Time Allowed: 3 hours

Class XI Session 2025-26
Subject - Mathematics
Sample Question Paper - 8

General Instructions:

1. This Question paper contains 38 questions. All questions are compulsory.

2. This Question paper is divided into five Sections - A, B, C, D and E.

3. In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20 are

Assertion-Reason based questions of 1 mark each.

Maximum Marks: 80

4. In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks each.

5. In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.

6. In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks each.

7. In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.

8. There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 questions

in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.

9. Use of calculators is not allowed.

Section A
1. sin15°=7? [1]
a) V3 b) (v3+1)
2¢/2 22
) (v2-1) d) (+/3-1)
V2 2v2
2. The domain and range of the real function f defined by f (x) = % is given by [1]
a) Domain = R - {1}, Range =R b) Clearly, Domain = R - {-4}, Range = {-1,
1}
¢) Domain = R - {4}, Range = {-1} d) Domain = R, Range = {-1, 1}
3. Which one of the following measures is determined only after the construction of cumulative frequency [1]
distribution?
a) Mode b) Arithmetic mean
c) Geometric mean d) Median
4. lim z sin % is equals to [1]
z—0
a)l b) 1/2
¢) does not exist d)o0
5. The centroid of a triangle is (2, 7) and two of its vertices are (4, 8) and (-2, 6). The third vertex is [1]
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a) (7,4)

c) (0,0)

b) (7,7)
d) 4,7)

Perpendicular distance of the point (3, 4, 5) from the y-axis is,

a) V34
)4
Mark the correct answer for (2 - 3i)(-3 + 4i) = ?
a) (6 - 17i)
) (6 - 15i)
In how many ways can 5 children stand in a queue?
a) 25
c)5

. l—cos2z .
lim ——— is

z—0
a)0
o1

sin (317”) =7
a) %1

1
C)E

b) 5

d) v41

b) (6 + 17i)

d) (-6 + 17i)

b) 120

d) 60

The number of subsets of a set containing n elements is

a) pn

c)n

b)on_»o

d) pn_q1

6
The 3rd term from the end in the expansion of (m + %) is

a) %
) %
(VE+1) + (V5-1)"is
a) a negative integer
) a negative real number
If x <7, then
a)-x < -7
c)-x> -7
For any two sets Aand B, AN (AUB) =....
a) ¢
o)A

cos 15° -sin 15° =7

1
a)E

b) a rational number

d) an irrational number

b) -x > -7

d) -x<-7

b) B
d) #¢

b)

el

[1]

(1]

[1]

[1]

[1]

(1]

[1]

[1]

[1]

(1]

[1]
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0) (v2+1) d) (vV2-1)

V2 V2

17. mlg(rﬁr # is equal to [1]
a) does not exist b) 0
c)8 d) 2

18.  If"C,+ "Cpyq = "*1C,, then x = ? (1]
ayr+1 b) n
or-1 d)r

19. Assertion (A): The set A = {a, b, c, d, e, g} is finite set. [1]

Reason (R): The set B = {men living presently in different parts of the world} is finite set.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
20. Assertion (A): The sum of first 6 terms of the GP 4, 16, 64, ... is equal to 5460. [1]
Reason (R): Sum of first n terms of the G.P is given by S, = a(::l , where a = first term r = common ratio and
[r| > 1.
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
) A is true but R is false. d) A is false but R is true.
Section B
21. Find the domain and the range of the real function: f(x) = e a [2]
OR
If A and B be two sets such that n(A) = 3, n(B) = 4 and n(A N B) = 2 then find:
i.n(A x B)
ii. n(B x A)
iii. n{(Ax B)N(Bx A)}
22, Ify=2 347+ 6x3-x, find = atx = 1. 2]
23.  Two coins are tossed once. Find the probability of getting no head. [2]
OR
An integer is chosen at random from the numbers ranging from 1 to 50. What is the probability that the integer
chosen is a multiple of 2 or 3 or 10?
24.  Show that for any sets A and B, A= (A N B)N (A - B). [2]

25. A point moves, so that the sum of its distances from (ae, 0) and (-ae, 0) is 2a, prove that the equation to its locus [2]
is 2 + v _ 1, where b2 = a%(1 - €?)
a2 2 :
Section C

26. i. How many different words can be formed with the letters of the word HARYANA? [3]
ii. How many of these begin with H and end with N?

iii. In how many of these H and N are together?
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27.  Three vertices of a parallelogram ABCD are A(3, -1, 2), B(1, 2, -4) and C(-1, 1, 2). Find the coordinates of the [3]

fourth vertex.

12
28.  Find the 5th term from the end in the expansion of (z — %) ) [3]
OR
U
Show that the coefficient of x# in the expansion of (% — %) i %.
x
29.  Differentiate the function by first principle: tan (2x + 1). [3]
OR
im L 1 1
Evaluate ’1111% o { — }
30. How many terms of the G.P. 3, %, %, ... are needed to give the sum %? 31
OR
Given a G.P. with a = 729 and 7 term 64, determine S7.
31. Out of 100 students; 15 passed in English, 12 passed in Mathematics, 8 in Science, 6 in English and 31

Mathematics, 7 in Mathematics and Science, 4 in English and Science, 4 in all the three. Find how many passed
i. in English and Mathematics but not in Science
ii. in Mathematics and Science but not in English

iii. in Mathematics only

iv. in more than one subject only

Section D
32.  Find the mean deviation about the median for the data: [5]
Class 0-10 10-20 20-30 30 - 40 40-50 50 - 60
Frequency 6 8 11 18 5 2
33.  Find the equation of the hyperbola whose foci are (6,4) and (- 4,4) and eccentricity is 2. [5]
OR
Find the equation of the ellipse, whose foci are(+ 3, 0) and passing through (4, 1).
34.  Solve the following system of linear inequalities [5]
4?33_ % <x+ % and 7x;1 _ 7m;r2 >X_
35.  Prove that: sin 20° sin 40° sin 80° = 2 [5]
OR

Prove that: 4 sin A sin (60° - A) sin (60° + A) = sin 3A.

Hence deduce that: sin 20° x sin 40° x sin 60° x sin 80° = %
Section E
36.  Read the following text carefully and answer the questions that follow: [4]
Representation of a Relation
A relation can be represented algebraically by roster form or by set-builder form and visually it can be

represented by an arrow diagram which are given below

i. Roster form In this form, we represent the relation by the set of all ordered pairs belongs to R.
ii. Set-builder form In this form, we represent the relation R from set Atoset BasR={(a,b):ac€ A,beB
and the rule which relate the elements of A and B}.
iii. Arrow diagram To represent a relation by an arrow diagram, we draw arrows from first element to second

element of all ordered pairs belonging to relation R.
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Questions:
i. Ifn(A) =3 and B = {2, 3, 4, 6, 7, 8} then find the number of relations from A to B. (1)
ii. If A = {a, b} and B = {2, 3}, then find the number of relations from A to B. (1)
iii. If A = {a, b} and B = {2, 3}, write the relation in set-builder form. (2)
OR
Express of R = {(a, b): 2a + b = 5; a, b € W} as the set of ordered pairs (in roster form). (2)
37.  Read the following text carefully and answer the questions that follow: [4]

On her vacation, Priyanka visits four cities. Delhi, Lucknow, Agra, Meerut in a random order.

Agra Lucknow
i. What is the probability that she visits Delhi before Lucknow? (1)
ii. What is the probability she visit Delhi before Lucknow and Lucknow before Agra? (1)

iii. What is the probability she visits Delhi first and Lucknow last? (2)
OR
What is the probability she visits Delhi either first or second? (2)
38.  Read the following text carefully and answer the questions that follow: [4]
A number of the form Z = x + iy, where x and y are real and i = /—1 is called a complex number. Consider the

complex number Z; =2 + 3iand Z, = 4 - 3i.

R

Real part Imaginary part

i. Find the imaginary part of Z; Z. (1)
ii. Find the real part of i—; (@))
iii. Find the imaginary part of Zq - Z». (2)
OR
Find the real part of Z1. (2)
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Solution

Section A
1.
(v3-1)
=5
Explanation:
sin 15° = sin (45° - 30°) = (sin 45° cos 30° - cos 45° sin 30°)
_ <L « ﬁ)_ (L x 1): (ﬁ_ L): (v3-1)
V2 2 V2 2 22 22 212
2.
(c¢) Domain =R - {4}, Range = {-1}
Explanation:
We have, f(x) = ﬁ = -1, for x£4
3.
(d) Median
Explanation:
Median
4.
o
Explanation:
lir% =0 and —1 <sin % < 1, by Sandwitch Theorem, we have
T—r
lim x sin % =0
z—0
5.
d &7
Explanation:
Let A (4, 78) and B (-2, 6) be the given vertex. Let C(h, k) be the third vertex.
The centroid of A ABC is (%Hl, %Jrk)
It is given that the centroid of triangle ABC is (2, 7) as obtained from above formula,
L AZ24h o 846tk
3 T 43 T
=h=4k=7
Thus, the third vertex is (4, 7)
6. (a)+/34
Explanation:
Distance of (a, 8,~) from y-axis is given by d = y/a? + 2
.. Distance (d) of (3, 4, 5) from y-axis is
d=+1/3+5"=0+25=/34
7.

(b) (6 + 17i)
Explanation:

(2 - 3i)(-3 + 4i) = (-6 + 8i + 9i - 12i%) = (-6 + 17i + 12) = (6 + 17i)

Get More Learning Materials Here : & m @) www.studentbro.in



(b) 120
Explanation:

Required number of ways = °P5 = 5! = (5 x 4 x 3 x 2 x 1) =120

9. @O

Explanation:
1—cos 2z
T

lim

z—0

2sin’ z
T

= lim
z—0
sin?

= lim 2z x —;
i

z—0
=0
10.
3
®) 2
Explanation:
sin(%): sin<107r + %) =sin L = V3

1. (a)2"
Explanation:
2[1

The total number of subsets of a finite set consisting of n elements is 2",

12.
© =
Explanation:
Here, it is given expansion is (m + %)6
pth term from the end = (n - p + 2)th term from the beginning.
3rd term from the end = (6 - 3 + 2)th term = 5th term.
Trig = 6Cr XD (%)T
= Tg =Ty =9C, . x69 -(%)4 =60y 22 z% = % X z—12 = i—g
13.
(b) a rational number
Explanation:
We have (a + b)" + (a - b)"
= ["Cga" +7 Cra" b+ Caa™ 22 + C3 a3 + .+ O] + ["Cga" —" Cha™ b 4" Cra™ 2% —" C3a™ %b°
ot (=)™ C, "]
=2["Cy a®+"Cy a" 2%+ ..]
Leta=+/5andb=1andn=4
Now we get (v5 + 1) + (v/B — 1) =2 [ACy(v/5)* +* Ca(v/5)?12 +4 Ca(v/5)°1%]
=2[25+30+ 1] =112
14.
(b) -x>-7
Explanation:
x <7
We know that when we change the sign of inequalities then greater tan changes to less than and vice versa also true.
= -x>-7
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15.
©A
Explanation:
Since, A C AU B, therefore, AN (AU B)=A

16.
1
b) =
Explanation:
cos 15° - sin 15° = cos(45° - 30°) - sin (45° - 30°)
= (cos 45° cos 30° + sin 45° sin 30°) - (sin 45° cos 30° - cos 45° sin 30°)
(B oo\ (L B (L1
G w)+ G- {G5) - (G2
_ (Ve+1)  (W8-1) 2 1
2v2 22 22 V2
17.
(08
Explanation:
lim ————
z—0F 4/16+/Z—y/T8
(16++/2)—(16)
= lim lim2(,/16 + /)
z—0
=8
18. (@r+1
Explanation:
We know that, "C, + "C,4q =""1C, 4
S.x=r+1
19.

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

Explanation:

Assertion: We know that, a set which is empty or consists of a definite number of elements, is called finite, otherwise the set is
called infinite. Since, set A contains finite number of elements. So, it is a finite set.

Reason: We do not know the number of elements in B, but it is some natural number. So, B is also finite.

20. (a) Both A and R are true and R is the correct explanation of A.
Explanation:
Assertion: Given GP 4, 16, 64, ...
ca=d4r=1=4>1

4<(4)6—1) 4(4095)
SG = 4-1 = 3 = 5460

Hence, Assertion and Reason both are true and Reason is the correct explanation of Assertion.

Section B
1

2—sin3z

21. Here we have, f(x) =
We need to find where the function is defined.
The maximum value of an angle is 27
So, the maximum value of x = 2?”
Whereas, the minimum value of x is 0

Therefore, the domain of the function, D¢} = (0, %’T)

Now, the minimum value of sin 6 = 0 and the maximum value of sin § = 1. So, the minimum value of the denominator is 1, and
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the maximum value of the denominator is 2
The range of the function, Ry = (%, 1)
OR
Here we have, n(A) = 3, n(B) =4 and n(A N B) =2
i. To find: n(A x B)
As we know that n(4A x B) = n(A4) x n(B)
=n(AXx B)=3x4=12
ii. To find: n(B x A)
As we know that n(B x A) = n(B) x n(A)
=n(BxA)=4x3=12
i. To find: n((A x B) N (B x A))
As we know that n((A x B)N (B x A))=n(A x B)+n(B x A)—n((A x B)U (B x A))
n((Ax B)N (B x A))=n(A x B) +n(B x A)—n(A x B) + n(B x A)
n((Ax B)N(Bx A))=0
22. We have given that

ii

=

=6(1)8 - 5(1)% + 18(1)? - 1
=6-5+18-1
=18
23. When two coins are tossed once, then the sample space of the event is given by
S = {HH, HT, TH, TT} and, therefore,n(S) = 4.
Let E3 = event of getting no head. Then,

E3 = {TT} and, therefore, n(E3) = 1.
n(B3) 1

n(S)  4°

.". P(getting no head) = P(E3) =

OR
We have to find the probability that the integer is chosen is a multiple of 2 or 3 or 10

Out of 50 integers an integer can be chosen in 50C1 ways.

Total number of elementary events = 50C1 =50

Consider the following events:
A = Getting a multiple of 2, B = Getting a multiple of 3 and, C = Getting a multiple of 10
Clearly, A = {2, 4,..., 50}, B = {3, 6,..., 48}, C = {10, 20,..., 50}
AnB={6,12,...,48},Bn C = {30}, An C = {10, 20,...,,50} and, AnBn C = {30}
S P(A)=2 PB)=¥ p(C)=2,P(ANB)= L P(BNC)= %
P(ANC)= & and P(ANBNC) =
Required probability =P(ANB N C)
=P(A) + P(B) + P(C) - P(ANB)-P(AN C)-P(B N A)+P(ANBNC)

8 1 5 1 33

=Rt R tS T womtw=%
24. We know that ANB)C Aand(A-B)C A
= ANBNA-B)CA...(D
Suppose x € (AN B) N (A-B)
=x€(ANB)andx € (A-B)
=xcAandx€Bandx € Aandx & B
=x€Aandx € A[."x € Band x € B are not possible simultaneously]
= X € A,now we have
SLANBNA-B)CA...(2)
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From (1) and (2), we obtain
A=(ANB)N(A-B).

25. Let, P(h, k) be the moving point such that the sum of its distances from A(ae, 0) and B(-ae, 0) is 2a.
Then, PA + PB = 2a

= V/(h —ae)? + (k—0)2 +v/(h + ae)? + (k- 0)2 = 2a [ distance = \/(wQ —21)’ 4 (2 — )’

= /(h —ae)? + k? = 2a — \/(h + ae)? + k2

= (h-ae)® + k% =4a’ + (h + ae)® + k? _4a\/ (h + ae)? + k2 [squaring on both sides]
= —4daeh — 4a®> = —4a+/ (b + ae)? + k?

= (eh +a) = +/(h + ae)® + k?

= (eh + a)2 =th+ ae)2 + k2 [again, squaring on both sides]

= e2h? + 2aeh + a® = h? + a% e + 2aeh + k?

=h?(1-ed)+k2=a%(1-¢?)

h2 B

a_2 a? (1752) o
Hence, locus of point P (h, k) is
22 y2
a_2 a? (1762) =1

or Z—z + Z—; =1, where b? = a2 (1 - €9
Section C
26. i. There are 7 letters in the word HARYANA' of which 3 are A's and remaining all are each of its own kind.
So, total number of words = #’,1,1, = ?7)—: =840
ii. After fixing H in first place and N in last place, we have 5 letters out of which three are alike i.e. A's and remaining all are

each of its own kind.
So, total number of words = % =20

iii. Considering H and N together we have 7 - 2 + 1 = 6 letters out of which three are alike i.e A's and others are each of its own
kind. These six letters can be arranged in g—: ways. But H and N can be arranged amongst themselves in 2! ways.
Hence, the requisite number of words = g—: x 21'=120 x 2 =240

27.Let D (x, y, z) be the fourth vertex of parallelogram ABCD.
We know that diagonals of a parallelogram bisect each other. So the mid points of AC and BD coincide.

Dix. ¥, 2) Ci-1.1.2)

/

A3, -1.2) B{1.2.-4)

.". Coordinates of mid point of AC (%, 712“, #)
=(1,0,2)

Also coordinates of mid point of BD (ITH, %2, 254)
’ ””T“:l =x+1=2=x=1

P20z y+2=0=y=22

224

5 =2=7-4=4=172=8
Thus the coordinates of point D are (1, -2, 8)
28. To find: 5th term from the end

We use the Formula: ¢, = (%) a™ "y

We have,a=x,b = %1 andn =12

As n =12 ,therefore there will be total (12 + 1) = 13 terms in the expansion
Therefore,

5% term from the end = (13 - 5 + 1)M i.e. 9 term from the starting.

We have a formula,
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tri1 = (%) a""y"

Fortg, r=8

Colg =184

= ()@ ()

= (@) @) [ (F) = 5]

_12x11x10x9 4-8
4x3x2x1 X)

=495 (x)*
Therefore, 5th term from the end = 495()()'4

|3

OR
Formula Used:

General term, T, of binomial expansion (x + y)" is given by,

Tr+1="C, x" T y" where
_ n!
nCr = rl(n—r)!

10
Now, finding the general term of the expression, (l - i) , we get

2 22
10—r —3\*
T =10, ()" (22)

X

For finding the term which has x*in it, is given by
10-3r=4

3r=6

r=2

Thus, the term which has x4 ,initisTy

T 10 21\ 8 —3\2
s =00 x (3) x (=
10!'x9
Ty = 10x9
_ B
T3: XYX :
2x8!x2
_ 405
3~ 56
3

1
Thus, the coefficient of x* in the expansion of (% — —2) is
T

105
256 °

29. We need to find derivative of f(x) = tan (2x + 1) by first principle.

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

f’(x) = }l}n{l}w [where h is a very small positive number]
—

.. Derivative of f(x) = tan (2x + 1) is given as —
f’(x) — lim tan(2(z+h)+1)—tan(2z+1)
h—0 h
. tan(2c+2h+1)—tan(2z+1
= {'(x) = lim an(2s )tan(2a+1)
h—0 h
sin(2z+2h+1)  sin(2z+1)

cos(2zx+2h+1)  cos(2z+1)

= f/(x) = lim

h
. cos(2z+1) sin(2z+2h+1)—sin(2z+1) cos(2z+2h+1
= f'(x) = lim (Gotl) ) )
ho0 h{cos(2z+1) cos(2z+2h+1)}

Using: sin A cos B — cos A sin B = sin (A — B)

£ — sin(2z+2h+1-2z—1)
= (X) o hli% h{cos(2z+1) cos(2z+2h+1)}

Using algebra of limits we have —
o 1. sin(2h) . 1
e f (.’1)) - }LIL% h X }ILILI(I) {cos(2z+1) cos(2z+2h+1)}

o o 7. sin(2h) . 1

.. f (w) - 2}:% X }LI_I;% {cos(2z+1) cos(2z+2h+1)}
b = l

= P(x)=2x cos2(2z+1)

o P(x) =2 sec® (2x + 1)

Therefore,

Derivative of f(x) = tan(2x + 1) is 2 sec? (2x + 1)

Get More Learning Materials Here : & m @) www.studentbro.in



To evaluate: lim + L
h—0 b z+h

}

-

Formula used:

L'Hospital's rule

OR

Let f(x) and g(x) be two functions which are differentiable on an open interval I except at a point a where

limf( )= hrng
flz) _

lim — = lim
Tz—a g(z) z—a 9

As x — 0, we have

1 1 0
lim & — ==
R0 h | Jarh  VE 0

z)=0or + oo then

'(z)
z)

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

i( 1 L)
. AW
lim + L L l—lim v
R—0h | Vath Ve h—0 L (p)

L

— 1

s S 1,1

liml 1 1 — lim 2,/z+th 2T B 2\/5+2
h—0 M z+h h—0 1

NG

lim + L _ L
h—)Oh{ T+h  VE
30.leenGP153,§,%,...
= 3.3=-1
Here,a—3,r—2.3 5

Let n be the number of terms needed.

_ 3069
Then, S, 1o
a(1-") 3069
—_— <
1—r 512 or<idl]
1
- 3{1_2"} __ 3069
-1 512
2
1) _ 3069
= 6 ( 2n) T 512
1 3069
=1- n T 3072
1 _q_ 3069 _ 3072—3069
2" T 3072 T T 3072
o> 1 -3 __1
2" 73072 T 1024

= 2M=1024 = 2" =210
On comparing the powers, we get
n=10

Hence, 10 terms are needed to give the sum —- 3069

512 °

Given: a =729 and a; = 64

= arf =64
= 72976 = 64
6

6 _ 64 _ (2
-

2
:>’I'—§ -
:>Sn—ﬂwhenr<1r-c1

1-

] e

12 32
3
= Sy =729 x 3 (2182;7”8)

OR

31. Let the set of students who passed in Mathematics be M, the set of students who passed in English be E and the set of students

who passed in Science be S.

Then n(U) =100, n(M) = 12, n(E) =15, n(S) =8, n(ENM)=6,n(M N S)=7,n(ENS)=4andn(ENMNS)=4

Let us draw a Venn diagram
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&

S

According to the Venn diagram,

nENS)y=4=e=4
nENM)=6=b+e=6=b+4=6=b=2
nMNS)=7=e+f=7=4+f=7=1f=3
nENS)=4=d+e=4=d+4=4=d=0
n(E)=15=a+b+d+e=15=a+2+0+4=15=a=9
nM)=12=b+c+e+f=12=2+c+4+3=12=c¢c=3
n(S)=8=d+e+f+g=8=0+4+3+g=8=g=1
Hence we get,

i. Number of students who passed in English and Mathematics but not in Science, b = 2.
ii. Number of students who passed in Mathematics and Science but not in English, f = 3.
iii. Number of students who passed in Mathematics only, c = 3.

iv. Number of students who passed in more than one subject=b+e+d+f=2+4+0+3=9.

Section D
32. Given data:

Class Frequency f;

0-10 6

10 - 20 8

20-30 11

30-40 18

40-50 5

50 - 60 2

we get following table from the given data by adding some more columns as below.
Class Frequency f; Cumulative frequency e.f Mid-points x;
0-10 6 6 5
10-20 8 14 15
20-30 11 25 25
30-40 18 43 35
40 - 50 5 48 45
50 - 60 2 50 55
50

The Class interval containing NTth or 25th item is 20 - 30. Therefore 20 - 30 is the median class.

As we know that
N

Median =1 + ?f X h
Here,1=20,C=14,f=11,h =10 and N = 50
Therefore,

50
2
11

Median = 20 + x 10 =20+10=30

Class Frequency f; Cumulative frequency e.f Mid-points x; [x; - M] filx; - M]

Get More Learning Materials Here : & m @) www.studentbro.in



0-10 6 6 5 25 150

10-20 8 14 15 15 120

20-30 11 25 25 5 55

30 -40 18 43 35 5 90

40 - 50 5 48 45 15 75

50 - 60 2 50 55 25 50
50 540

From above table, we get,

>0 fi=50 and X0 | £; [x;- M] =540

Z?:l filzi—M)] 540 _
T =35 = 10.80

33. The centre of the hyperbola is the mid-point of the line joining the two foci.

So, the coordinates of the centre are (H ﬂ) ie., (1, 4).

Therefore, Mean Deviation (M) =

2 0 2
Let 2a and 2b be the length of transverse and conjugate axes and let e be the eccentricity. Then, the equation of the hyperbola is,

z—1)2 —4)?
e ()

Now, the distance between two foci = 2ae
= /(6 + 4)? + (4 — 4)? = 2ae ["." Foci = (6, 4) and (-4, 4)]
= 1/(10)% = 2ae

= 10 = 2ae

= 2ae =10
=2aXx2=10[.e=2]
=a=1
Sa=t
=a’=2

Now,
b2=a’(e?-1)
=b2=202%-1
=T @
:24—5 X 3=74—5

Putting a’= % and b? = 74—5 in equation (i), we get

G e Y
% B
4 4
4de-1)2  4(y—4)? 1
25 15
Ax3(z—1)2—4(y—4)? _
75 -

=12(x- 1) -4y -4>=75
= 12[x>+1-2x] -4 [y> + 16 - 8y] = 75

1

= 12x% +12 - 24x - 4y° - 64 + 32y = 75
= 12x% -4y - 24x + 32y - 52-75=0
= 12x% - 4y? - 24x + 32y - 127 =0
This is the equation of the required hyperbola.
OR
We have, foci of ellipse at (+ 3, 0) which are on X-axis.
Therefore, equation of the ellipse is of the form

2 2
%+%=Lm
Its foci are (+ ae, 0) = (+ 3, 0)
c.ae=3
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Now, b? = a2 1- e?)

= a’e?=a%-b?

= 9=a?-b%[." ae = 3] ..(ii)
Since, Eq. (i) passes through (4, 1)
Lt =l

+ biz = 1 [putting Eq. (ii)]

. ai
9-+b?
= 16 b2 +9 +b% =b% (9 + b?)
= 17b2+9=9b% +b*
=b*-8b2-9=0
= (b%-9)(b*+1)=0
=b%=9,-1
Butb? # - 1
~.b%=9
From Eq. (ii), we get
a?=9+b?
=a’=9+9
=a’=18
On putting the values of a% and b2 in Eq. (i), we get
248
= x2+ 2y2 =18
This is the required equation of the ellipse
34. We have, 4?95 — x4 3 @)

To-1 " Tai? :
T— T+
d 3 6
From inequality (i), we get

4z 9 3 16z —27 < 4x+3

_ x4+ 2
3 4 X 4:> 12 4

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

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

= 16x < 12x +36

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

= 4x < 36 = x <9 [dividing both sides by 4]

Thus, any value of x less than 9 satisfies the inequality. So, the solution of inequality (i) is given by z € (—o0,9)

an > X ... (ii)

x<9
= ool 3 - OO
9
From inequality (ii) we get,
Tx—1 Tx+2 14z —2—-Tx—2
3 "6 X7 6 > X

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

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

= 7x>6x+4

= 7X - 6x > 6xX + 4 - 6x [subtracting 6x from both sides]
S.x>4

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

So, the solution set is z € (4, 00)

X =4
4
The solution set of inequalities (i) and (ii) are represented graphically on number line as given below:
d4<x8

4 5 6 v 8 9
Clearly, the common value of x lie between 4 and 9.
Hence, the solution of the given system is, 4 <x <9 i.e., z € (4,9)
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35. Given, LHS = 5in20°5in40° sin80°

= % [2 sin 20° - sin 40° ] sin 80° [multiplying and dividing by 2]

= L[cos(20° — 40°) — cos(20° + 40°)] -sin 80° [." 2sinz - siny = cos (x - y) - cos (x + y)]

2
= 3 [cos(—20°) — cos60°]sin80°
= % [cos 20° - %]~ sin 80° [, cos (- #) = cos 6 and cos 60° = %]
= % X % 2 (cos20° — %) - sin 80° | [again multiplying and dividing by 2]
= 2[2c0s20° - sin 80° — sin 80°]
= i[sin(20” + 80°) — sin(20° — 80°) — sin80°] ['."2cosz - siny = sin(z + y) — sin(z — y)]
= < [5in100° — sin(—60°) — sin80°]
= i [sin 100° + sin 60° - sin 80°] [*. sin (- §) = - sin 6]
= % [sin (180° - 80°) + sin 60° - sin 80°] [ *.- sin 100° = sin (180° - 80°)]
= % [sin 80° + sin 60° - sin 80°] [*." sin (7 — ) = sin 6]
1y 1. V3 _ VB
—Z3X sin 60° = 1 X - [ 51n60°—7]
= % = RHS

Hence proved.
OR
LHS = 4sinA x sin(60° — A) x sin(60° + A)
= 2sinA[2sin(60° — A)sin(60° + A)]
=2 sin A [cos {(60° - A) - (60° + A)} - cos {(60° - A) + (60° + A)}]
[.-2sin A X sin B = cos (A - B) - cos (A + B)]
= 2sinA[cos(—2A) — c0s120°]
= 2sinA[cos2A — c0s120°] ['." cos (- 6) = cos 6]
= 2sinA X cos2A — 2sinA x cos120°
= [sin (A + 2A) +sin (A - 2A)] - 2sin A (—3)
[ 2sinA x cosB= sin(A+ B) + sin(A — B) and cos 120° = —%]
= sin3A + sin(—A) + sinA
= sin3A — sinA + sinA = sin3A = RHS ['." sin (- §) = - sin 0]
..LHS =RHS
Hence proved.
Now, 4 sin A sin (60° - A) x sin (60° + A) = sin 3A
On putting A = 20°, we get
4 sin 20° x sin (60° - 20°) sin (60° + 20°) = sin 3 x (20°)

= 4 sin 20° X sin 40° x sin 80° = sin 60° = g
= 5in20° x sind0° x sin80° = \/TE
= sin 20° x sin 40° x \/73 X sin 80° = \/?5 X \/T:?
[multiplying both sides by \/75]
.. 81m20° x s1nd0° x sin60° x sin80° = % [ g = sin 60°]
Section E
36. i. Number of relations = 2™"
— 23><6 — 218
ii. Number of relations = 2™"
=22%2=24=16
iii. R ={(x, y): x € P,y € Q and x is the square of y}
OR

Here, W denotes the set of whole numbers.
We have 2a + b =5 wherea,b € W
;.a=0=b=5
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=a=1=b=5-2=3

anda=2=b=1

For a > 3, the values of b given by the above relation are not whole numbers.

SA={(0,5), (1, 3), (2, 1}

37. i. Let the Priyanka visits four cities Delhi, Lucknow, Agra, Meerut are respectively A, B, C and D. Number of way's in which

Priyanka can visit four cities A, B, C and D is 4! i.e. 24

o.n(S)=24

Clearly, sample space for this experiment is
ABCD,ABDC,ACBD,ACDB, ADBC,ADCB
BACD, BADC,BCAD,BCDA,BDAC, BDCA
CABD,CADB,CBAD,CBDA,CDAB,CDBA,
DABC,DACB,DCAB, DCBA, DBAC, DBCA

Let E; be the event that Priyanka visits A before B.

Then,

E, = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, CABD, CADB, CDAB, DABC, DACB, DCAB}
= n(Ey) =12

. s - _nE) 12 1

.". P(she visits A before B) = P(E,) = s 2

ii. Let the Priyanka visits four cities Delhi, Lucknow, Agra, Meerut are respectively A, B, C and D. Number of way's in which
Priyanka can visit four cities A, B, C and D is 4! i.e. 24
o.n(S)=24
Clearly, sample space for this experiment is

ABCD, ABDC,ACBD, ACDB, ADBC,ADCB

BACD,BADC,BCAD, BCDA,BDAC, BDCA

CABD,CADB,CBAD,CBDA,CDAB,CDBA,

DABC,DACB,DCAB, DCBA, DBAC,DBCA

E; ={ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, CABD, CADB, CDAB, DABC, DACB, DCAB}

= n(E) =12

n(B) 12 1

n(S) 24 2
iii. Let the Priyanka visits four cities Delhi, Lucknow, Agra, Meerut are respectively A, B, C and D. Number of way's in which

.". P(she visits A before B) = P (E;) =

Priyanka can visit four cities A, B, C and D is 4! i.e. 24
o.n(S)=24

Clearly, sample space for this experiment is

ABCD, ABDC,ACBD, ACDB, ADBC,ADCB
BACD,BADC,BCAD, BCDA,BDAC, BDCA
CABD,CADB,CBAD,CBDA,CDAB,CDBA,
DABC,DACB,DCAB, DCBA, DBAC,DBCA
Let E3 be the event that she visits A first and B last.

Then,

E3 = {ACDB, ADCB}

n(Ez) =2

*." P(she visits A first and B last) = P(E3)
n(B3) 2 _ 1

n(S) ~ 24 12
OR
Let the Priyanka visits four cities Delhi, Lucknow, Agra, Meerut are respectively A, B, C and D. Number of way's in which
Priyanka can visit four cities A, B, C and D is 4! i.e. 24
-.n(S)=24
Clearly, sample space for this experiment is
ABCD,ABDC,ACBD, ACDB, ADBC,ADCB
BACD,BADC,BCAD,BCDA, BDAC,BDCA
CABD,CADB,CBAD,CBDA,CDAB,CDBA,
DABC,DACB,DCAB,DCBA, DBAC,DBCA
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Let E4 be the event that she visits A either first or second. Then,
E4={ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, BACD, BADC, CABD, CADB, DABC, DACB}
= n(Ey) =12

Hence, P(she visits A either first or second)

38. 1. 212y = (2 + 302 - 3i)
=4-92=4+9=13

Imaginary part = 0
21 243 o A3
Zy — 4—3i 4434
_ 846i+12i-9

16+9
_ —1+18:

25 .
Real part = ;—5
iii. Z1-Zy=(2+3i)-(4-3i)
=-2+6i
Imaginary part = 6
OR
The real part of Z; = 2.

ii.
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