Class XI Session 2024-25
Subject - Mathematics
Sample Question Paper - 7

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
1 —ngsl if;i;ngz is equal to [1]
a) cot 2x b) - cot 2x
C) - tan 2x d) tan 2x
2. Letf(x) =x3. Then, dom (f) and range (f) are respectively [l
3) R and R* b) R* and R
Q) R*andR" d) Rand R

3. A batsman scores runs in 10 innings as 38, 70, 48, 34, 42, 55, 63, 46, 54 and 44. The mean deviation about mean [1]

is

a) 7.6 b) 6.4
) 8.6 d) 10.6

4, Ify=\/x+\/w—|—\/w+...+tooooothen2m—y= [1]
2) 57 b) 51
) T d\/oa

5.  The two lines ax + by = c and a'x + b'y = ¢’ are perpendicular if [1]
a) ab’ = ba' b)aa'+bb'=0
c)ab+ab' =0 d)ab'+ba' =0

6. A plane is parallel to yz-plane so it is perpendicular to: [1]
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10.

11.

12.

13.

14.

15.

16.

17.

a) y-axis

) z-axis

\5 \5
Ifz:(£+i) +(§—%),then

2 2
a) Re(z)=0
c) Re(z) >0, Ix(z) <0
0! is always taken as
a)l

c) 00
lim sinz _
z—oo T

a) 2
C) 00

tan 15° =7

a) (\/2+1
(vV2-1)
(v3-1)
(V3+1)

The set of all prime numbers is

=

[94) B )

0)

a) an infinite set

¢) a multi set

The integral part of (1/2 + 1) is

a) 98
c) 99
Yoo 4"." Cyis equal to
a) gn
C) 4n
Solve the system of inequalities:
a) (4, 8)

) no solution

b) none of these

d) x-axis

b) Re(z) > 0, I;,z) >

d) I,(z)=0

b) 2

d) 0

b) 1

d) o

b) a singleton set

d) a finite set

b) 96

d) 100

b) g-n

d) 50

b) (3, 6)
d) (2,5)

If A=1{1, 2, 3, 4, 5, 6} then the number of proper subsets is

a) 63
c) 64
cos 15°="7?
a) (v/3+1)
NG
) (\/§__1)
2,2

If sin z+cosx

d .
Y= " then—Zatx=Olsequalto

sinz—cosx ’ d

b) 36

d) 25

b) W3
2,2

d) (y3-1)
NG
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18.

19.

20.

21.

22.
23.

24,
25.

26.
27.
28.

29.

a)0 b) -2
) % d) Does not exist
The total number of 9 digit numbers which have all different digits is [1]
a) 9! b) 10 x 10!
c) 10! d)9 x 9!
Assertion (A): Let A = {a, b} and B = {a, b, c}. Then, A ¢ B. [1]

Reason (R): If A C B, then A U B =B.

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.
Assertion (A): A sequence is said to definite if it has finite no of terms. [1]
Reason (R): The sequence whose nh term if 27” if 2, 2, %, 4.
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
If A and B are any two non-empty sets, then provethat Ax B= Bx A< A= B [2]
OR
. . 1
Find the domain of f(z) = 5.
. 1-cos4d
Evaluate: gli% %. [2]
Two dice are thrown simultaneously. Find the probability of getting a total of at least 10. [2]
OR

If A and B are two events associated with a random experiment such that P(A) = 0.25, P(B) = 0.4 and P(A or B) =
0.5, find the values of

i. P(A and B)

ii. P(A and B)
IsA={x:x€N,1<x < 2} null set? [2]
Find the coordinates of the point which divides the join of A(-5, 11) and B(4, -7) in the ratio 2 : 7. [2]

Section C
Prove that : 2*C,, = w [3]
Find the point in yz-plane which is equidistant from the points A(3, 2, -1), B(1, -1, 0) and C(2, 1, 2). 31
Using binomial theorem, expand: (v/z + ,/4)® [3]
OR

In the expansion of (x + a)", sums of odd and even terms are P and Q respectively, prove that
i.2(P? +Q?) = (x + a)*" + (x - a)*"
ii. P2- Q2% = (x? - a?)"
If f(x) = mx + c and f(0) = f'(0) = 1. What is value of f(2)? [3]
OR
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30.

31.

32.

33.

34.

35.

36.

Differentiate the function: 3X-
The sum of three numbers in G.P. is 14. If the first two terms are each increased by 1 and the third term [3]
decreased by 1, the resulting numbers are in A.P. Find the numbers.
OR
The sum of first three terms of a G.P. is % and their product is 1. Find the common ratio and the terms.
Out of 25 members in a family, 12 like to take tea, 15 like to take coffee and 7 like to take coffee and tea both. [3]

How many like
i. at least one of the two drinks
ii. only tea but not coffee
iii. only coffee but not tea
iv. neither tea nor coffee
Section D

Find the mean and standard deviation for the following data: [5]

Class interval 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100

Frequency 3 2 4 6 5 5 5 2 8 5

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the eccentricity and the [5]
length of the latus rectum of the ellipse.
z2 yz _
10 T an L
OR

Find the lengths major and minor axes, coordinates of the vertices, coordinates of the foci, eccentricity, and length of

the latus rectum of the ellipse 9x2 + y? = 36.

Solve the following system of linear inequalities. [5]
2(2x +3) - 10 < 6(x - 2)

and % +6>2+ 4—3’”

If sin x :é and x lies in the 2nd quadrant, find the values of COS%, sin% and tan%. [5]

OR
Prove that: cos 36° cos 42° cos 60° cos 78° = %.
Section E
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 A toset BasR = {(a,b):a € A,b € B
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.

Questions:

i. If n(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)
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37.

38.

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)
Read the following text carefully and answer the questions that follow:
Two students Ankit and Vinod appeared in an examination. The probability that Ankit will qualify the
examination is 0.05 and that Vinod will qualify is 0.10. The probability that both will qualify is 0.02.

i. Find the probability that atleast one of them will qualify the exam. (1)
ii. Find the probability that atleast one of them will not qualify the exam. (1)
iii. Find the probability that both Ankit and Vinod will not qualify the exam. (2)
OR
Find the probability that only one of them will qualify the exam. (2)
Read the following text carefully and answer the questions that follow:
The conjugate of a complex number z, is the complex number, obtained by changing the sign of imaginary part
of z. It is denoted by Z.

The modulus (or absolute value) of a complex number, z = a + ib is defined as the non-negative real number

v/ a? + b2. It is denoted by |z|. i.e.
|z| = /a2 + b2

Multiplicative inverse of z is # It is also called reciprocal of z.
z

- 2
2z = |z|

i. If f(z) =1, where z = 1 + 2i, then find |f(z). (1)

ii. Find the value of(z + 3)(z+ 3). (1)

iii. If (x - iy) (3 + 5i) is the conjugate of -6 - 244, then find the value of x +y. (2)
OR

If z = 3 + 4i, then findZz. (2)

Page 5 of 17

[4]

[4]



Solution

Section A

1. (@) cot2x

(CD) o (C;D)

Explanation: Using sin C - sin D = 2 cos
(C+D) . (C-D)
2
e\ (2
sindz—sinz __ 2COS( 2 )sm( 2 ) _ cos2zsinz _ cot 2x.

cos z—cos 3z . (4z)\ .. (22 sin2z sinz
2 sin ) sin{ 5

and cos C - cos D = —2sin , we get

(d)Rand R
Explanation: f(x) = x3
f(x) can assume any value, so domain of f(x) is R

The Range of the function can be positive or negative Real numbers, as the cube of any number depends on the sign of the
number, So Range of f(x) is R
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|

|

|

|

|
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|

|

|
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|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

(c) 8.6 I
Explanation: First we arrange score in the ascending order |
Then scores are : 34, 38, 42, 44, 46, 48, 54, 55, 63, 70 :
As there are 10 items in this data, 1
So, median will be the mean of fifth and sixth term :
. Median = 2128 = 47 I
Now, deviation from median for each value :
d;=13,9,5,3,1,1,7,8, 16, 23 |
) |

.". Required Mean deviation = % = fg = |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

. ]

®) 5

Explanation: y = /(z + y)
yr=x+y
yy'=1+y

(b)aa’ +bb’ =0
Explanation: We know that Slope of the line ax + by = c is —, and the slope of the line a’x + b'y = ' is ;—‘,1’ The lines are
perpendicular if tan 6§ = 5E_z @)
%a% =—lorad +bb =0
(d) x-axis
Explanation: Any plane parallel to yz-plane is perpendicular to x-axis.

(d) Im(2)=0
Explanation: From given,

32 33 ;2 3
=20y Gy 54 G

Since t? = -1 and t* = 1, will not contain any i and hence I,,,(z) = 0

8. ()1

Explanation: We have "P, = n"! ..... (i



Number of ways you can arrange n thing in n available spaces = n!
= "P, =n! ...(ii)

But from (i) we get "P,, = (n%'n), = g—: ..... (iii)

Now from (ii) and (iii) we get g—: =nl=0'=1

(do

Explanation: lim
T—00

sinx

Letz =+
y

r — OO
Sy—0

X sin %
= lim —
y—0 7

= limysin +
y—0 y

. o1
=limy x limsin =
y—0 y—0 Y

=0 x limsin +
y—0 Y

=0

10.
(v3-1)
(v3+1)

(©

o_ o 31
Explanation: tan 15° = tan(45° - 30°) = ;j?:f 45;:;3?? = ( CVAY Ll

11.  (a) an infinite set
Explanation: Set A = {2, 3, 5, 7,...} so it is infinite.

12.
(c) 99
Explanation: We have (1 +x)"=1+" Cy(z) +" Cy(z)? + ...+ ()"
Hence (v2+ 1)° = 1+°C1(v2) +5 Ca(v/2)? +° G5 (V)P +5Ca(v/2)! +0 Cs(v/2)° + (v2)°
= (V2+1)5 =1+6(+/2)+15x 2+20 x 2(4/2) + 15 x 4+6 x 4(1/2) + 8
=99 + 70+/2
Hence integral part of (v/2 + 1) =99
13.
(@) 5"
Explanation: ) " (4"." C, = PnCy+41nCL+42 0 Cy+ . +4" " O,
=14+4"C +427Cy+...+4" " C,
=(1+4)P"=5"
14.

(c) no solution
Explanation: z—f; > 2
= 2 _ 95

z—8
7—2(z—8
T+ (z—8) S

N 0
o7 2mt16

=% 0
27

= B[ 250> (a>0andb>0)or(a<0andb < 0)]

= (23-x>0andx-8>0)or(23-x<0andx -8 <0)
= (x<23and x > 8) or (x> 23 and x < 8)
= 8 <x <23 [Since x > 23 and x < 8 is not possible]

= z¢(8,23)
2z+1 >5
Tx—1

Now
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2z+1
Te—1 5>0
2z+1-5(7z—1) >0
2ot 35mts
z+1—-35x+
Tz—1 >0

6—33

) - 0F 2 >0= (a>0andb>0)or (a<0andb < 0)]

U

Te—1
= (6-33x>0and 7x-1>0)or(6-33x<0and 7x - 1 <0)
6 1 2 1
= (x<gzyandx>-)or(x> 7 andx < z)
1 2
:>?<$<E
1 2

. 2 1. :
=qxc (?, H) [Since x > mn and x < 7 Isnot possible]

. +7 22+1 . 1 2
Hence, the solution of the system ~— > 2, ==— > 5 will be (8,23) N (7, —) =¢

15. (a) 63
Explanation: 63
The no. of proper subsets = 2" - 1
Here n(A) =6
In case of the proper subset, the set itself is excluded that's why the no. of the subset is 63. But if it is asked no. of improper or
just no. of subset then you may write 64
So no. of proper subsets = 63

16.

V341
()

Explanation: cos 15° = cos (45° - 30°) = cos 45°cos 30° + sin 45° sin 30°
(L B (L 1) B
_<ﬁ 2 )Jr(ﬁ x )= 22

17.

(b) -2

. . sin z+cos
Explanation: Given, y = ————
sinz—cos ¢
dy (sinz—cosz)(cosz—sinz)— (sinz+cos z)(cos z+sinz)

dx

—(sinz—cos z)27 (sinz+cos z)2

(sinz—cos )
- [sin2 z+cos? £—2sinz cos z+ sin? z+cos? z+2 sin z cos a:}

(sinz—cos w)2
-2

(sinz—cos z)?

. (d_y) — —2 - =2 _ 9
\dz /gt 2=0 (sin 0—cos 0)2 (-1)2

18.
(d)9 x 9!
Explanation: We have to form 9 digit numbers from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and we know that 0 can not be put on extremely
left place. Therefore, first place from the left can be filled in 9 ways.
Now repetition is not allowed. Therefore, the remaining 8 places can be filled in 9!
.. The required number of ways =9 x 9!

19.
(d) A is false but R is true.
Explanation: Assertion A = {a, b}, B={a, b, c}
Since, all the elements of A are in B. So,
ACB
Reason' A CB
=AUB=B
Hence, Assertion is false and Reason is true.
20.
(b) Both A and R are true but R is not the correct explanation of A.

Explanation: Assertion is true.
Reason

|
1
|
|
|
1
|
|
|
1
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
1
|
|
|
(sinz—cos z)2 1
|
|
|
1
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
1
|
|
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Lettn=%
Puttingn=1,2,7,x
t1:2,t2:2,t3: %,t4:X

8

> 3:4

80 the sequence is 2, 2
Reason is also correct but not the correct explanation for Assertion.

|
i
|
|
|
|
i
|
|
|
Section B 1
21. First, let A = B. Then, we have to prove that A x B=Bx A :
Now, A=B 1
= AxB=AxAadBxA=AxA :
= AxB=BxA |
Conversely, let A x B= B x A. Then, we have to prove that A = B. :
Let x be an arbitrary element of A. Then, I
zeA :
= (z,b) € A x B forall beB. I
= (z,)eBx A |
= z€B :
ACB i
Let y be an arbitrary element of A. Then, :
yeB |
= (a,y) € Ax Bforallac A :
= (a,y)eBx A I
= ycd :
BCA |
Hence, A = B. :
Hence, Ax B=Bx A< A=B I
OR :
_ 1
Here f (x) = e I
f(x) assume real values for all real values of x except for x + 2 =0i.e. x =-2. :
Thus domain of f (x) =R - {-2}. |
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
3

1—cos(46)
1—cos 66

22. We have:lim [
6—0

lim {M} {-1-cos A =2 sin? (%)}

6—0 L 2sin? 30
lim sin? 20 (20)2
0—0 | (26) sin? Za «(30)2

(39)

2 2
: sin 20 30 4
éliT[l) |:< 26 ) X <sin39) X 9:|

= 4| lim fne g
91" x—0 ©

23. We know that in a single throw of two dice, the total number of possible outcomes is (6 X 6) = 36.
Let S be the sample space of the event and is given by
n(S) = 36.
Let E5 = event of getting a total of at least 10. Then,
Eg = event of getting a total of 10 or 11 or 12 = ((4, 6), (5, 5), (5, 6), (6, 4), (6, 5), (6, 6)}.

= H(ES) =6

n(E:
. P(Eg) = n((;)) =<

1
6
OR

i. It is given that

:P(A) =0.25, P(A or B) = 0.5 and P(B) = 0.4

To find : P(A and B)

Formula used : P(A or B) = P(A) + P(B) - P(A and B)

Substituting the value in the above formula we get,
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0.5=0.25+ 0.4 - P(A and B)
0.5=0.65 - P(A and B)
P(A and B) = 0.65-0.5
P(A and B) =0.15
ii. Given : P(A) = 0.25, P(A and B) = 0.15 ( from part (i))
To find : P(A and B)
Formula used : P(A and B) =P(A) - P(A and B)
Substituting the value in the above formula we get,
P(A and B) = 0.25 - 0.15
P(A and B) = 0.10
P(A and B) = 0.10
24. We know that,Natural numbers = 1, 2, 3, 4, 5, 6, 7,...
Natural number greater than 1 (1 <x)=2,3,4,5, ...
Natural number less than or equal to 2 (x < 2) =2
=> one element in this set
.. It is not a null set.
25. Let P(x, y) be the point that divides the join of A(-5, 11) and B(4, -7) in the ratio 2 : 7

We know that: If m; : my is the ratio in which the join of two points is divided by another point (x, y), then
_ ImyXp+maoxg
- mj+my
_ myypt+mayy
mj+my

Here, X1 = -5, Xy = 4, y1= 11 and yo = -7

Substituting,we get
_ 2X4+7x-5

247
835

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
=>x=-3 I
_2x—T747x11 i
Yy=">57 I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

. ]

Thus, the coordinates of the point which divided the join of A(-5, 11) and B(4, -7) in the ratio 2 : 7 is (-3, 8).

Section C

26.2nC, — ZIL30-(2n 1]

_ e
T oaln!
(2n)(2n—1)(2n—2)(2n—3).....
4.3-2:1

[2"....4-2][(27?1711!)....3‘1]
_ 2"[1.2.....237[11!.3.5 ..... -(2n—1)]

nln!
275 nl[1-3-5....-(2n—1)]

nln!
2135 (2n—1)]

n!
27. The general point on yz plane is D(0, y, z).
Consider this point is equidistant to the points A(3, 2, -1), B(1, -1, 0) and C(2, 1, 2).
..AD=BD
V0 =32+ (y—22+(z+1)2=/(0-10+ (y+1)* + (= - 0)?
Squaring both sides,

0-3)2+(y-2*+ @+ 1D?*=(0- 1%+ (y+1)? + (z- 0)°
9+y2-dy+4+722+22+1=1+y? +2y+1+7°

-6y +2z+12=0....(0)

Also, AD =CD

VO-37+ -2+ (+12=vV(0-22+ -1+ (-2
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Squaring both sides,

0-3+ -2+ @+ 1’ =(0-2°+ -1+ (z-2)

9+y2_4y+4+22+21+1=4+y2—2y+1+Z2-4Z+4

2y +62+5=0....(2)

By solving equation (1) and (2) we get

_ 31 __ =3

Y"1% %" 16

The point which is equidistant to the points A(3, 2, -1), B(1, -1, 0) and C(2, 1, 2) is (
28. We hand to find value of (v/z + /)®

n!
(n—r)!(r)!
(@a+b)" =" Coa™ +" C1a" b +" Coa™ 2’ +...... +" Cp_1ab™ 1 4" C "

We have, (\/z + /7)®

1
We can write ,/z as 2 and Vyasy

31 -3
16 16 )

Formula used: "C, =

1

2
1o1\8

Now, we have to solve for | z2 + y2

N——

oo
K
/N
8
N =
~_
il
w
N
<
=
N~
w
—

lm() (4)] « [ () ()] | 5
() ()]« [m() ()] [ () ()]« [ ()]
=[1(*)] + |8 (m‘) (y;] +5[28 (%) (v)] + [56 (“ﬂ) (f);

Here (x + a)® ="Coz"+"C1z" La+"Chax" 2a’+...+"C,ra"
=P+Q...(»0)
where P="Cya"+"Csz" 3a>+. ...
Q="Ciz" la+"Cyz" 3a+....
Also (z — a)"="Coz"—"Cz" la+"Coz" 2a®+... +(—-1)""Cra™. . . (i)
=pP- Q
(i) Squaring and adding (i) and (ii) we have
(x+a)?+ (x-a*" = (P+ Q7 + (P-Q*
= P2+ Q% +2PQ+P? +Q%-2PQ
=2P? +2Q? = 2(P* +Q?)
(ii) Multiplying(i) and (ii) we have
(x+a) (x-a)"= P+ Q- Q)
(XZ _ a2)n - P2 _ Q2
29. We have,
f(x) =mx + c....(1)
Differentiating with respect to x, we get
f(x)=m.1+0
= f'(x) =m ....>i0)
Put, x = 0 in (i) and (ii), we get
f(0) =cand f'(0) = m
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30.

31.

=1=cand1=m[..f(0)=f(0)=1]

Put the values of m and c in f(x) = mx + c, we get f(x) = x + 1.

S f(2)=2+1=3.[Putx =2in f(x) = x +1]

We have,

d . n _
dsz =N

Therefore,

d —5_ -5-1
- 3x7°= 3(-5)x

n—1

=-15x®
Let three number in G.P. are %, a, ar
Here,
2 X axar="T29
= a*=1729
=a=9
From the given conditions we can write ,
(& x a) + (axar)+ (£ x ar) =819
= 3 .481r+81=819
= 2i9r+9=091
= 9+9r%+9r=91r
=9r°-82r+9=0
=9r?-8lr-r+9=0
=9r(r-9)-1r-9)=0

P
r= 9, 9
So, required G.P. are
81,9, 1, ...
o, 1,981, ...

Let %, a, ar be first three terms of the given G.P.
39

THatar=3 .(00)

(2)(a)(ar) = 1 ...(ii)

From (ii) we obtain a=1=a=1 (considering real roots only)

Substituting a = 1 in equation (i), we obtain

1 — 39
;—0—1—0—1‘-10

:>1+r+r2:‘;’—gr

= 10+ 10r + 10r2-39r =0
= 10r?-29r+10=0
= 10r%-25r-4r+10=0
= 5r(2r-5)-2(2r-5)=0
= (5r-2)(2r-5)=0
2 5
=>Tr= g or 5
corresponding terms of the G.P
i.whenr =
5
=31
ii. whenr =
2
= g) 1;

cn“'”‘m|m°"|"’

2
Given that, n(T) = 12
n(C) =15
n(TNC)=7
i.n(T U C)=n(T) + n(C) -n(T N C)
=12+15-7

OR

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
OR 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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32.

33.

n(TUC)=20
20 members like at least one of the two drinks.
ii. Only tea but not coffee
=n(T)-n(TNC)
=12-7
=5
iii. Only coffee but not tea
=n(C)-n(T N C)
=15-7
=8
iv. Neither tea nor coffee
=n(U)-n(TU C)

=25-20
=5
Section D
We make the table from the given data:
Class marks Mid value (x;) di =xj-a=Xx;-45 fi fid; d? A
0-10 5 -40 3 -120 1600 4800
10-20 15 -30 2 -60 900 1800
20-30 25 -20 4 -80 400 1600
30-40 35 -10 6 -60 100 600
40-50 45 0 5 0 0 0
50-60 55 10 5 50 100 500
60-70 65 20 5 100 400 2000
70-80 75 30 2 60 900 1800
80-90 85 40 8 320 1600 12800
90-100 95 50 5 250 2500 12500
Sof =45 S fid; = 460 > fid? = 38400
Let a = 45.
. _ g 2
) 'j;[ejm@“ Y
45

=45+ 10.22 =55.22
42 N\ 2
.*. Standard deviation = \/ LAdi (_Z fidi )

> fi > fi
= /&% — (10.22)2
= /853.33 — 104.45
= /748.88

=27.36

. . . . 1;2 Yy .
The equation of given ellipse is 00 T 100 = 1

Now 400 > 100 = a2 = 400 and b? = 100
2 2
So the equation of ellipse in standard form is Z_2 + :—2 =

-.a%=400 = a=20and b? = 100 = b = 10

We know that ¢ = /a2 — b?

. c=+/400 — 100 = /300 = 10/3

.". Coordinates of foci are (0, +c) i.e. (0, £104/3)
Coordinates of vertices are (0, +a) i.e. (0, +20)
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34.

Length of major axis =2 a =2 x 20 =40
Length of minor axis=2b =2 x 10 =20

Eccentricity (e) = < = IZ‘OB = ?
Length of latus rectum = % = 22—%]00 =10
OR
Given that:
9x2 + y2 = 36.

After divide by 36 to both the sides, we get
Syl 2 Vg )
Now, the above equation is of the form,
“;—Z+Z—::1 ... (ii)
Comparing Eq. (i) and (ii), we get
a’?=36andb’=4=a= /36 andb=+/4= anda=6andb=2
i. Length of major axes
.". Length of major axes = 2a =2 X 6 = 12 units
ii. Length of major axes
.".Length of major axes = 2b = 2 X 2 =4 units
iii. Coordinates of the Vertices
.. Coordinates of the Vertices = (0, a) and (0, -a) = (0, 6) and (0, -6)
iv. Coordinates of the foci
As we know that, Coordinates of foci = (0, 4c) where c = a° - b?
Now
?=36-4=c?=32=c=+/32 ... (iii)
.. Coordinates of foci = (0, i\/3_2)
v. Eccentricity _
As we know that, Eccentricity = 5 =>e= % [from (iii)]

vi. Length of the Latus Rectum

2 2x(2
As we know that, Length of Latus Rectum = % = % = %
— 4
]

The given system of linear inequalities is
2(2x +3) -10 < 6(x - 2) ....(1)
and 22 +6 > 2+ 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 - 8 - 6x [subtracting 6x from both sides]
= -2x<-8
= 2x > 8 [dividing both sides by - 1 and then inequality sign will change]
= 2> 2 [dividing both sides by 2]
x >4 .. (iii)
Thus, any value of x greater than 4 satisfies the inequality.

.". Solution set is z € (4, 00)
The representation of solution of inequality (i) is

4
S e @ 22 > oo
01 23 45

From inequality (ii), we get

-+
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35.

2z—3 4z
T t6>2+5 = 1

= 4 - 3

= 6x+63>24+ 16z

= —10x > -39 =10z < 39
10x 39

= =T

= x<3.9 ..(iv)

Thus, any value of x less than or equal to 3.9 satisfies the inequality.

.". Solution set is x € (—00,3.9] .
Its representation on number line is

x<39

2x—3+24 > 6+4x

2z+21 > 6-+4x = 3(2:1: + 21) 2 4(6 + 4:1:)

3

-

P .
0 39

From Egs. (iii) and (iv), it is clear, that there is no common value of x, which satisfies both inequalities (iii) and (iv).
Hence, the given system of inequalities has no solution.

We know,

2 2

x=1

cos? x =1-sin? x

_ 5 _ 2
coOs X ==+ 1—5—:|:§

sin“ X + cos

Since, x € (%, 71')

cos x will be negative in second quadrant

therefore. cos x = —%

We know,

cos 2x =2 cos® x - 1

T _ 1—cosz
Cos 5 =F4/ ——

;2
Now, cos% =4 1+(23 )

_ 1
=+,/1

Since, x € (%,71') = 7 € (%, %)

cos % will be positive in 1st quadrant.

1
So, cos T=——
2 NG

We know,

cos 2x =2 cosZx - 1

COS X = 1—2sin2%

[< ) [

. s x s s
Since, x € (3,7r) =35 € (Z’ 5)
sing will be positive in 1st quadrant
So,

e _ 5
51I12—\/6

We know,
. xT
z sin 5
tans = s
2 COos —

T _
tan2 =

i,

.. -_2
.. [ cos x 3]

tad

L=
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tan=y/5
LR z oLl 5
Hence, values of cos 5, Sing, tang are N \/; and v/5
OR

We have to prove that cos 36° cos 42° cos 60° cos 78° = 11—6

LHS = cos 36° cos 42° cos 60° cos 78°

By regrouping the LHS and multiplying and dividing by 2 we get,
:%cos 36° cos 60° (2 cos 78° cos 42°)

But 2 cos A cos B = cos (A + B) + cos (A - B)

Then the above equation becomes,

=%cos 36° cos 60° (cos(78° + 42°) + cos(48° - 42°))

:%cos 36° cos 60° (cos(120°) + cos(36°))

:%cos 36° cos 60° (cos(180° - 60°) + cos(36°))

But cos(90° - ) = sinf and cos(180° - 8)= -cos(h).

Then the above equation becomes,

=1 cos 36° cos 60° (-cos(60°) + cos(36°))

V5+1
4

v

Now, cos(36°) =

cos(60°) =%

1

i

i

i

1

i

1

i

i

i

1

1

i

i

1

1

1

i

i

1

1

1

i

i

1

1

1

i

i

1

1

Substituting the corresponding values, we get :
_1(V5+1)\ /1 1, V5+L

_5< 4 >(5)(_5+ 4 ) !

[ VBHLY (V12 |

-(5) (%) !

=5 3 I

_ [ W) -1 i

_( 16x4 ) 1

_(5-1 1

- () !

1 1

16 i

i

1

1

i

i

i

1

i

1

i

i

1

1

1

i

i

1

1

1

i

i

1

1

1

i

i

1

1

i

i

i

1

i

1

i

i

i

1

1

i

i

3

LHS = RHS
Hence proved.
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
=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.
S A={(0,5), (1, 3), (2, )}

37. 1i.Let Eq and E5 denotes the events that Ankit and Vinod will respectively qualify the exam.

P(E, U E,) =P(Eq) + P(Ep) - P(E; N Ep)
=0.05+0.10 - 0.02 =0.13

ii. Let E1 and E, denotes the events that Ankit and Vinod will respectively qualify the exam.
Probability of atleast one of them does not qualify
~ P(B{UE}) = P ((Ei N Ey))
=1-p(E; NEy)=1-0.02=0.98
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iii. Let E; and E; denotes the events that Ankit and Vinod will respectively qualify the exam.
=P(E|NE})=P ((E1 U Ez)')
=1-P(EfUEy)=1-0.13=0.87
OR
Let Eq and E, denotes the events that Ankit and Vinod will respectively qualify the exam.

The probability that Vinod will not qualify the exam.
Probability that only one of them will qualify the exam = P((E; - E») U (E; - Eq))

=P(E; - Ep) + P(E3 - Eq)
= P(E; U Ey) - P(E; N Ey)
=0.13-0.02=0.11

38. i.Letz=1+2i

= |zl =v1+4=+/5
Now, f(Z) — 7:z o T-1-2i

1-22 1—(142i)?
_ 6-2  _ 6-2i
T 1-1-4i2—4i T 4—4i
_ (3—9)(2+2)
(2—21) (2+24)
_ 6-2i+6i—22  6+4i+2

4442 4+4
_ 8+4i 1,
T8 1+ 2 ¢
fz)=1+3

5 z
@l 1 = =g =1

ii. Given that: (z + 3)(z + 3)

|

1

|

|

|

1

|

|

|

1

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

|

Letz=x+yi |
So (z+3)(Z +3) = (x +yi+3)(x-yi+3) :
= [(x+3) +yill(x + 3) - yi] 1
= (x+3)2 -y :
=3y :
=x+3+ iy|2 !
|

= [z +3f I
iii. The conjugate of -6 - 24i is -6 + 24i. :
It is given that -6 + 24i = (x —iy) (3 + 5i) I
-6 + 24i = 3x + 5xi - 3iy -5yi2 :
-6 + 24i = (3x + 5y) +i(5x - 3y) |
Comparing the real and imaginary parts, :
3x + 5y =-6 1
5x - 3y = 24 :
Solving these two equations we get x =3 and y = -3. 1
Therefore, x =3 and y = -3 :
Thenx+y=3-3=0 |
OR :
z=3+4i |
=2z=3-4i :
|

|

|

|

i

|

|

|

1

|

|

|

1

|

|

|

|

. ]
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