Class XI Session 2025-26
Subject - Mathematics
Sample Question Paper - 9

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. tan 20° + tan 40° + /3 tan 20° tan 40° is equal to [1]
a) @ b) 1
0)+/3 a2
2. The domain of the function f(z) = /z—1+ 6 —z [1]
a) [1, 6] b) [2, 6]
0) (-00, 6) d) [-2, 6]

3. The marks obtained by 13 students in a test are 10, 3, 10, 12,9, 7,9, 6, 7, 10, 8, 6 and 7. The median of this data [1]

is:

a)9 b) 8
c) 10 d) 7
- 2 3 dy _
4. Ify—1+%—|—%+z—!+...,thena— [1]
a)y+1 b) y2
oy dy-1
5.  The angle between the lines 2x -y +3=0and x + 2y + 3=0is [1]
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a) 45° b) 60°

c) 90° d) 30°
6.  What is the perpendicular distance of the point P (6, 7, 8) from xy-plane? [1]
a)5 b) 7
)6 d)8
7. Mark the correct answer for-o—_ =7 [1]
(—2+31)
) (32 (-
O (2 + i) ) (% + 5i)
8.  The number of different four digit numbers that can be formed with the digits 2, 3, 4, 7 and using each digit only [1]
once is
a) 120 b) 24
c) 100 d) 96
9. limgi = [1]
a) 2 b) 4
o1 d)o
10. Iftanf = % and tan¢ = %, then value of 0 + ¢ is [1]
a) ¢ b) T
o0 d)w
11.  If a set A has n elements then the total number of subsets of A is [1]
a) on b) 2n
on d) 42
12. The 14th term from the end in the expansion of (,/z — \/5)17 is [1]
a) 7Cs(y/z)1L - b) 4 C,yz1/3 . o2
0 _1705306(\/@)5 d) 170, 213/2 . 2
13.  The coefficient of x? in the expansion of (3:c — %) %is [l
a) 3645 b) 405
¢) 1215 d) 2430
14. If x and a are real numbers such that a > 0 and |x| > a, then [1]
a) x € [—o0,al b) x € (-a, a)
o)z € (—a,o00) d) z € (—o0,—a) U (a,00)
15.  For any set A, (A'") is equal to [1]
a) A b) A'
c) A" d) ¢
16. If R is arelation on the set A = {1, 2, 3,4,5,6,7,8,9} givenby x Ry <y =3x,thenR = [1]
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a) {3, 1), (6, 2), (9, 3)} b) none of these

o) {(3, 1), (2, 6), (3,9)} d) {3, 1), (6,2),(8,2), (9, 3)}

17.  Let f(x) = x? then, dom (f) and range (f) are respectively [l
a)Rand R - {0} b) R and R
©) R* and R* d) R and R*

18. There are four bus routes between A and B; and three bus routes between B and C. A man can travel round-trip ~ [1]
in number of ways by bus from A to C via B. If he does not want to use a bus route more than once, in how

many ways can he make round trip?

a) 144 b) 72
c) 14 d) 19
19.  Assertion (A): A = {(1, 5), (1, 5), (7, -8), (7, -8), (7,-8)} is function. [1]

Reason (R): A function is a relation which describes that there should be only one output for each input (or), we
can say that a special kind of relation (a set of ordered pairs), which follows a rule i.e., every x-value should be

associated with only one y-value is called a function.

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): The sum of infinite terms of a geometric progression is given by So, = 1%7«’ provided |r| < 1. [1]
Reason (R): The sum of n terms of Geometric progression is S, = %
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.  Draw the graph of the exponential function: f(x) = 2X. [2]
OR
Find the domain and range of the real function f(z) = /9 — x2.
2
22.  Differentiate the function with respect to x; =21 [2]

z2+z+1
23. A bag contains 4 white and 5 black balls. A ball is drawn at random from the bag. Find the probability that the [2]

ball drawn is white.

OR
Find the probability that in a random arrangement of the letters of the word 'UNIVERSITY", the two I's do not come
together.

24.  Provethat(ANB) U(BNC)=A"UB. [2]
25.  Find the image of: (-4, 0, 0) in the xy-plane. [2]
Section C
26. IfA={1,2},B={1,2,3,4},C={5,6} and D = {5, 6, 7, 8}, then verify that 31

iLAx (BNC)=(AxB)N(AxC).
ii. A x C is asubsetof B x D.
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27.  Find the equation of a straight line parallel to 2x + 3y + 11 = 0 and which is such that the sum of its intercepts on [3]

the axes is 15.

28.  Show that the expansion of (25(12 — %) * does not contain any term involving x°. [3]
OR
L\ 2
Find the coefficient of x° in the expansion (ac — —2>
2
zv—1 <0 [3]
29. Find lim f(x) where f(x) = ’ -
zﬁlf() ®) {—x2—1, z>1
OR
. VEE-1+z—1
: = ¥ x>
Evaluate : ilg% Nt x> 1.
30. Find a G.P. for which sum of the first two terms is -4 and the fifth term is 4 times the third term. [31
OR

Sum the series .4 + .44 + .444 + ...to n terms.

31.  Find the number of words with or without meaning which can be made using all the letters of the word AGAIN. [3]

If these words are written as in a dictionary, what will be the 50! word?
Section D
32.  The mean and standard deviation of 20 observation are found to be 10 and 2 respectively. On rechecking, it was  [5]
found that an observation 8 was incorrect. Calculate the correct mean and standard deviation in each of the
following cases:
(i) If wrong item is omitted.

(ii) If it is replaced by 12

33.  Find the equation of the hyperbola with vertices at (-6, 0) and foci at (4-8, 0). [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]
35.  Prove that: cos3x sin 3x + sin®x cos 3x = %sin 4x. [5]
OR
Prove that: sin 6° sin 42° sin 66° sin 78° = %.
Section E
36.  Read the following text carefully and answer the questions that follow: [4]

Each side of an equilateral triangle is 24 cm. The mid-point of its sides are joined to form another triangle. This

process is going continuously infinite.

24 cm

i. Find the sum of perimeter of all triangles (in cm)? (1)

ii. Find the sum of area of all the triangle (in sq cm)? (1)
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iii. Find the sum of perimeter of first 6 triangle is (in cm)? (2)
OR
iv. Find the sum of areas of first 4 triangles in sqcm? (2)
37.  Read the following text carefully and answer the questions that follow: [4]
In a hostel 60% of the students read Hindi newspapers, 40% read English newspapers and 20% read both Hindi

and English newspapers.

1. A student is selected at random. She reads Hindi or English newspaper? (1)
2. A student is selected at random. Did she read neither Hindi nor English newspapers? (1)
3. A student is selected at random. She reads Hindi but not English Newspaper? (2)

OR

A student is selected at random. She reads English but not Hindi Newspaper? (2)

38.  Read the following text carefully and answer the questions that follow: [4]
In a library 25 students read physics, chemistry and mathematics books. It was found that 15 students read
mathematics, 12 students read physics while 11 students read chemistry. 5 students read both mathematics and
chemistry, 9 students read physics and mathematics. 4 students read physics and chemistry and 3 students read

all three subject books.

i. Find the number of students who read none of the subject. (1)
ii. Find the number of students who read atleast one of the subject. (1)
iii. Find the number of students who read only one of the subjects. (2)
OR

Find the number of students who read only mathematics. (2)
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Solution

Section A

© 3

Explanation:
tan 20° + tan 40° + /3 tan 20° tan 40°
= tan 60° (1 - tan 20° tan 40°) + tan 60° tan 20° tan 40° [Using tan 60° =

= tan 60° - tan 60° tan 20° tan 40° + tan 60° tan20° tan 40°

= tan 60°

— V3

(@) [1, 6]

Explanation:

For f(x) to be real, we must have,
z—1>20and6 —x2>0

= z>pandz—6 <6

.. Domain = [1, 6]

(b)8

Explanation:

Arrange the given data in ascending order, we get
3,6,6,7,7,7,8,9,9, 10, 10, 10, 12

Total terms, n = 13 (odd)

.. Median = <nT+1)th term

= (13; 1)th term = 7th term = 8

@y
Explanation:

_ T z2 23
y—1+i+§+§+...

tan 20+tan 40
1—tan 20 tan40

and tan 60° = /3]

. - . . d 2 2
Differentiating both sides with respect to x, we get % = % (1 + 55+ “;—' + .. )

4

-4 4z, d (22 d (22 d (=22
_dz(1)+dw(11)+dw<2!>+dw(3!)+d:c(4!)+'"

_d 1d 1.d /2 1d (3 1d /4
_dz(1)+1!dw(m)+2!dw(x)+3!dw($)+4!dw(w)+md

_ 1 1 1 2 1 3 _ 2 Yy _ -1
=0+ 57X 1+E><2a+5><3a +ZX4O‘ t.=a :>E—na" )
_ T z2 2 T 1
_1+ﬁ+7+3+"'[m_(n71)!}

=y

L dy _

.E_

(c) 90°

Explanation:

Let m; and mj be the slope of the lines 2x - y + 3 =0 and x + 2y + 3 = 0, respectively.

Let 0 be the angle between them.
Here,
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m1=2andm2=-%

C.mpmp =-1

Therefore, the angle between the given lines is 90°, as it satisfy the condition of product of slopes of two lines is -1.

6.
(d)8
Explanation:
Let L be the foot of the perpendicular drawn from the point P (6, 7, 8) to the XY-plane and the distance of this foot L from P is
z-coordinate of P = 8 units.
7.
—21 1
(C) (1—3 + EZ)
Explanation:
(3-51) _ (3-5i) (-2-3)) _ (3-5i)(—2-3i)
(—2+3)  (-2+3) © (-2-3)  (—2)2— (30
_ —6-9i+10i+15: _ —6+i—15_ (~2149) _ (—_21 i ii)
(4-9:2) (4+9) 13 13 13
8.
(b) 24
Explanation:
Four-digit numbers are to be formed from the digits 2, 3, 4, 7 without repetition
Therefore, the required 4-digit numbers = 4P4 =4l=4x 3 x2x1=24.
9.
1
Explanation:
€T
z—(0 tanz
= lim ~ L
z—0 %
=1
Tl
=1
10.
T
() 7
Explanation:
It is given that tan § = % and tan ¢ = %
Now,
_ tanf+tang
tan(e + ¢) - 1—tanf tan¢
1,1
_3'3
1- % X %
5
=5
T s
6
=1
. _r T _
0+ ¢=F(tn] =1)
1. (a)2"

Explanation:

The total no of subsets = 2"
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12.
(d) 17C4$13/2 . y2
Explanation:
Here,it is given expansion is (v/z — /y)*"

pth term from the end = (n - p + 2)th term.

14th term from the end = (17 - 14 + 2)th term = 5th term.

Tpe1 = (). VG- (&) T - ()

= TS = T4+1 = (_1)4 i 17c4 .(\/_) 17 4 \/y)4 __17 C 3}'13/2

13.
(0) 1215

Explanation:

. . . 116 .
Here,it is given general term in the expansion (Sm — ;) is

Tert =17 0C (39 0 (3)" = (17 ¢, 36D x &2

Putting 6 - 2r=2, we get2r=4 =r=2.

. T3= (-1)2.6C, . 362 x2 =6 0y x 31 = &2 x 81 =1215.

14.
(d) z € (—o0,—a) U (a,00)
Explanation:
x| >a
= X<-aorx>a
=x € (—00, -a) U (a, 00)

15. (@A
Explanation:
We have to find (A")' =?
Now, A = U\A
= (A) =(U\A) =U\A’
= (A)' =U\(UA)
= (A) =U\U\A)
= (A)=A
16.
(b) none of these

Explanation:

s.ForA=1{1,2,3,4,5,6, 7,8, 9} the satisfying complete relation is:

R=1{(1,3),(2,6), 3,9}

17.
(d) R and R*

Explanation:

Domain of f =R

and Range of f = R* U {0}

18.
(b) 72
Explanation:
In the following figure:
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there are 4 bus routes from A to B and 3 routes from B to C. Thus, there are 4 X 3 = 12 ways to go from A to C. It is round trip
thus, the man will travel back from C to A via B. It is restricted that man can not use same bus routes from C to B and B to A
more than once. Therefore, there are 2 X 3 = 6 routes for return journey. Thus, the required number of ways = 12 X 6 = 72

19. (a) Both A and R are true and R is the correct explanation of A.
Explanation:
Here, point (1, 5) is repeated twice and (7, -8) is written thrice. We can rewrite it by writing a single copy of thrice. We can
rewrite it by writing a single copy of the repeated ordered pairs. So, 'A’ is a function.

20.
(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
Both A and R are true but R is not the correct explanation of A.

Section B
21. Let, f(x) = 2%
i« ,,:: $(3.8)
8/
F2.4)
/ﬁ' 2)
(-2, 1/4) (=1,1/2) |- ;
N AlLO(O 1) -
Ty
f(x) = 2X
Some of the points on the graph are (0,1), (1,2), (2,4), (3,8), (-1, %), <72, i) ’ (73’ %) ete.

And so the graph takes the form, shown in the adjoining figure.

It may be observed here that the given function is strictly increasing.

Also, as the value of x decreases, the corresponding value of the function decreases, and therefore, on the left-hand side of the y-
axis, the curve comes closer and closer to the x-axis.

This is the case of the exponential function a* where a > 1 required graph of the function is shown in fig.
OR
It is clear that, f(x) = v/9 — 22 is not defined when (9 - x%) <0, i.e.
When x% > 9 i,,ewhenx>3orx<-3
dom(f)=jzcR: -3 <z <3|
Also,y=+/9 — 22 =y = (9 — a:2)
o=\
clearly, x is not defined when (9 - y2) <0
but (9 —4%) <0=y2>9
=y>3ory< —3
range (f)={y € R: -3<y<3} .
22. Using quotient rule, we have
d z?-aztl

dz g2 441
(z2+:c+1)dii (cc27x+1)7 (a:zferl)%(zZJr:chl)

(@ +z+1)?
(z24+2+1)(22—1)— (2 —2+1)(22+1)

(w2+z+1)2
(z?+1-2)(22—1)— (2?—z+1)(2z+1)

(@+a+1)?
_ 228+ 224222 —a?—1-2—22° 1222222421
(z2+:c+1)2

2722
(@ +a+1)?
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23.

24,

25.

26.

o 2(2?-1)

(@ +at1)?
. d 2P—ayl _ 2(@1)

Tdr z2+z+1 (z2+z+1)2
We know that,

s Total no.of Desired outcomes
Probability of occurrence of an event =

Total no.of outcomes

By permutation and combination, total no.of ways to pick r objects from given n objects is “C;,

Now, total no.of ways to pick a ball from 9 balls is %c; =9

Our desired output is to pick a white ball. So, no.of ways to pick a white ball from 4 white balls (because the white ball can be

picked from only white balls) is 4c1 =4

Therefore, the probability of picking a white ball = %

Conclusion: Probability of picking a white ball from 4 white balls and 5 white balls is

OR
According to the question, we can write,
Given: word “UNIVERSITY”

Formula: P(E) =

favourable outcomes
“total possible outcomes
we have to find the probability that two I’s do not come together
total possible outcomes for arrangement of alphabets are 10!
therefore n(S)= 10!
let E be the event that both I’s come together
n(E)=2! x 9!
probability of occurrence of this event is

pE) =42

100 — 10 5
Let E’ be the event that both I’s do not come together
Therefore, the probability that two I’s do not come together is
P(E’)=1-P(E)
PE)=1-1=%
To Prove: (ANB')' U(BNC)=A'UB
LHS= (AN B') u(BNC)
=(A4" U (B")) U (B N C) [According to DeMorgan's Law]
=(AuUB)U(BNC)
=((A'UB)UB)N((AUB)UCQC)
=(A'UBUB)NA' UBUCQC)
=(A'UuB)Nn(A'UBUCQC)
= (A" UB) =RHS
Hence Proved.
Given: Point is (-4, 0, 0)
Since we need to find its image in xy-plane, sign of its z-coordinate will change
So, Image of point (-4, 0, 0) is (-4, 0, 0)
Section C
i. We have, A= {1,2}, B= {1,2,3,4},C = {5,6} and D= {5,6,7,8}
S (BNC)={1,2,3,4}n{5,6} =¢
and Ax (BNC)={1,2} x ¢=¢ ....... 1)
Now, A x B={1,2} x {1, 2,3, 4}
= {(1,1),(1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4) }
and A x C ={1,2} x {5,6}
= {(1,5), (1,6), (2,5), (2,6) }
(AxB)N(AxC)=¢.... (ii)
From Egs. (i) and (ii),
Ax (BNC)=(AxB)N(AxCQC)
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ii. Now, A x C ={1,2} x {5,6}
={(1,5), (1,6),(2,5), (2,6) } ......iii)
and B x D ={1,2,3,4} x {5,6, 7, 8}
= {(1,5),(1,6),(1,7), (1,8), (2,5),(2,6),(2,7), (2,8), (3,5), (3,6), (3,7), (3,8), (4,5), (4,6), (4,7), (4,8) } oo (iv)
From Egs. (iii) and (iv), we can say,
A x C isasubsetof B x D.
27. Equation of a line parallel to 2x + 3y + 11 =0 is

2x + 3y + A = 0, where ) is a constant ...(i)

To find x-intercept of this line, we put y = 0 in its equation.

Put, y = 0 in equation (i), we obtain,

=2x+ A\, =0

_ A
=X=—75
So, x-intercept = —%

To find y-intercept of this line, we put x = 0 in its equation.
Put, x = 0 in (i), we obtain,
3y+A=0

=_2
=y=-3
A
3
It is given that the sum of the intercepts of the line (i) on the coordinate axes is 15

. A A\ =

(=3)+(-5)=15
5 _

=-2=15

= A=-18

Put, A =-1 8 in (i), we obtain,

2x+3y-18=0

Hence, the equation of the required line is 2x + 3y - 18 =0

So, y-intercept = —

20
28. For the given function. (23:2 — l)
x

We have ,a = 2x2%, b= =L andn =20

z

Now using a formula,

1 = (%) arTh"

_0) (3:1:2)20”(*_1)7”

20 —r 20—r r —r
)@ @)1 @)
20 - —2r r -r
L) (327 (@) ¥ (~1) (@)
2r_0) (3)2077“(:1;)40727“77‘(_1)

To get coefficient of x° we must have,

(X)4O-3r — (X)g

~+

(
= (
=
=(

40-3r=9
3r=31
r =10.3333
20 _ 20 . .
As (T) = (10_3333) is not possible.
20
Therefore, the term containing x? does not exist in the expansion of (2932 - %) .

OR
. 1 N n
Comparing (m - ﬁ) with (a + b)", we have
a=x,b= <%) andn =24
x
We know that T, ;="C,a" " "b"
T =2C, a2 (_%2)
:2407‘(_1)7'3724737'
Now 24 -3r=6
=3r=24—-6 =>r==6
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.. Coefficient of 26=24Cg(—1)8
=205 = 2L — 134596
1816! ) Iy
T~ — T
29. Here lim f(z) = ’ =
Z—)lf( ) {_$2_1’ $>1

L.HL. lim f(z) = lim (2% — 1)
z—1

z—1"

Putx=1-hasz —1, h—0

" lim[(1+h) —1]—11m[ + h? —1]

RHL.=1 =1 -1
S S = i e 1)

Putx=1+hasx—1, h—0

. lim[—(1+ h)?2 — 1] =lim[-1 — h? — 2h — 1]
h—0 h—0

=—(0)2-2x0-2=-2

..LHL # RHL

Therefore limit of given function does not exist

OR
. . Va2—1+vVz—1
Given: lim ————
z—1 z2—1
. (Va2-1+vz-]) (Vz2—1-+z—1) z2—1
=lim X —
z—1 \/z Vi1
[(z2-1)— \/12 1
m;n} (x2-1) ,/zz —Vz—1)
1 (sz)\/ﬁ
T ehl @)@ 1 Ve D)
m z(z—1)y/z2 -1
-1 (2—1)(z+1)(v/22—1—vz—1)
z(Vz—1)(Vz+1)
lim
z—1 (z+1)(Vz—-1)(Vz+1-1)
V2
C2(+2-1)
_ V2 % V2+1
Cax(vE-1) T VR
V2
=3
30. Let a be the first term and r be the common ratio of given G.P.

Given: a + ar = -4

=all+r=-4......»0)

And a5 = 4ag

= ar? = dar?

=rl=4

=r=42

Puttingr=2; = 2 ineq. (i), we geta(l1 +2) =-4
=a= ;4

Therefore, required G.P. is — R

3 3 3 0t
Putting r = -2 in eq. (i), we get a(1 - 2) = -4
=a=4
Therefore, required G.P. is 4, -8, 16, -32,.......
OR
Given series
4+ .44 + 444 +... to n terms
=4 x {.1+.11+.111 +... ton terms}

= % X {.9+.99 + .999 +... to n terms}

=2 X {(1-.1)+(1-.01) +(1-.001) +... to n terms)

= % X {(1 +1 +... to n terms) - (.1 + .01 + .001 +... to n terms)}
_4 Cox{1-()"] Lo e

B [” ) ] ESe= "=y
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81 10"
31. We have, There are 5 letters in the word AGAIN, in which A appears 2 times. Thus,
the required number of words = ;—: =60

Therefore, the required sum is L % (Qn -1+ L)

To get the number of words starting with A, we fix the letter A at the extreme left position, we then rearrange the remaining 4
letters taken all at a time. There will be as many arrangements of these 4 letters taken 4 at a time as there are permutations of 4
different things taken 4 at a time. Therefore, the number of words starting with A = 4! = 24.

Then, starting with G, the number of words = ;1—: =12 as after placing G

at the extreme left position, we are left with the letters A, A, T and N. Similarly, there are 12 words starting with the next letter I.

Therefore,total number of words so far obtained =24 + 12 + 12 =48

Therefore, the 49 word is NAAGI and he 50" word is NAAIG.
Section D

32.Heren=20,z =10 ando = 2

. i:%Emi:nx.’E:Emi

= Yx; =20 x 10 =200

.. Incorrect Xx; = 200

Now %Ew? —(2)? =0

= 5=%a? — (10)? = 4 = Bz? = 2080

(i) If wrong item is omitted.

When wrong item 8 is omitted from the data then we have 19 observations.

.. Correct Xx; = Incorrect Xx; — 8

Correct Xx; = 200 — 8 = 192

.*. Correct mean = % =10.1

Also correct Xz? = Incorrect ¥z? — (8)?

= Correct Ew? = 2080 — 64 =2016

. Correct variance = — (correct Za:f) - (correct rnean)2

192
_ 1 _ (192
— L %2016 ( 19)
_ 2016 36864 _ 38304-36884 _ 1440
19 361 361 T 361
1440
Correct S.D. = 3L = v/3.99 =1.997

(ii) If it is replaced by 12

When wrong item 8 is replaced by 12

.". Correct Xx; = Incorrect Xx; - 8 + 12
=200-8+12=204

.". Correct mean = =~ =10.2

Also correct Xz? = Incorrect ¥x? - (8)? + (12)?
=2080 - 64 + 144 = 2160

.". Correct variance = % (correct Ew%) - (correct mean)?
_ 2160 _ (2042
20 20

2160 41616 _  43200—-41616 _ 1584

20 400 400 — 100
Correct S.D. = ,/% = +4/3.96 =1.989

33. Given: hyperbola with vertices at (46, 0) and foci at (48, 0)
2 2
Let, the equation of the hyperbola be: % - i—z =1
Vertices of the hyperbola = (£a, 0) = (%6, 0) = a=6
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s - — . . { ® A and B are the foci

The foci = (8, 0) = (+ae, 0)
= ae =8 [e is the eccentricity]
= 6e=8 [As a=6]

-8 _4
~e=5=3

2_ 7 .2
=b"= 3 (a)
= b%=36 x+ =4 x 7=28 [Asa=6]
So, the equation of the hyperbola is,

We have, foci of ellipse at (+ 3, 0) which are on X-axis.

Therefore, equation of the ellipse is of the form
z—z + Z—z =1..()

Its foci are (£ ae, 0) = (3, 0)

J.ae=3

Now, b2 = a2 (1- ez)

= aZe?=a?-b?

= 9=a%-b%[. ae = 3] ..(ii)

Since, Eq. (i) passes through (4, 1)

C16 1
ll2+ 1

2
% i = =1 [putting Eq. (i)}
= 16b% + 9 +b% =b? (9 + b?)
= 17b%2+9=9b% +b*
=b*-8b2-9=0
= (b2-9)(b2+1)=0
=b’=9,-1
Butb? # - 1
b?=9
From Eq. (ii), we get
a2=9+b?
=a%2=9+9
= a’=18
On putting the values of a® and b’ in Eq. (i), we get

z2 ?12_
TR =1
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= x%+2y° =18
This is the required equation of the ellipse
34. We have, %”” —dx+ 3 @)

4 4
Te—1  Tz+2 .
and 21 — 122 55 (ii)
3 6
From inequality (i), we get
4z 9 3 162 —27 4z+3
3 4 SXTT = T STg

= 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
- : Y ¥ OO
9
From inequality (ii) we get,
Txr—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> 4
— o ,‘,—._._.:._.._-m
4
The solution set of inequalities (i) and (ii) are represented graphically on number line as given below:
4<x<9
T 4 5 6 v 8 9 j

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)

3 3% cos 3x = 2sin 4x.

X sin 3x + sin 1

35. We have to prove that cos
We know that,

cos 36 = 4cos30 - 3cos

= 4 c0s30 = cos30+3cosh

cos 30+3 cos 6 .
cos3hiscosh

= cos30 = 1

And similarly

= sin 36 = 3sind - 4sin°0

= 45in%@ = 3sind - sin 30
= sin’g = 2EAE i)
Now,

3

LHS = cos>x sin 3x + sin®x cos 3x

Substituting the values from equation (i) and (ii), we get

N (cos Swz?: cos T )sin 3x + (M)cos 3x

=1
4

=i[3(sin 3x cos X + sin X cos 3x) + 0]

=2(3sin(3x + x))

(as sin(x+y) = sin x cos y+cos X sin y)

= % sin 4x

LHS = RHS

Hence Proved

(sin 3x cos 3x + 3 sin 3x cosx + 3 sin x cos 3x - sin 3x cos 3x)
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OR

We have to prove that sin 6° sin 42° sin 66° sin 78° = 1—16 .

LHS = sin 6° sin 42° sin 66° sin 78°
By regrouping the LHS and multiplying and dividing by 4 we get,
= i(Z sin 66° sin 6°)(2 sin 78° sin 42°)
But 2 sin A sin B = cos (A - B) - cos (A + B)
Then the above equation becomes,
=i(cos(66° - 6°) - cos(66° + 6%)) (cos(78° - 42°) - cos(78° + 429))
=i(cos(60°) - c0s(72°)) (cos(36°) - cos(120°))
=i(cos(60°) - cos(90° - 18°)) (cos(36°) - cos(180° - 120°))
But cos(90° - 0) = sin 8 and cos(180° - ) = -cos(6).
Then the above equation becomes,
=1
= 7 (cos(60°) - cos(18)) (cos(36°) + cos(60°))
Now, cos(36°) = @
sin(18%) = Y21
cos(60°) = %
Substituting the corresponding values, we get

1 VB-1) (VB 41

2 4 4 2

2—vB+1\ [ VB+1 1
(=) (55 +4)

3—v5\ [ 3+5

4 4
32— (v5)?
4x4

~1(9=5
"4\ 16
-1
16

LHS = RHS
Hence proved.

Il
o Y N

=

Section E

36. i. The perimeter of 71 triangle
Perimeter of 1% triangle = 24 x 3 =72 cm
Perimeter of 2" triangle = 12 X 3 =36 cm

Perimeter of 3™ triangle =6 X 3 =18 cm
Which is GP a= 72 and r= common ratio= +

2
_ _1
a=72,r 5
Sp = 7 for infinite terms
_ 1
= Sn = I
2

The sum of perimeter of all triangles = 144 cm

=144 cm

3
ii. Area of triangle 1% triangle = \/T x 576

3
Area of triangle 2" triangle = % x 144
Which is in GP

VB 1
a=— X 576andr—z

Sum of areas of all triangles = S, = ——

1-r
3 3
‘/Tx576 §><576
= S, = 1 = 3
4 4

= S,=192/3 cm?
Sum areas of all triangles = 1924/3 sq cm
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iii.a=72,r= 2,n=6

a1y 2 (1’@)6)

Sn=—= 1
72x63%2 5672
X X
5= T T am
OR

Area of triangle 1% triangle = ? X 576

Area of triangle 2nd triangle = V3 X 144

4
Which is in GP
V3 _1
a=-- X 576 andr = n
17 n
Sum of areas of 4 triangles = S, = 0(17: )
V3 1)4
. T><576(17(Z> )
0 D w—
4
? X 576255
=S, = 45—
7 %256
= Sn = 765;\/3 C 2
37. i. H: Student read Hindi newspaper
E: Student read English newspaper
P(H) = 100, P(E) = W ,P(HNE)= 100
P(E U H) = P(E) + P(H) - P(E N H)
20 80
= P(EUH)= 75 105 — 100 = 100

= P(EUH) =% =80%

= 80% of students read English or Hindi newspaper.
ii. H: Student read Hindi newspaper

E: Student read English newspaper

P(H) = %, P(E) = 0=, P(HN E) =

PEUH)=1-P(EUH)

= P(EUH) =1-3=1 =20%

= 20% of students read neither English nor Hindi newspapers.

100

iii. H: Student read Hindi newspaper
E: Student read English newspaper

P(H) = 100’P(E)_ 100 ’P(HHE)_ 100
P(E' (1 H) = P(H) - P(E 1 D
= P(E'NH)= 4L — 2t =L =40%

= 40% of students read only Hindi newspapers.
OR

H: Student read Hindi newspaper

E: Student read English newspaper

P(H) = 100’P(E) 100 7P(HHE)_ 100
P(E N H') = P(E) - P(E N H)
= P(E'NH)= 10 — ob ==& =20%

= 20 % of students read only English newspaper.
38. i.Atleastone=11+9+5+4-2(3)
=29-6=23
= None=25-23=2
ii. The number of students who reading atleast one of the subject is 23.
iii. Only maths =15-9-5+3=4
Only physics=12-9-4+3=2
Only chemistry = 5 = Total = 11
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OR
The number of students who reading only mathematics is 4.
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