Sample Paper - 2
Mathematics
Class XI Session 2022-23

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.

2. Section A has 18 MCQ's and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4, Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

SECTION - A

{Multiple Choice Questions)
Each question carries 1 mark

Y
1.If[1—+f] =1, then: 7. The mean deviation about the median of the
1-14 following data is:
(o) x=2n,ncZ (b)) x=2n+1,n=N 21,30, 24, 32, 31
c) x=4n,n=Z (d) x=4n +1, n=N 1 (a) 5.28 (b) 5.18
2. Meenakshi thought for two different finite (© 338 ) 18 1
sets have m and n elements. The number of 8. If the parabola passes through the point

subsets of the first set is 112 more than that
of the second set. The values of m and n are,

respectively:

(-3, -2), then the length of its latus rectum is,
if equation of parabola is y” = 4ax

() 4,7 (b) 7. 4 (@) —% ®m _4
(© 4,4 7.7 1 3
. Equation of the line passing through (1, 2) © _é (d) -4 1

and parallel to the line y =3x-1is:

@ y+2=x+1 b)y+2=3(x+1) 9, I'Fp:e“‘%ﬂrenlogpnt:::iis:
_ . c) 3 4 1
F )= X2 chenfind M A @ @
1 - ® 1"—’3 10. f 2x— 1 <6+ x, 4 — 3x < 1, then x=:
@ 2 G d}; . (@ [1,7] () [-1,7]
_ _ © L7 @ (17 1
.Exmuflnumb&rnrﬂ]x]qﬂ,mmxhﬁ 11. The mean deviation the mean of the
(@) x=3 (b) x<-3 first three natural numbers is:
© 3<x<3 ) 3<x<3 1 oy LI ) 53
(©) 0.456 (d) None 1
. A five digit number divisible by 3 is to be
formed using the numbers 0, 1, 2, 3, 4 and 12. A couple has two children, the probability

5 without repetitions. The total number of
ways this can be done is:

(@) 216 (b) 600

(c) 240 (d) 3125 1

that both children are males, if it is known
that at least one of the children is male is:

(@ 2/3 ®) 1/3
© 4/5 @ 5/3 1



13. A teacher write an expression on board.
Then she asked the students what is the
number of terms in the expansion of
(1 + g)° + (1 - g)°. The number of terms in the
expansion is:

(@5 ®) 7
© 9 (d) 10 1

14. A box contains 1 red and 3 identical blue
balls. Two balls are drawn at random in
succession without replacement. Then, the
sample space for this experiment is:

(a) {RB,BR,BB} (b) {R, B, B}
(c) {RB} (d) {RB, BR} 1
-
15. The volue of xlimo[":’*:—‘/s] is equal to:
1 1
(a) 1 (b) 1
3(2)2 2(3)2
1 1
© 2 d s 1

16. Priya has a wall clock in her living hall. The
large hand of the clock is 49 cm long. How
much distance does its extremity move in 30

17.¥3x-1<5+x,6-5x<1, thenxe:
(@) [1,3] (®) [-1,3]
© [1,3) @ (1,3) 1

18. What is the perpendicular distance of the
point P(5, 6, 7) from xy-plane?
(a) 8 units (b) 7 units
(c) 6 units (d) 5 units 1

ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of
assertion (A) is followed by a statement of the
reason (R). Mark the correct choice as:

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

() Aistrue but Ris false.

(d) Ais false butRis true.

19. Assertion (A): The sum of the first 20 terms
ofan AP:4,8,12 . is equal
to 840.

Reason(R): Sum of n terms of an AP is
n
Sn=3(2a+(n-1)d- 1

20. Let « be a real number lying between 0 and

minutes?

(@) 154 cm (b) 80 cm 7/2 and n be a positive integer.

@ 75 @ 77 em 1 Assertion (A):: tana+2tan2a+22tan 22 a +
—-+2"tan2"1a+2"c0t 2"«
=cota

Reason(R): cota-tana=2 cot 2. 1
SECTION - B

{This section comprises of very short answer type-guestions (VSA) of 2 marks each.)

21. For any two sets A and B, prove that:
A)AvuB-A)=AuB
B)AnBwA-B)=A

OR
Given A = {1, 2, 3, 4, 5}, B = {2, 4, 6} and
C=143,5,7%L
FindA-(BuC)and A-(BnC). 2

22. For what value of ‘p’, the coefficients of
{2p+1}“‘md{4£+5]“'wminﬂm
expansion of (1 + a)” are equal? 2

23. Find the point on x-axis which is equidistant
from the points A(0, 3, 2) and B(S, 0, 4). 2
24. Write the sumof2 +4+6+ 8+ ..+ 2n.
OR
i x<R, find the minimum wvalue of the
expression 3°+ 31 % 2
25. If f (x) = x*, then find the range of the function
forx=1{1,2,3,4, 5} 2

SECTION - C

(This section comprises of short answer type questions (SA) of 3 marks each.)

26. find the range of each of the following
functions:

(&) £ () = |x- 6]

© flx) = Ix-2|
x—-2

®) f)=1-|x-4|

27. Find the derivative of 2SN 3
c+dcos x



28. Find the equation of the line(s) which
passes through the point (3, 4) and cuts off
intercepts on the coordinates axes such that
their sum is 14.

OR

Find the equation of the line passing through

30. Bvaluate: lim
x—+0)

t:l11—2t:l131+tm51:'
- .

OR

The circular measures of two angles of a
triangle are 1/2 and 13, find the third angle

the point (5, 2) and perpendicular to the line in the English system. 3
Joining the points (2, 3) and (3, -1). 3 31,12 sin? = 3 cosd where, 0 <0 < 20, then find
29. Find the variance and standard deviation for the value of 6.

the following distribution: OR

X 45 145 245 345 445 545 B45 Find the value of

ﬂ'ni+sh£+sing+sin5—x 3
f 1 5 12 22 17 9 4 18 9 9 TS
3
SECTION - D

(This section comprises of long answer-type questions (LA) of 5 marks each.)

32. K ms{u+ﬁ]=% and ﬂ“{ﬂ—ﬁ]:%- where
iz, P lie between 0 and i,ﬂmﬁdﬂmvah&

of tan 2w 5

33. What is the number of ways of choosing
4 cards from a pack of 52 ploying cards? In
how many ways:

(A) four cards are of different colour?

(B) four cards belong to four different suits?
(C) four cards are face cards?

(D) two are red cards and two are black

If S be the sum, P be the product and R be the
sum of the reciprocals of n terms of a G.P,

thenprmﬂmt[%] =P 5

35. Three coins are tossed once. Find the
probability of getting:
(A) 3 heads (B) 2 heads
(C) at least 2 heads (D) at most 2 heads
(E) no head

OR

If the length of the 'ASSASSINATION' are
arranged at random. Fnd the probability
that

cards?
(E) cards are of the same colour? 3 (A) four 5's come consecutively in the word.
34. Find the sum of 5 + 5.5 + 5.55...to n terms. (B) two I's and two N's come together.
ORrR (C) all A’s are not coming together.
(D) no two A's are coming together. 5
SECTION - E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with two
sub-parts. First two case study questions have three sub-parts (A), (B) (C) of marks 1, 1, 2
respectively. The third case study question has two sub-parts of 2 marks each.)

36. Case-Study 1:
A complex number z is purely real if and only
if Z = z and is purely imaginary if and only if

Z=-Z
(A) I (1 + )z = (1 - )3, find the value of - iZ. 1
(B) Find the value of 21 22. 1
(O if x and y are real numbers and the
complex number
(2+i)x—i+(1-—i)y+2i
4+i 4i

is purely real, then what is the relation

between x and y?
OR
3+2isinq p
= ————|0<q<—
L 1-2isinq( <8 2) e
imaginary, find the value of 6. 2

37. Case-Study 2:
To check the understanding of sets. a Math
teacher writes two sets A and B having finite



numbers of elements. The sum of cardinal coordinates of point A as (3, -2).
numbers of two finite sets A and B is 9. The
ratio of a cardinal number of the power set of
A is to a cardinal number of the power set of
Bis8:1

(A) What is the cardinal number of set A? 1
(B) What is the cardinal number of setB? 1

4

(C) Find the maximum value of n(A U B).
OR
Find the minimum value of n(A U B). 2
38. Case-Study 3:
Arun was playing a football match. When he (A) Find the distance between the extremities
kﬁ';kedmefbomall.dmpadrfomredbythe of latus rectum of the given curve. 2
thall from ground level is parabolic, which
is shown in the following graph. Consider the mmmlmddm““”t;‘
SECTION - A
1. (c) x=4nn=Z On comparing. we get
145V n=4andm-n=3
mw[ﬁ] =1 = n=4andm=7

3.(0y-2=3x-1)

Multiplying and dividing with (1 + i) * in LHS
ultiplying eng (t+971 Explanation: Line is parallel to y = 3x— 1 and

=) _[@asna+d passes through the point (1. 2). Hence, its slope
= —| i nasn is same as that of the given line ie. m =3
(1-9) A-i(1+i)
. So, the equation of the lineisy -2 =3(x - 1)
=[1—1;2.] 401
p Explanation:
But F=1=7 We have, flx) = %
or F=i*" (ne?)
Therefore x=4nne Z ™ _—(x-9)
2.() 7.4 2
Explanation: Given that m and n are elements =-1
of two finite sets. So, lim fix) =-1
Number of subsets of first set = 2™ x—3"
Number of subsets of second set = 2" 5.(d)-3<x<3
According to question, Explanation: | x| < 3
2" _2"=112=2%=7 Here, x is a real number

= 272m™" 1) = 2% (22 - 1) So,



x<3
—x<3=x>-3
= xe(-3,3
6. (a) 216

Explanation: 5-digit numbers divisible by that
can be formed using digits 0,1, 2. 4,5

- - 3 2 1
iS4x4x3x2x1=96
S-digit numbers divisible by 3 that can be
formed using digits 1,2, 3,4,5= 5!
. Total number of waus = 5! + 96
=120+ 96
=216

ACoution
=+ A number is divisible by 3 if the sum of its digits is
divisible by 3.
7.(d) 36
Explanation: x; = 21, 24, 30, 31, 32
Number of observations = n = S (odd)
Since n is odd
th
Medm:(%l-] term
=39 term
M=30
_9+6+0+1+2
- 5
E
5
=36

4
8. B -3
Explanation: Here equation of parabola is
y? = 4ax

It passes through (-3, -2), so
=-12a

Taking log on both sides
log p=log e™~*

=(2x—2)loge

logp=2x-2 (loge=1)
logp=2x3-2
=6-2
10.(9(17)
Explanation: We have, 2x - 1 <6+ x
= x<7
Also, we have4 — 3x<1
= -3x<-3
= x21

Thus, solution of the given system are all real
numbers lying between 1 and 7 including 1, ie,

1<x<7.
xe[1,7)
11. (a) 0667
Explanation: First 3 natural numbers are 1, 2, 3.
T mean o 1+2+3
= L =2 term
3

Hence, mean (x) = 2
So, I x-x|=1+0+1=2

MD. @ = % = 0667

12.®)1/3
Explanation: S = MM, MF, FM, FF}
Total number of possible outcomes is 4.
E : Both children are males.
F : Atleast one child is male

E={Mm, M)}
F={M. P F M) M. M)}
1 3
Now, P[E}=2.F‘IF]= 2
and P(EnF}:%
1
_ B PENF) 3 1
ﬁw&dmhl@ﬂﬂﬂ:w §=§
r
13. (@) 5
Explanation: We have,
1+g°+@1-9g°
=20C+ 9 (@ +---+Ca (@)
Thus, it has 5 terms.



14. (c) {RB, BR. BB}
Explanation: Let red ball is denoted by R and
blue ball is denoted by B. Now, two balls drawn
at random in succession without replacement.
Then, the sample space is S = {RB, BR, BB}
1

15.0) —3
2(3)2
Explanation: We have, xr:“o _+:-£]

B+x)2-3)"2
(x+3)-(3)
Now, using lim S

x—a X—a

We can write as

=na™!

S

=
2

3

N | =

3
1

23)2

16. (o) 154cm
Explanation: The large hand of the clock makes
a complete revolution in 60 minutes.
~. Angle traced out by the large hand in 30

360°x30
gos - 180°= o5 ™

minutes (of time) =

radian = = radian

Hence, the distance moved by the extremity of

the large hand =49 x n =49 x 22/7 =154 cm.
17. ©[1.3)

Explanation: We have, 3x- 1 <5+x=x<3

Alsowehave 6 -5x<1=>-5x<-S5=x2>1

Thus, solution of the given system are all real
number lying between 1 and 3 including 1, ie.
1<x<3.

xe[1,3)
18. (b) 7 units

Explanation: Let L be the foot of perpendicular
drawn from the point P(5, 6, 7) on the xy-plane,
ie.z:O

Then, coordinates of L = (5, 6, 0)

~.Required distance, PL

= J(5-572 +(6-6)2 +(7-0)? =7 units

19. (a) Both A and R are true and R is the correct
explanation of A
Explanation: Given AP.is 4,8 12 __

So, a=4d=4

Now, Sag = %(2x4+(20—1)x4) =840

20. (o) Both A and R are true and R is the correct
explanation of A.

Explanation: Now,
2
oota-tma=;—tma=m
tona tana
2
= 2[—1'"’" “]=2oo:2a
2tona

From here, we get tan a = cot « — 2 cot 2a
Making repeated use of this identify, we shall
obtain
tana+2tan2a +22tan 22 a + _+ 2" tan
21a+2"cot 2"

= (cot @ — 2 cot 2a) + 2(cot 2a - 2 cot 2° @) +
2 (ot2a-2cot 22 a)+_+ 2™ (cot 27
a-2cot2"a)+2"cot 2" a=cota

SECTION - B

21. (A Au(B-A=AUu(BNnA)

=(AUB N(AUA)

[By Distributive Law]
=(AuB) AU=AUB

B) AnBju(A-B)=(AnB)U(ANB)

=An(BuB)

[By Distributive Law]
=AnU=A

ACaution

= The difference between A-B and B-A is that first
means only A and second means only B.

OR
Given
A=1§12345.8B={24.6} andC={3.5, 7}
Then,
BuC={246}uU{3.571=§23.4,5,6, 7}
BNnC=§{246}n{357}=¢



Hence,
A-Bu(=11.2345}-1{234,567}
={16.7}

And
A-BNn0O)={1.234,5-6={123.45}

22. Coeff. of (2p + 1)™ term in (1 + 0)1%= 10C,,
and coeff. of (4p + 5)™ termin (1 + a)*°
=10¢

4p + 4
By the question, 1%C, = 1%Cyy . 4
Thus, either 10=2p + (4p + 4) or 2p=4p + 4
= 6p=6or2p=-4
= p=lorp=-2
But p can't be —ve.
Hence p=1.

23. Let P(x, 0, 0) be the point on x-axis which
is equidistant from the point A(O, 3, 2) and
B(5.0. 4).
~. AP =8P

= Jx-02+(0-37+(0-27

= J(x=5)% +(0-0)2 + (0—4)?
On squaring both sides, we get
x-02+9+4=(x-57+0+16
- ¥+13=x*+25-10x+ 16
= 10x=28
14

= X =

Hence, the required point is [%.D.ﬂ] .

24. Here,n™ termis 2n
So, 5,=2+4+6+8+_2n

= g[4+(n—1)2]

= §[2+2n]
=n(n + 1)

=n2+n
OR

We know that AM. > GM.

3"+31 -

e >JF¥x3* forallxeR

-x
=%Z\E for all xeR
3* 431323 for all xeR

Hence, the minimum value of 3* + 3' ~* for any

xe Ris 243

25. Here, f)=x*
For X==F
fg=1*=1
For x=2
f)=2*=16
For x=3
f)=3*=81
For x=4
f)=4%=256
For x=5
fﬂ}=54=525

Hence, range of f (x) = x" forx = {1, 2. 3, 4, 5} is
- {1, 16, 81, 256, 625}

SECTION - C

26. (A) We have f(x) = |x- 6|
Clearly, f(x) is defined for all xeR.
Therefore, Domain (fij =R
|x— 6| > 0 for allxsR
& 0O=x-6l<coforallxeR
= 0=<fi{x)<wmforalx=Rk
= fx)e [0, ) for all xR
Hence, Range (f) = [0. e).
(B) We have, f(x) =1 - |x—4].
We observe that f (x) is defined for all xeR
Therefore, Domain (f) = R
O<|x-4| ccoforall xeR
o —w<—|x—4=<0 forallx=R
= -—w<l-|x—-4<lforallx=R

= -—ew<fx)<lforallxeR
= fe w. 1]
Hence, Range (f) = (- e, 1]
Lx-2)

(© We have f(9) = ——

Clearly, f (x) is defined for all xR except at
x=2

Therefore, Domain (f) = R - {2}

MNow,

1x-2|

x-12

Hence, Range (fj = {1, 1}

fix)= ——



. a+bsinx = ala-7)-8la-7 =0
27. Given, y=m = (@a-6)@-7) =0
Applying quotient rule of differentiation that is = a-6=00ra-7=0
= a=6or a=7
d(t 5-%—:-% If a = 6, then
E[E] &2 6E+b=14
) =3 b=14-6=8
= E=M ifa =7, then
c+doosx 7+bo14
[c+dmsx}i{a+b5i1x}—(n+b§n x) - b=14-7
dx = =7
dy %[ﬂ'-}dmx} If a = 6 and b = 8, then equation of line is
= ——= e,
dx (c +dcos x)° 242 <1
6 8B
dy (c+dcosx)bcos x)—(a+bsinx)(—dsinx)
e
dx (c +d cosx)? = Ax+3y =1
24
cos x(c +d cos x)+d sin x(a + b sin x) = 4x + =24
dy b d d b 2
= dx (c+dcosx) If a =7 and b = 7, then equation of line is
x yu
_ |cbcos x +bd cos” x + ad sin x + bd sin” x] 7¥7 =1
(c+dcosx)? . x+y=7

OR
Given points are A(S 2), B(2. 3) and C(3.-1).

_ [cbeosx+ad sin x + bd (cos” x +sin” x))

(c+dcosx)® Firstly, we find the slope of the line joining the
_ cheosx +adsinx +bd poinizB ond C
(c+dcosx)’ Slope of the line joining twnpnin!s:u
28. The equation of line in intercept form is %
‘. e T34,
3 =1 1) 3-2 1
It is given that line passing through the point
Where g and b are the intercepts on the axis. (5. 2) is perpendicular to BC
Given thata+ b = 14 my my =-1
= b=14-a — 4 xmp=-1
Substituting the value of a and b in equation (1) 1
we get = ma=
L R Mefnms{npenfﬂ'nereqtiredline=%
@ 14-a Now, we have to find the equation of line
Taking LCM passing though point (5, 2)
x(14—a)+ay Equation of line - y — yy= mx — x;)
(a)(14-a) _ y—2= 1y s
= l4x-ax+ay=14a-a’ A2 4
If equation 2 passes through the point (3, 4), = 4y-8=x-5
then = x-5-4y+8=0
14(3)-a(3) +a(4) =14a-a’ = x-4y+3=0
= 42-3a+4a-14a+a’ =0 Hence, the equation of line passing through the
= a-13a+42=0 point (5, 2)isx-4y +3=0.

a’-7a-6Ba+42=0

U



29. Calculation of variance and standard deviation
di=x _
x| fi |-345 .5-5# fiw; | u? | fiu?
45 1 =30 =3 =3 9 9
145 5 =20 =2 =10 4 20
245| 12 =10 =1 =17 1 12
345| 22 0 0 (1] 0 1]
445| 17 10 1 17 1| 17
545 9 20 2 18 4 36
645 30 3 12 ] 36
H-Eﬂ- Eﬂ.l;:tﬂ Efﬁj
=70 =130
Here, N = 70X f; u; = 22, T f; 4> = 130 and
h=10
1 1
L Va0 = i XA - (S X))
[130 22 2]
Var () = 100] —-| =
- r® 70 [?ﬂ]
2
- 100 2-(]
7 35
= 100 [1857 — 0.098] = 1759
Hence, SD. = ﬁiiﬂr[1}= V1759=13262
30.

lim [tm X —2mn31+mnﬁx]
x—0 x

_ im tnnx_?tm3x+tun5.t]
=0 x x x

[ tan x tan3x _ton5x
-6 +5
x—D| x Ix Sx

= lim tan x]_ﬁ lim [tm 31]+5 lim [tﬂnSx]

x—0 x x—0 3x x—sl Sx

= lim tan x _& lim tan3x -5 lim tan 5x
x—0| x 3x—0| 3x Sx—0| Sx
=1-6(1) +5(1)=0

OR

We know that the sum of three angles of a
triangle is 180°, ie, = radian

. The third angle = [H_l_l] radian
2 3

97x30)" 1455
=[ ] = degree

22 11

= (132 2| 13004 3x80
1 11

I -

¢ 1°= 60)

132+ (164 1322+ 16+ | 2 x60
11 11

(- 1’ = 60
=132° 16" 22"

31. Given, 2sin’8=3cos®

2(1-cos’B)=3cos®
2-2cos’B-3cosB=0
2cos?B+3cos0-2=0
2cos’0+4cosB-cosB-2=0
2ecosB(cosB+2)-1(cos0+2)=0
(cos@+2) (2cos08-1)=0

So eithercos8+2=0o0r2cos8-1=0
Butcos8=-2 |[l<cosB<1)
So,2cos8-1=0

I A A

= sh=

Fud | =t

n T
= nsB= msinrmsﬂ= ms[!n—;)

n 5n
= sh= msinrme;ﬂ: I:CIST

OR

; . . 2 _ 5=

Gwen_snﬁ+sm§+sn?+snﬁ
= sin 10® + sin 20® + sin 40° + sin 50°
= sin 50® + sin 10® + sin 40° + sin 20°
= sin (180° - 130°) + sin 10° +

sin (180° — 140 + sin 20°
= sin 130° + sin 10° + sin 140° + sin 20°

[ sin{r— 8) = sin @]

= 2 sin 70° cos 60° + 2 sin B0® cos 60°

[ mmg.m[ﬂ]m[ﬂ]]
2 2
1 . 1.
= 2. —sain70° + 2 —=in80°
2 2

n 4n
= sin 70® + sin 80° = sin—+sin—
sin + 5in 18 3



SECTION - D

4 ) 5 (B) There are 13 cards in each suit. Four cards
32. Given, °°5(‘I+B)=§ and sn(a-B):E drawn belong to four different suits means
one card is drawn from each suit. Out of 13
R — {1_19_:\/_?_:13 diomond cards one card can be drawn in
25 V25 5 3¢, ways.
3 Similarly, there are 3C; ways of choosing
sin{a +B)== one club card, 3C, waus of choosing one
5 spade card and 13C, woys of choosing one
P — F —£= fﬁ:ig heart card. -
169 169 13 £ Numberofwogsofselectmgoneoardﬁ'om
R o -
cos(u-B)-E =4 x 0
. dx
Now, m“((?l"'l-")=Er‘l—(—u-ﬂsl [ 0<a<5] 11121
cos(a+B) - —4x13
3 =52
_5_3 (C) There are 12 face cards out of which 4 cards
T4 4 can be chosen in 12Cs waus.
S 5 Required number of ways
sin(@-B) _13_5 =1c,
And tan(a B)-cos(a-ﬁ)-g-u .
13 = -4-'_81
tan2a=tan(a+H+a-f) = 495

There are 26 red cards and 26 black cards.
tan tan (o — [D}
= (a+f)+tan(a—f) Therefore. 2 red cards can be chosen in 25C;

1-tan(a+f)tan(a—f) ways and 2 black cards can be chosen in
Cz waus Hence, 2 red and 2 black cards
3 5 36+20
D {—; ) can be chosen in °C; = 2°C;
T35 ey 261 )’
412 a8 =[24!2!]
- % = (325)?
= 105625
33. Fou ds be chosen from 52 i rds
- 552;@'1’" om 52 playing ca () Out of 26 red cards, 4 red cards can be
4 S0xsirc chosen in 2C4 ways Similarly, 4 black cards
Now, 52Cy = Ba- oaa.s -270725 can be chosen in 25C4 waus.
T e Hence. 4 red or 4 blaock cards can be chosen
Hence, required number of ways = 270725 in 26C4 + 25C wous.
(A) There are four suits (diamond, spade, club 26!
and heart) of 13 cards each. Therefore, =2xm
there are 13C, ways of choosing 4 diamond o
cards, 13C, waous of choosing 4 club cards, = 293800
3¢, waus of choosing 4 spade cards and
13¢, ways of choosing heart cards. 34. Let S be the sum of the series 5 +55 + 555 +
Required number of 5555 +_..tonterms
—BQ-I-HCQ_'{-lBCq_-I-ﬂCq 5=5+5.5+555+5555+._.mnm
131 = S5=5+5+05)+(5+055) +(5+ 0555
= 4 g'—q:' + _ to n terms
—ZEJED- _ = S5=(5+5+5+.__tonterms)+§05 + 055

+ 0555 + _to (n — 1)jterms}



= S=5n+5{01+0.11+0111+_to(n-1)
terms}

S
=D S=Sn+§
{08 + 099 + 0999 + _to (n- 1)terms}

e

++1-

10"-1

1 1 )
10107

= S=Sn+§ (n-1)—
+_+

X
10°
1

10"1)

n-1
{3
S= Sn+— n-n-— A2

10 l-i
10

iz

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

5 1
= S= Sn+-9—{(n-1)--9—(

S=a+ar+arr+_+ar" 1= a[’:-ll]

P=aarar_a"!

n{n-1)
=g"ri+2+3+-+00-1 _ anr'z_ and,

§=a['"-1].a[ r-1 ],n—1=azrn—1
R r-1 -1

n(n Nl
— (R] =g n-0 _Jon, =P2

S n
Hence, (—] =P
R
35. Since either coin can turn up Head (H) or Tail (T),
are the possible outcomes.
But, now three coin is tossed, so the possible
sample space contains,
S = {HHH, HHT, HTH, THH, TTH, HTT, TTT, THT}
Where S is sample space and here n(S) =8
(A) 3 heads

Let us assume ‘A’ be the event of getting
3 heads

n(A)=1

n(A)
PA) = S)

Il
00 | 1=

(B) 2 heads

Let us assume B be the event of getting
2 heads

n@B)=3
)

N o)

I
0w

(O) atleast 2 heads
Let us assume ‘C be the event of getting at
least 2 heads

nO=4

n(C)
PO = S

N )&

(D) at most 2 heads

Let us assume ‘D’ be the event of getting at
most 2 heads

nD)=7

_nD)
PD)= 765

|~

(E) no head

Let us assume 'E be the event of getting no
heads

nE)=1



Total number of letters in the word
‘ASSASSINATION are 13.

Out of which 3A’s, 45's, 2I's, 1T's and 10.

(A) If four S's come consecutively in the word,

then we considered these 45's as 1 group.
MNow, the number of letters is 10.

5§ 5§85 5 AAAI1 I NNTO
1 s
Mumber of words all S5's are together
_ 10
3121

Total number of words using letters of the
word ‘ASSASSINATION

13
T 31412121
) ) 100 31412121
S red = x
e 9= 3@ 131
10!x4! 41
T 13 13x12x11
24 _ 2
T 1716 143
(B) If 2's and 2 N's come together, then there as
10 alphabets.
Number of word when 2s and 2 N's are
come together
_ 100 4!
= 3121 2121
10141
.. Required probability = %
31412121

4110! . 31412121
21213141 13!

41101 4!
13! 13x12x11

B 24 2
T 13x12x11 143

(O fall A's are coming together, then there are
11 alphabets.
Mumber of words when all A's come
11!
together = ——7
Probability when all A's come together

11!
412120 11! x4!3!2!2!
13! 412121 13!

41312121

_11x31 8 1

T 131 13x12 26
Required probability when all A’'s does not
come together.

125
T 26 26
(D) If no two A's are together, then first we
arrange the alphabets except A's.
s/ /s’ s s N [Tl o N
All the alphabets except A's are arranged in
100
412121

There are 11 vacant places between these

alphabets.

So, 3A’s can be place in 11 places in 11C;

Ee

3i8!

. Total number of words when no two A's
together

ways =

1 10
T 31810 412121

111100 4131211

ired probability = ®
Required probabilty = S X —13)
10!
= 81x13x12

10x9 90 15

T 13x12 156 26

SECTION - E

36. (A) Since, (1 +dz=(1-iz




.o {2+ﬂx—1+{1—r]g+'21
4+i 4i

_2x+(x-Di y+(2-y)i i
N 4+i 4i i

_ @x+(e-1))(4-D) —iy+2-y)

(4+i)(4—1) 4
_ Bx+x-1+i(4x —4—Ex]+{2—y}—iy
B 16+1 4

9x—1+i(2x—-4) 2-y—iy

17 4
Since, 7 is real
— Imz=0
Ix—4 y
-=Z_0
= 17 4
= 8x—16=17y
= Bx—l?y=15
ORrR
B 3+2isin&x[1+2.isi}ﬂ}
T 1-2isin® (1+2isinB)
(3+ 2i sin8) (1+ 2isin@)
B 1+4sin2@

_ (3—4sin"8)+i(8sinB)

1+4sin’8
Since, z is purely imaginary.
= Re(z) =0
3—-4sin° @
= —_— =0
1+4sin’ 0
3
= P
sin"B= =
- 4
= sinB = i-ﬁ
2
T - T
=—| since,0<B<=—
= 3[ 2]

37. (A) Let the cardinal numbers of sets A and B be

n{A) and n(B) respectively.
Given, n{A) + n(B) = 9 -0

Also, the cardinal number of the power set
of A=2"M

and the cardinal number of the power set
of g=2"M

A)
Given, 20 _8 _, on-n@) _ 53

2B 1
=  nA)-nB)=3 i)
On adding (i) and (i) . we get
2n{A)=12
= n{A)=6

Thus, the cardinal number of set A is 6.
(B) On subtracting (ii) from (i), we get
2nB)=6=n(B)=3
Thus, the cardinal number of set Bis 3.
(©) We have,
n{A U B) =n(A) + n(B) —n(AnB)
The value of n(A v B) will be maximum
when n{A M B) will be minimum.
The minimum value of n(A N B) = 0.
So, maximum value of
nAnB)=nA)+nB)=6+3=9
OR
We have, n{A U B) =n(A) + n(B) - n(AUB)
The value of n{A v B) will be minimum when
n{A r B) will be maximum.
The maximum value of n{AnB) =3.
So, minimum value of

nAUB) =n(d) +n(B)=6+3-3=6

38. (A) The extremities of latus rectum are

(ﬂ,i h}:[%_ié]

.. Required distance

2 2
1 1) (2.2
_4

3
(B) The equation of directrix is

- [D-%]=x—ﬂ

-1
= X= —




