Class XI Session 2024-25
Subject - Mathematics
Sample Question Paper -9

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. If cos A = m cos B, then cot A%B cot B—;A = [1]
) b) 22
o) n2 d) 22

2. If R is arelation on the set A = {1, 2, 3,4,5,6,7,8,9} givenby x Ry < y=3x,thenR = [1]
a) {3, 1), (2,6), (3,9} b) {3, 1), (6, 2), (9, 3)}
0) {3, 1), (6, 2),(8,2),(9,3)} d) none of these

3. If P(E) denotes the probability of an event E, then E is called certain event, if [1]
a) P(E) is either 0 or 1 b) P(E)=0
¢ PE)=1 d) P(E) = 7

4, glﬁlir(l) ‘Si;w‘ is equal to [1]
a)0 b) Does not exist
o1 d) -1

5. The acute angle between the lines y = 2x and y = - 2x is [1]
a) greater than 60° b) gqo
©) less than 60° d) 600

6. IfA={(x,y):x?+y>=25}and B={(x, y): x*+ 9y’ = 144} then A N B contains [1]
a) three points b) two points
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¢) one point d) four points

7. If(%%)z=]ﬂﬂwn [1]
a) X =4n b) x =2n
¢) X =2n+1 d)x=4n+ 1, wheren € N

8. FR={(x,y):Xx,y€Z, X2 + y2 < 4} is arelation on Z, then domain of R is [1]
a){-2,-1,0, 1, 2} b) {0, -1, -2}
o {-1,0,1} d) {0, 1, 2}

9. The solution set of the inequation 3x < 5, when x is a natural number is [1]
a) {1,2} b) {1}
c) {4} d) {0, 1}

10.  cos 405° =? [1]

) b) —v/2
0) v2 d) %

11.  Two finite sets have m and n elements respectively. The total number of subsets of first set is 56 more than the [1]

total number of subsets of the second set. The values of m and n respectively are.
a)5,1 b) 7,6

08,7 d) 6,3

12. The sum of first 10 terms of a G.P. is equal to 244 times the sum of its first five terms. Then the common ratio is [1]

a) 7 b) 5
c) 4 d)3

13.  If C; denotes "C;, in the expansion of (1 + x)", then Co+ C; +Cy + ... + Cy =? [1]
a) 2n b) on
¢) 3 n(2n + 1) d 27

14. The solution set of 6x-1>51is: [1]
a) {x:x>1,x € N} b) {x:x>1,x € R}
o) {x:x<1,x €N} d) {x:x<1,xe W}

15.  If A and B are two given sets , then A N (A N B)® is equal to [l
a)B b) A
) ANBEC d) ¢

16.  Mark the Correct alternative in the following: 8 sin%cos%cos%cos% is equal to [1]
a) sin x b) 8 cos x
C) CoS X d) 8 sin x

17.  For any positive integer n, (—,/—1)43 =? [1]
a)l b) i
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18.  In how many ways can a committee of 5 members be selected from 6 men and 5 ladies, consisting of 3 men and [1]

2 ladies?
a) 50 b) 200
c) 25 d) 100
19.  Assertion (A): The expansion of (1 + X)" = n,, + Ny, T+ ne,z2. ..+ n, z". [1]

Reason (R): If x = -1, then the above expansion is zero.

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 each of the observations x1, x5, ..., X, is increased by a, where a is a negative or positive [1]

number, then the variance remains unchanged.
Reason (R): Adding or subtracting a positive or negative number to (or from) each observation of a group does

not affect the variance.

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. If A={a, b}, B={c,d} and C = {d, c}, then find A x (B U C). [2]
OR
=, whenz # 0
Draw the graph of the signum function, f :R — R, defined by f(x) = =]
0, whenz =10
1, ifz>0
orf(x)=¢< 0, ifz=10
-1 ifz<0
22, Evaluate lim £-—L. [2]
z—0 %
23.  Find equation of circle whose end points of its diameter are (-2, 3) and (0, -1). [2]

OR
Find the equations to the circles which pass through the origin and cut off equal chords of length 'a' from the straight

linesy =xand y = -x.

24. Write down all possible subsets of A = (1, {2, 3}). [2]
25.  If Ois the origin and Q is a variable point on y? = x. Find the locus of the mid-point of OQ. [2]
Section C
26. Let f= { <£L‘, %) 1T € R} be a function from R into R. Determine the range of f. [3]
27. Solve system of linear inequation: 1 <Ix - 21 <3 3]

28.  Find the equation of the curve formed by the set of all points which are equidistant from the points A (-1, 2, 3) [31]
and B(3, 2, 1).
OR
What are the coordinates of the vertices of a cube whose edge is 2 units, one of whose vertices coincides with the

origin and three edges passing through the origin coincides with the positive direction of the axes through the origin?
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29.  Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in the expansion of [3]
n
4 I .
(\/5 + \%) is /6 : 1.
OR

Find the expansion of (3x2 - 2ax + 3a2)3 using binomial theorem.

30.  Express (1 - 2i)3 in the form of (a + ib). [3]
OR
1 2 3—4i
Evaluate [17 v m] [ 5 ] to the standard form.
31. Ifu=1{1,23,4,5,6,7,8,9, 10, 12, 24} [3]

A = {x:xis prime and x < 10}

B = {x: x is a factor of 24}

Verify the following result
i.A-B=ANKB
ii.(AUB)=4ANnB

iii. (AN B)=A"UB

Section D
32. A bag contains 6 red, 4 white and 8 blue balls. If three balls are drawn at random, find the probability that: [5]
i. one is red and two are white
ii. two are blue and one is red
iii. one is red.
33.  Differentiate If y = 4 / % show that Zx—y = sec X (tan x + sec x) [5]
OR
Differentiate “>* from first principle.
34.  Find the sum of the following series up to n terms: [5]
i.5+55+555+......
ii. 6+ .66 +.666 + .....
35. Prove that: tan 20° tan 30° tan 40° tan 80° = 1 [5]
OR

Prove the following identity: cos3 2x + 3 cos 2x = 4(cos® x - sin® x).
Section E
36.  Read the following text carefully and answer the questions that follow: [4]
A satellite dish has a shape called a paraboloid, where each cross section is parabola. Since radio signals
(parallel to axis) will bounce off the surface of the dish to the focus, the receiver should be placed at the focus.

The dish is 12 ft across, and 4.5 ft deep at the vertex.

,

‘\ y (6,4.5)

B
S e

L)

S

i. Name the type of curve given in the above paragraph and find the equation of curve? (1)

Page 4 of 18

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



ii. Find the equation of parabola whose vertex is (3, 4) and focus is (5, 4). (1)

iii. Find the equation of parabola Vertex (0, 0) passing through (2, 3) and axis is along x-axis. and also find the

length of latus rectum. (2)

OR

iv. Find focus, length of latus rectum and equation of directrix of the parabola x2 = 8y. (2)

37.  Read the following text carefully and answer the questions that follow: [4]
Consider the data
Xj 4 11 17 20 24 32
f; 3 9 5 4 3 1
i. Find the standard deviation. (1)
ii. Find the variance. (1)
iii. Find the mean. (2)
OR
Write the formula of variance? (2)
38.  Read the following text carefully and answer the questions that follow: [4]

A state cricket authority has to choose a team of 11 members, to do it so the authority asks 2 coaches of a

government academy to select the team members that have experience as well as the best performers in last 15

matches. They can make up a team of 11 cricketers amongst 15 possible candidates. In how many ways can the

final eleven be selected from 15 cricket players if:

i. Two of them being leg spinners, in how many ways can be the final eleven be selected from 15 cricket

players if one and only one leg spinner must be included? (1)

ii. If there are 6 bowlers, 3 wicketkeepers, and 6 batsmen in all. In how many ways can be the final eleven be

selected from 15 cricket players if 4 bowlers, 2 wicketkeepers and 5 batsmen are included. (1)

iii. In how many ways can be the final eleven be selected from 15 cricket players if there is no restriction? (2)

OR

In how many ways can be the final eleven be selected from 15 cricket players if one particular player must be

included. (2)
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Solution
Section A

(d) m+l

m—1
Explanation: Given:

cos A=mcos B
= cosA _m

cosﬁ T
cos A+cos B _ m+1
= cosA—cosB m
A+B A-B
2cos(—> cos( )
2 2 1 A-B A+B . A+B
= i = mil ['.- cos A + cos B =2 cos (—) cos (L) and cos A - cos B =-2 sin (L> Ccos
. +B\ . (A-B m—1 2 2 2
-2 sm( y )mn(T)

az),

2
( A-B ( A+B )
cos cos| —
2 2

| =

(d) none of these
Explanation: .-, For A = {1, 2, 3,4, 5, 6, 7, 8, 9} the satisfying complete relation is:
R={(1,3),(2,6),(3,9)}

(©PE)=1
Explanation: P(E) = 1

(b) Does not exist
| sinz|

Explanation: Given, lim
z—0

LHL = lim % =-1 [-,-lir%s% = 1]
—0 T

RHL = xlim sinz _ 4
z—0t z

LHL # RHL, So the limit does not exist.

(c) less than 60°

. . . . . mip—m
Explanation: The angle between two straight lines is given by ﬁ
1m2

Here m; =2 and my = -2

Sustituting the values we get,
2—(-2)
142.(-2)

= £ <60

tan 6 =

(d) four points

Explanation: From A, X2+ y2 =25 and from B, x% + 9y2 =144
. From B, (x> + y2) + 8y2 =144

= 25+ 8y® = 144

= 8y? =119
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sx2+y?=25=x2=05-y?=25- 12 =

=x==+ %

81
8

Since we solved equations simultaneously, therefore A N B has four points A has 2 elements & B has 2 elements.

7. (@ x=4n

Explanation: = [ (i)

=IX=1
=x=4n,n €N
8' (a) {_27 _11 Oy 1) 2}

(1+4)(1+9)7* 142i+42
——————} ::1:>[_Tf§L

N

1+1

Explanation: Domain of R is a set constituting all values of x.

Here, possible values for x by equation X2+ y2 <4willbe0,1,-1, 2, -2.

So, Domain of Ris : {-2, -1, 0, 1, 2}.

(b) {1}
Explanation: 3x <5
Sz<3
>z<12

Hence solution set = {z : x < lg,x €N} ={1}

10.
1
@ 7

Explanation: cos 405° = cos(360° + 45°) = cos 45° = —

11.
(@6,3

1
_\/5

Explanation: Since, let A and B be such sets, i.e., n (A) =m, and n(B) =n

Thus, n (P(A)) =2™, n (P(B)) =2"

Therefore, n (P(A)) —n (P(B)) = 56, i.e., 2™ - 2" = 56

= 2™ _1)=237
=n=32""_1=7
= m=6

12.
(d)3

Explanation: Let r be the common ratio of the G.P.

Given Syo =244 Ss

S0 _
= 5 =244

We have S, =

a(rlo—l)

= a(:;_ll) =244,7—1+#0
a0l
r—1

=r10-1-244° + 244 =0

a(r—1)
r—1

=244

= (1°)? - 2441° + 243 =0

= (15)% - 243r° - 1r° + 243 =0
= rP1°-1)-2431°-1)=0
=1 =2430rr°=1

Sincer - 1 # 0, r cannot be 1

=r=+/243=3

Get More Learning Materials Here
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14.

15.

16.

17.

18.

19.

20.

(d) 2"

Explanation: Here,we know that Cy + C; + Cy + ... + C, = 2"

(b) {x:x>1,x€R}

Explanation: 6x-1>5
=6x-1+1>5+1

= 6x>6

=x>1

Hence the solution setis {x : x > 1, x € R}

(c) ANB®
Explanation: A N B¢
A and B are two sets.

A N B is the common region in both the sets.
(AN BY) is all the region in the universal set except AN B
Now, AN (ANB)*= ANB©

(a) sin x

Explanation: 8sin{ cos<cos$ cos ¢

4(2 singcos$ )cosS cosT  [by rearranging terms]

4(2 sin% cos% JcosZ cos  [using the formula sin 26 = 2 sinfcos6]
— s X €T xZ

= 4(sin 1 )cos 5 COS7

=2(2 sin% COS% )cos%

= 2(sin27f)cos%

= (2 sin cos)

=sin x

Hence sing cos% cosf cosg =sinx

()i

Explanation: (—+/—1)%+3 = ()3 = (L))" (-1)3 = 1x (i) X (i) X (i) =i% X (- i) =-1x(-]) = i

(b) 200

Explanation: Number of ways of selecting 3 men out of 6 and 2 ladies out of 5 = (6 C3 x° Cg)

_ [ 6x5x4 5x4) _
- <3><2><1 X 2><1) 200.

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

Explanation: Assertion:

A +x)"=ne +nex + n62m2 T

Reason:

L+ D)= neg 1™ + 1y (1) H(=1) + g, (1) 2(—1)% +. + e, (1) (—1)"
= Neg — Ny + Ny — Ny + ... (1),

Each term will cancel each other

S@HED)T=0
Reason is also the but not the correct explanation of Assertion.

(a) Both A and R are true and R is the correct explanation of A.
Explanation: Assertion: Let = be the mean of xq, X5 ..., X,,. Then, variance is given by

n
o= %Zl(:vz —5)2
=
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If a is added to each observation, the new observations will be
yi=xita

Let the mean of the new observations be y.

Then,
n
- 1 1
Y= 2 ¥=5 (zi+a)
i=1 =1
=1 in—i—Za]
1 i=1

Thus, the variance of the new observations is o2 =

1 & =\2 2
1=

Thus, the variance of the new observations is same as that of the original observations.

—_

2 % En: (yi — )% = % f: (z; + a — Z — a)? [using Egs. (i) and (ii)]

Reason: We may note that adding (or subtracting) a positive number to (or from) each observation of a group does not affect

the variance.

Section B
21. Given, A = {a,b}, B= {c,d}
and C' = {d, c}.
Now, BUC = {c,d}
LA X BUC)={a,b} x {c,d}
={(a, 0), (a,d), (b, ©) (b, d)}
OR
L. whenz #0
Here we have, f :R — R, defined by f(x) = { ||
0, whenx =0
1,ifx>0
orf(x)=4 0,ifz=0
—1,ifx <0

Clearly, we have

x<0=f(x)=-1

x=0=1f(x)=0

x>0=f(x)=1

We may now draw the graph as shown below.

EkSd [ 1131 HRRREN

Graph of signum function

e 1

b
. -1 .

22. We have, lim £ = lim X
z—0 z—0 T

ISl RS

[multiplying numerator and denominator by b]

b(eb—1
= lim ( )
z—0 bz
On putting h = bx and as x — 0, then h — 0, we get

li ebr —1 o .

im —— =blim

z—0 T h>0 h

—bx1 [ lim €1 — 1}
z—0 %

=b

23. The equation of a circle with (x4, y1) and (xp, y) as end points of one of its diameter is

x-x) X-x)+ (y-y1)'(y-y2) =0..())
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Given, (x1, y1) = (-2, 3) and (x», y») = (0, -1)
x-2)x-0)+(y-3)y+1=0
:>x2+2x+y2—2y-3=0
=x2+ y2 + 2x - 2y - 3 =0, is the required equation of the circle.
OR

We see that there will be four such circles which pass through the origin and cut off equal chords of length a from the straight lines
y=+£x
Now, ZXOA =n/4and, OA=a

o .o —1 o T __ a
AC; = asing = i and OC; = acos 1=
So, the coordinates of A (a/+/2,a/+/2)
Similarly, the coordinates B.C D are (—a/+/2,a/+/2), (—a/+/2,—a/+/2) and (a/+/2, —a/+/2) respectively.
The equation of the circle with AD as diameter is

_ o _a _ @\ _ 2,2 _

(#-%) (%) + (- %) (vt %)= 0o+ v VEa =0
Similarly, the equation of the required circle with BC, CD and AB as diameter are

a a S 2 )= 2442 Dar —
(ac—i—\/ﬁ) (:c—i-ﬂ)—i-(y \/i) (y—i—\/E) 0 or x* +y* ++4/2ax =0

o _ o o a ) = 242 Day =
<x+ ﬂ) (a: ﬂ) + <y+ ﬂ) (y+ ﬁ) 0orx®+y2 ++/2ay =0

(2= 55) (=4 5) (o= 55) (v ) = 0ofa” 4o = V=0
24. Here, we have,

A contains two elements, namely 1 and {2, 3}

{2,3} =B, then A = {1, B}

- P(A) = {9, {1}, {B}, {1, B}}

= P(A)={¢, {1}, {{2,3}}, {1, {2, 3}}}.
25. Let the coordinates of Q be (a, b), which lies on the parabola.

v =x

Let P(h, k) be the mid-point of OQ.
Now,we have
_ O+a _ 040
h==~ andk==;
= a=2handb =2k
Substituting a = 2h and b = 2k in equation (i), we obtain
(2k)%2 = 2h
=2k’=h

Therefore, the required locus of the mid-point of OQ is Zy2 =X.

Section C
2

26. Here f(z) = 11 >
T

:>y+yx2=X2:>X2(1-y)=y

.".Range of f(x) = [0, 1)
27. When,

x-2/ <1

Then,

x—-2<-landx-2>1

Now when,

x-2<-1
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28.

Adding 2 to both the sides in above equation
==>x-2+2<-1+2

=>x<1

Now when,

x-22>1

Adding 2 to both the sides in above equation
==>x-2+22>1+2

=>x>3

For[x—2|>1<==>x<1lorx>3

When,

x-2/<3

Then,

x—2>-3andx-2<3

Now when,

x-22>-3

Adding 2 to both the sides in above equation
==>x-2+22>-3+2

=>x>-1

Now when,

x-2<3

Adding 2 to both the sides in above equation
==>x-2+2<3+2

==>x<5

Forjx—2|<3:x>-lorx<5

Combining the intervals:
x<lorx>3andx>-lorx<5

Merging the overlapping intervals:
-1<x<1and3<x<5

Therefore,

xe[-1,1]U[3,5]

Consider, C(x, y, z) point equidistant from points A(-1, 2, 3) and B(3, 2, 1).
..AC=BC

VEr )P+ y—22+ (- 3P =+/l@ 32+ (y -2+ (=~ 1)
Squaring both sides,

= (D)’ + -2+ (@3 = (x-37+ (-2 + (21
$x2+2x+1+y2-4y+4+22-62+9=x2-6x+9+y2—4y+4+22—21+1
= 8x-4z=0

=2x-2=0
= z=2X
.'.
™ -
3 ;

Equation of curve is z = 2x
OR
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Given, edge of a cube is 2 unit. It is clear that

y
G B
AT
2
,,|U'lv A

Y
>

2 -+ —t

D E
c-(-)ordinate of 0=(0, 0, 0)
coordinate of A = (2, 0, 0)
coordinate of G = (0, 2, 0)
coordinate of D = (0, 0, 2)
coordinate of B = (2, 2, 0)
coordinate of F = (2, 2, 2)
coordinate of P = (2, 0, 2)
coordinate of C = (0, 2, 2)

n

4
5 M term from the beginning ="C} (v/2)"* (4%/5)

5™ term from the end = (n + 1 - 5 + 1)M term from beginning

= (n - 3)M term from beginning

="Cp-4(v2)* <%>"4

Now — :?
—4

Cn-a(V2) (‘?5)

ns ns L L
=(2)77 -(3)7¢ =22 x 3>
nfs_l Q.
T =3 n-8=
=n=10

OR

We have

(3x2 - 2ax + 3.:-12)3 = [(3X2 - 2ax) + 3a?)]3
=3C,(3x? — 2az)3+3C, (3x% — 2az)?(3a®)+3Cy(3z? — 2azx)(3a%)*+3C5(3a%)?
= (32? — 2az)® + 3 x 3a*(322 — 2az)?+3 x 9a*(32® — 2ax) + 27a°
= (272% — 8a®z® — 5daz® + 36a’z?) +9a%(9z* + 4a’2? — 12ax%)+27a* (322 — 2azx) + 27a8
= 272% — 8a®z® — 54az® + 36a’z* +81a’z? + 36az? — 108a3z® + 8la’z?—5da’z + 2748
= 2725 — 54ax® + 117a%2* — 116a%2>® +117a%2? — 54a°227a°
30. Let z = (1 - 2i)™
-1 _ 1 (a3 = a3 13142 2
(1-29)% 1-83—6i+12i2 [ (@-b)"=a"-b"-3ab + 3ab]
1
1-8i2i—6i+12(—1)

=—L _[-i2=-1]

1+8i—6i—12
-1 __ 1 —11-2 N . .
= =73 - T3 X Tiig; [multiplying numerator and denominator by - 11 - 2i]
o —11-2% —11-2i _ .2 12
= = v(a-b)(a+tb)=a-b

s = T [@-b)@+h) ]

—11-2i _ —11 2 .
= = —_— = — = +

125 5 1z 2 tiblsayl
=i = =2

where, a = o5 andb = o5
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[ 1 _L} [H} _ [ 1+i72+8i] [3741']

1-4i 144 | 544 | [ (1—4d)(1+d) ] | 5+i

_[ —14+9¢ } [3—41} _ |:—1+9i] [3—4z’]

T 14— 4442 544 | | 5-3i 544

_ —344i+27i-36i% _ 33+31i _ 28410
25+5i715i73i2 28—10¢ 284107

_924+330i+868i+310i2 _ 614+1198; (o 9 1)
(28)2—(10i)? 7844100

_ 2(307+599) _ 307+599i

- 884 T 442

31. Given, U = {1,2,3,4,5,6,7,8,9,10,12,24}
A={235,7} B ={1,2,3,4,56,8,12,24}
Now, A’ = {1,4,6,8,9,10,12,24} B’ = {5,7,9,10}
A UB-={1,2345,6,7,8,12,24}
(A U BY = {9,10}

AnB=1{23}(AUBY) ={1,4,5,6,7,89,10,12,24}

()A-B=AnB

LHS=A-B={23,5,7}-{1,2,3,4,6,8,12,24} = {5,7} RH.S=A n B’ = {2,3,5,7} n {5,7,9,10} = {5,7}

~L.H.S =RH.S,
(i)(AUBY=AnB’
L.H.S = (A U By = {9,10}

RH.S=A’nB’={1,4,6,8,9,10,12,24} n {5,7,9,10}

= {9,10}

~L.H.S =RH.S,

(i)(AnBy =A’ nB’

L.H.S = (A n B)’ = {1,4,5,6,7,8,9,10,12,24}

RHS=A"nB’={14,6,8)9,10,12,24} n {5,7,9,10}

={1,4,5,6,7,8,9,10,12,34}
S LHS=RH.S

32. Bag contains:
6 -Red balls
4 -White balls
8 -Blue balls
Since three ball are drawn,

TZ(S) = 1803

Section D

i. Let E be the event that one red and two white balls are drawn.

TL(E): 601 X 402

60, x4C
. o 1 2 _ 6x4x3 3Ix2
. P(E) - 180, 2 X 18x17x16

P(E)= —

ii. Let E be the event that two blue balls and one red ball was drawn.

’I”L(E)Z 802 X 601

8 6
. _ Oyx°Cr _ 8xT 3x2x1
"P(E)_ T2 x 6 x 18x17x16 ~ 34

1803

P(E)= &

iii. Let E be the event that one of the ball must be red.

2 E={(R,W,B) or (R,W,W) or (R,B,B)}

~n(E)=9C; x 4Cy x 8C; + 6Cy x 4Cy + OC; x 80,

6x4x3 6x8x7

4
. p(m) = Gt teno e dey G T axd
E = 50y 18 x 17 x 16
3x2x1
_ 39 _ 3
816 68

d
33. We have to show that d_Z = (sec X tan x + sec X)

where, it is given that

Get More Learning Materials Here : &
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_ secx—tanx
y secz+tanzx

1 sinz
_ cosz 1 + sinz 1—sinz
y= cos T cosz 1+sinz
. . 1-sinz
u=1-sinx,v=1+sinx,x = ———
1+sinz
; 3
ifz=-
du dv
X — —ux —
dz _ dx
dz v

(14sinz) x (— cos )—(1—sinz) x (cos z)

(14sinz)?
_ —cosx—sinx cos x—cos z+sinx cos T
(1+sinz)?
—2cosx
(1+sinz)?

According to the chain rule of differentiation
dy _ dy dz

dr  dz ~ d&x

1
— | _gosz 1-sinz ) 2 « 1
- 1 1 o L
(14sinz) 2

1 3

= |cosz x (1 +sina:)?] X (1—sinz) 2 x (
B 3

Multiplying and dividing by (1 + sinx) 2

2 1 2
= |cosz X (1+sinm)53] X (1 —sinz) 2 x <

3
1+sinz \ 2
1+4sinz

3
—1 )2
1+sinz

2 1 2 2
= |cosz X (1 +sinz)2 " 5] X (1—sinz) 2 x (1+sinz) 2
_3
[ osz x (1+sinz)!] x (1 — sin® x) 2
= [cosz x (14 sinz)'] x (cos? a:) 2
= [cosz x (1+sinz)'] x (cosz) 3
=[(1 +sinz)!] x (cosz) 3
_ l+sinz
o C052
1 l+sinz
- COS2.T C052
= seca oy + 22)
=sec X (sec X + tan x)
Hence proved
OR

cosT

We have to find the derivative of f(x) =
Derivative of a function f(x) is given by f’ (x) = }Lin%] =
o

COS T

.. Derivative of f(x) = is given as f’(x) = lim =
h—0

cos(z+h)  cosz

= f(x) = lim =

fla+h)—f(=)
h

fl@+h)—f(=)

h

h—0 h
z cos(z+h)—(z+h) cos
Rt z(z-+h) 1. xcos(z+h)—(z+h)cosz
= f(x) = Jim n e SO

Using the algebra of limits we have:

- f(X) — lim x cos(z+h)—(xz+h) cos zx lim 1
h—0

B hd (2 +h)
1. zcos(z+h)—(z+h)cos 1
= f(X) o }IIIL% h z(z+0)

z cos(z+h)—(z+h) cosz

= f(x) = L lim
() x b0 h
th)— —h
:>f(X)_ _1 z cos(z+h)—z cosz—h cos z
h—0 h

Using the algebra of limits, we have:

1 : —hcosx .
= 109= 3 {lim =52 f 2

x cos(z+h)—x cos :c}

Page 14 of 18
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h)—
=>fx)=14J— hmcosx + lim zlcos(ath)—cosa)
x? —0 h—0 h
Using the algebra of limits we have:
P =— cos 1 lim cos(z+h)—cos z
T h—0

We can’t evaluate the limits at this stage only as on putting value it will take % form. So, we need to do little modifications.

A+B A-B
Use:cosA—cosBZ—Zsin(( ; ))sin(( 3 ))

Px) = — 22 4+ l}llim

Ccos T 1

=f’'(x) = — + 3z lim

Using algebra of limits:

COS T

=f'x)=— o

sin{ —
+ = lim — X limsin(x +
T hso 2 h—0

By using the formula we get : lim Sizm =1
z—0
. cos z l : . h
=f(x) = " zllllg})sm(m—{— 2)

Put the value of h to evaluate the limit:

f(X) COSZ + % XSin (X+O): _COS.’I) _ Sin T

:EZ x
Hence,
Derivative of f(x) = (cos x)/x is — =% — Sl%
T
34, 1.Sp=5+55+555+.......... up to n terms
=5[1+11+111+.......... up to n terms]

% [9+99+999 +....... up ton terms]

)

= 2[(10- 1) + (10%- 1) + (10~ 1) + ...... up to n terms]
5 r1o(10m-1)
:9[ 10-1 —n}
— 5|10 —1)—
- 9[ (10" — 1) n}
— 50 —1)- 3
= 81(10" 1) L
ii. Sp=.6+.66+.666+ ............. up to n terms
=6[.1+.11+.111+.......... up to n terms]
:§[9+ 99 +.999 + ... up to n terms]
— 619 4 99 , 99
=5 + 100 + 1000 + o up tonterms}
) _ L _ L _ 1
_9_( 10)+(1 102>+(1 103> ...... uptonterms]
=681, (L1 4 1
=3 _n (10 + 02 + 0 B uptontermsﬂ

oo

Il
o W
3
|
© |
/N
= e
|
5|~
T
N———
[E—

35. LHS = tan 20° tan 30° tan 40° tan 80°

1
= L (tan 20° tan 40° tan 80°) |- tan 30° = =
vk ) NG
(sin20° sin40° sin 80°)
" (cos 20° cos 40° cos 80°),/3
(2 sin 20° sin 40°) sin 80°
T V/3(2 cos 20° cos 40°) cos 80°

Applying

= 2sin A sin B =cos (A - B) - cos (A + B) and 2 cos A cos B = cos(A + B) + cos (A - B), we get

_ [cos(40°—20°)—cos(20°+40°)] sin 80°
T [cos(20°+40°) +cos(40° —20°)] cos 80° V3
(cos 20°—cos 60°) sin 80°
/3(cos 60°+cos 20°) cos 80°

Get More Learning Materials Here :
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(cos 20°-1 ) sin 80°

3(1 o o
\/3<E+cos 20 ) cos 80
__ __2c0520° sin80° —sin 80°
/3(cos 80°+2 cos 20° cos 80°)
Now,
= 2sin A cos B =sin (A + B) +sin (A - B)
_ sin(80°+20°)+sin(80°—20°) —sin 80°
"~ \/3[cos 80°+cos(20°+80°) 4 cos(80° —20°)]
___sin100°+sin 60°—sin 80°
" \/3(cos 80°+cos 100°+cos 60°)
sin 100°+sin 60° —sin(180°—100°)
" \/3(cos 80°+cos(180° —80°)+cos 60°)

3
sin 100°+ \/T —sin 100°

" V/3(cos 80° —cos 80°+cos 60°)
V3

= —2_ =1=RHS

vi(3)

N =

OR
We have to prove that cos> 2x + 3 cos 2x = 4(cos® x - sin® x)
Let us consider RHS = 4(cos6 X - sin® X)
= 4((cos?x)? - (sin’x)3)

= 4(coszx - sinzx)(cos4x + sin?x + cos?x sinzx) o frad-bi= (a-b) (a2 +b2 + ab)}

4 2 2 2 2 2

X sin“x - cos“x sinzx) o {.cos2x = cos?

X + CoS X - sin? x}

=4 cos 2x(cos4x + sin®x + 2cos?x sin?x - cos?x sinzx)

=4 cos 2x(cos4x + sin”x + cos“x sin

=4 cos 2)({((:052x)2 + (sin2x)2 + 2 cosx sin’x - cos?x sinzx)} o fra?+b?+2ab= (a+ b)z}

2 2

=4 cos 2X{(C052X + sin2X)2 - COS“X sinzx)} . {costx + sin? x = 1}

=4 cos 2x{(1)2 - i(4 cos?x sinzx)}
=4 cos 2X{(1)2 - i(2 CoSX sinx)2} ... {"." sin 2x= 2 sin x cos x}
=4 cos 2)({(1)2 - i(Z sin2x)2}

2

=4 cos 2x(1 - isin2 2x) ... {"."sin“x=1- cos? x}

= 4 cos 2x(1 - = (1 - cos? 2x))

4
=4.cos 2x(1 - 1 + § cos? 2x))
=4 cos ZX(% + i cos? 2x))

=4 (%cos 2x + i cos> 2x))

=3 cos 2x + cos? 2x
RHS = LHS
Hence Proved.
Section E

36. i. Given curve is a parabola
Equation of parabola is X2 = day
It passes through the point (6, 4.5)
=36=4xax45
= 36=18a
=a=2
Equation of parabola is X2 = 8y
ii. Distance between focus and vertex is =a = /(4 — 4)2 + (5 — 3)2 =2

Equation of parabola is (y - k)? = da(x - h)
where (h, k) is vertex
= Equation of parabola with vertex (3, 4) & a =2

= (y-4)>=8(x-3)
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iii. Equation of parabola with axis along x - axis
y2 = 4ax
which passes through (2, 3)
=9=4ax?2

9

=4a=7

hence required equation of parabola is
2 9

Yy =3
= 2y2 =9x
Hence length of latus rectum = 4a = 4.5
OR
x? = 8y
a=2
Focus of parabola is (0, 2)
length of latus rectum is 4a = 4 x 2 =8
Equation of directrixy +2 =0
37. i. By using formula,

Xj fi fix; Xi- T (xi - Z)° fi(x; - T)?
4 3 12 -10 100 300
8 5 40 -6 36 180
11 9 99 -3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 72 10 100 300
32 1 32 18 324 324
Total 30 420 1374
Given, N=Y" f; =30, > fiz; =420 and ) f;(z; — 5)2 = 1374
S fun
E=s— =214

7
Variance (0%) = % S film — 2)% = 3—10 x 1374 =45.8
=1

Standard deviation, o = v/0? = /45.8 =6.77

7
ii. Variance (0'2) = % S film — 2)% = 3—10 x 1374 =45.8
=1

iii. Given, N= 3" £; =30, 3 fiz; =420and ¥ f; (z; — 7)* = 1374
7
;flzl 420
ST = N = % =14
OR
o’ = %E (z; — )

38. i. Two of them being leg spinners, one and only one leg spinner must be included
Let's first find out possible ways to select players which are not leg spinner
There are two leg spinners out of 15 and one players must be leg spinner.
So, we have to select 10 players out of 13

Total possible ways to select 11 players out of 15 out of which one must be leg spinner out of 2 are 13C10 X 2C1

nCr _ n!

(n—r)!r!

13!

13 _
= C10 = g
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ii.

il

310! 3x2x1x10!

13 _I3xa2x11
= 010——3><2><1 =13 x6 x11

= 13C19=858

2C1 % 13C10

! !
:>13010 _ 13! 13x12x11x10!

= 2 x 858 =1716

Total possible ways to select 11 players out of 15 out of which one must be leg spinner out of 2 = 1716
number of ways of selecting 4 bowlers out of 6 = °C,

6 _ 6! __ 6! _ 6xb5x4! _
= Ci= oo 24 awixal 0

number of ways of selecting 5 batsmen out of 6 = 6C5 =6

number of ways of selecting 2 wicket keepers out of 3 = 3C2 = 3C1 =3

=00, x8C5 x 30,

= 15X 6 x 3=270

Total ways to select 4 bowlers, 2 wicketkeepers and 5 batsmen out of 6 bowlers, 3 wicketkeepers, and 6 batsmen in all are
270.

Here, we have to select 11 players out of 15 and there are no restrictions and here the order of the players doesn't matter. So,
we will here apply combination

n Cr _ n!

(n—r)!r!

15 15!
=0y =—=
U= T

15 15! 15x14x 13x12x 11!
= C —_—— e e
0= 4x3x2x Lx 11!

=10y = B 15 x 13 % 7

= 15! = 1365

In 1365 many ways can be the final eleven be selected from 15 cricket players if there is no restriction
OR

If one player must always be included, then we have to select 10 players from 14

!
nCr — .

(n—r)tr!
!
=10y = ﬁb)uo! ‘
! xX13x12x11x10!
:>14010:m:13><11><7

= 14C10 =1001

In 1001 ways can be the final eleven be selected from 15 cricket players if one particular player must be included.
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