Class XI Session 2025-26
Subject - Mathematics
Sample Question Paper - 2

Time Allowed: 3 hours Maximum Marks: 80

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.

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. Ifsec0:\/§and3—2”<0<2W,then%=? [1]
a) -1 b) 3
0 2 d L2

2. Let A and B be finite sets containing m and n elements respectively. The number of relations that can be defined [1]

from A to B is

a) pm+n b) 0
C) mn d) pmn

3. The mean of five numbers is 30. If one number is excluded, their mean becomes 28. The excluded number is: [1]
a) 35 b) 38
c) 30 d) 28

4, 9En/2 ﬁ is equal to [1]
a) 1 b) 1
) -1 d) —1

5. A line cutting off intercept — 3 from the y-axis and the tengent at angle to the x-axis is % , its equation is [1]
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10.

11.

12.

13.

14.

15.

a)5y+3x-15=0 b) 5y -3x-15=0

¢)5y-3x+15=0 d)3y-5x+15=0
The distance of point P(a, b, ¢) from y-axis is: [1]
a)b b) p2
0) a2 + 2 d) v/a? + ¢
If i% =a+ ib, then a® + b2 = [1]
+iz
a)-1 b) 2
o0 d1
How many different committees of 5 can be formed from 6 men and 4 women on which exact 3 men and 2 [1]
women serve?
a) 20 b) 120
c)6 d) 60
lim Y221 g equal to: [1]
z—0 z
a) L b) 1
2
c)2 d) 0
(2 cos? 15°-1) = ? [1]
s v
a) 5 b) 7
P d) 2v/3
Which of the following is a null set? [1]
a)A={x:x>1andx <3} b)B={x:x+3=3}
¢) D= {0} )C=¢
. . 5110 . [1]
The number of terms in the expansion of (3:1: — 5) is
a)9 b) 11
c)8 d) 10
15
The coefficient of x in the expansion of (a:4 - %) is [1]
T
a) 12a2 b) 9a*
0) 744 d) 10a3
Solve the system of inequalities x - 2 > 0, 3x < 18 [1]
a)-6<x<-2 b)2<x<6
c)1<x<3 d)3<x<18
The smallest set A such that A U {1, 2} ={1, 2, 3,5, 9} is [1]

a){1,2,5,9} b) {2, 3, 5}

c) {4,5, 6} d) {3, 5,9}
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16.  cos 50° cos 10° - sin 50° sin 10° = ? [1]

a) 1 b) ﬁ
0 @ 3

17. }:ILI(I) % is equal to [1]
a)0 b) 5
ol d) 2

18.  The number of arrangements that can be formed by all the letters of the word LAUGHTER is [1]
a) 5040 b) 32768
) 20160 d) 40320

19. Assertion (A): Let A = {a, b} and B = {a, b, c}. Then, A ¢ B. [1]

Reason (R): If A C B, then AU 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.
20. Assertion (A): If the numbers %2, K, T arein GP, then k = £1. [1]

as

. . az
Reason (R): If aj, ay, a3 are in GP, then T e

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.  Letf:R — R:f(x)=x2 Determine: {x: f(x) = 4} [2]
OR
Find the domain of the function f defined by f(z) = v/4 — z + \% .
22.  Ify=sin (y/sinz + cosz) find Z—Z. [2]
23. A die is thrown. Find the probability of getting a number less than or equal to 4. [2]
OR

An experiment involves tossing of two coins and recording them in the following events
A: no tail
B: exactly one fail
C: at least one tail
write the sets representing events (i) A and C (ii) A but not B
24. IfA={a,b,c,d e},B={a,c,e,g}and C={b, e, f, g}, verifythatt BNC=CU B [2]

25.  Find the equation of a line which makes an angle of tan"! (3) with the x-axis and cuts off an intercept of 4 units [2]

on negative direction of y-axis.

Section C
26. Find the number of different words that can be formed from the letters of the word TRIANGLE, so that no [31
vowels are together.
27.  Show that the points (-2, 3, 5), (1, 2, 3) and (7, 0, -1) are collinear. [3]
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28.

29.

30.

31.

32.

33.

34.

35.

36.

10
show that the coefficient of the middle term in the expansion of (% + %) is 252.

OR

Find the coefficient of x in the expansion of (32 — i) .

Evaluate: lim z

T—00 m ’
OR
z2+ar+b ,0<z<2
Find the value of a and b if }clgél f(z) and ilig f(z) exists where f(x) = 3+ 2 2<z<4
2ax + bb A< x <8
The product of three numbers in G.P. is 125 and the sum of their products taken in pairs is 87% . Find them.

OR

Find the 10th and nth terms of the GP %3, %, %1, % yeves

Let A=1{2,4,6,8,10},B= {4, 8, 12, 16} and C = {6, 12, 18, 24}. Using Venn diagrams, verify that: (A U B) U
C=AUBUOQ

Section D
Calculate mean, variance and standard deviation of the following frequency distribution:
Class: 0-10 10-20 20-30 30-40 40-50 50-60
Frequency: 11 29 18 4 5 3

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

length of the latus rectum of the ellipse. 3x% + 2y2 = 18.
OR

[3]

3]

3]

3]

[5]

[5]

The cable of a uniformly loaded suspension bridge hangs in the form of a parabola. The roadway which is horizontal

and 100 m long is supported by vertical wires attached to the cable, the longest wire being 30 m and the shortest

being 6 m. Find the length of a supporting wire attached to the roadway 18 m from the middle.

Solve the following system of linear inequalities
4x 9 3 Tr—1 Tr+2
2 _Zcox+ 2 fa— _fZre
3 L <X+ 7 and 3 5 X.
Prove that cos 2= - cos 32X . cos && . cos 18T = L

15 15 15 15 16

OR
If cos x = — % and x lies in the IlIrd quadrant, find the values of cos%, sin% and sin 2x.
Section E

Read the following text carefully and answer the questions that follow:
Method to Find the Sets When Cartesian Product is Given
For finding these two sets, we write first element of each ordered pair in first set say A and corresponding
second element in second set B (say).
Number of Elements in Cartesian Product of Two Sets
If there are p elements in set A and q elements in set B, then there will be pq elements in A x Bi.e.if n(A) =p
and n(B) = q, then n(A X B) = pq.
i. The Cartesian product A X A has 9 elements among which are found (-1, 0) and (0, 1). Find the set A and
the remaining elements of A X A. (1)
ii. A and B are two sets given in such a way that A X B contains 6 elements. If three elements of A x B are (1,

3), (2, 5) and (3, 3), then find the remaining elements of A X B. (1)

[5]

[5]

(4]
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iii. If the set A has 3 elements and set B has 4 elements, then find the number of elements in A x B. (2)
OR
If A X B={(a 1), (b, 3), (a 3), (b, 1), (a, 2), (b, 2)}. Find A and B. (2)
37.  Read the following text carefully and answer the questions that follow: [4]
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)
38.  Read the following text carefully and answer the questions that follow: [4]
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? 4 b2. It is denoted by [z]. i.e.
|z| = v/a? + b2

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

2z = |2
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 - 24i, then find the value of x + y. (2)
OR

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

Section A
(@)-1
Explanation:
In quadrant IV, sin 8 < 0.
secd = /2 = cosf = %
Cwn2p) 20\ _ 1y _ 1 o -1
c.sin“ 0= (l—cos H)f (1— 5)* 5 :>s1n9fﬁ

S.tanf= % =—1,cot@=—1,cosecld = —+/2
. (1+tan@+cosech) (1717\/5)_ ;\/5 _

" (14cot O—cosecd)  (1—14+2) 2 -1

(d) 2™»

Explanation:

We have n(A) = m, n(B) = n.

.". Number of relations defined from A to B

= number of possible subsets of A x B = 20(A X B) = pmn

(b) 38
Explanation:
L et the numbers are x; xp, x3, x and xs. Then,

1+ 23+ a3+ 24 +T5 _
3 30

= X1 +Xp + X3+ x4+ x5 =150..(I)

we have,

Ty + 23 + x4 + 5

Now, suppose X, is excluded, then =28 [given]

= Xp+X3+Xy+Xg= 112 (l)

From Egs. (i) and (ii), we get x; = 150 - 112 = 38

1
OF
Explanation:
. 1—sin@
lim ———
9—>§ (%—0) cos 6
— lim 1—cosh
(50
2sin2 2
s

- }Ll_l’% hsinh

[N

(¢)5y—-3x+15=0
Explanation:
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10.

Here,it is given that
=3
tanf = =
We know that,
Slope of a line, m = tan 6

= Slope of line, m = %

Since, the lines cut off intercepts — 3 on y — axis then the line is passing through the point (0, -3).

Therefore, the equation of line is
y—y1=m(x-xq)

=y (-3)=2x-0)
=y+3= %x

= 5y +15=3x
=5y-3x+15=0

(d) /a2 + ¢
Explanation:

()1

Explanation:

1

1—iz _ .

Triz —atib

Taking modulus on both the sides, we get:
| .

T = la + b]

12 4a2
O =y
/12422

= a2+ =1
Squaring both the sides, we get:

a2+b2=1

(b) 120

Explanation:

Number of commottes that can be formed = 6C5 x* C,

_ 6! 4!
TR
_ 6x5x4 4x3
T2 KX

=120.

@ 3
Explanation:

. Vidz—1
m —=—=

li
z—0 w_ -
(V1+z—1)(Vitz+1)

z—0 (Vitaz+1)z

= lim 1+z—1
r—0 zvV1+z+1

= lim —&—

z—0 z(vV1+z+1)

1

2

©2
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Explanation:

Using (2 cos2 - 1) = cos 26, we get

(2 c0s?15° = cos(2 x 15°) = cos30° = g

11.
@C=¢
Explanation:
¢ is denoted as null set.

12.
(b) 11
Explanation:

10
Therefore,the expansion of (333 — %) has 11 terms.

For (x+a)", number of terms =n+1

n=10 hence terms is 10+1=11.

13.
(d) 10a3
Explanation:

In the expansion of (332 + %) ° , we have
Tl'+1 = SCI' . (XZ)(S'F) . (%)T = 5Cl' . X(10'3r) . ar_

Substituting 10 - 3r=1, we get ar=9 = r=3.

3_ 5x4x3 3 _ 3
01 10a°.

. coefficient of x =°C; - a
14.

(b)2<x<6

Explanation:

x-2>0

=>x>2

=z €(2,00)

Now 3x <18

=x<6

=z € (—00,6)

So solution set is (2, 00) N (—00, 6) = (2, 6)

= 2<x<6

15.
(d){3,5,9}
Explanation:
The union of two sets A and B is the set of elements in A, or B, or both.
So smallest set A = {3, 5, 9}

16.

@ 3

Explanation:

cos 50° cos 10° - sin 50° sin 10° = cos (50° + 10°) [*." cos A cos B - sin A sin B = cos (A + B)]
1

=cos 60° = 3
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17.
(d)2
Explanation:

lim sin 2z

z—0 %

— lim 2 (sian)

z—0 2z
=2x1
=2

18.
(d) 40320
Explanation:
The word LAUGHTER consists of 8 letters which are all distinct.

Hence the required number of arrangements = & P; = 8! = 40320

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

Explanation:
Assertion: If %2, K, %7 are in G.P.
Then, 22 = =
“ N . _ a3 as aq
['.- common ratio (r) = Pl .|
—7
ko2
-2k
! 7
T 71
= Tgk =73 X %
= 7k x 2k =-7 x (-2)
= 14k?=14

=ki=1=k=+1

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

Section B
21. Here f(x) = x?
Now, Given, f(x) = 4
Thus, x% =
=x=32
Thus, {x : f(x) =4} = {-2, 2}
OR

1
As we have, f(z) =4 —z + T
For domain of f(x)
4—z>0andz®2—1>0
= z<4andz’>1
= z<4andz € (—o0,—1)U(1,00)
z € (—o00,—1)U(1,4]
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22. First of all ,
Put (sin x + cos X) = tand 4/(sin z + cosz) :\/f:u we get. y =sinu, u=+/t and t = sin x + cos x
d 1

_y— —2171/2:—
2. = Cosu, — 2t W

dt _ .
And <= = (cosz — sinz)
dy ([ dy du dt \ __ cosu .
50, = = (du XX W) T (cosz — sinz)
_cosy/ft

2Vt

cos(+/sinz+cos z)(cos z—sinz)

- (cosz — sinz)

2v/sinz+cos
23. We have to find the probability of getting a number less than or equal to 4.

A number less than or equal to 4 is obtained, if we get any one of 1, 2, 3, 4 as an outcome.

So, favourable number of elementary events = 4
Hence, required probability = % = % .
OR

When we toss two coins, the sample space is-

S = {HH, HT, TH, TT}.

A={HH}, B={HT, TH},

C={HT, TH, TT}

i,AandC=ANC=¢
ii. Abutnot B=A - B = {HH}

24. Suppose x be an element of BN C

=x€BNC

=x€Bandx € C

= x € Cand x € B [by definition of intersection]

=xc€CNB

=BNCCCNB....(A)

Now suppose x be an element of C N B

Then,x € CNB

=xc€Candxc€B

= x € B and x € C [by definition of intersection]

=xe€BNC

=CNBCBNC...(i)

From (i) and (ii) we get

B N C=C N B [every set is a subset of itself]

Hence proved.
25. Let m be the slope of the required line.

.. Slope=m=tan § = tan{tan'1(3)} =3

c =y - intercept = -4

Substituting the values of m and c in the general equation of line y = mx + c, we get,

y=3x-4

Hence, the equation of the required line is y = 3x - 4.

Section C

26. In a word TRIANGLE, vowels are (A, E, I) and consonants are (G, L, N, R, T).

First, we fix the 5 consonants in alternate positions in 5! ways.

-G-L-N-R-T-

In rest of the six blank positions, three vowels can be arranged in 6P3 ways.

.. Total number of different words = 5! x5 P3
=120 x &

=120x 6 x5 x4

= 14400

27.Let A(-2, 3, 5), B (1, 2, 3) and C(7, 0, -1) be three given points.

Then AB= /(1 +2) + (2 -3+ (3-5)° =0T 1+ 4=V
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28.

29.
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BO= /(7= 1)+ (0~ 2%+ (-1 - 3)° = v36 + 4+ 16 = /56 = 2/1d
AC=\/(T+2)° +(0-3)* + (-1 - 5)*= VBT F 97 36 = Y126 = 3,/

Now AC = AB + BC

Therefore,A,B,C are collinear.

9 10
To find: middle term in the expansion of (% + 2—?;2) is 252.
Formula Used:

Tpiq = "C. x™ " y* where
n _ n!
ri(n—r)!

T
Total number of terms in the expansion is 11

Thus, the middle term of the expansion is Tg and is given by,

5 5
e () < ()

Ts =" Cs
T. — 10X 9x8XT7x6x5!
T B5IxBx4x3x2
Tg =252
. . . 222 3 10
Thus, the middle term in the expansion of (T + 2_z2> is 252.
OR
Here,a=3x2,b:: - andn=9

3z
We have a formula,

= () oy
) 6)" (52)

@ )" (F) @
(3w)9—r(w)18—2r (%1) T(m)—r
(3x)9—r(m)18—2r—r (%1)
(32)°" (%1) T(m)wfsr

To get coefficient of x® we must have,

~

3 |©

|
TN N T NN TN
3|l 3| 3|l 3|0

N e’ e

(X)18-3I‘: X6
18-3r=6
3r=12
r=4
. 6 9 9—4(9\9—-4( —1 4
Therefore, coefficient of x° = <Z) (3)°*(3) (T)
4
__ 9x8xTx6 5(1
T x3x2x1 (3) (3)
=126 x 3
=378

Hence the coefficient of x° = 378..

We have to evaluate, lim | —%——
T—00 4z2+1-1

Rationalising the denominator:

lim z (/422 +141)
r—00 | (\/4z2+1-1) (1/422+1+1)

-~ lim |:z(\/4z2+1+1):|

T—00 4z24+1-1

. VAaz24+1+1

= hm _—
z—00 4z

Dividing the numerator and the denominator by x:
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,/41‘2-%—1 1
. T +Z
lim
z—300 4
[ 42241 1
= lim
T—00 4
- 1 1
) 4+ z—2+;
= lim
Tr—00 4
T — 00
1 1
=, —=—0
:c_’ 22
_ V4
T4
-2
4
-1
T2
OR
Given,

22 +ar+b ,0<z<?2
f@=4q 38z+2 ,2<z<4
2ax + 5b A< <8
To find lim f(z)
T2

LHL= lim f(z) = lim (x> +ax +b)
T—2— T—2—

=22+a.2+b

=2a+b+4

RHL.= lim f(z)= lim (3x +2)
T2+ z—2+

=3-2+2=8

Since lim f(x) exists,
T2

i = li

iy fe) = lip 1)

= 2a+b+4=8

= 2a+b=4..()

To find lim f(z)
z—4
LHL.= lim f(z)= lim 3x+2)=3-4+2=14
z—4— z—4—
and
RHL= lim f(z)= lim (2ax + 5b)
4+ T4+

=2a-4+5b=82+5b
Since lim f(x) exists.
z—4
i A= i 1)
= 8a+5b =14 ...(ii)
From (i) and (ii)
s.a=3,b=-2
30. Let the required be %, a and ar. Product of the G.P. = 125

= a3=125
=a=5

Sum of the product in pairs = 87% =15

2

We can write based on given conditions,
175

= %x ataxartar x4 =
T T 2

2 175
=>a7 +a2r+a2=7

Substituting the value of a
=& +25r+25= 10
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= 50r2 + 50r + 50 = 175r

= 50r + 125r + 50 = 0

= 25(2r*-5r+2) =0

=2 -4r-r+2=0

= 2r(r-2)-1r-2)=0

= 2r-1)(r-2)=0

L1

Sr=g,2

Hence, the G.P. fora=5andr = % is 10, 5and%
And, the G.P.fora=5andr=2is %, 5and 10

OR
o . 3 1 1 2
Here,it is given the series, — 7, 5, =3, 5
The standard form of GP is, a, ar, arz, ar3,
The common ratio is 1.
First term in the given GP, a; =a = —%
Second term in GP, ay = %
. ag % 2
The common ratio,r= —,r= —= =-=
ay 3 3
4
Now, nth term of GP is, a" = ar™!
Therefore, the 10th term, all = ar?
9
=af = 3)(_2) = 128
o = ar _(_4)( 3> 6561
Now, the required nth term, a” = ar™!
i 3 2\ 1 (9 2\
= (1) (-3 - () (-3
Hence, the 10th term a;g = % and the nth term a,, = (%) (— %) of the given GP.
31.LHS:AUB={2,4,6,8, 10, 12, 16},
(AUB)UC=1{2,4,6,8, 10, 12, 16, 18, 24}
RHS:BUC={4,6,8, 10,12, 16, 18, 24}
468
12 16
18 24
AUBUQC)=1{2,4,6,8,10, 12, 16, 18, 24}
246
31012
1618 24
Hence proved.
Thus L.H.S = R.H.S. [Verified]
Section D
- class interval f Mid-value, x; Uu; = zil_o% fiu u?  |[fu?
0-10 11 5 -3 -33 9 99
10-20 29 15 -2 -58 4 116
20-30 18 25 -1 -18 1 18
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33.

30-40 4 35 0 0 0 0

40-50 5 45 1 5 1 5

50-60 3 55 2 6 4 12
N=%f;=70 Yfu; = -98 ;2 = 250

N = 70, Xf;u; = -98 Lf;u;? = 250, A = 35 and h = 10
_ 1 _ —98\ _
Mean=A +h (FEfiui) =35+10 (7—0) =21

2 2
Var (X) = h? {(% ) fiuf) - <% )Y fiui) }z 100 {(%0 X 250) - (% x (—98)) }z 100 {3.57 - 1.96} = 161
SD = ,/var(X) = /161 =12.69
Given that:
3x% +2y?=18
After Divide by 18 to both the sides, we get
3.2, 2.9 2y .
5T T Y =1= e T o =1 ..(0)
Now, above equation is of the form,
2 2
2—2—1—‘2—2:1 .. (i)
Comparing eq. (i) and (ii), we get
a®?=9andb’=6=a=+9andb=16=a=3andb=+6
i. Length or major axes
.". Length of major axes = 2a =2 X 3 = 6 units
ii. Length or minor axes
..Length or minor axes =2b =2 x /6 = 21/6
iii. Coordinates of the vertices
.". Coordinates of vertices = (0, a) and (0, -a) = (0, 6) and (0, -6)
iv. Coordinates of the foci
As we know that, Coordinates of foci = (0, £c)
where c? =a® - b2
Now
?=9-6=c?=3=c=+/3...(iii)
.". Coordinates of foci = (0, ++/3)
v. Eccentricity

As we know that, Eccentricity = < = e = \/T = % [from (iii)]

w

vi. Length of the Latus Rectum

9 =\2
As we know that, Length of Latus Rectum = % = %

= 22_6 =4
OR
Let AOB be the cable of uniformly loaded suspension bridge. Let AL and BM be the longest wires of length 30 m each. Let OC
be the shortest wire of length 6 m and LM be the roadway.
Now AL=BM =30m, OC =6 m and LM = 100 m.

. LC=CM= %LM: 50 m

Let O be the vertex and axis of the parabola be y-axis. So the equation of parabola in standard form is X2 = day

Ay

N

|

| % /
R

| 50 m

L Round way Q M

-

%'

Coordinates of point B are (50, 24)

Since point B lies on the parabola X2 = day
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(502 =4ax24= =250 _ 825

et _42%’25 625
So equation of parabola is z? = X24 y= r? = <Y

Let length of the supporting wire PW at a distance of 18 m be h.
..OR=18mand PR=PQ-QP=PQ-0C=h-6
Coordinates of point P are (18, h - 6)

Since the point P lies on parabola 22 = %y

:.(18)* = 22 (h - 6) = 324 x 6 = 625h - 3750

= 625h=1944+3750 = h = 222 =9.11 m approx.

34. We have, %”” —2cx+3 . @)

4 4
Tx—1 Te+2 .s
and —5— — =5~ >x... (ii)
From inequality (i), we get
4z 9 3 16227 _ 4z+3
Z_dox+ s 22
3 7 XY T T 1

= 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 = € (—00,9)

x<9
g : 3 B OO
9
From inequality (ii) we get,
Tr—1 Tx+2 142 —2—-Tx—2
- > >
3 5 X = 5 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 > 6x + 4 - 6x [subtracting 6x from both sides]
Sox>4

Thus, any value of x greater than 4 satisfies the inequality.
So, the solution set is z € (4, 00)

X X >4
— oo ..,—..._:iu-_-._h-m
The solution set of inequalities (i) and (ii) are represented graphically on number line as given below:
d=x9
T T 5 6 7 89 "

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)
35.LHS = cos 2X - cos 3T . cos 3T . cos 1T

15 15 15 15

— 2n 2n 2n 2n

= cos ¢ cos2 (15)cos4 <15> cos8 (15)
2m

Put 5=

=LHS =cosa - cos2a - cosda - cos8a

2 sin afcos a-cos 2a-cos 4a-cos 8a]

= oo [multiplying numerator and denominator by 2sin «]

(2 sin a-cos a)-cos 2a-cos 4a-cos 8a

2sina
2(sin 2a-cos 2a-cos 4a-cos 8a . . . . .
= X 2@eine) ) ['." 2sina cosa = sin2 o and multiplying numerator and denominator by 2]
sin o

(2 sin 2a-cos 2a)-cos 4a-cos 8a

4sina
2(sin4a-cos 4a) cos 8a

= 2dema) [."2sina cosa = sin2 o and multiplying numerator and denominator by 2]

2(sin 8ar-cos 8)
2(8sina)
_ sinl6a __ sin(lba+a)

16 sina 16 sina
Now, 15 = 27,
sin(27+a) _ sina

_ _ 1 _
= = = L =RHS

16sina 16 sina
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..LHS = RHS
Hence proved.
OR

z
2 3
It is given that cos x = — % and x lies in the IIIrd quadrant

We have to find the values of cos sin% and sin 2x.

We know,

cos 2x =2 cos?x - 1

2£_1

cos X = 2 cos )

_é: 2£— .. :_é
- 2 cos 5 1..[. cosx 5]

X € (7r,3—2”) = %e(g,%’f)

z
2
So,

COS X = —

cos= will be negative in 3rd quadrant

Sl

We know,

cos2x = 1-2sin x

cosx=1-2sin5 .. [ cosx = —%]
$=1-2sin?2

2 sinzf = %+ 1

2 sinZ% = %

sin2% =%2

sin =i%

Since,

xe (mi) = 2e(2, %)

sin will be positive in 2nd quadrant

So,
T 2
sin= = =

2 5
We know,
sin? x + cos? x = 1
sin x = 1 - cos? x

2
. 3 3
sinfx=1- (73> [ cosx= 73]
LD 9
sin“x =1 o5
. D _25-9
sin“x ==
.2 _16
sin“x =5
sinx=+2
5

Since,

X e (71',37”)

sinx will be negative in 3rd quadrant

So,

. _ 4
sinx=—¢
Now,
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36.

37.

38.

sin 2x = 2(sin x)(cos X) ... ['." cos X = —% and sinx = — %]
i = _4 3

sm2x—224>< 5 X %

sin 2x = 5

Hence, values of cosZ, sin<

I

ii.

il

ii.

1ii.
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sin 2x are — —=, —= and =
NGV 25

2’ 2’

Section E
n(A x A)=9
=n(A)Cn(A)=9=n(A)=3
(-L,0O)EAXA=-1cA0cA
(0)EAXA=0€A1€A
=-1,0,1€A
Also,n(A)=3= A=(-1,0,1)
Hence, A = {-1,0, 1}
Also, A x A=1{-1,0,1} x {-1,0, 1}
= {(-1,-1), (-1, 0), (-1, 1), (0, -1, (0, 0), (0, 1), (1, -1, (1, 0), (1, 1)}
Hence, the remaining elements of A X A are
(-1, -1), (-1, 1), (0, -1), (0, 0), (1, -1), (1, 0) and (1, 1).
Given, (A x B)=6and (A x B)={(1, 3), (2, 5), (3, 3)}

We know that Cartesian product of set A = {a, b} & B = {c,d} is A X B ={(a, ¢), (a, d), (b, ¢), (b, d)}

Therefore, A = {1, 2, 3} & B ={3, 5}
= A X B={(1,3),(1,5),(23),(25),3,3), 3,5}
Thus, remaining elements are A X B = {(1, 5), (2, 3), (3, 5)}

If the set A has 3 elements and set B has 4 elements, then the number of elements in A x B =12

OR

Clearly, A is the set of all first entries in ordered pairs in A X B and B is the set of all second entries in ordered pairs in A X B

S A={ab}and B={1, 2, 3}

. Let E; and E; denotes the events that Ankit and Vinod will respectively qualify the exam.

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

Let E; and E, denotes the events that Ankit and Vinod will respectively qualify the exam.

Probability of atleast one of them does not qualify
=P (BjUE}))=P((B:NE)')
=1-p(E; NEy)=1-0.02=0.98

Let E; and E; denotes the events that Ankit and Vinod will respectively qualify the exam.

=P(E;NE}))=P((E1UE))
=1-P(E; UEy)=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(Eq - Ep) + P(Ex - Ep)
=P(E; UEp) -P(E; N Ep)
=0.13-0.02=0.11

.Letz=1+2i

=zl =v1+4=+5
7— 7-1-2i
Now, f(z) = Z2 = —12
1-2z 1—(1+26)
6-2 _ 6-2i
T 1-1-4i2—4i T 4—4i
_ (3—9)(2+2)
(2—21) (2+20)
_ 6-2i+6i—22
4—442
_ 8+di 1
=5 =1+3

_ 6+4it2
4+4
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fz)=1+1

11 RV R Sy L L
ii. Given that: (z + 3)(z + 3)
Letz=x+yi
So(z+3)(z +3)=(x+yi+3)(x-yi+3)
=[x+ 3) +yill(x + 3) -yil
= (x+3)° -y
=(x+3)°+y?
=[x+ 3+ iy’
= |z + 32
iii. The conjugate of -6 - 24i is -6 + 24i.
It is given that -6 + 24i = (x — iy) (3 + 5i)
-6 + 24i = 3x + 5xi - 3iy -5yi’
-6 + 24i = (3x + 5y) + i(5x - 3y)
Comparing the real and imaginary parts,
3x + 5y =-6
5x -3y =24
Solving these two equations we get x = 3 and y = -3.
Therefore, x =3 and y = -3
Thenx+y=3-3=0
OR
z=3+4i
=2z=3-4
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