+b=14ie.b=9



a _5
S0. 216~ 14
odds in favor of its occurrence=a:b=5:9

Conclusion: Odds in favor of its occurrence is 5: 9

ii. Aswesolvedinpart(i), a=5andb=9
Also, we know, odds against its occurrence isb:a=9: 5

Conclusion: Odds against its occurrence is9:5

25. We have to find the value,

h—h

lim . (R lim —&— [Dividing each term in N' and D' by x]
00 4/ 4xi+9 z—ooo \/'ﬂ & y
o
e
440 2

26. We know that,
Probability of occurring = 1 - the probability of not occurring
So we have to find the probability of not occurring, i.e. probability such that both of them
don’t have a birthday on the same day.
Let us suppose the first person has a birthday on a particular day then the other person
can have a birthday in the remaining 364 days

The Probability of not having the same birthday = %
The Probability of having same birthday = 1 - the probability of not having the same
Birthday
_ . 364
365
sz
365

Conclusion: Probability of two persons having the same birthday is o=

27. To calculate the mean deviation about the mean, we need to calculate the mean first.
Consider the following table.

X; f; £iX; |z; — 15| fi |zi — 15|
3 8 24 12 96
9 10 S0 6 60
17 12 204 2 24
23 9 207 8 72
27 5 135 12 60




28.

29.

N=Xf=44 | Zfiz; =660 S |z — 15| = 312

Now,

Y 1 660
Mﬂﬂ-n — G F(Eﬁmi) = Yy =35
The mean deviation for the given data,

M.D.= LXf;|w;— 15| = 22 = 7.09

' O : :
We have to pmve* COS X COS 5 - COS 3X cos - =sin 4x sin 7x

LHS = cos x cos E - Ccos 3X cos %

9
2cosmcos— -2¢o0s 3z cos ;}

cns(m + E) +¢05(m = E) —cns(3m+ g—;) —cos(3:1: =5 %2)

cos 32 —|—c052 -cos% —cosa—;}

15x
_CDS E — CO8 — 2

r+15x ; r—1hbs
[25111( 1 )sm( 7i )]
. Tz
= E [-2 sin (4%) sin (—5-)]
sin 4x sin 7x = RHS

|"" b N’I"‘ t‘i‘l'—' L\-"'l"'

Hence proved.
OR

Given: tanf + tan26 + /3 tand x tan28 = /3
= tanf + tan2@ = /3 (1 - tanf x tan 26)
- tan f+tan 28 _ ﬁ

1—tan #-tan 26
[ tan{z + y) = %]
= tan(8+20)=+/3
= tan3f =/3
= tanﬁﬂ =tan %
[ tan T =31

= 30 = mrr—{—i
'.'9:%4‘“%,”63
Section - IV

b T L R (i)

Given, Mean z = -




30.

31.

Now, Mean of axi,axa,....aIy
_az;tarstazgt...taz,  G(Tyt@ztaat.. T,

i T

= ax [Using Eq.(i)]
Hence proved.

Now, Variance, gf = M ..(1i)

. a0 — 0T
. Variance of axi,ax2,arg,.... ALy = —E{ :,, i

_ {az —az )+ (axa—ax '+, . .+ (ax, —ax )

n
2 a*(z, —T) +a% (2 —T)+. . .+a¥(z, —F)
T
2 |
= M = a20? [using Eq.(ii)]

Hence proved.

Herefix)=ax+h

f=1{(1,1), (2, 3),(0,-1), (-1,-3)}

= f(1)=1,1(2)=3,f(0)=-1,1(-1}=-3
Nowf(l)=1=ax1l4+b=1=a+b=1...0)
f2)=3=ax24+b=3=2a+b=3...G0)
Subtracting (i) from (ii) we get
2a+b-(a+b)=3-1=a=2

Putting a = 2 in (i)

Z+b=1=b=1

Let A be the first term and d be a common difference.
Since, T,=a= A+(p-1d=a..()
Tg=b=A+(q-1)d=Db..(>i)

and Tr=c= A+ (r-1)d=c..(ii)

On multiplying Eq. (i) by (q - r), Eq. (ii) by (r - p) and Eq. (iii} by (p - g}, we get
(g-r)A+(p-1)(g-rd=a(g-r)..>0v)
r-ppA+(g-1)(r-pldd=b(r-p)..(v)

and (p-qQ)A+(r-1)(p-qgd=c(p-q)...(vi)
On adding Eqgs. (iv), (v) and Eq. (vi), we get

(g-r)A+(p-1)(g-rd+(r-ppA+(@-D(r-pld+(p-qQA+({r-D(p-qd=a(g-r)+b(r-

p)+c(p-q)

=Allg-n)+(r-p+@P-Pl+lp-VDg-n)+{g-Dr-p+r-1(p-gld=al(g-r)+b(r-



p)+cp-q)
= A(0)+(0d=a(q-r)+b(r-p)+c(p-q)

= alg-r)+br-p+cp-qi=0
Hence proved.

OR

According to the gquestion , we can state,

Let T, be the nth term and S;, be the sum of n terms of the given series.

Thus, we have:
TSR R o R e B B ST I S |

Equation (i) can be rewritten as:
Sy =d+6+8 % 13+ A8 o+ T gt Tpova (i)

On subtracting (ii) from (i), we get:
Si=d+6+9+ 13+ A8+ + T4 + Ty

Sy=d+ b9+ 1318+ ¥ Ty 4+ T
0=4+[2+3+4+5+6+.....+(T;_. T, 1)-T,

The sequence of difference between successive terms is 2, 3, 4, 5, ...

We observe that it is an AP with common difference 1 and first term 2.

Now,
4+ [{“2‘”{4+(n—2}1}} Ts=10
=4+ [{“‘;”(n+2)] -Tp=0

=4+ [“’2;” — 1} -Th=0
n? n _
" Sp :EE=1 T,
s k
SHZEE=1 (T"" 7 +3)

_ 1 n 2 1 ) n

= §{Ek}={1 k ;'“ 3 {Zk=}1 K+ 513
rln+1}2n+1 m{rn+1

= 256 t—xa T9n

B (2n=’4-3n+1+3n+3+3ﬁ)

=3 12

_7n 2
=1 (Z2n“ + 6n + 40)



32.

33.

34.

=z (2 + 3n + 20)

Given that:

Coordinates of foci = (£1,0) ... (i)

Eccentricity = % o ()

Let the Equatin::n of the required ellipse be
§+%=1

we know that, Coordinates of foci = (+¢,0) ... (iii)
.. From eq. (i) and (iii), we get

==>c=1

=%=}-a=2==>az=4[:'c=1]

Eccentricity = E = ;—

Now,
c2=a?-p2 = (1> =(2)?-b? = 1=4-1?
— h¢=4-1=p%=1

Putting the value of a’ and b? in the equation of an ellipse, we get

22 y:} 7

T t3 =1

Here 2P, i: 2P, 2 =11:52
22! (18—r)! _ 1

= @l X a0 T 52

5 22 %21 % 20! (18- _ 1
(21—r)(20—r)(19—r)(18—r)!" 20! 52

= 2221 11

(21—r)(20—r)(19—7) 52
= (21 —r)(20 — r)(19 — r) = 2 x 21 x 52
= (21 —r)(20 —r)(19 —r)=14 x 13 x 12
= (21 —7)(20 — r)(19 — )= (21 — 7)(20 — 7)(19 - 7)
Sr=T
The distance between L and M is

LM = \/(mz —z1) + (2 — )’
= /(acos B —acosa)? + (asinB — asina)?

= \/a.z (cos?B + cos?a — 2 cos aecos B) + a2 (sin? B — sin®a — 2sin Bsin @)

= a\/(coszﬁ + sin’8) + (cos2a + sin’a) — 2(cosacos 8 + sin asin 8)
=a+/1+1 - 2cos(a — f) = a4/2[1 — cos(a — B)][".- cos?8 + sin® § = 1 and cos A




35.

cos B +sin A sin B = cos (A - B)]

- a\/2 x 2sin? (252) [+ cosd = 1 — 2sin” 6/2] = 2asin( ;)

OR

We have, (x4, ;) = A(2, 3), 0 = 45°

So, the equation of the line passing through (2, 3) and making an angle of 45° with the x-

axis is
-z, _ YW
mqﬂ' ~ sind
—2 y—
:_ s
ii-f) si]n 45
= = 1 1

Let, x-y +1 =0 intersect the line 2x - 3y =9 = 0 at point P.

Let, AP=T
i -3
Then, the coordintes of P are given by ;S fﬁa = s; a5 T
= T = £
=x=2+ 7 andy=3+ v,
Hence, the coordinates of P are (2 + —, 3+ )
3t 7

Clearly, Point P lies on the line 2x -3y +9 =0

. I S YR L =
"2(2+2ﬁ) 33(3+ﬁ)+9 0
T r e

=?'4+E-9-E+9—[}

W o
= o4

= r=44/2

Therefore, the distance of the point from the given line is 4\/5

Here
n{A)=a+b+c+d=21.......0(1)
nB)=b+c+f+g=26....(i)
nCl=c+d+e+f=29 . ... (iii)
n(ANB)=b+c=14....(v)
nfCNA)=c+d=12.....()
n(BNC)=c+ f=14.....(vi



n(ANBNC)=c=8..... (vi)

Putting value of c in (iv), (v) and (vi)
b+8=14=Db=6

B+d=12=d=4

B+f=14=-f=6

Putting value of ¢, d, f in (iii),
B+4+e+6=29=e=20-18=11

Number of people who like product C only = 11

Section -V
W sin r+cos ¢
Y= Sinz—cosz
On differentiating both sides of y w.r.t. X, we get
dy [(sin z+cos ) i (sin #+cos £)—(sin £+cosz) i{sin £—CO8 Z)
dz (sin z—cos :rl:}l2

[by quotient rule of derivative]
__ [sinz—cos £)(cos £—sin z)—(sin z+cos z)(cosT+sin]

(sin z—cos z)*
—{cos z—sin 2)(cos 2—sin ) — (cos 2+sin z)°
2

(sinz—cos )
—(cos &—sin z)* —(cos z +sin z)°

(sin z—cos z)°
[—{cos® z-+sin® z—2 cos z sin z) +(cos’ z+sin®z+2 cos z sin z)]

(sin z—cos z)°
—[1+1] _ )

sin.x—f:t.wa;v:2 - sin T—Cos T
( )

bz
i, Given, f(z) = pe—1, O=sw<2
243, Z<a<3
Atx=2,

RHL = lixgr:;F f(z)
= lim f(2 + h)

= lim 2(2 +h) + 3

h—0

=2(2+0)+3




=4 +3=7 = [say]
[ f(x)=2x+ 3]
LHL= lim f(z) = lim (2 -h)
z—2" h—0
= lim(2-h)2-1=(2-0%-1
h—0
=4-1=3= 3 [say] [.". f(x) =x*-1]

If a quadratic euation has root & and 3, then the equation is

x2 - {Sum of roots) X + Product of roots =0
le,z2—(a+B)z+aBf=0
e, x2-(7+3)x+7x3=0

= x2-10x+21=0

OR

Let us take u = (e* sin x) and v = (sec x)
r_ du _ d(e'sinz)
T dz = dzr
Applying Product rule
[gh]I - grh + g1.1.I

Taking g=e*and h = sin x

U

u'= e*sin x + e* cos
Putting the above obtained values in the formula:-
(E}’ _ uwv—w
T
[ ef sin } _ (e"sinz+e” cos o) x(sec x)—(e” sinz)x (sec rtan )
Bec ¥ o

‘ _ (secx)
_ (e"sinz+e”cos z)—(e" sin ) x (tan )

(secx)

= cos X[(e* sin x + e cos x) - (e* sin x) X (tan x)]
= [(e* sin X cos X + e* cos® X) - (¥ sin X cos X) X (tan x)]
= [(e* sin x cos x + eX cos? X) - (e¥ sin? x)]

= (e* sin X cos X + e* cos? x - e¥ sin? x)

= (e* sin X cos X + e¥ cos? x - e¥ sin? x)
=eXsin x cosx + e* cos 2x

= e*(sin X cos x + cos 2X)



37. Suppose (a,b) be an arbitrary element of (A x B) N (C x D).
= (a,b) € (A x B)Nn(C x D)
= (a,b) € A x Band (a,b) € C x D
= (ac Aandb € B)and(acCandb€ D)
= (@€ Aanda € C)and (b € Bandb € D)
= a€(ANC)andbe (BN D)
= (a,b) € (ANC) x (BN D)

(Ax B)N(C x D) C (ANC) x (BN D).... (1)
Similarly, (AN C) x (BND) C (A x ByN(C x D)..... (i)
From Equations (i) and (ii),

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

Hence proved.
OR

e x, whenz > 0
Hereitisgiventhat:{:R= R:f(x) = Ixl =
—x, whenx < 0

We have

X -3 -2 -1 0 1 2 3 4

fx)=|x|| 3 5 1 0 1 2 3 4

On a graph paper draw the horizontal line X' OX as the x-axis and the vertical line YOY' as
the y-axis.

Take the scale: 10 small divisions = 1 unit.

On this graph paper, plot the points A(-3, 3), B(-2, 2), C(-1, 1), 0(0, 0), D(1, 1), E(2, 2), F(3, 3)
and G(4, 4).

Join these points successively to obtain the graph lines ABCO and ODEFG, as shown

helow.



n
o

Graph of f(x) = |x|

dr 9 3

: Wehfave.lT 7_ 4—2<x+ 7 1
x— T+ i
and R > X ... (ii)
From inequality (i), we get
4 O 3 16x—27 _ dax+3
ERE I S R

= 16x - 27 < 12x + 9 [multiplying both sides by 12]

= 16x - 27 + 27 < 12x + 9 + 27 [adding 27 on both sides]

= 16x <12x +36

= 16X - 12X < 12x + 36 - 12x [ subtracting 12x from bot sides]

= 4% < 36 = X < 9 [dividing both sides by 4]

Thus, any value of x less than 9 satisfies the inequality. So, the solution of inequality (i) is

given by ¢ € (—00,9)

x<9
nm* N | — o
9
From inequality (ii) we get,
Tr—1 Tz42 1422722
3 6 ro-— g F

= 7TX - 4 > 6xX [multiplying by 6 on both sides]

= 7X-4+4>6x+4[adding 4 on both sides]

= Tx>6x+4

= 7X-6X > 6X + 4 - 6X [subtracting 6x from both sides]
Sax=d

Thus, any value of X greater than 4 satisfies the inequality.



So, the solution set is € (4, c0)
x> 4
— o . ———-C
i |

The solution set of inequalities (i) and (ii) are represented graphically on number line as

given below:

4<x+9
— ) f— — et s (————— e
4 5 6 Vv 8 9

Clearly, the common value of X lie between 4 and 9.

Hence, the solution of the given system is, 4 <x<9i.e., 2 € (4,9)
OR

Given inequation is 2x -5y + 10 > 0
Consider given inequation as strict equation 2x-5y + 10=0

Points passing through line are shown below,

X 0 5 -5

y 2 4 0

plot a line using the above points.

s0, now line divide xy-plan in two parts

let point (0,0) which are not on a line. put this point in given inequation
0+10>0=>10>10

we observe that it satisfy the given equation. so the shaded region will be towards the
origin.

this shaded region shows the solution of the inequality.




