CBSE Class 11 Mathematics
Sample Papers 06 (2020-21)

Maximum Marks: 80
Time Allowed: 3 hours

General Instructions:

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

24 marks and Part B carries 56 marks

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

ili.

Both Part A and Part B have choices.

Part - A:

ii.

ili.

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

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

Part - B:

ii.
iii.

iv.

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

Section III comprises of 10 questions of 2 marks each.

Section IV comprises of 7 questions of 3 marks each.

Section V comprises of 3 questions of 5 marks each.

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

questions.

Part - A Section -1
IfA={3,579,11},B={7,9,11,13},C={11,13,15} Find (AN B) N (BU C)

OR



Is the set of letters in the English alphabet finite or infinite?

Find the distance between (-3, 7, 2) and (2, 4, -1) pairs of points.

Express as the product of sines and cosines: cos 12x + cos 8X.
OR

Find the value of sin 3%.

Find the sum (i’“ 4 gntl o gnt2 4 z'“+3}, wheren € N.

5. In how many ways can b pictures be hung from 4 picture nails on a wall?

OR

If there are six periods in each working day of a school, then in how many ways we can

arrange 5 subjects such that each subject is allowed at least one period?

Ifa, b, c are in G.P. and al™ = b'¥ = ¢1Z prove that x, y, z are in A.P.
2x-1

Find the domain of the real valued function of real variable: f{x) = g

OR

Letf: R — R: f(x)=x%*+ 1. Find £1 {10}

Find the equation of the circle whose centre is (2, -3) and radius is 8.

9. Suppose we throw a die once. Find the probability of getting a number greater than 4.

10.

1k
12

13.
14.

OR
A die is thrown. Find the probability of getting a multiple of 3.

Consider the experiment of rolling a die. Let A be the event getting a prime number, B be
the event getting an odd number. Write the sets representing the event Aor B

What is the locus of a point (¥, y, z) for whichy =0,z =07?

How many different words can be formed with the letters of the word CAPTAIN? In how

many of these C and T are never together?

Iftan o = X + 1, tan 3= x - 1, show that 2 cot (& — ) = x.

, 8in A4sin3Ad
Prove that: T tan2A4



COS Y—COS T 2 2
16. Find the range of the function given by f (x) =1 + 3 cos2x.
Hint: =1 <cos2zx <1 = -3 < 3cos2z <3= —-2<1+ 3cos2z < 4)
Section - II

+ “+ -
15. Prove that DBITORY — cut(u) cut(g).

17. Read the Case study given below and attempt any 4 sub parts:
Schools do not take 1) tests of the majority of students anymore. IQ tests are mostly used
for children who struggle in school in order to determine if they are eligible to receive
special services. Do you think this is a mistake? If money were not an issue, what do you
think of the idea of giving an 10 test to every child in upper elementary school? Is this a
good idea or a bad idea? What would you see as the pros and cons of doing so? Write an
opinion piece answering these gquestions, concluding with your recommendation either
to give all children IQ) tests or not.

MA

IQ of a person is given by the formula IQ = == % 100 where MA is mental age and CA is

the chronological age. If 80<< 1) <140 for a group of 12 years old children, find:
Person A = 0 70

5% ?b 85 100 115 130 145

Wewchler M = 100, 5D = 15

i
H Persan B = K1 70

23 63 k1l 100 119 137 156
BET M =%5E 5D =187

Figure 1: 10 distabution of two different 504



'
55 70 85 100 115 130 145 160

o5
i the range of their mental age.
a. 9.6t014.8
b. 9.6 and 16.8
c. 9.61016.8

iwv.

d. 14.81t016.8 2.

Jake is younger than Sophie. Sophie is 14 years old.

Write an inequality that compares Jake's age in years, j to Sophie's age.

a. j<14
b. j>14
c. j<14
d j=14

The graphical representation of X > 2 on the number line is

L

ra

o —
]
Ma

p, Cm— T T T | >
-2 -1 0 1 2

¢ ( I | | | H
=2 -1 0 1 5

d € [r——— T >
2 A 0 1 2

{14,15,16} is the solution set of

a Xx>ld4andx =17, x&2
b. x214andx < 17, x€7Z



c. Xx>14andx<17 x€Z
d x=14andx <17, x2
v. y>—x+2 and y<3x-2 Which graph represents the system of inequalities




18. Read the Case study given below and attempt any 4 sub parts:
A surveyor was measuring the width of a river. For this, he selected a tree at Y on the
other side of the river. He is standing at Point 0(0,0). From O he walks 50 m in the right
direction, at point B he fixes a stick. From B in the right side at distance 20 m at C fixes a
stick. Now from C, he walks perpendicular to line OC. Further, he fixes a stick D so the
stick D, B and the tree are in the same straight line approximately. He finds that CD =
30m.

We assume that OC is the x-axis and OY is the y-axis.

Now answer the following questions:

1L What are the coordinates of point D?
a. (50, 30)
b. (70,-30)
c. (50, 20)
d. (70, 30)



ii. What are the coordinates of point C?
a. (0, 500)
b. (0,-70)
c. (0, 70)
d. (70, 30)
iii. What is the width of the river?
a 75m
b. 50m
c. 200 m
d. 300 m
iv. What are the coordinates of point Y?
a. (0, 100)
b. (0,-70)
c. (75,0)
d. (0, 75)
v. What is the equation of straight line BD?
a. 3x+2y =150
b. 3x+2y =100
c. 5x+2y=150
d. 5x-3y =150
Part - B Section - I1I
19. Let A and B be two sets. Then, prove that A=B<=< AC Band BC A.
20. Suppose a set A = {January, February, August} and set B = {28,15, 30}. Write a relation R
given by R = {(a,b) € A x B, where a is month and b has number of days}. Also, find
R

Which ordered pair in R represent an independence day?

OR

If the ordered pairs (x, -1 ) and (5, y) belong to the set {(a, b) : b = 2a - 3}, find the values of

xandy.

21. Iftan x + sin X =m and tan X - sin X = n, show that m?-nt= 4./mn.

22 Ifz=2+i.pmvemat33+ 3z2 -9z + 8 = (1 + 14i)



23.

24.

25.
26.
27

28.

29.
30.

31

32,

33.

34.

Prove that (1 — 4)"(1 — %)n = 2" for all values of n € N.
OR

For any two complex numbers 2, and z,, prove that: [z1 — 23| > |z1]| — |22/

Find the domain and the range of the real functions: f{z) = %

If f is a real valued function defined by f(x) = x? + 4x + 3, then find £(1) and £(3)
Differentiate the functions with respect to x: cos (X + a).
Let A={a,b,c,d}, B=1{a, b, c}andC={b, d}. Find all sets X such that: X C Aand X I B.

Solve: x2-x+1=0.

OR

Solve the equation 4x*-12x+25=0 quadratic equations by factorization method only.

Section - IV
: ; ; : __ dx+bhsinx
Find the derivative of the function f(z) = 5=

If the letters of the word ASSASSINATION are arranged at random. Find the probability
that: Two I's and two N’s come together.

A man arranges to pay-off a debt of Rs. 3600 by 40 annual installments, which are in AP.
When 30 of the installments are paid, he dies leaving one-third of the debt unpaid. Find

the 8" installment.
DR

Find all the sequence which are simultaneously AP and GP.

Find the centre, the lengths of the axes, eccentricity, foci of the ellipse: ax%+ 1.,'2 -8x+2y+
1=0.

Write the number of ways in which 6 men and 5 women can dine at a round table if no
two women sit together.

List all the elementofthesets: H={x:x € Z, |x| < 2}

OR

The Given 'Set’ is null or not? Set of odd natural numbers divisible by 2.



35. If (% +1,y— %) = (g,%)ﬂndmevames of x and y.

Section -V

36. The lengths of three unequal edges of a rectangular solid block are in GP. The volume of

the block is 216 cm? and the total surface area is 252 cm?. Find the length of the longest
edge.

OR

The interior angles of a polygon are in AP. The smallest angle is 52° and the common

difference is 8°. Find the number of sides of the polygon.
37. Where x is a positive integer. Determine the mean and standard deviation of the marks.
OR

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

X 3 5 7 9 h | 13

f 6 8 15 3 8 4

38. Solve the following system of linear inequalities.
2(2x +3)-10 < 6(x - 2)

and 2:‘:1“3'+I[f'v'3_:'2+4—3m

OR

Solve: the inequality 3 (2 -x) > 2 (1 —x) for real x.
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Solution

Part - A Section -1
. ANB={70911}

BuUC ={7,9,11, 13,15}

(AN B)N(BUC) ={7,9,11}

OR

The set of letters in the English alphabet is a finite set because there are 26 letters in the
English alphabet.

. Let A(-3, 7, 2) and B(Z, 4, -1) be two points. Then
AB = \/ 24+ (4—7)% 4 (—1 — 2)? [using distance formula]

z\/(2+3) + 4—?) +(~1-2)’= y25+9+9 = v/43 units

. Lety =cos 12x + cos 8%, then
y = 2 cos ( HHSE) cos ( 12:‘:_3‘“) {'."cosA+cosB=2cos (ﬁ) cos (ﬁ) }

2 2 2
=2 cos 10X cos 2%

OR

in3® — Ginfr %) — Qi — 1
Siny = Sin(mw 4]_5”14_\,@
. We have i+ {®*1 + jn+2 4 jn+3

=04 0+ 02 + 0 i3

=" (1+i +i% +1%) [i® = -1 &% = -]
=i"(1+i-1-1)

=it (=0

. There are 6 pictures to be placed in 4 places.

Therefore, a permutation of 6 different objects in 4 places is

_ ¢!
PO = oo




S g 360.

This can be done by 360 ways

OR

Six periods can be arranged for 5 subjects in GPS ways

:%:6><5><4><3x2x1=?2ﬂ
One period is left, which can be arranged for any of the 5 subjects. One left period can be
arranged in 5 ways.

.". Required number of arrangements = 720 x 5 = 3600

. We are given that,

al/® = pli¥ = c12 = )(say)
=a=Ab=MNandec= X*
Now, a, b, ¢ are in G.P.

= b?=ac

= (A¥)? = A% x \*

- /"\Ey=}lz+z
= 2y =X+12Z

= X, y,Zarein A.P.

. Clearly, f(x) is defined for all real values of x, except for the case when s g=0,
x2-9=0

=x2-32=0

=(x+3)(x-3)=0

=x+3=00rx-3=0

=X =43

When x = +3, (%) will be undefined as the division result will be indeterminate.
Thus, domain of f = R - {-3, 3}

OR

Here we have, f(x) = xZ+1

To find inverse of f(x), Let y = f(X)

Then,y=x2+1



10

11.

12

y-1=x?
x=4/y—1
@) =ve-1
Substituting x = 10

f110)=4/10-1=4,/9=3

The required equation of the the circle is

(x-2)% + (y - (-3))* = 8

(x-2)* + (y + 3)*= 82

nr,x2+y2—4x+ﬁy—ﬂlzﬂ.

Suppose A be the event of getting a number greater than 4.

Number of possible outcomes = Total number of outcomes on throwing a die =6

Number of favourable outcomes = {5,6} = 2

.". Probability of getting a number greater than 4 is,

P(A)=%-=1%

OR

As 3, 6 are multiples up to 6, so the desired outcomes are 3, 6, and total outcomes are 1, 2,
3,4,5,6

Therefore, total no.of outcomes are 6, and total no.of desired outcomes are 2

Probability of getting multiple of 3 = % &

Lo | bt

Conclusion: Probability of getting multiple of 3 when die is thrown is %

Here sample space s={1, 2,3,4, 5,6}, A=1{2,3,5}and B = {1, 3, 5}
‘AorB'=AlUUB=1{1,2 3,5}

On the x-axis both y and z coordinates are zero.

Hence, the locus of a point for which y = 0, z = 0 is X-axis.

To find: number of words such that C and T are never together

Number of words where C and T are never the together = Total numbers of words -
Number of words where C and T are together

Total number of words =% =2520

Let C and T be denoted by a single letter Z

New word is APAINZ



13.

14.

15.

16.

This can be permuted in —; = 360 ways

Z can be permuted amnng 1t5-.=.-]f in 2 ways

number of words where C and T are together = 360 x 2 = 720

number of words where C and T are never together = 2520 - 720 = 1800

There are 1800 words where C and T are never together

We have giventhattane =x+1andtan S=x-1

To prove 2cot(a — 8) = = x>
LHS = 2cot(a — B)
_ 2(1+tan o tan 3)
~ [tanc—tan g
_ 2+2x+1)(=—-1)
(z+1—241)
24+22"-2

2
= xz
= RHS

Hence proved.
__ sin344sind

cos Bﬁl-cns (QM 4
B 25111
- 2-::0-5( 3 )cos(“"i)

T+y Ty

sinx+siny=2sin

_ sin2Acos 4

=g i itan 2A = RHS
_CosxTtcosy &+ Y
Toproves . ar — cnt( 5 ) cot(—? )
_ COST—COSY
Now L.H.5 = €OS —COS T
Ty £y

2 cos TC{IE i

+i,|' y—x
2sin — sin 5
4+ y‘ &r— y
€08 ——C08 —

Y . y—T
5in

2
o r—y
g g S
Here we havef(x) =1 + 3 cos2x.
We know that, —1 < cos2zx <1
= —3<3cos2r<3

= =-2<143cos2zx<14

sin

= cot

Y

Y

2

cos

2

and cos X + cos y = 2 cos



= -2 < f(z) < 4
c.Rangeoff =[-2, 4]

Section - I1
17. i (b)9.6 and 16.8
ii. (a)j <14
.
@~ 2 & 4 § & °
iv. d)x=14andx<17,x€Z
Yy
S 4~
L™
8 4+
-
p
2R
v. ()
et \h\ —
-4 24
.
\
“
~
1

18. i (b)(70,-30)
ii. (c)(0,70)
iii. (a) 75 m
iv. (d) (0, 75)
v. (8)3x+ 2y =150
Part - B Section - III
19. Given: A = B
ToProve: A 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
SACBand BC A
SA=B=ACBandBCA
Now, Suppose A C Band BC A
By the definition of a subset, if A C B then it follows that every element of A is in B and
if B C A then it follows that every element of Bisin A.
SA=B
SA=B& ACBand BC A



20.

21

22

Hence Proved.

Given sets are:

A ={January, February, August}

B ={28,15,30}

. R={(January,28), (January,15), (January, 30), (February,28), (February,15 ), (February,
30), (August, 28), (August, 15), (August, 30)}

R1={(z8, January), (15, January), (30, January), (28, February), (15, February), (30,
February), (28, August), (15, August), (30, August)}
The ordered pair which represent Independence day is (August, 15).

OR

We have,

(x,-1) € {(a,b):b=2a-3}

and, (5,y) € {(a,b) :b=2a-3}
—-1=2XX-3andy=2 xX5-3
=-1=2Xx-3andy=10-3

= 3-1=2xandy=7

= 2=2xandy=7
—X=landy=7

We have, tan x +sin ¥ = m and tan X - sin x = n.

= mZ-n?= {tan X + sin :{}2 —[tElIlX—SiI"LX]E =4tanXxsinx... (i)

and, 4/mn = 4,/(tanz + sinz)(tanz — sinz) = 4+/tan?z — sin’ &

*Ell:l A :-un r— $]n zfnﬁz:; Si-ll2 z{l—cns? :I:I
_4\/ sin m_d:\/ cost & _4\/ cos® ¥

=l sin’ & sin’ @
cosfy  COSE

=4tan X sin x ... (ii)

From (i) and (ii), we obtain that m?-n?= 4\/??_?.?1 ]
We have,

Z=2+i=z-2=1

= (z-2)* =1

=> 7% 4z +4 = -1

=> 7% -4z +5=0...(0)



,*,23+322—92+B

=gz(z%-4z + 5) + Tz -4z + 5) + 14z - 27
=(Z X 0+ (7 x 0)+ 14z - 27 = (14z - 27) [using (i)]
=14(2 +1)- 27 = (1 + 141i)

Hence, 23 + 3z%- 9z + 8 = (1 +141).

. LHS.= (1—d)"(1- 1)

— (1 == i)ﬂ(l e i—4*1+3)“ “411 =1]
= (1-9)"(1-3)" 18-

= (1- D1 + D"

Applying a"b" = (ab)"
=((1-D+"

= (1-2)"
=20
LHS =RH.S

Hence Proved.
OR

We have,

21 — 23| = |21] + |22]® =221 | 22| cos(81 — 63)

S—1<cos (0 —62) <1

= cos(fy —02) <1

= —cos(fh —82) = —1

= —2|21||22| cos(fy — 82) = —2|z1| |22

= |21|* + |22/* =221 22| cos (61 — 62) > |z1|* +]22|* — 2|21 |22l
= |21+ 22| > (1] — |22l)’

= |21 — 22| = |z1] — |22

Hence proved.

. Here we are given that, f(z) = %

Need to find: where the function is defined.
Let, f(x) = 2 =y ......(D)

To find the domain of the function f(x) we need to equate the denominator of the function



25.

26.

to 0

Therefore,

x=0

It means that the denominator is zero when x =0

So0, the domain of the function is the set of all the real numbers except 0

The domain of the function, D{ﬂx]} = (-00, 0) U (0, oo)

Now, to find the range of the function we need to interchange x and y in the equation no.
(1)

So the equation becomes, % =z

=y=1=Ff(=1)

To find the range of the function f(x;) we need to equate the denominator of the function
to 0.

Therefore,

x=0

It means that the denominator is zero whenx =0

So, the range of the function is the set of all the real numbers except 0.

The range of the function, Rg = (-00, 0) U (0, o0)

We are given that, f(x) = X2 +4x + 3,

. J{1+h)—f(1)
2P} = hay
A h
-~ ({1+h]2+4{1+h]|+3]—{13+4><1+3]
= = lim
(1) h—0 h
. (h*+6h+8)-8 Bia .
:f(l]:]m% =lim 25 - limn+6=6
h—0 h—0 h—0
and, £(3) = lim M}
: h—0 h
x {{3+h}3+4{3+h1+3}—{32+4x3+3}
== f(3) = lim
(3) h—0 h
. (R*+10R+24)-24 _, p2 :
:>f(3]=]m1[ 7 ) :]uuh";lmh=hmh+1ﬂzlﬂ
h—( h—0 h—0
we have,

di; (cos (X + a))

= %{cos X.cosa-sinXx.sin)[.'.(cos(Xx+a)=cosxcosa-sinXxsinal
_ d : d i

=C0s aﬁ (cos X) - sin aﬁ (sin ¥)

= ¢cos al-sin X) - sin a (cos x)



=-(sin X cos a + cos X sin a)
=-sin (X + a).
% (cos(x +a))=-sin (x + a)
27. Here, wehaveX C Aand X[ B
= X is a subset of A but X is not a subset of B
= X € P (A) but X € P (B),we get
= X ={d}. {a, b, d}, {b, c, d}, {a, c, d}, {a, d}, {b, d}, {c, d}, {a, b, c, d}.

28. X2-xX+1=0

2 1,3 _
R sl
= x2-201y+ ()2 32=0
.5 3
_lyz (VENT
= (z— 3 (2 0

1, V3 1 V3Y _
~ (e 4+ %) (-1 9) -

1, V3 1 V3 _
=>(m_§+T)_Dﬂr(m_§_T)_ﬂ
>x-f—Porx-p 4 f
Hence, the roots of the equation are % 51 %E

OR

4x%-12x+25=0

= 4x%-12x+9+16=0

= (2x)2+32-2 x 2x X 3-(4D)%=0

= (2x - 3)% - (4i)% = 0 [(a-b)? = a% -2ab + b?]

= (2x-3+4i) (2x-3-4i)=0[a®-b%=(a + D) (a- b)]
= (2x-3+4i)=0or, (2x-3-4i)=0

= 2X=3-4dior,2x=3+4i

=>~:-;=E -2ior,x= % + 21

2
Hence, the roots of the equation are % -2i and % =21

Section - IV
dr+hsinx
Jr4Tcosx . p
3247 cos x) - (dr+5 sin z)—(dz+5 sinz) = (3z+7 cos z)

29. Here f(z) =

o fe) ="

(3z+7 cosz)*



(3z+Tcosx)(4+5cosx)—(4x+5sinz)(3—Tsinzx)
(3z+T7cos z)”
12x+152 cos 2428 cos x+35 cos® x— 122+ 282 sin 2—15sin £+35 sin ¢

(3247 cos z)°
15z cos z+28 cos o+ 28z sin - 15 sin +35{ cos’z+sin’x)

{3z+T7cosx )
__ 1bzcos 2428 cos 2428z sin x—15 sin 2435

o (3z+Tcosz)”
. As we have to get the probability that two I's and two N’s come together,

l l N N A S S A S S A T O

S0, now numbers of letters is 1{ two I's and two N's are counted as one letters) + 9= 10

_ 4 10!
0E) = X

4

.". Required Probability = ——

Hlzm

_lom! 5 3412121
141919 1
B 3,4.%1&(}{4! 13

13x12x11x10!
4><>§3><§<xlx

= X T2x11
143

. Here, total debt, § = Rs. 3600

and total installments, n = 40

Let a and d be the first installment and increment in installment.

By using sum of n terms of an A.P., we get

-.3600= 2 2a+(40- 1) d]

= 180=2a+394d... (i)

Now, after 30 installments, one-third of the debt is unpaid.

e, @ = Rs. 1200 is unpaid. Thus paid money = 3600 - 1200 = Rs. 2400
So, again by using sum of n terms, we get,

S30 = 2400 = 22 [2a + (30- 1) d]

= 160 =2a +294d ... {iQ)
On solving Eqgs. (i) and (ii), we get
a=51,d=2

We know that, """ term, T,=a+ (n-1)d

- 8Minstallment, Ty =a +(8-1)d=51+7 X 2



32,

=51+ 14 =Rs. 65

Hence, the 8 installment is Rs. 65.
OR

Let Ty, T, Ty, ... be a sequence which is AP as well as GP.
LetT,=a+(n-1)d,Vne N

So, the sequence isa,a+d,a + 2d,...
This is also a GP.

Tn+l T:'HE '.v,'
¥ =—=—,Yne N
T Tan’
a+nd __ at+{ntl)d

at+{n—-1)d =  a+nd
= (a+ n-::l]2 = [(a + nd) + d] [(a + nd) - d]

== (a+ nr:l}l2 ={a+ ntl]2 - d?

= d2=0
=d=0

5o, the sequenceisa,a+0,a+2(0),...1.e,a,a,a..

4x2+y2—3x+2§.r+1=[}

= 4(x% - 2%) + (y© + 2y) =-1

= 4x2-2x+ 1)+ (y2+2y+ 1) =-1+4+1
= Ax-1)2+(y+1)%=4

- (3—11]2 i (H‘;-'i]? 3

Centre = (x4, y¥1) = (1,-1)

Here,x;=laand y; =-1
Also,a=1andb=2
Major axis = 2b

=2 X 2

Major axis =4

Minor axis = 2a

=2x1

Minor axis = 2



33.

34.

eccentricity, e = e

=b-e=1fl—%

P
Foci = (x4, y1 & be)
=(1,-1++/3)

6 men can be arranged in (6-1)! = 5! ways to dine at a round table.

Now, if we place 5 women in 6 empty seats between them so that no two women will be

together, and this can be done in E’PS ways i.e. in

6!
(6—5)!
As, the operations are dependent, so, the number of ways in which 6 men and 5 women

= 6! ways.

can dine at a round table if no two women sit together.
=5! X 6!

The discussion can be shown pictorially as:

3
L)
[X = 6 empty seats between the 6 men(M)].
Here,x € Zand |x| < 2
Z is a set of integers ,the theref
Integers are ...-3,-2,-1,0,1,2,3, ...
Now, if we take x = -3 then we have to check that it satisfies the given condition |x| < 2
|-3] =3>2
Therefore, -3 ¢ H
Ifx=-2 then |-2| = 2 [satisfying |x| < 2]
=-2€ H
Ifx=-1then |-1| =1 [satisfying |x| < 2]=-1€H



35.

36.

If x=0then |0]| = 0 [satisfying |x| < 2]
=0 H

Ifx=1then |1| =1 [satisfying |x| < 2]
=1CH

If x=2then |2| = 2 [satisfying |x| < 2]
=2cH

Ifx=3then |3| =3 > 2 [satisfying |x| < 2]
=3¢ H

Therefore, H={-2,-1,0, 1, 2}

OR

Set of odd natural numbers divisible by 2 is an empty set because odd natural numbers

are not divisible by 2.

% 2y (321
Here(a—l—l,y—g)—(a,g)
%-I—l—%andy—%:%
il ciPio kg
f?g 3 1and3,;—3—|-3
= 3 = 3yandy= 5

= Xx=2andy=1

Section - V
Let the edges of rectangular block in GP be a, ar and ar?, respectively.... (i)
Now, Volume =216 cm3
= alar) (ar?) = 216 ['." volume of cuboid =1 x b X h]

= (ar)’ = (6)°
= ar = 6 cm [taking cube root] ...(ii)

and total surface area = 252 cim

= 2[a (ar) + ar (ar®) + a (ar?)] = 252 [.* sufrace area of cuboid = 2 (Ib + bh + hl)]
From Eq. (ii), we get

2 (ba +36r +36) = 252

= 12 (a + 6r + 6) = 252

= a + br = 15 [divide both sides by 12] ...(iii)



= 3+ fF % (%) =15 [from Eq. (ii)]

= a’-15a+36=0=>(a-12)(a-3)=0
= a=3,12

From Eq. (iii), we get
Whena=3,then3+6r=15=r=2
and whena=12,then12+6r=15=r-=

b | =

On putting above values in Eq. (i),

2 1 142
edgesare 3,3 x 2,3 x (2)%0r 12,12 x (E) 12 x (5)
ie,3,6,120r 12,6, 3.
Hence, the length of the longest edge is 12 cm.

OR

Interior angles of a polygon are in AP

Smallest angle = a = 52°

Common difference =d = 8°

Let the number of sides of a polygon = n

Angles are in the following order

52°,52°+d,52° + 24, ...., 52°+(n-1) x d
SumofntermsinAP=s= % {2a+(n-1)d}

Sum of angles of the given polygon is %{2 ¥ 52°)+{n-1}) xX 8°
Hint:

Sum of interior angles of a polygon of n sides is (n- 2) x 180°
Therefore,

(n-2) X 180° = 3 104° +(n-1) x 8°
180n-360=5Z2n+n(n-1) x 4

4n? + 48n = 180n - 360

4n”-132n +360=0

n’-33n+90=0

n-3)Xn-30)=0

n=38&n-=30

.. It can be a triangle or a 30 sided polygon.

The number of sides of the polygon is 3 or 30



37. Itis given that there are 60 students in the class.
SX-2)+x+XEH(x+ 1%+ 2%+ (X + 1) =60
= 2x2+7x-60=0
= (2x+15)(x-4)=0
= X-4=0[".x>0,,2x+15# 0]
= x=4
Thus, we obtain the following frequency distribution:

Marks: 0 1 2 3 4 B
Frequency: X-2 X x2 (x + 1) 2x x+1
Computation of mean and standard deviation
Marks (X;) Frequency (f;) f;x; f,x;
0 2 0 0
1 4 4 4
2 16 32 64
3 25 75 225
4 8 32 128
5 5 25 125
N =Xf; = 60 Yfx; = 168 Yf;x% = 546

Here, N = 60, Sf;x; = 168, ©f;x;” = 546

. o . — 168
.. Mean = N LEx; P 2.8

2
and, Variance = (# Efi:cf) - (%Ef,:mi)z = % - (%,f) =9.1-7.84=1.26
Hence, S.D. = 4/ Variance = 4/1.26 = 1.122

OR

We have
_ 56 e _ _
N=3" fi=(6+8+15+3+8+4)=44
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=

_ YR fm (6x3)+(8%5)+(15XT)+(3%0)+(Bx11)+(4x13)
N

44
_ (18+40+105+27+88+52) 330 _ 15 _
- 44 g g e
X 3 5 7 9 11 13
f 6 8 15 3 8 4
cf 6 14 29 32 40 44
Here we have, N = 44, which is even.
Therefore, median = % . {g th observation + (‘L—"r -+ 1) th observation}
= ;— (22nd observation + 23rd observation)
=3 07+N=7
Thus, M = 7.
Now, we have:
|zi — M| 4 2 0 4 6
fi 6 8 15 8 4
f;— |:ci = M| 24 16 0 32 24

St fi=4Mand 3L, fi |z — M| =102

Y fln-M
- MD(z)= Z‘B'lf;}m’ =12 ;3

The given system of linear inequalities is

2(2x +3)-10 < 6(x - 2) ....(1)

and 2222 46 > 2+ % (i)

From inequality (i), we get

2(2x +3)-10 < 6(x - 2)

= 4x+6-10<6x-12

= 4x-4<6x-12

= 4X-4+4<6x-12 + 4 [adding 4 on both sides]

= 4x<6x-8
= 4X - 6X < 6X - B - 6X [subtracting 6x from both sides]

= -2X <-8




= 2X > 8 [dividing both sides by - 1 and then inequality sign will change]

9 R ,
=N ?’” > 5 [dividing both sides by 2]
x > 4 ...(iii)

Thus, any value of X greater than 4 satisfies the inequality.
. Solution set is = € (4, 00)
The representation of solution of inequality (i) is
X >4
o S P oo

01 23 45

From inequality (ii), we get
2x+21 6+4x
= 25> =322 +21) > 4(6 +4x)
= ©6x+63>24+ 16z
= —10z = -39 = 10z < 39
10z 39

= 10 ST
= 2<39.0v
Thus, any value of X less than or equal to 3.9 satisfies the inequality.
.. Solution set is € (—00,3.9].
Its representation on number line is
x<39

: - >

0 39 =
From Eqs. (iii) and (iv), it is clear, that there is no common value of x, which satisfies both
inequalities (iii) and (iv).

-l:l:l*

Hence, the given system of inequalities has no solution.
OR

Here 3(2 — z) > 2(1 — z)
=6—-3c=22-2

= —3zx+4+2x>22-6

= - <-4

Dividing both sides by -1, we have
=< :—: =<4

Thus the solution set is (—00, 4] .



