CBSE Class 11 Mathematics
Sample Papers 07 (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
IfX=1{1, 2, 3}, if n represents any member of X, write the set contain all numbers

represented by % .

OR



Write down all possible subsets of set {a, b, c}.

In which plane does the point (0, 5, -4) lie.

Find the degree measure to the radian measure (use = —) s

OR

In a right-angled triangle, the difference between the two acute angles is (’JT] ]G . Find the

angles in degrees.

SolvexZ+2=0

5. In how many ways can the letters of the word PENCIL be arranged so that N is always

10.
Lk

next to E?
OR

How many different words can be formed with the letters of the word EQUATION so that
the words begin with E and end with N?

The seventh term of a G.P. is 8 times the fourth term and 5th term is 48. Find the G.P.
Let A ={x, vy, z} and B = {1, 2}. Find the number of relations from A to B.

OR
IfA={x:Xx€ W,x<2},B={x:xN,1<x<5}and C={3,5} Find A x (BUC).

Find the equation of a circle with centre (h, k) and touching both the axes in first
quadrant.

The probability that a student will receive A, B, C, or D grade is 0.40, 0.35, 0.15, and 0.10
respectively. Find the probability that a student will receive a B or C grade.

OR

A card is drawn from a well-shuffled deck of 52 cards. Find the odds against getting a

spade.

Two coins are tossed together. List the sample space.

If a point lies on yz-plane then what is its X-coordinate?



12
13.

14.
15.
16.

17.

Express the product in factorial: 2 x 4 x 6 x 8 x 10

Find the value of cnsec( _ilw)
Find sinx and tan x, if cos X = - % and x lies in the third quadrant.

Find the value of cos (-2220°)

LetX=1{1,2,3,4}and Y ={1, 5, 9, 11, 15, 16} Determine which of the following sets are

functions from X to Y. f5 = {(1, 5), (2, 9), (3, 1), (4, 5), (2, 11)}.

Section - I1
Read the Case study given below and attempt any 4 subparts:
Plumbers are responsible for installing and maintaining water systems within buildings,
including drinking water, drainage, heating, sanitation, and sewage systems. Plumbers
are not only involved with the installation and development of new houses and plumbing

systems, but also with assessing and fixing problems in existing and older systems.

A plumber can be paid under two schemes as given below:
I: Rs 600 and Rs 50 per hour.
II: Rs 170 per hour.

L If the job takes n hours, then the values of n for which the scheme I will give the

plumber hetter wages are

a. less than 4 hours

b. less than 5 hours

c. more than 5 hours

d. 4 hours

il. Solve for x: 3x-91> -87 and 17x-16>18
a. x>2

b. X}E

; 3
C. Ecx«tz



d. all value of x is the solutions

iii. y> _Tl x+2 and y >3, Which graph represents the system of inequalities
¥

b.
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iv. Solve: f(x) ={x-1)x(2-x)}/(x-3) =20
a. (-00,1]U (2, 00)
b. {(-00,1]1U (2, 3)
c. (-00,1]UJ (3, 00)
d. None of these

v. Graph the following inequality on the number line: x < 14

e b

0 10 20
b. L III llllllillll H
0 10 20
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0 10 20
18. Read the Case study given below and attempt any 4 subparts:
In a colony, as shown in the following picture, an electric pole has been installed. The
pole has been tied by strong wire PQ) to support this pole, some electricians were working

on the staircase PS.

im

In the left and right side of the pole, two street lights are fixed at a height of 3m and 4m
respectively. These lights are given supply by wires PM and PN. The height OP=5 m and O
is the origin.
Now answer the following questions:
L What are the coordinates of point P?
a. (5,0
b. (0, 5)
c. (0,-5)
d. (0, 10)
il. What is the length of the staircase?
a 12m
b. 15m
c. 13m
d. 20m
iii. What is the area of the AOPQ?
a. 12m?
b. 15m?

c. 13m?



d. 20m*
iv. What is the equation of line PN?
a. X +15y=-75
b. 15x-2y+6=0
€. X+5y=50
d x-5y=20
v. What is the length of wire PM?
a. V101
b. V26 m
c. 26 m
d 25m
Part - B Section - 111
19. Let A and B be two sets. Then, prove thatA=B< A C Band BC A.
20. IfA={a,b},B={c,d}and C={d, e}, thenfind A x (BU C).

OR

Let A be the set of first five natural numbers and let R be a relation on A, defined by (X, y)
cERe <y

Express R and R'! as sets of ordered pairs. Find: dom (R'}) and range (R).

21. A wheel makes 360 revolutions in one minute. Through how many radians does it turn in

one second?

St/ 2
22. Express HoE in the form of a + ib.

-7

23. Solve the equation 9x2 + 4 = 0 quadratic equations by factorization method only.

OR

Solve the equation x%- \/"E ix + 12 = 0 by factorization method.

24. Find the domain and the range of the real function, f(x) = =—

25. Evaluate the following limits: lim yota-va ;
z—0 z+/altar

=—3
5

E—
26. Fvaluate lim w
z—0 (14+z¥-1

27. In a class of a certain school, 50 students offered mathematics, 42 offered biology and 24



28.

29.

30.

31,

32,

33
34.

35.

offered both the subjects. Find the number of students offering hiology only.

Express (1 + 2i)2 the complex numbers in the standard form a + ib.

OR
. 3+2isinf .
Find real € such that I 5iang 15 Purely real.
Section - IV
. . 2r—m
Find the value of lim :
x—smj2 COST

From a well-shuffled pack of 52 cards, a card is drawn at random. Find the probability of
its being a king or a queen.
The first term of an A.P. is 2 and the last term is 50. The sum of all these terms is 442. Find

the common difference.

OR
Find the 10th and nth terms of the GP =2, L =L 2
izl ages

If the vertex of the parabola is the point (- 3, 0) and the directrix is the line x + 5 = 0, then
find its equation.

Find r if > P,=5P,_;

In a survey of 200 students of a schoaol, it was found that 120 study Mathematics, 90 study
Physics and 70 study Chemistry, 40 study Mathematics and Physics, 30 study Physics and
Chemistry, 50 study Chemistry and Mathematics and 20 none of these subjects. Find the
number of students who study all the three subjects.

OR

In a town of 10,000 families it was found that 40% families buy newspaper A, 20%
families buy newspaper B and 10% families buy newspaper C. 5% families buy A and B,
3% buy B and C and 4% buy A and C. If 2% families buy all the three news papers, find

a. The number of families which buy newspaper A only
b. The number of families which buy none of A, B and C.
L Let A={811,12,15,18,23} and fis a function from A — N such that f(x) = highest prime

factor of x, find f and its range.



Tzt +2x+1
22 —8x+12°
Section -V

ii. Find the domain of the function f{z) =

36. A farmer buys a used tractor for ¥12000. He pays % 6000 cash and agrees to pay the

37.

38.

balance in annual installments of ¥ 500 plus 12% interest on the unpaid amount. How

much will the tractor cost him?
OR

Ifin an A.P. the sum of m terms is equal to n and the sum of n terms is equal to m, then
prove that the sum of(m + n) terms is - (m + n). Also, find the sum of the first (m - n) terms

(m > n).

The measurements of the diameters (in mm) of the heads of 107 screws are given below:

Diameter (in mm) 33-35 36-38 39-41 42-44 45-47
No. of screws 17 19 23 21 Z7
Calculate the standard deviation.
OR

Calculate the mean and standard deviation for the following table, given the age

distribution of a group of people:

Age: 20-30 30-40 | 40-50 50-60 60-70 70-80 80-90

No. of persons: 3 51 122 141 130 51 2

Solve graphically 4x + 3y > 12 and 4x - 5y > - 20.
OR

Solve the system of inequation graphically:  + 2y < 100,2x + y < 120,
z+y<70,z>20,y=>0




CBSE Class 11 Mathematics
Sample Papers 07 (2020-21)

Solution

Part - A Section -1
1. IfX={1, 2,3}

OR

The set has three elements , so power set has 23 = § elements
namely, ¢, {a}, {b}, {c}. {a, b}, {b, c}, {a, c}, {a, b, c}.

2. The point (0, 5, -4) lies in the yz-plane.

3. To convert radian into degree measures, we multiply by %

(YO (o, 180Y _ (1 180x7Y°_ (315)° _ (g93)°
L 16 V16 w A 16 22 _ B T ]

=39° (3 = 00) = 50" ()= 39" (223)

= 39°22' (3 x 60)" = 39°22'30"
OR

Clearly, the sum of the two acute angles of a right triangle is 90°.

Lid a
Difference between the acute angles = (%) = (115 X Lfrﬂ) = 12°

Let the two acute angles be x° and y°. Then,
X+y=90

X-y=12

we get X =51 and y = 39.

Hence, the angles of the triangle are 51°, 39° and 90°.

4 Wehavex?+2=0



ﬂI‘XZ ==

taking squareroot both sides

e, x=++—2 = ++/2i

. To Find: Number of ways to arrange letters P,E,N,C,I.L
Condition: N is always nextto E

Here we need EN together in all arrangements.

So, we will consider EN as a single letter.

Now, we have 5 letters, i.e. P,C,LL and ‘EN".

5 letters can be arranged in 5p5 ways

In 120 ways we can arrange the letters of the word ‘PENCIL’ so that N is always nextto E
OR

Since all words must begin with E and end with N.

S0, we fix E in the first place and N at the last place. Now, the remaining 6 letters can be
arranged in EPE. = 6! ways.

Hence, the required number of words = EPE = 6!

. Let a be the first term and r be the common ratio

.ay=8agand ag = 48

= ar®=8ar?and ar? = 48

= pd=8
= p3 =93
i

Putr=2inr?=48

a(2)? =48

= a=3

using condition of G.P we can write ,
Thus, the given G.P.is 3,6,12,.....



7. Here A={x,y,z}and B ={1, 2}
Number of elements in set A=3
Number of elements in set B =2
Number of subsetsof A x B=3x2=26

Number of relations from A to B = 2°
OR

Here we have:

A={x:xeW,x<2}={0,1}

B={x:x&€ N,1<x<5}=1{2,3,4}; and C={3, 5}
(BUC) =1{2,34,5}

Thus, A x (BUC) = {0,1} x {2,3,4,5}
={(0,2), (0,3), (0,4), (0,5), (1,2), (1,3), (1,4), (1,5)}

8. Circle is touching both the axes in first quadrant and centre is (h, k)
radius = h =k = c (say).

.". the equation of the circle is (x - c]z +{y - t:]2 = ¢2

= x%+y2-2c(x+y)+c2=0,wherec=h=k.

9. Let Eq, Es, Es, and E, denote respectively the events that a student will receive,

A, B ,Cand D, grades. Then, we have,
Required probability = P(E; LU E5 ) = P(E;) + P (E5 ) [Since, E; and Eq are mutually

exclusive events]
=0.35 +0.15 =050

OR



let S be the sample space. Then, n(S) = 52
Let E, be the event of getting a spade. Then, n(E;) = 13

" _ n{Ey) 13 1
< PEg) = n(s) 52 4

: : _ {1-P(E)}
= odds against getting a spade = ~RE)

_(-3) _s

(/4 1

10. When two coins are tossed together, the sample space is
S = {HT, TH, HH, TT}.
Here, HT shows a head on the first coin and a tail on the second. Similarly, TH means a
tail on the first and a head on the second and so on.
11. If a point lies on yz-plane its x-coordinate is 0.
12. We have,
2x4x6x8x10=(2x1)x(2x2)x(2x3)x(2x4)x(2x5)
=2° x (1 x2x3x4x5)

=20 x (5!)
13. Lety= cosec(—%) , then
Y= cﬂsec(—%) = — cosec(tir)
Putting # = 180°
41 <180° S a
Y= - cosec( 1 ) = —cosec(41 x 45°) = cosec (1845°)

= —cosec(90° x 20 + 45°) = — cosec45° = —4/2
14. We know that

cos’z + sinz =1

= sinz = + /1 —cos?x

In third quadrant sin x is negative.

] vl 2 - 12)2 5
C.8E = —+/1 — cosfx = st = — 1_(_1_3) =- 1%

_ sinz __5 18 _ 5
and, tanx = CGi % = lan x 13 oy 13- 12
15. Lety =cos 2220°, then
y = cos (-2220°) = cos 2220°
= cos (2160 + 30°) = cos(360° x 6 + 60°) = cos60° = 1

2
16. £3=1{(1,5),(2,9), (3, 1), (4, 5), (2, 11)}




T2

18.

19.

Every element of set X has an ordered pair in the relation f,.

However, two ordered pairs (2, 9) and (Z, 11) have the same first component but different
second components.

Hence, the given relation f4 is not a function.

Section - 1T
i (b)less than 5 hours

il. (a)x=2
%
ifi ¢) JEEINY S

iv. (b) (-0, 11U (2, 3)
v by T
0 10 20

i (b)(0,5)

il. (c)13m

iii. (d) 20 m?2

iv. (b)15x-2y+6=0

v. (a) v101

Part - B Section - 111
Given: A = B
ToProve: 4 C Band BC A
Proof:As we know that every element of A is in B and every element of B is in A in equal
sets
SLACBand BC A
SA=B=ACBand BC A
Now, Suppose A C Band BC A
By the definition of a subset, if A C B then it follows that every element of 4 is in B and
if B C A then it follows that every element of Bisin A.
LA=B
SJA=B& ACBand BC A

Hence Proved.



20. Given, A=1{a, b}, B ={c,d}, C=1{d, e}
Now,BlUJ C={c,d} U {d, e} ={c, d, e}
SCAX (BUQO={a b} x {c,d, e}
={(a,c), (a,d), (a,e), (b,c), (b,d), (b,e)}

OR

Here it is given that A is the set of first five natural numbers and R is a relation on A,
definedby(x, E R+ <y

Now, A=1{1, 2, 3, 4, 5}

Since, z < ¥y

R=1{(1,1),(1,2),(1,3),(1,4),(1,5),(2,2), (2, 3),(2,4), (2, 5),(3, 3),(3,4), (3, 5), (4, 4), (4, 5),
(5, 5)}

The domain of R is the set of first co-ordinates of R.

Dom (R) = {1, 2, 3, 4, 5}

The range of R is the set of second co-ordinates of R.

Therefore, Range (R) = {1, 2, 3, 4, 5}

21. Number of revolutions in one minute = 360 revolutions

Number of revolutions in 60 seconds = 360 revolutions
Number of revolutions in 1 second = % = 6 revolutions.

Angle made by wheel in 6 revolutions = 360 x 6 = 2160°
C
Now 2160° = (2160 x 17) " = (12m)°
B+y/2i B2 3 1+ /2
1-4/2i 11—/ 14/%
[multiplying numerator and denominator by 1 + V@i]
_ B4+5 /2 4++/21—2
1-(v2)?
_ 346y

142
_3(14+24/2)

3
=1+24/21

23. Given:9x2+4=0

22. Letz =

= 3x)2+22=0
= (3x)2 - (21)2 = 0 [i2 = -1]



24.

25.

= (3x+2i)(3x-2)=0[(a%-bY =(a+b)(a-b)]
= (3x+2i)=0o0r, (3x-21)=0
= 3x=-2ior3x=12i

% _ 2
=> X=-5 OrX= 3 N N
Hence, the roots of the equation are 3 and -3
OR
We have,

X%-/2ix+12=0

= x%-4/2ix-i3(12)=0

= X% - 34/2ix + 24/2ix-12i%= 0

= X (X-3/21) + 24/21 (x-3+/20) =0

= (X-34/21) (x +24/2D) = 0

= x-3+y/2i=00r,x+2+2i=0

=2 =8y 2her x=-2y2 1

Hence, the roots of the given equation are - E-V/E iand 3\/§ 1.

Here we are given that, f(x) = E

Clearly, f(x) is defined for all real values of x except that at whichx-5=0,1i.e.,x=5
.. dom(c) = R - {5}
Let y = f(x). Then,
V= z—:g = Xy-5y=X-3
By—3 ;
= X(y-1)=5y-3=Xx= =y i)
It is clear from (i) that X is not defined wheny-1=0.1.e., wheny=1
J.range (f) =R - {1}.
Hence, dom (f) = R - {5} and range (f) = R - {1}.
. . vefr—a
Given: lim ————
wl—:-l] T+ a*+ax
Rationalizing the given equation,
i FFEVA (VTR
z—0 (z+/a?+az) (Vatz+/a)
Formula: (a + b) (a - b) = a® - b?
{a+z—a) 1
= llm
z—0 (zy/aZ+az) (vaFz+/0)




26.

27.

28.

W 1
m—ﬂ] (z+/0?- I-am} (vatz+y/a)
= lim
m—>l] (v/a+taz a,-l-m-l—
- e T 1
= lm =
x—0 z+/a’taz ﬂfﬂﬂ 2“?"&
Putl +x=yand whenx — 0, theny — 1

(142 -1 e ¥R
“z0 (14zf-1 oyl yE-1
yi-1
= lin‘i 2_ 1 [dividing numerator and denominator by y - 1]
y—} e
-1
W, o
y—1 g=L; * y—+1 y-1
_ 6(1)"" " —a" n—1
=2 =

Let us consider,

Number of students offered Mathematics = n(M) = 50

Number of students offered Biology = n(B) =

Number of students offered Mathematics & Biology both =n(M M B) = 24
Number of students offered Biology only= n(B - M)

Venn diagram:

Now, we know that

n(B - M) =n(B) -n(M M B)

=42-24=18

Thus, Number of students offered Biology only = 18
(1+20)73

1

(1420
1

1+8i%+6i+1242




29.

1

T '2 = _ '3 = _3
—1_%i+m_12{, i“=-1landi”=-i)

—2i—11
1 —2i+11 : i :

i 11 X T2l [multiply and divide by -2i + 11]
—2i+11

4i*-121

—2i+11

—4-121

—2i+11 11 2i

= i - "1 T 1

OR

3+2isin® _ 3+2isind 1+2isind
* 1-2isind = 1-2isind 1+2isind
[multiplying numerator and denominator by 1 + 2i sinf]

We have

_ 3+6isin E—!—ﬂé:in B—4 sin? @ ['(a-b)(a+h)= s bg]
1—4(i)* sin® 8
3—4 sin? #4Bisinf
1+4 sin? #
_ 3—4sin’@ 8isind
1+4sin?@ = 144sin® @
We are given the complex number to be real.
Beinf  _
" 1+4sin® ¢
ie,singd =0

Thus, @ =nr,n € 2

Section - IV
2r—mw

We have to find lim
Ly RO

LHL = lim 2”‘“}

| CoE®
T—

3|

Letx = % —h
Ifx — % then we have,

h—=0

LHT =T Uz ) =
h—0 ms(%—h)

= iiiﬁ'] ﬂ;'ihh_ﬂ}

= —2lim

h— Sinh
-2

RHL=




30.

31.

et | COST
.'I:'—."’E
Letx = g—l—h
Ifx — %,then we have,
h—0
2( S +h)—
h—0 coﬁ(%+h)
— 2lim " -2
A0 sin h
5 dr—a
:}jl_}ni(cmz) = —2
2

We have to find the probability of its being a king or a queen.

Let A denote the event that the card drawn is king and B denote the event that card
drawn is queen.

In a pack of 52 cards, there are 4 king cards and 4 queen cards

Given : P(A) = <=, P(B) =

To find : Probability that card drawn is king or queen = P(A or B)

favourable number of outcomes
total number of outcomes

The formula used : Probability of an event =
P(A or B) = P(A) + P(B) - P(A and B)

P(A) = % (as favourable number of outcomes = 4 and total number of outcomes = 52)
P(B) = % (as favourable number of outcomes = 4 and total number of outcomes = 52)
Probability that card drawn is king or queen =P(Aand B) =0

(as a card cannot be both king and queen in the same time)

P(AorB)= = + 25 -0

PAaorB) = =2 — 2

P(AorB)= 2

Probability of a card drawn is king or queen = P(A or B) = %

Given, as per the given question,

a%=2

1=50

l=a+(n-1)d

50=2+(n-1)d

(n-1)d =48 ..(0)

Sp of all n terms is given 442



32.

".Sp =5 [a+1]

4432 = % [2 + 50]

Qrn=17...(ii)

From (i) and (ii) d = % — % -
The common difference is 3.

3

OR
e . . 3 1 1 2

Here,it is given the series, — g3 T gag e
The standard form of GP is, a, ar, ar?, ar>, ...
The common ratio is r.
First term in the given GP,a; =a=— %
Second term in GP, a, = %

1
The common ratio, r = ﬂ.r =22

ay 3 3
4

Now, nth term of GP is, a" = ar™1

Therefore, the 10th term, a1 = ar®

9
= 3 —E —g :ﬁ
dip = ar-= ( 4) ( 3) 6561

Now, the required nth term, a™ = ar™!

et (3) (-8) - (2) (3

Hence, the 10th term aqqg = ;5—2; and the nth term a,, = %

Given, vertex (- 3, 0) and directrix x + 5 = 0.
Let the coordinate of focus be S (a, 0).
We know that vertex is the mid-point of directrix and focus.

AY
'.{—3,0) =
(-5,0) /
X' 2 > X
M
(xy) P
y i

2
3

of the given GP.



33.

34.

.:Lam=(‘;ﬂﬂ)
Then, - 3 = _5;”' =a=-1

So, coordinate of focus is (- 1, 0).

By definition of parabola, PM?2 = p§?
Sx+5)E =+ )P4y
= x*+25+10x=x> +1+2x +y*

= y’=24+8x=y"=8(3+x)

Lr1'Pr'=ﬁj:":f*—l
5 6!
5= T (6—r+1)!
= L 65!
(5-r)! ﬁl['?—-r}{ﬂ—-r}{ﬁ—r]!
— 2 _ —

=r2—-13r+36=0=>r2-9r—4r+36=0
=r(r—-9)-4r—-9) =0=(r—-9)(r—4)=20
=r=9%orr=4

Now r =9 is not possible because r > n.

Thusr=4

Let M, P and C denote the students studying Mathematics, Physics and Chemistry,
respectively.

Then, we have,

n (U) =200, n (M) =120, n (P) =90, n (C) = 70,

n{MMP) = 40, n{(PMC) = 30, n(M M €) =50 and
n(MUPUC) =20

Now, n(MUPUC) =n(U) —n(MUPUC)
20=200-n(MUPUC)

nMU PU C)=200-20=180

Weknow that, n MU PU O =n(M)+n(B®)+n(O)-n(MMNP)-n(PMNC)-n(CMM)+
n(M M CMP)

. 180=120+90+70-40-30-50+n(M NI CMP)
=180=280-120+n (MM CMP)

=180+ 120-280=n(M M CMNP)
San(MMOCMP)=300-280 =20

Hence, 20 students study all the three subjects.



OR

We have,total number of families = 10,000

Number of families buy newspaper A = 40%

Number of families buy newspaper B = 20%

Number of families buy newspaper C = 10%

Number of families buy newspaper A and B = 5%

Number of families buy newspaper B and C = 3%

Number of families buy newspaper A and C = 4%

Number of families buy all three newspapers = 2%

Suppose U be the total number of families, A, B and C be the number of families buy

newspaper A, B and C respectively

a. Now to find: number of families which buy newspaper A only
We have n(A) = 40%, n(B) = 20%, n(C) = 10%, n{A M B) = 5%
nBMNC)=3%nANC)=4%nANBMNC)=2%
Percentage of families which buy newspaper A only,so
=nA)-NANB)-nANC+nANBNC)
=40-5-4+2=133%
Number of families which buy newspaper A only therefore,—= % x 10000= 3300
Thus, there are 3300 families which buy newspaper A only

b. Now to find: number of families which buy none of A, Band C
We have n(A) = 40%, n(B) = 20%, n(C) = 10%, n{A M B) = 5%
nBMNC)=3%nANC)=4%,nANBMNC)=2%
Percentage of families which buy either of A, B and C,so
=n(AUBUC)
=n(A)+nB) + n(C)-nANB)-nBNO-nAN O +n(AMBNC)
=40+20+10-5-3-4+2=60%
Percentage of families which buy none of A, Band C
= Total percentage — Number of students who play either = 100% — 60% = 40%
Number of families which buy none of A, Band C = % x 10000 = 4000
Therefore, there are 4000 families which buy none of A, Band C

35. 1 A=1{8,11,12,15,18,23}, fis function from A — N such that

f(x) = Highest prime factor of x



.". f(8) = Highest prime factor of 8 = 2

f(11) = Highest prime factor of 11 = 11

f{12) = Highest prime factor of 12 = 3

f(15) = Highest prime factor of 15 = 5

f{18) = Highest prime factor of 18 = 3

f{(23) = Highest prime factor of 23 = 23

. £=1(8,2),(11,11),(12,3),(15,5),(18,3),(23,23) } and range of f = {2, 3, 5, 11,
23}

- 224 et
ii. Here, f(z) = 5=

Since, f(x) is a rational function of x.
.. f(x) assumes real value, except for those values of x for which x2-8x+12=0.
= (X-6)x-2)=0
=xXx=2,6
Hence, domain of function = R- {2, 6}
Section - V
36. Total cost of the tractor = ¥ 12000, Cash paid = X 6000

Balance to be paid = 12000 - 6000 = X 6000

Annual installment = ¥ 500

.~ Number of installment = o, 12

500

Interest of 15" installment = % =% 720

Amount of 15 installment = 500 + 720 =X 1220

Interest of 2™ installment = % =% 660

Amount of 2™ installment = 500 + 660 = ¥ 1160

Interest of 3™ installment = % =3 600

Amount of 3™ installment = 500 + 600 = ¥ 1100

.". Sequence of installments is 1220, 1160, 1100, .......... which isin A.P

Here,a=1220,d=1160-1220=-60and n =12

.8 = $[2a 4+ (n - 1)d]

12

5 [2 x 1220 + (12 — 1) x (—60)]

6 [2440 - 660] = ¥ 10680

Therefore, the total cost of tractor is (10680 + 6000) = ¥ 16680



37.

OR

Let a be the first term and d be the common difference of the given A.P. Then,
Sm=n= % {Za+(m-1)d}=n= Zam+m(m-1)d=2n....(1)

and = S,=m = % {Za+(m-1)d}=m=Zan+nin-1)d=2m....(i1)

Subtracting (ii) from (i), we get

Zaim-n)+{mim-1)-n{n-1)}d=2n-2m

= 2a(m-n)+{mZ-nYH-(m-n}d=-2(m-n)
= 2a+(m+n-1)d=-2 [On dividing both sides by (m - n)] ...(iii)
Now, Sy s = ””THL {2a+(m +n-1)d}

= Smon= 2 (.2) [Using (D)}

S.Sm+n=(m+n)

From (iii), we obtain
Za=-2-(m+n-1)d...(iv)

Substituting this value of 2a in (i), we obtain
2m-m{m+n-1)d+m(m-1)d=2n
=d=-2(2) .(W)

Puttingd =-2 (2"} in (iv), we obtain
2a=-2+ % (m +n-1) (m +n)....(vi)

Now,

Smn= 5~ {2a+(m-n-1)d}
= Smn = 5 {2+ 2 m+n-1)(m+n)- -2 (m-n-1)(m+n)} [Using (v} and (vi)]

= T, [/ LS :1—7; (m+n)} = ﬂ% (m -n) (m+ 2n)

Here the class intervals are formed by the inclusive method. But, the mid-points of class-
intervals remain the same whether they are formed by the inclusive method or exclusive

method. So there is no need to convert them into an exclusive series.

Calculation of Standard Deviation

Diameter (in Mid-values, | No. of screws, u; =

mm) Xj 7] % —40




33-35 34 17 -2 -34 68
36-38 37 19 -1 -19 19
39-41 40 23 0 0 0
42-44 43 21 1 21 21
45-47 46 27 2 24 108
¥ f =107 2w | By’
1
22 216
HereN=Y f;=107, %X fiu; =22, Z fiu;2 =216, A=40 and, h = 3
2
. —n2l(Llsg.2 1sie, Y21 _q) 216 22
= Var (X) =9 (2.0187 - 0.0420) = 9 X 1.9767 = 17.7903
.S8.D. = 4/17.7903 = 4.2178
OR
Here A=55,h=10
Calculation of Mean and Standard Deviation
mid-values Number of persons u; = fu 5 2
Age (x;) ) T it u; f; u;
10
20-
25 3 -3 -9 9 27
30
30-
35 51 -2 -102 4 204
40
45-
45 122 -1 -122 1 122
50
50-
55 111 0 0 0 0
60
60- RS 110 1 110 1 110




38.

AR

70
70-
75 51 2 102 204
80
80-
85 2 3 6 18
90
E f. u.- = A 12 =
N = 3 f; = 500 1 E
5 705

Here, N=X ;= 500, X f;u; = 5, & f; u;% = 705

X =A+h(FEfiu)=55+10 (%)=55.1

and, 0% = h? {(%Efs:uf) - (%Efiui)z}

—g2=1004 70 _ (5 ? =100 x 1.4099 = 140.99
800 500 ) .

=- Standard Deviation, & = /140.99 =11.8739

We have,

4x+ 3y > 12..00)
4x - 5y > - 20 ...(ii)
Take inequality (i),

4x + 3y > 12

Convert inequality (i} into linear equation i.e. 4% + 3y = 12,
X 0
y 4

Thus, line 4x + 3y = 12 passes through points (0, 4) and (3, 0)
On putting X = 0 and y = 0 in inequality (1), we get
4(0)+3(0) > 12

= 0> 12

which is false.

.*. The region represented by 4x + 3y > 12 is the region which does not contain the origin.

Take inequality (ii),




4x -5y = - 20

Convert inequality (ii) into linear equation i.e., 4x - 5y =- 20

X 0 -5

y 4 0

Thus, line 4x - 5y = - 20 passes through points (0, 4) and (- 5, 0)
On putting x = 0 and y = 0 in inequality (ii), we get

4(0M-5(0) =-20

=02=-20

which is true.

.". The region represented by 4x - 5y > - 20 which is region contain origin.

4Y

+Y

Hence, the common shaded region represents a solution of the given system of

inequalities.
OR

The graphical representation is given by the common region in the given below.

r+ 2y <100 ... ()

2z +y < 120 ..... (ii)

x>0 ... (i)

y =0 ... (iv)

r+y<70...

Inequality (i) represents the region below line x + 2y = 100 (including all points on the line
X + 2y = 100).

Inequality (ii) represents the region below line 2x + y = 120 (including all points on the




line 2x + y = 120).

Inequality (iii) represents the region in front of line x = 0 (including all points on the line
x=0).

Inequality (iv) represents the region above line y = 0 (including all points on the line y =
0).

Inequality (v) represents the region below line x + y = 70 (including the line x + y = 70).
Therefore, every point in the common shaded region including the points on the
respective lines represents the solution for the given inequalities.

This can be represented as follows;

N

hn:'{r'q;-,'s."'ﬂ L+ 2‘;1;"'?5120

a:x+2ys100




