CBSE Class 11 Mathematics
Sample Papers 05 (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
State whether AC Bor Al B: A={x:xis an isosceles triangle in a plane}, B={x: xisan

equilateral triangle in the same plane}

OR



Write the set {5,25,125,625} in the set-builder form.

A point is on the x-axis. What are its y-coordinates and z-coordinates?
sin{ 1807 +@) cos(90°+60) tan(270° — &) cot 360° —@)

Prove that — e o o (360° +8) cosec(—8) (2T 18) —
OR
_ sin(A-B) sin( B-C) sin(C—-A)
Pm"":‘f;hat' TmAdnd | SBsnC " SnCsnA 0.
a+t . a— _ 0
If =7 = ¢+ 1ty provethat —7 = & —1y.
How many triangles can be obtained by joining 12 points, five of which are collinear?

OR

Evaluate: 11Cq

6. Write the sum of first n even natural numbers.

Find the equation of line joining the points (1, 1)and (2, 3).
OR

Find the equation of a straight line which cuts off an intercept of 5 units on negative

direction of y-axis and makes an angle of 120° with the positive direction of x-axis.

The equation of the ellipse with foci at (£5,0) and & = % as one of the directrices.

9. In a group of 800 people, 550 can speak Hindi and 450 can speak English. How many can

10.

1k

12
13.

14.

speak both Hindi and English?
OR

IfA={1,2,3,5},and C={7,8,9,10,11}. Find AUC.

A coin is tossed. If it shows a tail, we draw a ball from a box which contains 2 red and 3
black balls. If it shows head, we throw a die. Find the sample space for this experiment.
Find the coordinate of the point P which is five - sixth of the way from A (- 2, 0, 6) to B (10,
-6,-12).

If 1P, = 2730, find the value of r.

ooy s
If tana = e andtan 8 =
(0,3).

f : w
Find the degree measure corresponding to 55 rad.

ﬁ, then write the value of & + (3 lying in the interval



15. Solve: [x-2 | >5
16. Justify whether the given information is a Set or Not? The collection of all even integers.

Section - I1

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

One morning a big circus arrived in the Ramleela maidan at Delhi. The arrival of the

circus was seen in the morning at 08:00 AM by Gopal. He passed this information on

08:15 to 2 other residents of the city.

Each of these 2 people then informed the other 2 residents at 08:30, and again at 08:45,

they reported the arrival of the circus every 2 to other uninformed residents

This chain continued the same way till 12:00 PM. By 12:00 PM enough people were

informed about the arrival of the circus.

Answer the following equations:

L By 12:00 PM total how many people were informed about the arrival of the circus?

a.
b.
e
d.

131000
131017
141000
65536

ii. By 10:00 AM total how many people were informed about the arrival of the circus?

a.
b.
€
d.

511
256
300
500

iii. From 10:00 AM to 11:00 AM how many people were informed about the circus?

a.

8000



b. 7000
c. 7680
d. 7936

iv. What are the three terms between 16 and 2567
a. 64,32,128
b. 16,32,256
c. 32,64,128
d. 16,32,64

v. At 10:30 AM how many people were informed about the circus?
a. 512
b. 1024
c. 2048
d. 2047

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

the 11th standard students. After the class was over she asks the students some questions,
one of the question was: how many numbers between 99 and 1000 (both excluding) can
be formed such that:
i every digit is either 3 or 7.

a. 8 ways

b. 2 ways

c. 27ways

d. 16 ways

ii. there is no restriction.



19.
20.

1.

22,

23.

a. 1000 ways

b. 900 ways

c. 800 ways

d. 700 ways
iii. no digit is repeated.

a. 684 ways

b. 600 ways

c. 648 ways

d. 729 ways
iv. the digit in hundred's place is 7.

a. 70 ways

b. 80 ways

c. 90 ways

d. 100 ways
v. atleast one of the digits is 7.

a. 252 ways

b. 525 ways

c. 200 ways

d. 500 ways

Part - B Section - 111

Let B be a subset of a set A and let P(A: B) = {X € P (A) : X D B}. Show that: P (A: ¢) = P (A)
Let f be a relation on the set N of natural numbers defined by f={(n, 3n)n € N}, Isfa

function from N to N. If so, find the range of f.
OR

Let A x B ={(a,b):b=3a-2}. If (x,-5) and (2, y) belong to A x B, find the values of x
and y.

Find the real and imaginary parts of the conjugate of the following complex number - 51

15 Ei—ﬂ.

For any two complex numbers z; and z; and any two real numbers a, b, find the value of
2 2

lazy — bza|” +|azz + bz1|”.

Solve: 8x2-9x + 3 =0.



24.

25.
26.

5T

28.

29.

30.
31.

32.

33.

OR

Solve the quadratic equation: 2 — (/2 + i)z + /24 = 0.
Three coins are tossed together. Find the probability of getting at least one head and one
tail.

2.
Differentiate: (w) .

x+2
A bag contains 7 white, 5 black and 4 red balls. If two balls are drawn at random, find the
probability that one ball is black and the other red.

Let X4, X9, X3, ....., Xy be n values of a variable X. If these values are changed to x; +a, X, +
a, ..., Xp + 4, where a € R, show that the variance remains unchanged.

Prove that cot X - 2 cot 2X = tan x.

OR

sin #—sin r—
Prove that: ¥ - tanTy

COSZ+COSY

Section - IV

Let X4, X9, X3, ..., Xy be n values of a variable X, and let Xj =a+hu;,i=1,2,..n, where uy,

Us,...,u, are the values of variable U. Then, prove that Var (X) = h? Var (U), h = 0.

Write the domain and the range of the function, f(x) = g:j

If the p'M and g™ terms of a GP are q and p respectively, then show that (p + )™ term is

()"
N
OR

If 54, S2 and S be respectively the sum of n, 2n and 3n terms of a GP then prove that 54(54

-§2) = (85 - 802

Find the equation of the circle the end points of whose diameter are the centres of the
circles x? +3r2 +6x-14y-1=0and x? +3J2 -4x + 10y -2 =0.

In an examination hall there are four rows of chairs. Each row has 8 chairs one behind
the other. There are two classes sitting for the examination with 16 students in each class.
It is desired that in each row, all students belong to the same class and that no two

adjacent rows are allotted to the same class. In how many ways can these 32 students be



34.

35.

36.

37.

38.

seated?
x

3 and slope of one of the lines is L1 then find the slope

If the angle between two lines is

of the other line.
OR

Find the length of the perpendicular from the origin to the straight line joining the two
points whose coordinates are (a cos , a sin«) and (a cos ,8 a sin ,S].

In a group of 1000 people, there are 750 who can speak Hindi and 400 who can speak
Bengali. How many can speak Hindi only? How many can speak Bengali? How many can
speak both Hindi and Bengali?

Section -V
1—cosx cos 2x cos 3z

Evaluate: lim._,q —
sin” 2x
OR
Differentiate each of the from first principles: evee,
Find the domain and the range of the real function f defined by f(x) = |x-1].

OR

Find the domain of each of the following function:

i =3
i /4 —z2

Solve the system of inequality graphically: 3x + 2y < 12, x> 1,y = 2
OR

Solve the given system of linear inequations graphically:
X-y<1,x+2y<8,2x+y=>2,x>0,y >0
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Solution

Part - A Section -1

. The answeris AI B

Explanation: since all isosceles triangles are not equilateral triangles. Therefore set of the

isosceles triangle is not contained in the set of an equilateral triangle.
OR

Let C = {5, 25, 125, 625}
All objects of the set are natural numbers that are powers of 5.
sC={zx:x=5"ne Nandl < n < 4}

. We know that coordinates of any point on the x-axis will be (x, 0, 0) . Thus y-coordinate
and z-coordinate of the point are zero.

. Take L.H.5 we have

_ sin{180° +6) cos(90°+6)-tan(270° —8) cot(360° —8)
e sin(360° —8) cos(360° —8)-cosec( —#) sin(270° +6)
__ sin#— sinf#-cot #— cot
T —sinf—sin f—cosec®-— cos f

=cotf tanf.cotf.tanf =1

Hence proved.

OR

sin{A— B) sin{ B~C) sin{C'—A)

Ve Naveito prave sin Asin B sin B sin SnCsinAd 0

Take LHS

sin(A—B) + sin( B—C) sin(C'—A4)

sin A sin B sin Bsin (' sin ('sin 4

_ sinAcos B—cosAsinB | sin BeosC—cos BsinC | sinCcos A—cos Csin A

o in A gin B T sin Bsin C T siugsinﬁ

__ sindcos B cosdsinB | sinBcosC  cosBsinC | sm{'cosd  cosCsind
sin %sinﬂ sin A sin sin Bsin & sin BsinC' ' sin ('sin A sin C'sin A
cosB  cosAd cos cos B cosd  cosC

~ sinPB sin A gin {’ - sin B sin A sin
=cotB-cotA+cotC-cotB+cotA-cotC
=0

RHS



Hence proved.
atiby ,
(48) = e+
ib T L dnd}
> (5) =G +a)
{a+1b)

(c+id)
{a—ib) .
= cid) = (z —iy)

. Out of 12 points, 5 points are collinear and 3 points are required to form a triangle.

= = (z —iy)

Required ways = 12C3 —° Cj3

3 2 1 3 732 1
=220-10=210
DR
1m _ 11, 11x10x9 _ 11x10x9 _ 2 i
: CE-_ 11[‘.[,11_ 8- : C3 = x3| - - 3;2}:;_ - 16‘5 L .ﬂ C!‘ =" Gﬂ-'—r‘]

. Even natural numbers are

2.4,6,8 ...
5:§>< [4+2 % (n-1)]

Therefore, S =n+n
. The equation of a line passing through two points (x4 y1) and (X, y2) is

y—y = g (2 —21)

Substitute the given points and simplify it
= y—1=3"1(z—1) [put &y, y;) = (L 1) and (x5, y) = 2, 3)]
= y-1=2&x-1)=y-1=2x-2

= 2X-y-1=0

OR

According to the given condition, m = tan 120° = tan (90 + 30°) = - cot 30° = - 1/?: and ¢ = -
3.

Substituting these values in y = mx + ¢, we obtain that the equation of the line is

5?=—1,/§x—50r.v/§x+y+5={]



. We have foci = (5, 0) = (xae, 0)

= ae=35,

= E = % = E which give a’ =36 ora = 6. Therefore e = %
NOW b—a«“’lme? =6,/1— ﬁ Jll
Thus, the equation of the ellipse is i —|— =]

. Let H denote the set of people speakmg Hmdi and E denote the set of people speaking
English.

We are given that: n (H) = 550, n(E) = 450 and n (H U E) = 800 and we have to find n{H M
E).

Now, n(H U E)=n(H) + n (E)- n(H M E)

= n(HNE)=n(H)+n(E)—n(HUE)

=550 + 450 - B0O = 200.

Hence, 200 persons can speak both Hindi and English

OR

ALUIC=[x:xeBorX e C}
={1,2,3,4,5,7,8,9,10,11}.

. When a coin is tossed then outcomes are H, T.
When the coin shows T then a ball drawn from a box
containing 2 red and 3 black balls,

then the outcomes are Ry, Ry, Ry, Ry, Ry

When the coin shows H then a die is thrown,

then the outcomes are 1., 2, 3,4, 5,6

Hence the required sample space (S) is given by
S={TR4, TRy, TB4, TB,, TB4, H1, HZ, H3, H4, H5, HE}.

. Let P(x, v, z) be the required point, i.e., P divides AB in the ratio 5:1.
Then, P(x, y, z) = (5><1ﬂ-+1><—2 Ex—6+1x0 5x—12+1x6

7S S N ] ) = (8, - 5, - 9) [using section

formula]

. We have,

15p_=2730



13.

14

16

17.

18.

= 15p =15 x 182
= 15p_=15 x 14 x 13 ... (up to 3 factors)
= =3

1
1+2++1

We have given that tan ¢ = 1+12_I and tan 3 =
tan a+t

t&ﬂ{ﬂ.’-i—ﬁ] _ an c+tan 3

1 4 1

1—tan o tan g
1+2- 432+l

1
{1+2-7)(1+27+1)

_ 142511 114277
- 1+2::+1 4o g+l g
_ 242ty

2425+ 427=
=
Therefore, o + = tan (1) = T

. Degree measure = % X radian measure

(2 x5) = (2) = (58) =5 (k x00) =5(3)

-5°(371) =5°37'(1 x 60)" = 5°37'30 "

1
2

5. Weknow that: [ X-a | >r=-xXx<a-r,orx>a+r

J.|X-2] 25
Xn2-Borx =245
= x<3orx>7
= X E(—00,-3lorx € [7, —ox)
Hence the solution set is (—o0,-3] U [7, —o0).
. The collection of all even integersis{.....-4,- 2, 0, 2, 4...} which is well defined and hence
it forms a set.
Section - IT
i (b) 131017
ii. (a)511
iii. (d) 7936
iv. (c) 32,64,128
v. (b) 1024
i (a) 8 ways
il. (b) 900 ways



iii. (c) 648 ways
iv. (d) 100 ways
v. (a) 252 ways
Part - B Section - 111
19. Wehave, P(A:B)={XcP(A):XDB
=XcP(A):BCX}
= Set of all those subsets of A which contain B
s oP(A qj] Set of all those subsets of A which contain q!)
= Set of all subsets of set A = P (A).
20. Since for each n € N, there exists a unique 3n € N such that (n, 3n) £ f. Therefore, fisa
function from N to N.
Clearly, Range of = (fln) :n € N)={3n: n € N].

Hence the required answer.
OR

Here we have, A x B ={(a,b):b=3a-2}and {(x,5), 2,y € A x B
For (x,-5) € A x B, we have
b=3a-2=5=3x)-2=-3=3x=x=-1

For(2,y) € A x B, we have

h=3a-2=y=3(2)-2=>y=4

Hence, the valueof x=-1and y=4.

21. We have, - 5i1%- 6i8

-5 _ 6 -5 6
LetZ = e it L —
§18 P (I'd:ls'fs (i.i}ﬁ
__ -5 6 4 _
(a2 (1) s
o 5 o B TE e B A 56
(-1} 1 —i i I T

[multiplying numerator and denominator by i]

i :
i oi ‘zﬁf- — bi+6H e EI' _ Si [.-. iz L5 1]
i -1

o8 ==6+51
Hence, Re (E} =-6 and Im (E} =5
22. |az1 — baa|® + |azs + bz1|® = (az - bzy) (221 — bzy) + (azy + bzy) (a2 + b21)




23.

= (azq - bzy) (az1 — bza) + (azy + bzy) (az2 + bz1)

= (0;22'152 —abz1z29 —abzsz1 + 622252) + (aﬂzgig + abz1z9 +abzezy + bzzlil)

= [(az + bz) 2121+ (aﬂ + bz) zgig]

= [(az + bz) (2121 + zgig)]

= [(a2 + ) (|zl|2 + |22|2)}

Hence,

laz1 — bza|® +|azs + b21|? = (a2 + b?) (|z1|2 + | 22| 2)

Given: 8x%>-9x+3=0

Comparing 8x2 - 9x + 3 = 0 with the general form of the quadratic equation ax2+bx +c=
0,

wegeta=8 b=-9andc=3.

—b+4/ b’ —dac —b—/b*—4ac
Substituting these valuesin@ = ————— and = ———,

B B o VIT=T8%3 2a
o LR 9 VB0

=Q and 3 =

DO fm

S 9+,.£:5¢3 8= 9 ﬁ“

e 9+w*'_ dﬁ— \/ﬁ_

ja—%—ﬂt nd 3 = ——I—E'

Hence, the roots of the equation are —— i F
OR

- (V2 +1)z+/2i=0

Comparing x? (\/_ + e + /2% = 0 with the general form ax? + bx + ¢ = 0, we get
a=1,b=—(4/2 +1) and c = 4/2i

bk /b —dac

X =
2a
(VEH)E£y (vV2H) -4y
= X= 3
(VE+i)E/1-2V2
= X= :

2



24.

25.

26.

(VEH)E (VB -12—2VE

o i
(V2+i)Ey/ (v2-i)®

=y 5

o

= X= s/i or i
So, the roots of the given quadratic equation are \/f and i.

We have to find the probability of getting at least one head and one tail.
Let E be the event of getting at least one head and one tail.

E=AtH,; T T (T B TYCE T 1), (H H, T),{H: T H}-(F. H. H)}

n(E) = 6

e | R

Letu=(x2+3x-1Dandv=(x+2)
r_ du d(z*+3z—1)

Y= = dx =2z +3
dn d(z+3)
U’_H_ dz =1

Put the above obtained values in the formula:-
' P :
(2) = 1”:(—2“"; where v # 0 (Quotient rule)

W
( 22 +3z—1 )" _ (2e43)x(z+2) - (2? +32-1) x1
z+2 N (z+2)°
_ 228 +Tz+6— ' —3z+1
(z+2)*
= 2 +de+T
(z+2)"
We have to find the probability that one ball is black and the other red.

Given: bag which contains 4 red, 5 black, and 7 white balls

\ __ fawvourable outcomes
ForTaILiA; P(E) " total possible outcomes

two halls are drawn at random, therefore

total possible outcomes are 15[:2

therefore ni(S) = 120
Let E be the event of getting one black and one red ball

E= {(B), (R)}
n(E) = °C; %, =20



P(B)= g

_ 20 _ 1
P(E) 120 T 6
. Letu;=x;+a,1=1, 2, ..., n be the n values of variable U. Then,

1

_ n 7 n )
[ ia= %E'ﬂ-i: %E{xi‘f_ﬂ) :%{Z$i+ﬂﬂ}:%2$i+u:}:+ﬂ
i=1 i=1 = )
wi-U=(@+a)-(X+a)=ai-X,i=12,...,n
T £, n _
= g(ui_U)zz:'i(:ri—X)

= LY (-0 =13 (2 X)°
"o "=

= Var(U) = Var(X)

. To prove: cotx- 2 cot 2X = tan X.

Now LHS=cotx-2cot 2x

__ cosT (::UGEJ;
T sinz sin 2z
_ fosz ( cos 2T )
gin 2einyrcosT
__ COST cos 2% __ cosxlcosx)—cos 2z
T ging (sinmmsm ) _ sin x cos
_ cosfz—cosz ‘59521'—{2('-052 -'L‘—l]
"~ sinzcosr sin & cos ©
o z—2coff o411 —cos z+1
= sinz cos & ~ sinzcosz
_ 1—cos® o cost z+sin® z—cos T
= sin_mgosa:_  sinzcosz
__sinfe  sinze _ _
T tan x = RHS
.. LHS =RHS
Hence proved
OR

_ sinz—siny z—y
To prove: m = ta.ll T
Taking L.H.S., we have

_ sinz—siny

LHS = COS T+Cos Y
We know,

A+B A-B
msfﬂ|L+1:1'.119.]§-=2|:n::5E -; ]GDSE )

(A+B) . (A-B)
2

&sinA-sinB=2cos S1I

I+y , T-y . E—i 2 2
2cos SR sin —
LHS = 9 T4y -y = -y
CUBE:Ty C0s 7 s P
LHS =tan —

2



. LHS = RHS

Hence, proved.

Section - IV
. From given information We have,
% oat =020 00m

Tt T
= Z:r,i_z 2 (@a+hu)

i=1

= Zm =na+h Eut

i=1

:b'ﬁziﬁl Xi=ﬂ*h( > i1 i)

= X =a+hi [ }'_(:%

s

_ n
m.;andU=% U;
_ 1 i=1
Sx-X=@+huy)-(a+hl),i=1,2,..,n

szi—X=h(ui—U},i=1,2....,n
=>[Xi-jf]‘z:hz[ui—ﬁ]z,fL:l,E,...,n
T _ i) —
=3 (xi-X)2=h22 (u; - U)?
i=1 i=
= %E(m; X) = hz{ (ug_ ) } [Dividing both sides by n]

= Var (X) = h? Var (U)

Hence proved.

. Here the given function is, f(x) = E;T
s : _ axr+b
(i) Domain (%) = e

As f(x) is a polynomial function whose domain is R except for the points where the
denominator becomes 0.

Hencex # ¢

Domain is R-{%}

(i) Range:

Lety= E;f

y(bx-a)=ax+Dh




31.

byx-ay=ax+bhb

byx-ax=ay+b

x(by-a)=ay+b
ay+b

X =
by—a
X is not defined when denominator is zero.
by-as#0
y# §

Range is R- {7 }.

Let first term be A and common ratio be R of a GP.

Given, p™ term, Tp=qand q™ term, Tq=p

Then, ARP! = g and ART1 = p ...()
. ARFl g

T ARl p
—. RPA= g = R= (g) * [, rasisint power ﬁ on both sides]
On putting the value of R in Eq. (i), we get
-1
9\ ra _
4 (P) 1
gl
PApa
A=ag- (L
i (tz)
Now, (p + )™ term,
Fami el
+0-1 =47 - 2 p-a o =g
Tp.q= ARP'T1 7€ (3)7 % (3)
o B T pqg—p+1+ptq-1
o e B =
prag—1 - p;l s pHg—1—p+1
[} =1 =4
£ !
_gfd 7"\ ra
=£= .
pP—ﬁ‘

Hence proved.
OR

Suppose a be the first term and r be the common ratio of the given GP. Then,

a{l—r" all-r*® a(1-¢"
%1053 -52) = % % { ((1—1")) - {{l—r}]}




32.

a(l—r") (a—ar*"—a+ar?®)
(1-r) (1-r)

_ afl—r") % ar®(1—r")
{1—1':] (l—r:]

~ aﬂrin{l_rn}z

P

1
And, (S5 - S = { = —

(a—m‘l‘!“ —.‘1+a:r:;"“‘]2
(1-v)
_ (arn(1—r)p
(1—+)?
ﬂ:?l" 2:4{ 1yt }2
(1—r)?

Therefore, $1(Sg - S9) = (S5 - $1)°

Given that we need to find the equation of the circle whose end points of a diameter are

the centres of the circles

x> + },2 +6x-14y-1=0... -(i) and
x2 + }rz -4x +10y-2=0 ... - (ii)
Let us assume A and B are the centres of the 15t and 2™ circle.

We know that for a circle x* + },2 +2ax + 2by + ¢ =0 ...... (iii)

Centre = (- a, - h)

Radius = y/a2 + b2 — ¢

Comparing (i) with (iii) we get,



33.

== Centre(A) = (
= A=(-37)
Comparing (ii) with (iii) we get,

_ {4 -10
= Centre(B) = ( 5 ?T)
= B=(2,-5)
We know that the centre is the midpoint of the diameter.
= Centre(C) = ( _‘?;2 y %)
= (‘Tl, 1)

We have a circle with centre (

—6 —(-14)
2.1 2

70
We know that the radius of the circle is the distance between the centre and any point on

1) and passing through the point (2, - 5).

the radius. So, we find the radius of the circle.

Let us assume r is the radius of the circle.

= \/(%1-2)2+(1-(-5))2

i \/(%5)24—(6)2

=7 = %—I—?:ﬁ
_ [169
=Pr=Ae
13
=r= 5

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given
by:
= (x-pP*+(y-q®=r

Now we substitute the corresponding values in the equation:

+ (@ () +e-17= (B)
169

=*.rxz+}r2+x~2y—41=ﬂ
~The equation of the circle is x* + y + x - 2y - 41 = 0.

Let the two classes be C; and C, and the four rows be R; Ry Rg, R4. There are 16 students

in each class. So, there are 32 students. According to the given conditions there are two

different ways in which 32 students can be seated:
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Ry, Ry R3; Ry
I Ci Cy C1 Cs
n dc: ¢ C¢; ¢

Since the seating arrangement can be completed by using any one of these two ways. So,
by the fundamental principle of addition,
Total number of seating arrangements = No. of arrangement in I case + No. of

arrangements in Il case.

In case 1, 16 students of class Cy can be seated in Ry and R5 in lﬁpg x 81 = 16! ways. And

16 students of class C, can be seated in Ry and R, in 151’-’3 X 8! = 16! ways

.. Number of seating arrangements in case [ = 16! x 16!
Similarly, Number of seating arrangements in case II = 16! x 16!
Hence, Total number of seating arrangements = (16! x 16!) + (16! x 16!) = 2 (16! X 16!).

We know that, the acute angle & between two lines with slopes m; and ms5 is given by

tanf = |—2™ | (i)

14y my
Let g = %,mg =mand = 7.
Now, putting these values in Eq. (i). we get

e sriceoid

2 —1lor s |
1+%m 1-}-%m
=2 m—;—zl—l—%morm—;—z—l—%m
= (1-{)m=1+Jom(l+3)=-1+3=> m=3orm=—3

OR

Equation of the line passing through (a cosc, asin ) and (acos 53,asin 8} is
asin f—asin o

y—asinga — m($ — &CDSCI.’]

gin F—sin o
——— (& — acosa)
COS f—Cos o

200s( 2 ) sin( 52
s )on( )

= y—asina = —cnt('ﬁ ﬂ)(:ﬂ — acos )

=y —asina =

= y—asina = (xz — acos )

= y—asina = —cﬂt(ﬂTﬂﬂ) (x — acosa)
= mcnt(azig) A 4f = asinn—acosacot(az—w) =0

The distance of the line from the origin is
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=d=a sin(%ﬁ)sina—l—msamﬁ(%ﬁﬂ)‘
=d=a si_ncrsiu(aﬂig) —I—cusacm(%ﬂﬁ

=d=a CDS(QQLS ‘—ﬂi)‘ = GCDS($) = ﬂrCOS(ﬂTﬂg)

Therefore, the required distance is a cos ( 5 )

Let,
n(P) denote the total number of people,
n(H) denote the number of people who speak Hindi
and n(B) denote the number of people who speak Bengali
Then,
n(P) = 1000, n(H) = 750, n(B) = 400
We have,
P=(HUB)
n(P) =n(H U B)
=n(H) + n(B) - n(HNB)
=- 1000 = 750 + 400 - n(HMB)
—+1000 = 1150 - n(HMB)
= n(H N B)=150
Hence, 150 people can speak both Hindi and Bengali now H = (H - H]U(H M B), the union
being disjoint
n(H) =n(H — B) +n(HnN B)
= 750 = n(H — B) + 150
= qn(H - B)="750—150
=600
Hence, 600 people can speak Hindi Only.
On similar lines, we have

B=(B-H)U(HNB)
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= n(B)=n(B-—H)+n(HNB)
= 400 = n(B — H) + 150
= qn(B— H)=400—150
=250
Hence, 250 people can speak Bengali only.
Section -V
Clearly,

COSXCos2Xrcos 3X= % {2 cos X cos 2X cos 3%}

;— {(2 cos X cos 2x) cos 3x}

;_ {(cos 3x + cosx) cos 3x}

;— {Cﬂsz 3x + cos 3X cos X}

1— {2 cos? 3x + 2 cos 3x cos x}

}1— {1 + cos 6X + cos 4X + cos 2X}
* lim 1—cos o cos 22 cos 3z
R siné 2z

- %{1+msﬁm+cus 4z+cos 2x)

= lim =
22— sin“2x
=1 4 =1 =cos 6 —cos dx—cos 22
o—+ 45in?2z
i {1-cosbx)+(1—cos 4z)+(1—-cos2zx)
x—0 4sin?2z
T 2sin®3x+2sin® 22+ 2sin’z
z—0 dsin?2z
si.uzh 55::32:.1 sinz,rr
lim £ 2
=l 2( sinYdz )
x?
(-s'luS:: )2+(aiu3.r )2+(sinz )2
= lim ~ : .
z—0 2( sin 2z )ﬂ
E
sin 2 gl 2 Z sin x 2
=lim9x( 3{)+4x( 2;)+(ﬂ*)
z—0 sin 2z }?
2><4( = )
_OxlHdx14+l _ 14 _ T
8 -8 T4

OR

We need to find derivative of f(x) = eV2% by first principle.

Derivative of a function f(x) is given by -



h
P(x) = lim Flzt ; fiz)
h—0
*. derivative of f(x) = eV i given as,
e‘n"llz{:i-h}—e‘r@

[where h is a very small positive number]

= f'(x) =lim
( } h—+0 h
= f/(x) =lim &0 e’®
h—+0 h
Eﬁ(e 2:.-+2h—¢'ﬂ_1)
= f'(x) = lim 2
h—0 "
Using algebra of limits -

() = lim o5 x Jimg ()
h—0 h—0 h
(E VBT TT _ )

— f(x) = e¥ 22 lim

h—0 h

e
As one of the limits im
h—0

of h as it will take 0/0 form.
So we need to take steps to find its value.

Ash-0so, (v2z +2h — /22) = 0

Multiplying numerator and denominator by {+/2z + 2h — +/2z)
TATh-vTE /2t 22
* P(x) = eV 11111 oo gy i3
1;2m+2h—\fﬂ: h

Sis

7 can't be evaluated by directly putting the value

ETTR-VIE_] ., 4/ 25+2h-+/2z

= f(x) = e¥?® lim & Hr————

) h—0 /25+2h— /22 hs0 h
1;’2 +2h— 2

= f(x) = eV lim AL

Again we get an 111determmate form, so multiplying and dividing (1.;“ 2z +2h ++/ E} to
get rid of indeterminate form.

— VI i 2x+2h—2x ,fzm+2h+\f’_.-n
U h—0 h \;’E;r+2h+\f’_.'r
e\”—ll WAFFRY (/Y

h—0 R/ 22+2R+/22)
2z+2h— th lim —— L

h el ;2;;+2}3+F

= £(x) = eV lim z—é‘ 1
h—0 \/2$+2{{]}+«g’ﬁ

= f(x) = e¥Z im2 X
h—0

=1i(x) =

= f(x) = Eﬁ}l

1
22z




Hence,

. . ” v,'z— o ey 3z
Derivative of f(x) = e _\,-’z_m

37. Heref(x)= |x-1]
The function f (%) is defined for all values of x
c.Domain of f(ix) = R
whenx>1
|x-1|=x-1>0
Whenx=1
|x-1] =0
Whenx <1
|x-1|=-x+1>0

Range of f(x) = all real numbers = (0= [U', DG)

OR

i Given, f(z) = v’:;TE

f (x) assumes real values if x - 2 > 0 [here we take only greater than sign, since it is in
rational form, so denominator should not be equal to zero]
=>z>2=zrc (2 x).
Hence, the domain of f is (2, 00).

ii. Given, f(z) = +/4 —z?
Clearly, f(x) assumes real values if,
4—z22>0
= —(z2—4)>0
= 22 — 4 < 0 [multiplying by -1 on both sides]
=(z—2)(z+2) <0[..a®— b = (a—b)(a+b)]
= x €[-2,2]
.". domain of f = [—2,2]

38. The given inequality is

3z + 2y < 12,

Draw the graph of the line

3x+2y=12

Table of values satisfying the equation 3x + 2y = 12




Putting (0, 0) in the given in equation, we have

Ix04+2x0<12 = 0« 12 which is true.

.. Half plane of 3z + 2y < 12, is towards origin.

Also the given inequality is® = 1.

Draw the graph of the line x = 1.

Putting (0, 0) in the given inequation, we have (0 2 1 which is false.
.. Half plane of # > 1 is away from origin.

The given inequality is y = 2.

Draw the graph of the line y = 2.

Putting (0, 0) in the given inequation, we have 0 2= 2 which is false.

.. Half plane of y = 2 is away from origin.
OR

First, we will find the solutions of the given equations by hit and trial method and
afterward we will plot the graph of the equations and shade the side with grey color
containing common solutions or intersection of the solution set of each inequality,

You can choose any value but find the two mandatory values which areatx=0andy =0,

x-y=<1




X+2y< 8

X 0 4 8
y 4 2 0
2x+y = 2
X 0 2
y 2 -2
xz20y=0

The required region for the given inequalities is shown in the following figure.
N




