Sample Paper - 3
Mathematics
Class XI Session 2022-23

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

(Multiple Choice Questions)
Each question carries 1 mark

1. Value of cot 570° is: 5. The solution set 2(2x + 3)-10 < 6 (x - 2) is
- 1 (a) (4,=) ®) (===, 4)
@ V3 ® = © [4.~] @ [ 4] :
1 6. Latus rectum of the parabola y{:axis:
() —v3 @ —F— 1 (@) 2 (b) 4
V3 © 6 ) 8 1
2. The real value of 6 for which the expression 1
1+icos® _ y 7. ¥ fix) = - , then range (f) is equal to:
——=——— isareal numberis: 2-sin 3x
1-2icos®
|
(@) [-1,1] (b) [‘;;]
(a) = (b) 2+l
“ 2 5] 3
i (© -3'.1 (d) —1.? 1
© nr+Z d 2nm:= 1
2 4 8. The angle in the radian through which a
pendulum swings its length is 80 cm and tip
3.letA={x:xeR,x>6}and B={x=R:x <9} descﬁbesanarcof[engthzot:rnis:
Then, ANnB= 1 2
@ (.8] ®) (7.8 @3 ® 2%
(©) 25 @ 25 1

4. A lineupcsses ti:nroq_gh SZ. 2) an_cl _is

perpendicular to the line 3x + y = 3. Its .
y-intercept is: g, Thedeﬁvativeaf[—+—]is:
2 x
(a) 1 (b) 2
3 3 1.2 1 2
) @ 3+ ® 3~
1 — 1
© @ 3 x 2 1 2
© 3 = @ 5-7 1



10. Find sum of the digits in unit place of all the
numbers formed with the help of 3, 4, 5 and

6 taken all at a time is:
(a) 432 (b) 108
(c) 36 (d) 18 1

11. The mean deviation about the mean of the
distribution is:

Size 20 21 22 23 24

Frequency 6 4 5 1 -

(@) 1.25 () 1

(c) 1.50 d 2 1
12. Let fix) = |x - 2. Then,

@A) =[fIF  ®) fix+y) =) fy)

(©) fllx) = )| (d) None of these 1

13. The probability that when a hand of 7 cards
are drawn from the well-shuffled deck of

52 cards, it contains all kings is:
2 1
@ 7735 (®) 7735
3 a8
© — d 7753 1

14. The number of terms in the expansion of
(4+4x+x2)2°,whenexpondedindescending
powers of x, is:

17. Let A, B, C be the feet of the perpendicular
segments drawn from a point P(1, 2, 5) on

the xy, yz and zx-planes, respectively. The
distance of the points A, B, C from the point P

(in units) respectively are:
(@ 5,2,4 (®) 3,4,5
© 51,4 d 3,5,4 1

18. Mean and standard deviation of 100 items
are 50 and 4, respectively. The sum of the
squares of the items.
(a) 25000
(c) 26000

(b) 251600
(a) None of these 1

ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of

assertion (A) is followed by a statement of the

reason (R). Mark the correct choice as:

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

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

(c) Ais true but Ris false.

(d) Ais false but Ris true.

19. Assertion (A): The set {x : x is a month of
a year not having 30 days}
in roster form is {January,
February, March, May, July,
August, October, December}.

(a) 20 (b) 21
(© 40 ) 41 1 Reason (R): Acoﬂectionofobjectsisoalle:
set.
15. The value of “'n isequolm ZO.Aserﬁon(A): lfS"‘a\dB""termofaG.Pbe
x—2 X—-2 48 and 384 respectively, then
(a) 10 (b) 11 the common ratio of G.P is 2.
(c) 12 (d) 13 1 Reason (R): If 18, x, 14 are in AP, then
=16. 1
16. Four geometric means between 3 and 96 are: *
(@) 6,12,24, 48 (b) 6, 10, 24,48
(c) 6,10, 40,48 (d) 48,24, 10,5 1
SECTION - B

(This section comprises of very short answer type-questions (VSA) of 2 marks each)

241. f m sin 6 = n sin (6 + 2a), then prove that
m+n
m-n’

OR

tan (B +ag)cota=

Solvetnn4x=—cot[x+%]. 2

22. The water acidity in a pool is considered
normal when the average pH reading of
three daily measurements is between 8.2

and 8.5. If the first two pH readings are 8.48
and 8.35, then find the range of pH value for
thettwdreodingﬁmatwiumdtmmeoadity
level being normal

23. Given thatN = {1, 2, 3.... 100}, then:
(A) Write the subset A of N, whose elements
are odd numbers.
(B) Write the subset B of N, whose elements
are represented by x + 2, wherexsN. 2



24. Using Binomial theorem, find the value of
(0. 98)** upto 4 places of decimal.
OR

5
Expandtheexpre&don(%-%] 2 2

25. Define a relation R on the set N of natural
numbers by
R={(x, y); y = x + 3, x is a prime number less
than 8:x, y=N}

Depict this relationship using a roaster form.
Write down the domain and the range. 2

SECTION - C
(This section comprises of short answer type questions (SA) of 3 marks each)

26. Find the value of the expression:
3[%‘(%—(‘1) +sint (Sx+a)]
-2[&1‘(;+Q)+sins (St-a)]

27. A side of an equilateral triangle is 20 cm long.
A second equilateral triangle is inscribed in
it by joining the mid-points of the sides of
the first triangle. The process is continued
as shown in the accompanying diagram.
Find the perimeter of the sixth inscribed
equilateral triangle. 3

w

Diff tiat sinx +cos x
sinx-cosx
29. Using binomial theorem, expand
(x+y)s-(x-y)s.l-lence,ﬁndﬂ1evulueof

(V3+1) -(V3-1)".

OR
Evaluate (102)*.

30. There are 230 students. 80 play
42 play soccer and 12 play rugby. 32

exactly 2 sports and 4 play all three.
many students play none?

al.

31. |fy=cosx-e‘i'"2.ﬁ1mﬁnd%,

OR

Find the derivative of the following functions
(it is to be understood that g, b, ¢, d, p, q, r
and s are fixed non-zero constant m and n

are integers).
4x +S5sinx

3x +7cos x ) x5y =

SECTION - D

(This section comprises of long answer-tupe guestions (LA) of 5 marks each)

32. Find the value of cot 105° and cot 15°. 5

33. The mean and standard deviation of some
data for the time taken to complete a test
are calculated with the following results:
Number of observation = 25, mean = 18.2
seconds, standard deviation =3.25 seconds.
Further, another set of 15 observation xy, X3,
- X15 also in seconds, is now available and
we have

15 15
Y x;=279 and Y x?=5524
i=1 i=1

Calculate the standard derivation based on
all 40 observations. 5

34.F"C,_4=36,"C,=84 and "C, , ; = 126, then
find "C,.
[Hint: From equation using "C, / "C, . ;1 and
C, | "C, -1 to find the value of r].

OR

Eight chairs are numbered 1 to 8. Two
women and 3 men wish to occupy one chair
each. First the women choose the chairs from
amongst the chairs 1 to 4 and then men
select from the remaining chairs. Find the

total number of possible arrangements. 5

35. Find the coordinates of the foci and the
vertices, the eccentricity, and the length
of the latus rectum of the hyperbola
4942 - 16x2 = 784.



OR eccentricity and the length of the latus

Find the coordinates of the focii, the vertices, i i
the length of major axis, the minor axis, the mmdwm§+ﬁ- 3
SECTION - E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with two sub-parts
First two case study questions have three sub-parts (A), (B), (C) of marks 1, 1, 2 respectively. The third case
study question has two sub-parts of 2 marks each)

6. Case-Study 1:
One card is drawn from a well shuffled deck of
52 cards. Each outoome:sequally likely.

&-!

(A)ththeprobd)ilitymmeoardvﬁllbe

a heart. 1
(B)Find the probability that the card will be
a black card. 1

(C)Find the probability that the card will be
an ace of spade.

OR

if E and F are events such that
P(E) —,P(F):— and P(E and F) =

Oll‘

Find P(E or F). 2

37. Case-Study 2:

Tross bridges are formed with a structure
of connected elements that form triangular

structure to make up the bridge. Trusses are the
triangles that connect to the top and bottom
cord and two endposts. Consider the AABC with
vertices A(1, 4), B(2, -3) and C{-1, -2).

A(L 9)
BAC
(2-3) -1.-2

(A) Find the slope of BC.

(B) Find the slope of AC. 1
(C) Find the distance between A and C.
OR
Find the distance of the point (4, -6) from
the line 4x-5y-32=0. 2
38. Case-Study 3:

A quadratic equation can be defined as an
equation of degree 2. This means that the
highest exponent of the polynomial in it is 2.
The standard form of a quadratic equation
is ax? + bx + ¢ = 0, where a b and c are real
numbers and a = 0. Every quadratic equation
has two roots depending on the nature of its
discriminant, D = b? - 4ac.

(A)thmerootsofamodmticeqtnﬁon

3%+x+ 2=0.

(B)F'ndthemofamadraﬁceqtnﬁon
25x%-3x+11=0.



SOLUTION

SECTION - A
1.@3 y-2= L(x-2)
Explanation: Value of cot 570° is 3
=cot (3n + 30°) = x-3y+4=0
= cot 30° For y-intercept, put x = 0
- 0-3y+4=0
x = as
2. (g nxt3 5
. which is y-intercept.
1+icosB
1-2icosB 5.4 (4.«
__(1+icos8)(1+2icosh) ENpNSosiale You oun,
= (1-2icos8)(1+ 2icosh) 20633 = W0 <6000
= 4x+6-10<bx-12
_ 1-2cos’8+i3cosB = 4x -4<bx-12
1+4cos’0 Transposing the term 6x to LHS and (—4) to RHS,
4x-6x<-12+4
1—200526“.[ 3c050] - ;x <8 N
= = - < -
1+4c0s’8 |1+4cos?e Dividing ides by -2,
purely real, then '2x>ﬁ
i A = 23722
3cos8=0
= x>4
H=wmmm Solution set = (4, ).
: 6.(d8
=nazs Explanation: Equation of parabola is y” = 8x
Comparing with standard form
3-0)0.8 W =4axor 4a=8
= or, =

A={x:xcRx>6l=A=§789_..1
B=fxeRx<9}=§87,65...}
AnB=jcxeR x> 6} fxeR x < 9}
=fcxRx>6and x<9}=
fx:xeR 6 <x<9}
(it shows a dosed interval)
. =(7.8)
4. 3

Explanation: Slope of given line 3x + y=3is 3.

-. Slope of perpendicular line = %
Thus, the equation of the required line is:

We know that length of lotus rectum = 4a =8

1
. =1
o 2]
Explanation: We know that,
-1<—sin3x<1
-1+2<2-sin3x<1+2
= 1<2-sin3x<3
1 1
= - —x
3 2-s=indx
lff <1
= 3 < )=



=5
2
10. (b) 108
Explanation: The sum of the digits in unit place

of all the numbers formed with the help of 3, 4,
5 and 6 taken all ot a time

=(3+4+5+06)3
=108

11. (@) 1.25
Given data distribution.
Now, we have to find the mean deviation about

the mean of the distribution construct a table of
the given data.

12. (d) None of these

Explanation:
) =x-2|

Here,

fo) = )

fix + y) = fix). y)

and

fll x ] = |fx)

13.0) 55z

Explanation: Totol cards to be drawn =7
So, sample space contains = 2C;

52!
PS)= 71x 45!

There are only 4 kings, so 3 cards come from
remaining ones.
Se, P(A) = *8C;
48!
~ 3ix4s!

Hence probability =

3l

_ 48! x7!x4S!
T 3I1x45! 521

1

7735

14. (d) 41
Explanation: We have
(4 +4x+ )0 =2 + 7O
=(2§X)‘o.
Therefore, there are 41 terms in the expansion
of (4 + 4x + D)%

15. (12




X3 23 (x-2)(x2+22+2x) items is 4.
x-2 x-2 e c=4

=x2+4+ 2%
=22:+4+4
=12

16.(0)6.12. 24,48

e ot o o G be e o {055
Then, 3, Gy, G2, Ga. Gs, 96 are in GP. 100 \ 100
Let r be the common ratio. Here, 96 is the 6™ Nowtnk'ngsquoreonboﬁ\sides,weget
term.
9%=a® =3 42 ———( )2
=5 32=r
o @*=r =5 16=2x—i2-2500
= r=2 100
G;=ar=32=6 x 2
Gz=m2=3.22=12 = 16 + 2500 = Fﬁ
Gi=ar=32°=24 On rearranging we get.
2
And Gs=ar*=32%=48 . %:2516
17.(0)5.1. 4
Explanation: We have, coordinates of A = = 2x? = 2516 x 100
(1, 2,0). coordinates of B= (0, 2, 5), coordinates of = =x2 = 251600
C=(1.0.5 The sum of the squares of all the 100 items is
Now,P=(125) 251600.

= J1-12+(2-2P+(5-07 =Sunts 19 (QAistrue butRis foise.
Explanation: The months not containing

PB = {(1-072 +(2-2)%+(5—5 =1 units 30 days are January, February. March, May.
July, August, October, and December.
PC = J{1—1}1+{2—ﬂ)’ +(5-5)" = 4 units So, the roster form of a given set = {January,
February, March, May, July, August, October,
18. (b) 251600 December}, which is a well-defined collection
Explanation: Given mean and standard of months.
deviation of 100 iterns are 50 and 4, respectively R is wrong as mere collection of objects is not a
Now, we have to find the sum of the squares of set. The collection should be well-defined.
the iams 20. (b) Both A and R are true but Ris not the correct
As per given criteria, explanation of A.
MNumber of items, n = 100 Explanation: Ts=48
Mean of the given items, X = 50 ar® = 48
But we know, Tz =384
ar’ =384
_ Ix;
=t So, F:a
Substituting the corresponding values, we get r=2
Ex. 18, n, 14 are in AP
50= 700 so, n-18=14-n
=  Ix=50 x 100 = 5000 = 2n=32
Hence the sum of all the 100 items = 5000. = n=16

Also, given the standard deviation of the 100



SECTION - B

21. Given,msin8=nsin (6 + 2a)
sin(6+2a)___ﬂ
sinB n
Applying componendo and dividendo, we get
s'n(0+2a)+sinO=m+n
sin(8+2a)-sinB m-n

. (0+2a+0] (0+2u—0)
2sin| ——— |-cos| ——
2 m+n
—J
(0+2a+0] r{6+2a o) m-n
2cos
2
(o

. sinC+sinD=2sin % Dand

2
C+D__C-D
——

sinC-sinD=2cos

sin(6+a)-cosa _m+n
cos(B+a)-sina m-n

=tnn(6+a)-oota=m+n
m-n
Hence, proved.
OR

tan 6 = cot [90° - 6]

n
= ton4x=—cot[x+z]
=3 tan 4x = mn[£+x+£:|

2 4
3In
=3 tan 4x = tﬂﬂ'[-‘"'T]
4 [x+3t]
= X = 4
3=
4x nl:+x+T
Where ne’Z,
In
Ix=rm + —
s

22. Given, first pH value = 848
and second pH value = 835

Let third pH value be x.
Since. it is given that average pH value lies
between 82 and 85.

82 < m <85

1683+x

= 82< -T <85

= 3x82<1683+x<85x3
= 246<1683 +x< 255
- 246-1683<x<255-1683
— 777 <x <867

Thus, third pH value lies between 7.77 and 8.67.

23. Given N=§1,2.3,___, 100} = {x:x=n and neN}
(A) A={x|xeNand xisodd}={1,3,5,7,...99}
@) B={yly=x+2.xeN}
The set whose elements are represented by
x + 2 where xeN is obtained by putting x =1,
2,3andsooniny =x + 2 and we get
y=x+2=1+2=3
y=x+2=2+2=4
y=x+2=3+2=5
y=x+2=4+2=6._._.
y=x+2 =100+ 2=102
So, the required set willbe A ={3,4, 5, 6_ 102}
24. (0.98)**=(1-0.02)**
=1+%C;(-0.02'+
+1C; (-0.02°
[Neglecting higher powers of (0. 01)]
=1 - 14(0. 02) + 91(0. 0004) — 364(0. 000008)
=1-0.28 +0.0364-0.002912 = 0. 753488.

¢, (-0.02)?

OR
By using Binomial Theorem, the expression

5
[%—%] can be expanded as

-4 -2 -3 (5)=(F
BREBIERIE GRSt
225 2)[5)(3)

[§]+s(%1[%1-%

32 40 20 x3
,3__
32

= -5+ -5x

= 3



25. Given N = Set of all natural numbers and
R={(x y) :y=x+ 3, xis a prime number less
than 8; x, yeN}

written as
R=1(2.5).(3.6).(5.8) (7. 10)}-
Hence, domain of R={2, 3, 5, 8} and

=fxy):y= x+3.x€ {2.3,5 7}.x yeN}L range of R=1{5.6.8 10}
The given relation in roaster form con be
SECTION - C
26. Given, 1
3z = 60 x—
3[sin‘[?- a] + si14(3x - a)] 32
15
= —am.
8

.2[§ns(§+a]+s.n (s a,]

= 3[cos* a + sin* (x + a)}-2[cos® a + sin® (x - a))
= 3fcos* @ + sin® o - 2|cos® a + sin® o]
=3f(cos* a +sin*a) + 2sin’a cos’ a-2sin’a
cos? a] - 2[(cos? a + sin? a)* - 3 cos? a sin’
(cos? a + sin? a)]
= 3[(cos? a + sin® @) - 2sin” a cos? a] -2
[1 -3 cos? asin? o
=3[1-2sin’acos’a]-2 +6 cos’ asin’ a
=3-6sinacos’a-2+6sinacos’a
=1
27. The side of the first equilateral AABC = 20 cm
By joining the mid-points of the sides of this
triangle, we get the second equilateral triangle

whicheod*nside:%:lOcm.

[~ The line joining the mid-points of two sides
of a triangle is 1/2 and parallel to the third side
of the triangle]
Similorly, each side of the third equilateral
=10 —Sem
2
. Perimeter of first triangle = 20 x 3 =60 cm
Perimeter of the second triangle
=10x3=30cm
And the perimeter of the third triangle
=5x3=15em
Therefore, the series will be 60, 30, 15, ...

| =

Which is GP.in whicha=60,and r =

8|8

Now, we have to find the perimeter of the sixth
usmbedeqwlatemlmongle
—ar®-1

oy

PO, e
x—0 g“‘ x
B fromx Bsfironx
'-’0 sin’x J'+J1+cosx
a B 2—(1+cosx)
1—'°si12xl\f2_+,ﬁ+cosx
_ 1-cosx
= J‘—*"S|n2x[\('§+‘/1+
o 250 x]2 1
~ x-0(2sin x/2cos x[2)? [Ji+,{1+ ]
B 2sin’x [2
'-*0(4s|n x [2cos x[2)2 2+ 1+

Tolunglnut.weget

2 11 1
T 4050 (V2+v2) 2 202 4R
a2

1

Hence, the required answer is
OR

i sinx +cosx
dx |\ sinx—cosx

(sinx—cosx)-%(sinx-roosx)

—(sinx +oosx)--£—((sinx—cosx)

(siur-t:os-x)2



”.

(sinx—cos x)(cos x —sinx)
= —(sinx +cosx)(cos x +sinx)

(sinx—cosx)2

B —[(sirlx—oosx)2+(sinx+cosx)2]

(sinx-cosx)2

—2(sir'n2 x+cos? x)

(sin2 x+cos’ x —2sinxcosx)

. 22
(1-sin2x)

b+ y)® - (- y)® = 5Cx® + SCpy + SC* ¢
+5Ca8 o + 5Coly* + SCons®s 5Ce® oF

- [FCo® + SCuw)" + BCax(y)+ 8Ca () +
SCo2(-w)* + SCox(-u)*+ 5Cex®-u)

=2(6x°y + 20 X" + 6xy)

= 4xy(3x* + 10x2y2 + 349

On substituting x = ¥3 and y = 1, we get
4x \6x1(3(\/§)4+10(\/§)2 @y +3(1)‘)

43(3x9+10x3+3)

= 43(27+30+3)
= 4J3(60)
= 240V3

OR

Given: (102)*.

Here, 102 can be written as the sum or

difference of two number, such that

binomial theorem can be applied.

Therefore 102=100+ 2

Hence, (102)* = (100 + 2)*

Now, by appluing binomial theorem, we get:
(102)* = (100 + 2)* = *Cy(100)* + “C,(100)? (2)
+*C2(100)% (2% + *C3(100)* 2)° + *Ca(2)*

= (100)* + 8(100)° + 24(100)? + 32(100) + 16

= 100000000 + 8000000 + 240000 + 3200 + 16

= 108243216

We will calculate the number of students who

play none of the sports by the formula which is

given below:

Total students = students play football +

students play soccer + students play rugby

— students who ploy exactly 2 sports — 2x
(students who play all three sports) + students
who play none

the
the

Putting the values in the above formula, we get.

230= 80 +42 + 12-32 -2 x 4 + students who

play none

Students who play none = 230-80 -42-12
+32+8

Students who ploy none = 136

Hence, the number of students who play none
of the sports is 136.

o |
31.y=cosx.e™*

Using product rule.

S cosx%(e‘i“z)+(e’i"2)%(cosx)

=cos x-e5% .cos x2-2x —eSX . ginx

&8

. _ 2
= Zx-msxe"'z-msxz-e"“

So, required solution is
dy e

dx

-sinx

2

< (2x cos x-cos x~ —sinx)

OR

4x +5Ssinx
3x+7cosx

By quotient rule,

(A) Let (x)=

(3x+7oosx)%(4x+5$inx)—

(4x+Ss’nx)i(3x+7cosx)
F(x)= dx

(3x+7 cos x)?

d d, .
(3x+7cosx{4;;(x)+5;(snx)]

. d d
—(4x +SSI‘IX)[3;(X)+7;(°°SX)]

(3x+ 7cosx)?

(3x+7cos x)[4+5cos x|
_ ~{4x+5sinx)[3-7sinx]

(3x+7oosx)2

12x +15x cos x + 28 cos x + 35 cos’
x —12x +28x sin x —15 sin x + 35sin? x
(3x + 7 cos x)?

15x cos x +28cos x +28x sin x
—15simr-l»35(¢:oszx+sin2 x)
(3x + 7cosx)?
35+15xcos x +28cos x + 28xsinx—15sinx
- (3x+7ct::sx)2




32.

(B) Let fix) = (ax + B)"
Accordinglu,
fix + h) = {alx + h) + b}"
= (ax + ah + b)"
Buy first principle.
F(x)= lim flx+h)—f(x)
h—0 h

— im (ax + ah+b)" —(ax + b)"

h—0 h
i dj n
(ax+B)"| 1+ b] —(ax+5)"
- Bim ax +
h—0 h
1+( ah )+rl|{n—1]
1 ax+b 2
= (@x +b)" lim =] - ’ -1
h—0h ab .
[ ax+b]
SECTION -
- cot (105)° = cot (60° + 45°)
cot AcotB-1
A+B)=——————
We know cot{A+B) ABrootA

So, Applying the formula in cot (B0° + 45°)

cot 60° cot 45° -1
cot 60° + cot 45°

We get, cot(60°+45%)=

71-x1—1 1
& -3’1—{00t60"= .cot4S°=1]
3
—+1
V3
1, 1-8
1+\5 1+J3-
V3 3
_ 1-\3
N 1+J§
- —(1;_‘/3)2 [On Rationalisation]
) 1+3-2J§_4-2\E
< = 2 Ty
= —2+\/§=\/5-2
Now, cot 15°
cotA-cotB+1

Wohave, Co A Gk A

(using binomial theorem)

'{ ah ]+n{n—1)92h2+
ax +b 2ax +b)’ -
= (ax +b)" lim ; (terms containing higher

=0 degreeof h)

na +n[n—a]u:rzh2+
(ax+b) axsb?

h—

= (ax +b)" Iimn[

na

+0
ax + b) ]

{ax+b)"
ax+ b

= (ax +b}"[{

= na

= nafax + b)Y

cot 60%-cot 45°+1
cot 45° —cot 60°

(cot 60°— 45°) =

:j,l-x1+1
cot (15%) =2

(\E + 1)2
(+3)' 12

3+1+2\5
3-1

4+2y3 _2(2+43)
2

2

cot (15°)= [On Rationalisation]

cot (15%)=

cot (15°)=

cot15°=2+3



33. Given number of observation = 25, mean = 182
seconds, standard deviation = 325 seconds
Another set of 15 observation x3, x3. _ x15 also

15 15
in seconds,is ¥,X; =279 and ¥,x.>=5524

i=1 i=1

Mow, we have to find the standard derivation
based on all 40 observation.

As per the given criteria,

In first set,

MNumber of observation, ny = 25
Mean, ¥; = 182

And standard deviation, o1 = 3.25

And

In second set,

MNumber of observation, np = 15

15 15 5
Y x.=279 and ¥, x’=5524

i=1 i=1
For the first set we have
Ex
x1=182= ?5'-
Fx;=25x 182 =455
Therefore the standard deviation becomes,

ﬂ_ﬂ
of = ?—{132}1

Substituting the values, we get
2x,2
25)2 = ——-33124
(3.25) 25
y_‘.z
= 105625 + 33124 = ?
Rearranging we get
&_2

=i _3418025
- 25

=3x7? = 25 x 3418025 = 854506

For the combined standard deviation of the 40
observation, n = 40

And

=¥x? = 854506 + 5524 = 14069.06

=3x; = 455+ 279 = 734

Therefore the standard deviation can be written
as,

=2 (=Y
n n
Substituting the values, we get
Therefore the standard deviation can be written
as,

= = =

On simplifying we get
o= stl_?zss—{mjsf

o= {351.7265-3367225

o= \Em
o =387
Hence, the mean standard deviation based on
all 40 observations is 3.87.

34. We know that,
nl
G= ri{in—r)!
According to the question,
"G -1=36.
C, =84,
°C,.;=126

"Cr a4

nc 126

r+1

nl
riin—r)! B4

1%
(r+1)n—r—1)!

2n-2r=3r+3

L | bk

= 2n-3=5r 0

ncr -84
nc 36

r-1

n!

ri{n-r)! 7
= B

n!
(r=1){n-r+1)!
=3n-3r+3=7r
3n+3=10r )
From egs (i) and (i),
We get
2(2n-3)=3n+3
4n-3n-6-3=0
n=9
And r=3
Now C=3C=31/2
=3
OR

__n
" (n-r)




According to the question,
W; can occupy chairs marked 1 to 4 in 4
different waus.

Chair 1 2 3 - S 678

m W;.W; 7 W,.W; 4 wl.w; W,,W; 4
W, can occupy 3 chairs marked 1 to 4 in 3
different ways.
So, total no. of ways in which women can
occupy the chairs,
4!
(4-2)!

2=
_ (4x3x2x1)
- (2x1)
4P2=12
Now, 6 chairs will be remaining.
Ohar | 1 [2[3|a[s|6[7]8]
People W; W;

M; can occupy any of the 6 chairs in 6 different
waus,
M, can occupy any of the remaining 5 chairs in
S different ways.
M5 can occupy any of the remaining 4 chairs in
4 different ways.
So, total no. of wauys in which men can occupy
the chairs.
6!
3= 6-3)
=120

Hence, total number of ways in which men and
women can be seated

P, x 5P3=120x 12
= 1440

35. The given eq is 49y’ — 16x” = 784

It can be written as
49y’ - 16x" = 784

equation of hyperbola, ie,
weobtaina=4andb=7.
We know that a? + b2 =2

=16 + 49= 65

= C:\[s_s
Therefore,

The coordinates of the foci are (0.2\(6_5).
The coordinates of the vertices are (0, £ 4).

B[S,

2
b?

Eooentridtg.e=£=—'“
a 4
2 2x49
Length of latus rectum D 2D
a 4 2
OR
The gi fonia X2 4 i
ven equation is — +=—=
Z 36 16

2
Here.dredenomhotorof;—s is greater than
medenominotorofﬁ
Therefore, the major axis is along the x-axis,
while the minor axis is along the y-axis On
comparing the given equation with

2

—+—=1.

a? b

~e=y|a?—b? = [36-16=20=2\5

We obtain a = 6 and b = 4.

Therefore,

The coordinates of the foci are (2v5.0) and 8
(-245,0)

The coordinates of the vertices are (6. 0) and
(-6.0)
Length of major axis = 2a= 12

Or ﬁ—ﬁ—l Length of minor axis =2b=8
' 16 49 }_ :!"
.. c 5 5
2 EtIE'I"I'I]"ICIt!] E=—=_"" ="
Or, H__ﬁ=1 -0 a 6 3
42 72
; ; 2x16 16
On comparing eq () with the standard Lengm-::-flnuasrechjm__:T:?
a
SECTION - E
36. (A) Torol number of possible outcomes = 52 (B) Probability of drawing a block card
Probability of drawing a heart cord 261
13 1 52 2

=52 4



(C) Probability of drawing an ace of spade Given point is (4,-6.)

- é S d=|Axl+Byl+C|
A% 87

OR
4x4+(-5)-6)+{-32
P(E and F)=P(EnF)== _|axa+(-5)-6)+(-32)
8 Jies2s |
We need to find
16+30+32
P(E or F) = P (EUF) T a1
We know that »
PEUF) = PE) + P (F) - PENP 5
Putting values 41
peUp) 1,11 38. (A) Given quadratic equationis 3x? +x+2=0
4 2 8 Herea=3,b=1c=2
2+4-1 So, D=12-4x3x2
ST - =1-24=-23
61 &G 2 )
"5 =
5 _—liJ-ZB
8 2x3
37. (A) Here,B(2.- 3) and C(- 1, 2) ] [ v1-i]
So, B
= 5%
Slope of BCis —— -
s B | Hence, the roots are —1+v23i and ﬁ
=243 1. =1 6 o
=12 —a 3 (B) Given, 25x*-30x +11=0
() Here, A(1. 4) and C(-1,-2). ﬁmn\panngequouonw:dmxz-rbn-c:O
Se, 9
yﬂ_y:l n=25.b=—30.c=11
Slope of ACis T I s
2a
-2-4_—6_, -
=11 27 '_"Iﬂj:J[—Bﬂ} +4x25x11
(©) Here, AL, 4) and C(-1,-2). = 2x25
So. ; 30++/900-1100
AC = J[—1—1}’-+{—2—4}2 = - 50
30++-200
= Ja+36 - x=—
_ Jao 3021042
= 50
= 2410 b
R = x-t g

Given line is 4x—3y-32=0
HH'E.A=4E =—Sy—32=ﬂ



