Class XI Session 2024-25
Subject - Mathematics
Sample Question Paper - 5

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. The value of sin? ‘;’—g — sin? % is [1]
o0 d)1

2. The domain of the function f(z) = /z— 1+ /6 — = [1]
a) (-o0, 6) b) [2, 6]
o) [1, 6] d) [-2, 6]

3. If the mean of the squares of first n natural numbers be 11, then n is equal to [1]
a) 5 b) =2
c) 11 d) 13

4. Iff(x) = x sinx, then f' () is equal to [1]
a) 1 b) 3
0 -1 d)o

5.  The equation of the line passing through (1, 2) and perpendicularto x +y + 7 =0 is [1]
a)y—-x—-1=0 b)y—-x+1=0
Qy-x+2=0 d)y-x-2=0.

6.  Perpendicular distance of the point (3, 4, 5) from the y-axis is, [1]

a) /34 b) 4
o) V41 d) 5
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7 Ifx+iy= ;’jgi , theny = [1]
a) & b) &
)5 d) 2

8. A polygon has 44 diagonals. The number of its sides is [1]
a) 8 b) 11
c) 12 d) 10

9. lirr}r 10_5’% is equal to [1]

=3

a) 1 b) 0
c)-1 d) does not exit

10. A pendulum swings through an angle of 42° in describing an arc of length 55 cm. The length of the pendulum is [1]

a) 88 cm b) 60 cm
c) 56 cm d) 75 cm
11. Two finite sets have m and n elements. The total number of subsets of the first set is 56 more than the total [1]

number of subsets of the second set. The values of m and n are

a) 7,4 b) 6, 4
03,3 d) 6,3

12. Y 47" C,is equal to [1]
a) gn b) 5n
C) 4n d) gn

13.  {C;+2Cy+3Cz+..+nCy} =" [1]
Q) (n-1)-2" b) p. o0
@n+1)-20 d) p. on-t

14. Solve: 3x + 5 < x - 7, when x is a real number [1]
a)x>-12 b) x <-12
) x<-6 d)x>-6

15.  Let R be set of points inside a rectangle of sides a and b (a, b > 1) with two sides along the positive direction of  [1]

x-axis and y-axis. Then

A)R={(xy):0<x<a0<y<b} D)R={(x,y):0<x<a0<y<b}
)R={(x,y):0<x<a 0<y<b} dDR={(xy):0<x<a 0<y<b}

16. The value of sin 78° - sin 66° - sin 42° + sin 60° is [1]
a) None of these b) %
0) -1 d) 5

17.  Iffx)= m, x € (0, 1), then f'(x), is equal to [1]
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18.

19.

20.

21.

22.
23.

24.

25.

26.

) = ) =

If P(n, r) = C(n, r) then [1]
a)r=0or?2 b)r=1orn
cor=0orl d)n=r

Assertion (A): if A = set of letters in Alloy B = set of letters in LOYAL, then set A & B are equal sets. [1]

Reason (R): If two sets have exactly the same elements, they are called equal sets.

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): 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;, = %, 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
Write the range of the function f (x) = sin [x], where %ﬂ <z< %. [2]
OR
Find the domain and the range of the real function: f(x) = ;Ll
Evaluate: lim 15522 [2]
x>0 %
Determine the probability p, for event. An odd number appears in a single toss of a fair die. [2]
OR

A five digit number is formed by the digits 1, 2, 3, 4, 5 without repetition. Find the probability that the number is
divisible by 4.

What is represented by the shaded regions in each of the following Venn-diagrams. [2]

il

Find the equations of the lines which cut-off intercepts on the axes whose sum and product are 1 and -6 [2]
respectively.
Section C
It is required to seat 5 men and 3 women in a row so that the women occupy the even places. How many such [3]
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27.
28.

29.

30.

31.

32.

33.

34.
35.

36.

arrangements are possible?

Verify that (0, 7, 10), (-1, 6, 6) and (-4, 9, 6) are the vertices of a right-angled triangle. [3]
Find a if the coefficient of x and x3 in the expansion of (3 + ax)? are equal. [3]
OR
Expand (1 + x + x%)3 using binomial expansion.
Evaluate lim (%) [3]
z—2 \ V/T+2—4/3z-2
OR

Evaluate lim 22—
zom T(r—2)

If pth, gth and rth terms of an A.P. and G.P. are both a, b, and c respectively. Show that [3]

ab—c . bc—a,ca—b: 1

OR

If the sum of an infinite decreasing G.P. is 3 and the sum of the squares of its term is %, then write its first term and
common difference.
For any sets A and B show that 31

L(ANB)UA-B)=A

i.LAUB-A)=AUB

Section D

From the frequency distribution consisting of 18 observations, the mean and the standard deviation were found  [5]
to be 7 and 4, respectively. But on comparison with the original data, it was found that a figure 12 was miscopied
as 21 in calculations. Calculate the correct mean and standard deviation.

Find the (i) lengths of major and minor axes, (ii) coordinate of the vertice, (iii) coordinate of the foci, (iv) [5]

eccentricity, and (v) length of the latus rectum of ellipe: 16x2+ 25y2 = 400.
OR

Show that the equation x2 - 2y - 2x + 8y - 1 = 0 represents a hyperbola. Find the coordinates of the centre, lengths of

the axes, eccentricity, latusrectum, coordinates of foci and vertices and equations of directrices of the hyperbola.

Solve for x, GRS 1 [5]
42
Prove that cos 12° + cos 60° + cos 84° = cos 24° + cos 48° [5]
OR

Prove that: sin 5x = 5 sin x - 20 sin? x + 16 sin® x.
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 Atoset 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:
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37.

38.

i. Ifn(A)=3and 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)
Read the following text carefully and answer the questions that follow:
There are 4 red, 5 blue and 3 green marbles in a basket.
i. If two marbles are picked at randomly, find the probability that both red marbles. (1)
ii. If three marbles are picked at randomly, find the probability that all green marbles. (1)
iii. If two marbles are picked at randomly then find the probability that both are not blue marbles. (2)
OR
If three marbles are picked at randomly, then find the probability that atleast one of them is blue. (2)
Read the following text carefully and answer the questions that follow:
A number of the form Z = x + iy, where x and y are real and i = y/—1 is called a complex number. Consider the

complex number Z1 =2 + 3iand Zy = 4 - 3i.

Z=x+iy
/ ._,.,\

Real part Imaginary part
eal p

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

Section A

L (@+v3/2

Explanatlon =175, = =15°

)13
sin?75° - sin215°

= sin75° - c0s?75° [sin(90° — 6) = cos 6]
Now, sin 75° = sin(45° + 30°)

= sin 45° cos 30° + cos 45° sin30°
_ 1 \/3 1 l
AV Raraas ¢2
V3+1
22
cos 75° = cos(45° + 30°)

= cos 45° cos 30° - sin 45° sin 30°
1 V311
\/2 2 V22
V31
W]
Hence,
 2or0 270 (V341 2_<¢3—1>2
sin“75 cos75—<2\/§) Wi
_ 341424/3-3-142/3

- 8
4v/3
8
V3
2

(9 [1, 6]
Explanation: For f(x) to be real, we must have,
z—1>20and6—x2 >0
=>z>2pandz—6 <6
.. Domain = [1, 6]
3. (@5
n(n+1)(2n+1)
Explanation: Mean = z = ("H)é%“)
1= (n+1)é2n+1)
=66=(m+1)2n+1)

= 2n?+3n-65=0

= 2n+13n-10n-65=0
= (2n+13)(n-5)=0
= n=5, 713
So,n=5
4. (@1
Explanation: f' (x) = x cosx + sinx
So, f'(5) = Fcosy +sing =1
5 (@y-x-1=0
Explanation: Suppose the slope of the line be m. Then, its equation passing through (1, 2) is given by
y-2=m(x-1)..(1)
Again, this line is perpendicular to the given line x + y + 7 = 0 whose slope is — 1
Thus, we havem (-1)=—1orm=1
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Thus, the required equation of the line is obtained by substituting thethe value of m in (1), i.e.,
y-2=x—-lory-x—-1=0

6. (@34
Explanation: Distance of (a, 3, ) from y-axis is given by d = y/a2 + 2
.. Distance (d) of (3, 4, 5) from y-axis is

d=+/32+52=,/9+25=4/34

@32 )

Explanation: 5

3+5i

7—6i

3+5i % 7464

7—6i 7464

21+453i+30i2
493642

21-30453¢
49— 36

. -9 | .53
= Xtly= 3 + gy

X +iy =

= Xx+iy=
= Xx+iy=

= x+iy=

On comparing both the sides:
53

85

(b) 11
Explanation: We have an n sided polygon has n vertices. If you join every distinct pair of vertices you will get lines.

These lines account for the n sides of the polygon as well as for the diagonals.

So the number of diagonals is given by "Cy—n = "(n2_1)—n = n(n2_3)

1
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i
i
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1
i
i
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1
i
i
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1
1
i
i
1
1
1
i
i
i
But number of diagonals = 44 :
_ n(n—3) |
= d4=— "
= 88=n(n-3) |
=n%-3n-88=0 :
= @m-11)n+8)=0 1
=n=11,-8 :
1
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. ]

Since n cannot be negative, we getn = 11

(b) 0

li lfsin(%fy) taki ™
= lim ) aking ; —z=y

. . 1—sinz
Explanation: lim — ==
N
2
.2
1—cosy 2 sin )

= lim — = lim TR
y—0 Sy y—0 2sin 7055

=limtanZ =0
y—0 2

10.
(d) 75 cm

c c
Explanation: 0 = 42° = (42 X 1%0) = (3_7(;) and 1 =55 cm.

-

=L 30 - 30 T =
._7'79*(55>< 77r>cmf<55>< 7 X 22)cm 75 cm.

11.
d)6,3
Explanation: Let A and B be two sets having m and n elements respectively. Then,
Number of subsets of A = 2™, Number of subsets of B = 21
It is given that 2™ - 2" = 56
So, 2"(2™ - 1) =23(23- 1)

n=3andm-n=3=n=3and m=6.
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13.

14.

15.

16.

17.

18.

(@) 5"

Explanation: Y . (4"."C, =4 " Cy+4' " C1 + 4> " Co +...+4" " C,
=1447C +42"Cy+...+4" " O,

=(1+4" =5

(d) n- 2™1
Explanation: C; + 2C, +3C3+...+nC,=n+2-
- (n—1)(n-2)
=n.[1+(@m-1) —

= Il.[(n - 1)CO + (n- 1)C1 + (n'l)cz + ..+ (n_l)cn-l]

n(n—1)
2

+3- "("_13)!("_2) +..+1

+..+1]

=n.(1+ 1) =n2!

(c)x<-6

Explanation: 3x +5<x -7
=3x+5-x<x-7-X

= 2x+5<-7

= 2x+5-5<-7-5

= 2x <-12

= x<-6

©R={(x,y):0<x<a, 0<y<b}

Explanation: We have, R be set of points inside a rectangle of sides a and b
Since,a,b>1

a and b cannot be equal to 0

Thus,R={(x,y): 0<x<a,0<y<b}

(a) None of these

Explanation: sin 78° - sin 66° - sin 42° + sin 60°

= sin 78° - sin 42° - sin 66° + sin 60°

2 2 2

=2 sin (78074?) Cos (780+42) - sin 66° + sin 60° [*.* sin A - sin B = 2 sin (ﬂ) cos (

= 2 sin 18° cos 60° - sin 66° + sin 60°
=2 x %sin18°-sin66°+ @

3
= 5in 18° - sin 66° + %°
=0.309-0.914 + 0.866

=0.261

—z
(d) Vi1
Explanation: f(x) = /1 — z2

f(x) = —— — 20 = —=

2¢/1-22 1-a?
(cgr=0orl
Explanation: Given P(n, r) = C(n, r)

n! n!
(n—r)! B rl(n—r)!

=1==

T
=rl=1

=r=0orr=1[.-0'=1,1!=1]
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19. (a) Both A and R are true and R is the correct explanation of A.

Explanation: Both A and R are true and R is the correct explanation of A.

20. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Assertion: Given GP 4, 16, 64, ...
casdr=2=4>1

4((4)6*1) _ 4(4095)
4-1 3

.. Sg= = 5460
Hence, Assertion and Reason both are true and Reason is the correct explanation of Assertion.
Section B
21. From the given question , we can write,

f(x) = sin (x)

il z
—ySTS Yy
Sin [73] =sin (-1)

=-sinl

sin0=0

sin % =sin0

=0

using properties of greatest integer function
(1)=1.(0.5)=0.(0.5=-1

Hence, R(f) = -('sin 1.0)

OR
1

z2—1

Here we have, f(x) =

we need to find where the function is defined
The condition for the function to be defined

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
5 |
xc-1>0 |
=x2>1 :
=x>1 1
So, the domain of the function is the set of all the real numbers greater than 1 :
The domain of the function, Dyf(x)} = (1, 00) |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

3

Now put any value of x within the domain set we get the value of the function always a fraction whose denominator is not
equalled to 0
The range of the function, Ry = (0, 1).

22. We have to find the value of

.. l—cos2z . 92sin?
lim —= = lim ==+

z—0 T z—0 T

— 2lim (S22 x )~ 21im B2 lim S =2(1) (1) =2
T— T— T—

23. When a fair die is thrown, the possible outcomes are
S=1{1,2,3,4,5,6}
.". Total number of outcomes =n(S)= 6 and
Odd numbers in a throw={1, 3, 5}
.. Number of favourable outcomes = n(A)=3
We know that,

Required probabﬂtiy — n(4) _ Number of favourable outcome  _ 3 _ 1
n(S) Total number of outcomes 6 2

OR
We have to find the probability that the number is divisible by 4.
Total number of five digit numbers formed by the digits 1, 2, 3, 4, 5 is 5!.
.". Total number of elementary events = 5! = 120.
We know that a number is divisible by 4 if the number formed by last two digits is divisible by 4.
Therefore last two digits can be 12,24, 32, 52 that is, last two digits can be filled in 4 ways.
But corresponding to each of these ways there are 3! = 6 ways of filling the remaining three places.
Therefore the total number of five digit numbers formed by the digits 1, 2, 3, 4, 5 and divisible by 4 is 4 x6 = 24
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24,

25.

26.

27.

28.

.". Favourable number of elementary events = 24

So, required probability = 12—;0 = %
(L.
A B A B

S(A-B)U(B-A)

A B A B
/-’/_\ N TN N
(. ni e N AR
() M

\ \ J

~__ A
SJANBUMANCG
orANBUCQC)
Let % + % =1 be the equation of line.

Itis given thata+b=1and ab=-6
We know that (a - b)? = (a + b)? - 4ab
=(@—-b2=(1)2-4x-6=1+24=25=a—b=+5
Solvinga+b=1anda-b=25we have
a=3andb=-2
Solving a+b =1 and a - b = -5, we have
a=-2andb=3
Thus the required equations are
24 L—1=>-2z+3y=—6=2z—3y==6
and £ + 5 =1=>3z—-2y=—6 = —3z+2y=06

Section C
To find: number of arrangements in which women sit in even places
Condition: women occupy even places
Here the total number of people is 8.

W W W w

1 2 3 4 5 6 7 8

In this question first, the arrangement of women is required.
The positions where women can be made to sit is 2nd, 4th, Gth, gth
Women can be placed in P (4,3) ways. The rest 5 men can be arranged in 5! ways.
Therefore, the total number of arrangements is P (4,3) x 5!

Formula:

Number of permutations of n distinct objects among r different places, where repetition is not allowed, is

__n
P(n,r) = (n—r)!
Therefore, a permutation of 4 different objects in 3 places and the arrangement of 5 men are
P(4,3)x5! = —2L— x 51

(4—3)!
= 24 % 120=2880
Hence number of ways in which they can be seated is 2880
Let A(0, 7, 10), B(-1, 6, 6) and C(-4, 9, 6) be three vertices of triangle ABC. Then

AB=/(-1- 00 + (6~ 7)* + (6~ 10)*= YT T T+ 16= /T8
BC=/(-4+17+ (96 + (6~ 6)°= 979+ 0= I8

AC= /(-4 0 + (9~ T7) + (6 — 10)*= VI6 + 4+ 16 = v/36
Now, (AB)? = 18, (BC) = 18, (AC)? = 36

~.(AC)? = (AB)? + (BC)?

Hence, AABC is a right-angled triangle.

Here (3 + ax)? =2C(3)?+2C1(3)% (az)+2C2(3)" (ax)?+2C5(3)% (az)®+. . .
=%Cy(3)°+°C1(3) - a- z+°C2(3)"(a)? - 22+2C5(3)5 - adx3+. ..

Page 10 of 17
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.. Coefficient of z2=2C5(3
Coefficient of z2="C5(3)%a?
It is given that

90,5 (3)7a?=C5(3)%a= 36 - 37a®> =84 - 3% . a3
_ 363" _ 108 _ 9

84.36 84 7

~—
<
no

OR
Lety:X+X2. Then,
(1+x+x%)°=(1+y)’=%Co+3Cyy+7Cyy? +3C3y° = 1 + 3y + 3y* + y
=1+3(x+x%9)+3(x+x2)%+(x+x%)>
S 143 (x+xd)+3 02+ 23 + x4 + 30 x3 ()0 + 3¢, 3 ()1 +3C, x32 ()2 + 3C5 0 ()3}
=1+3(x+x)+3(x%+2x3+x%) + (x3+3x* + 3x° + x)
=x8+3x° +6x*+ 7x3 + 6x% +3x + 1

. 2_4
29. To evaluate: lim (—_w _>
22 \Vz+2—v32—2

Formula used:
L'Hospital's rule
Let f(x) and g(x) be two functions which are differentiable on an open interval I except at a point a where
lim f(:c) = limg(m) =0or + oo then
f(=) f'()
alclgzlz glz) alv%a 9'(z)

As x — 0, we have

lim (—z274 )— 2
72 \ Vz+2—v/3c—2 0

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

2
lim (—””2*4 )—1 —d’”( o
22 \Vz+2-v3z-2 v—2 L (V22322
1‘
2_4 . 2
lim L >—hm ST — = 3
752 \vVz+2—/3z—2 z—2 —
\/z+2 2\/3272
z2—4 4
lim 1
252 \Vz12-v3z_2 R

(=
(
(M—M) 1.3
tm (5

Ve+2—v3x— 2) -8
Thus, the value of li ( ) ;
us, the value o $1L112 \/_%m is -8
OR
sin(r—z) 0
Lety= lg}r pr— [Ofrom}

Putz=7m+y,asz—m, y—0

y= 1 sin[r—m—y] — lim sin(—y)
—0 wr—m—y]  ys0 ~TY
. - smy 1 siny 1 1
= lim 1 =—=Xx1==
y—0 ~ Y Tys0 Y 4 4

30. Let A and d be the first term and common difference respectively of an A.P. and x and R be the first term and common ratio
respectively of the G.P.
SA+(p-Dd=a...(i)
A+(q-1)d=b....(>iQ)

And A + (r—1)d =c.....(iii)

For G.P.,, we have

xRP~1=a .. (iv)

xRI=1=b....(v)

and xR"~ 1= ¢ .....(vi)

Subracting eq. (ii) from eq. (i) we get
(p—qd=a-b....(vii)
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Similarly, (q—r)d =b —c ....(viii)
and (r—-p)d=c—-a....(ix)
Now we have to prove that

ab-c_bc-a,ca—b =1

LHS.aP~¢.pc-2a.ca-b
= [¢rRr1] . [oR) P R0 (from (G, (i), (i), (iv), (v), (vi), (vil), (viii), (i), (%)
— zlend . plp-1)(g-7)d. p(r—p)d . R(g-1)(r-p)d . p(p—9)d . R(r-1)(p—g)d
= gla—n)d+(r-p)d+(p—g)dR(p—1)(g—7)d+(g—1)(r—p)d+(r—1)(p—q)d
— gle—rtr—ptp—9gd  R(pd—p—gtrtg—p—rtptpr—g—p+qd
=z0d. RO — ;0. RO RH.S.
L.H.S. = R.H.S. Hence proved.
OR
Let us take a G.P. whose first is a and common difference is r.
S0 = ﬁ

a — .
= - =3...>1)

And, sum of the terms of the G.P. a2, (ar)?, (ar?)?, ... 0o

a2 _ 9 .
T2 3 ..(ii)

= 2a2=9(1-1%)
= 2[3(1-1)]?=9 - 9r? [From (i)]
= 18(1+12-2r)=9-9r?
= 18-9+ 18r% + 9r? - 36r = 0
= 27r%-36r+9=0
= 3(9r%-12r+3)=0
=9r°-12r+3=0
=9r°-9r-3r+3=0
=9r(r-1)-3(r-1)=0
= 0Or-3)(r-1)=0
:>r:§ andr=1
But, r = 1 is not possible.

1

..7“25

Now, substituting r = % in-% =3

1—r
a=3(1- %)
=a=3x % =2
Therefore the first term is 2 and common difference is %

3. L(ANB)U(A-B)=A
LHS.=(ANB)U(A-B)
=(ANB)U(ANB)[.(A-B)=AN B']
=A N (BU B') [By distributive law]
=ANU[(BUDB)=U = Universal set]
=A
=R.H.S.

i.AUB-A)=AUB
LHS. =AU (B-A)
=AUBNAN[.(B-A)=BN A’
=(AUB)N (AN A4’) [By distributive law]
=(AUB)Nul. AU A’ =u = Universal set]
=AUB
=R.H.S.
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Section D

32.Mean =17
CXT oL
.1—8—7[.H—18]

=>x;,=18x7=126
Since, an observation 12 was miscopied as 21.

.. Correct ) x; =126 — 21 4+ 12 =117

Correct > z; 117

Hence, true mean = =13 =65

18
Also, given variance = 42 = 16
2%2 2
T (Mean) = 16
Yz} 2 2
= =5~ =16 + (Mean)” = 16 + (7)
S
= 5 =16+ 49

= > 22 =18 x 65 =1170
But one observation 12 was miscopied as 21.

Correct 3" 2 = 1170 — 217 + 122 = 1170 — 441 4 144 = 873

2
Correct ) z;

Hence, correct variance = — ( Correct mean )?

18
=28 _(6.5)2 = 48.5 — 42.25=6.25
.. Correct standard deviation = v/Correct variance
=,/6.25=2.5

33. Given: 16x2 + 25y2 = 400
After dividing by 400 to both the sides, we get
25

16 .2 2 _
4001‘ + 400y

% + % =1..00)
Now, above equation is of the form,
z2 > ..
) + o 1..(ii)
Comparing eq. (i) and (ii), we get
a’2=25andb’=16=a=5andb=4
i. Length of major axes
.". Length of major axes = 2a =2 X 5= 10 units
ii. Coordinates of the Vertices
.". Coordinate of vertices = (a, 0) and (-a, 0) = (5, 0) and (-5, 0)
iii. Coordinates of the foci
As we know that
Coordinates of foci = (4-c, 0)
Now ¢ =a?-b%=25-16
=c2=9=c=+9 = c=3..(iii)
.. Coordinates of foci = (+3,0)
iv. Eccentricity
As we know that, Eccentricity = % =>e= % [from (iii)]
v. Length of the Latus Rectum

2 2x(4)?
As we know, Length of Latus Rectum = % _ @ 32

We have,
x%-2y?-2x+8y-1=0
:>(X2-2X)-2(y2—4y)=1

= (x2-2x+1)- 2(y>- 4y + 4) = -6
= (1-x)2-2(y-2)?%*=-6

@1 (2’

o) 7 — L (i)

Shifting the origin at (1, 2) without rotating the coordinate axes and denoting the new coordinates with respect to these axes by X
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and Y, we obtain
x=X+landy=Y +2..(ii)
Using these relations, equation (i) reduces to

X2 y?2
— — —— =—1 ... (iii
We? (V37 (i) ,
Comparing equation (iii) with standard form Z—i — Z—z = —1, we get

a? = (v/6)2 and b? = (v/3)’”

a=(/6) andb = (v3)

Centre:

The coordinates of the centre with respect to the new axes are (X =0, Y = 0).
So, the coordinates of the centre with respect to the old axes are

(1, 2) [Putting X = 0, Y = 0 in (ii)]

Lengths of the axes:

Since the transverse axis of the hyperbola is along new T-axis.

.. Transverse axis = 2b = 2 v/3 and, Conjugate axis = 2a = 2 /6.

Eccentricity:

a2 6 o
e:ﬂ/1+b—2 =,/1+3=+3
Latusrectum:
Length of the latus rectum = % = \1/—25 =4+/3
Foci:

The coordinates of foci with respect to the new axes are (X =0, Y = &+ be) i.e. (X =0, y = & 3). So, the coordinates of foci with
respect to the old axes are
(1,2 £ 3)i.e.(1,5) and (1, -1) [Putting X = 0,y = £ 3 in (ii)]
Vertices:
The coordinates of the vertices with respect to the new axes are X =0, Y =4 b)i.e. (x =0,y = £/3)
So, the coordinates of the vertices with respect to the old axes are
(1,2 ++4/3)ie. (1,2 + 4/3) and (1, 2 - 1/3) [Putting X = 0, Y = £+/3 in (ii)]
Directrices:
The equations of the directrices with respect to the new axes are Y = + % iey=+1.
So, the equations of the directrices with respect to the old axes are
y=2+ lie.y=1andy = 3[Putting Y = + 2 in (ii)]
34. We have, o3 +e >1

T+2
|z+3]+z
-1>
T+2 0

|z+3|+z—z—2

T+2
|[z+3]-2

>0
T+2
Letx+3=0

=>x=-3
.". X = - 3 is a critical point.

>0

=

So, here we have two intervals (—oo, —3) and [—3, 00)
Case I: When - 3 < x < 00, then |z + 3|= (x + 3)
R
e
= i—i; >0
TR0 (x2)
= (x+1)(x+2)>0
Product of (x + 1) and (x + 2) will be positive, if both are of same sign.
S.(x+1)>0and(x+2)>0
or(x+1)<0and(x+2)<0
=x>-landx>-2
orx<-landx<-2
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3 2 -1 Q
- O x<-1
- ox<-2
Thus, -1 <x<ocoor-oo<x<-2
But, here - 3 < x < o0

So-l1<x<ooor-3<x<-2

Then, solution set in this case is
ze€[-3,-2)U(-1,00)
Case II: When x < - 3, then |z + 3| =- (x + 3)
. |z+3|-2 >0
_er_Qg_z

S0

e R

T+5
— <
z+2 0

L e g

= x+5)(x+2)<0

Product of (x + 5) and (x + 2) will be negative, if both are of opposite sign.
CS.(x+5)>0and (x+2)<0

or(x+5)<0and(x+2)>0

=x>-5andx<-2

orx<-5andx>-2

On number line, these inequalities can be represented as,

L

X<-2
]

F 3

PX>—5

+ } - OO

o
O 4 ¥

-5 -4 -3 -2 -1 0
—O0 X <-5 °

»

X>=2
Thus, - 5 <x < -2 i.e., solution set in the case is ¢ € (- 5, - 2).
On combining cases I and II, we get the required solution set of given inequality, which is
€ (-5-2)U(-1,00)
35. LHS = c0512° + c0s60° + cos84°
= c0512° + (cos84° + cos60°)
=c0s12° + [2cos (@) X cos(w)]

['.- cosx +cosy = 2 cos (%ﬂ) cos <12;y>]

= c0512° + [2cos % X COS 24O]
= ¢0812° + [2¢0872° X c0812°] = c0s12°[1 + 2c0872°]

= c0512°[1 + 2cos(90° — 18°)]

= cos 12°[1 + 2 sin 18°] [*." cos (90° - €) = sin 6]
:cm]QOU:F2(wilﬁ[wsm]8°=1%j]
= (1 + %) cos 12° = (@) cos 12°

RHS = cos 24° + cos 48°
=2 cos (#) cos (KZALBO) ['." cosx + cosy = 2 cos <z7+y> cos (m;y>]

= 2c0s36°cos(—12°)
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36.

37.

=2 cos 36° x cos 12° ['." cos (- 8) = cos 6]

=2 X \/54“ x cos 12° = @ x cos 12° [*.* cos 36° = @]
.. LHS = RHS
Hence proved.
OR

We have to prove that sin 5x = 5 sin x - 20 sin3 x + 16 sin® x.

Let us consider LHS = sin 5x

sin 5x = sin(3x + 2x)

But we know,

sin(x +y) =sin X cos y + cos x sin y ... (i)

= sin 5x = sin 3x cos 2x + cos 3x sin 2x

= sin 5x = sin (2x + X) cos 2X + cos (2x + x) sin 2x ... (ii)

And

cos (X +y) = cos(x)cos(y) - sin(x)sin(y) ... (iii)

Now substituting equation (i) and (iii) in equation (ii), we get

= sin 5x = (sin 2x cos X + cos 2x sin x)cos 2x + (cos 2X cos X - sin 2X sin X) sin 2x
= sin 5x = sin 2x €S 2X COs X + Cos% 2X sin X + (sin 2x cos 2x cos X - sin? 2x sin X)

= sin 5x = 2sin 2X cos 2X Cos X + cos? 2X sin X - sin® 2X Sin X ... @iv)

Now sin 2x = 2sin X C0S X ... (V)

2

And cos 2x = cos?X - sin’x ... (vi)

Substituting equation (v) and (vi) in equation (iv), we get

=> sin 5x = 2(2sin x cos x)(coszx - sinzx)cos X+ (coszx - sinzx)Zsin X - (2sin X cos x)2sin X

= sin 5x = 4(sin x cos? x)([1- sin’x] - sinzx) +([1- sin’x] - sinzx)zsin X- (4sir12 X cos? x)sin x (as cos

1- sinzx)

= sin 5x = 4(sin x [1 - sinzx])(l - 2sin2x) +(1- 2sin2x)2sin X - 4sin x [1- sinzx]
= sin 5x = 4sin x(1 - sin2x)(1 - 25in2x) +(1- 4sin’x + 4sin4x)sin X - 4sin> x + 4sin®x
=> sin 5x = (4sin x - 4sin3x)( 1- Zsinzx) + sin X - 4sin3x + 4sin°x - 4sin x + 4sin°x

= sin 5x = 4sin x - 8sin3x - 4sin3x + 8sin’x + sin x - 8sin°x + 8sin’x

= sin 5x = 5sin x - 20sin3x + 16sin°x
Hence LHS = RHS
Hence proved.

i. Number of relations = 2™"
— 23><6 — 218
ii. Number of relations = 2™

=22X2=74=16

Section E

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 e W
C.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.

A ={(0,5), (1, 3), (2, 1)}
i. Total marbles=4+5+3 =12

4
C 2x1

Required probability = = =

120, 12x11
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X + sin?x = 1 = cos

2

X =



ii. Total marbles=4+5+3 =12

. e 3(& o 1 1
Required probability = o, — Tanm — 70
3x2
iii. Total marbles =4 +5+ 3 =12
7x6

7
. A1 C
Required probability = g, — 2l 66— 22

2x1

OR
Total marbles =4+ 5+ 3 =12
Required probability = 1 - P (None is blue)

_ Cy
12(73
Tx6x5
_ _ 3x2
=1 12x11x10
3x2
7 37
1 44 T 44

38. 1. Z1Z; = (2 +30)2 - 3i)
=4-9%=4+9=13

Imaginary part = 0
Z1 2431 4+3i
Y Zy T 4-3 4+3i
_ 8+6i+12i—9

N 16+9

_ —1418i

T 25

Real part = ;—51
iii. Z1-Zr=(2+3i)-(4-3i)
=-2+6i
Imaginary part = 6
OR
The real part of Z; = 2.

ii
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