CBSE Class 11 Mathematics
Sample Papers 02 (2019-20)

Maximum Marks: 80

Time Allowed: 3 hours

General Instructions:

1. All the questions are compulsory.
ii. The question paper consists of 36 questions divided into 4 sections A, B, C, and D.
iii. Section A comprises of 20 questions of 1 mark each. Section B comprises of 6 questions of

2 marks each. Section C comprises of 6 questions of 4 marks each. Section D comprises of
4 questions of 6 marks each.

iv. There is no overall choice. However, an internal choice has been provided in three
questions of 1 mark each, two questions of 2 marks each, two questions of 4 marks each,

and two questions of 6 marks each. You have to attempt only one of the alternatives in all
such questions.

v. Use of calculators is not permitted.

Section A

1. A class has 175 students. The following data shows the number of students opting one
or more subject. Maths — 100, Physics — 70, Chemistry — 40, Maths and Physics - 30,
Maths and Chemistry — 38, Physics and Chemistry — 23, Maths, Physics and Chemistry
- 18. How many have opted for Mathematics alone ?

a. 50
b. 35
c. 30

d. 48
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. Number of ways in which 10 different things can be divided into two groups
containing 6 and 4 things respectively is

a. P(10,4)

b. P(10,2)

c. P(10,6)

d. C(10,4)

. The greatest term in the expansion of (3 + 2w)9,when x=1,is
a. 5

b, 7t

c. 4tk

d. 6t

. In a multiple-choice question, there are 4 alternatives, of which one or more are

correct. The number of ways in which a candidate can attempt this question is

d. 16

. If A=1Ta, b], B =[c,d], C=[d, e] then {(a, ), (a, d), (a,e), (b,c), (b, d), (b, )} is equal to
a. AN(B UC)

b. Ax (B NC)

¢ Ax (B UCQ)

d AU(B NQO)
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6. If n is a +ve integer, then 3" — 26n — 1 is divisible by

a. 676
b. 547
c. 627

d. 239

7. Three identical dice are rolled. The probability that the same number will appear on

each of them is
1
d. g

b, =

d. =3

8. The radius of the sphere through the points (4,3,0),(0,4,3),(0,5,0)and (4,0,
3)is

a. 7/5

b. 5/7

d. 5

9. Both A and B throw a dice. The chance that B throws a number higher than that

thrown by A is
a. 1/2
b. 13/36

c. 21/36

3/25



d. 15/36

10. Find the number of terms in the expansion of [(\/5 + \/3_/)11 + (Vo — \/3_/)11}

11.

12.

13.

14.

15.

a. 6
b. 4
cC 5
d. 12
Fill in the blanks:

If a pair of elements written in the small bracket and grouped together in a particular

order, then such pair is called an

Fill in the blanks:

The coefficients of 2nd, 3rd, and 4th terms in the binomial expansion of (1 + x)" are

"Ch,™Cy and "C3, respectively.
Fill in the blanks:
If"Cg ="Cg,then™Cois
Fill in the blanks:
A line is parallel to x-axis if all the points on the line have equal
OR
Fill in the blanks:
If the distance between the point (a, 2, 1) and (1,-1, 1) is 5,thena=___

Fill in the blanks:

1

23 -1 .
1S

The value of limit lim
z—1 5 1
Z _—
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

OR

Fill in the blanks:

For some constants a and b, the derivative of X2 - (a+b)x+abis

List all the elements of set {x: x is a vowel in the word EQUATION}.

A man has 7 friends. In how many ways, can he invite one or more of them to a party?
Find the value of /—25 + 3v/—4 + 24/—9

OR
Solvex2+3=0

Find the range of f(x) = x% + 2, X € R.
Evaluate 4! — 3!

Write the set A = {a, : n€N, a1 = 3a, and a; = 1} in the roster form.

OR
IfX={a,b,c,d,e,ffandY={1f, b, d, g h, k}, then find the setsX-Yand Y - X.

A and B are events such that P(A) = 0.42, P(B) = 0.48 and P(A and B) = 0.16. Determine
(1) P (not A) (ii) P (not B) and (iii) P (A or B)

Find the coefficient of x®y3 in the expansion of (x + 2y)°.

Prove that the line joining the mid-points of the two sides of a triangle is parallel to
the third side.

OR

Obtain the equations of the lines passing through the intersection of lines 4x - 3y -1 =

0 and 2x - 5y + 3 = 0 and equally inclined to the axes.
Check the validity of the statement:
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26.

27.

28.

29.

30.

31.

32.

33.

r: 60 is a multiple of 3 or 5.
Prove that:tan 3A-tan2A-tan A=tan3A -tan2A - tan A.

Is it true that for any sets A and B, P(A) U P(B) = P(A U B)?]Justify

Let R be a relation on N defined by R={(a,b):a,b € Nand a = b%}

Are the following true?

i (@a,a)e RforallaeN
ii.h. (@, b)eR=((b,a)eR
ii. (a,b)eR,(b,c)eR=(a,c)ER

Justify your answer in each ease.

OR
Find the domain of each of the following function:
i —

N
ii. /4 — x2

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q,

r and s are fixed non-zero constants and m and n are integers): sin (X + a)

1+31
1-2¢

Convert the following in the polar form:

Solve the following system of inequalities graphically: « — 2y < 3, 3z + 4y > 12,
x=>0y>1

OR
Solve the inequalities graphically in two dimensional plane: x +y <5

Prove by Mathematical Induction that the sum of first n odd natural numbers is n?.

cos A cos B cos C

If A+ B+ C=m, then prove that e + YOV — o F 2

OR
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Prove that: cos 10° cos 30° cos 50° cos 70° = 116 .

. The difference between any two consecutive interior angles of a polygon is 5°. If the

smallest angle is 120°, find the no. of the sides of the polygon.

. Find the coordinates of the point of intersection of the axis and the directrix of the
parabola whose focus is (3, 3) and directrix is 3 X - 4 y = 2. Find also the length of the

latus-rectum.
OR

Find the equation to the ellipse (referred to its axes as the axes of x and y respectively)

which passes through the point (- 3,1) and has an eccentricity 4/ % .

. Suppose that samples of polythene bags from two manufacturers, A and B, are tested

by a prospective buyer for bursting pressure, with the following results:

Number of bags manufactured by the manufacturer
Bursting Pressure in kg

A B
5-10 2 9
10-15 9 11
15-20 29 18
20-25 54 32
20-30 11 27
30-35 5 13

Which set of the bags has the highest average bursting pressure? Which has more

uniform pressure?
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CBSE Class 11 Mathematics
Sample Papers 02

Solution
Section A

. (@) 50
Explanation: Let M denote the set of students who had taken mathematics, P the set
of students who had taken physics and C the set of students who had taken chemistry.

Then we have

n (U) = 175, n(M) = 100, n(P) = 70, n(C) = 40, n(M N P) = 30,
n(MNC) = 38, n(PNC) =23, n(MNPNC) =18

.". no. of students who opted for mathematics alone = n(M N P' N C")
= nMNP'NC)

= nMN(PNC)] = n(M)—n (MnN(PUCQ))

= n(M) —n [MNP)UMNC)]

= n(M) —[n MNP)+n(MNC)—n(MNPNC)]

— 100 — [30 + 38 — 18]

= 100 — [50] = 50

. (d) C(10, 4)
Explanation: If there are 10 things and we have to make them into two groups
containing 6 things and 4 things respectively, you have to select 6 to form first group,

then automatically another group would have formed of 4 remaining things.
Now 6 things can be selected from 10 things in 100  different ways
Alsowehave 1°Cy =10Cy [ "C, ="Cp, |

. (a) pth
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Explanation: We have the general term in the expansion of (3 + Zx)g is given by

Tr1="Cp (3)°7(22)
Now Tooi  9¢,(3)"(22)
T, - 907-,1(3)1071"(2{1:)7“71
93T (2z) (10—7)!(r—1)!
(9—r)tr! 9!(3)10" (2z)"
_ (10-r)-2z

o 3r
201057

%g
r+1
Now T
(20—2r) > 1
3r —
=20—2r > 3r
=>7r < %

=r <4

since gevinx =1
>1

Hence the maximum value of r is 4

Now T = Ty1 =2 Cy  (3)%74(22)* = 126 x 243 x 16(z)* = 489888

. @15

Explanation: Since given there are four alternatives in which one or more are

correct,we have to consider the following four cases

The candidate choose 1 correct answer, 2 correct answers,3 correct answers or 4

correct answers.

1 correct answer can be chosen in 4C1 ways = 4 ways
2 correct answer can be chosen in #C, ways= 6 ways
3 correct answers can be chosen in 4C3ways =4 ways

4 correct answers can be chosen in4C4 ways = 1 way

Hence the totalnumber of ways =4 + 6 + 4+ 1=15ways
. @A X (BUQ)

Explanation:
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A x(BUC) =(AxB) U AxC

= {a,b} x {c,d} U{a,b} x {d,c}

= {(a,¢),(a,d), (b,c),(b,d)} U{(a,d),(a,c),(b,d),(b,c)}
= {(a,¢),(a,d),(a,c), (b,c), (b,d), (b,e) }

. (@) 676
Explanation: For n = 1 the value is 0. But when n = 2 the value is 676.

. (c)%

Explanation: Since throwing a single die three times is equivalent to throw three dice at a

time
... Sample Space = {(1;131)’ (21232)9 (333:3)’ (43414)3 (5)535)’ (61636)9 ------- }

Here, n(5) = 63

. . e _ 6 1 1

.". Required Probability = w36
. (@5

Explanation:

we know that general equation of sphere is
22+ y? + 224292+ 2fy+2hz+c=0

since sphere passing through the points (4,3,0),(0,4,3),(0,5,0)and (4,0, 3)

so putting these values one by one in given equation , we get

16+ 9+ 8g + 6f + c=0 =>8g +6f +c =-25 - 1)
16 +9 +8f +6h +c=0 =>8f + 6h +c=-25 - 2)
25+10f+c =0 3)

16+ 9+ 8g + 6h +c=0 =>8g +6h +c=-25 - 4)

by 2)-4)wehave f=g
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10.

11.

12.

13.

14.

using this in 1) we have 16f +¢ = -25 ---—-- 5)
Now solving 3) and 5) we get =0

using value of f we have g=0,h=0,c=-25

Now radius :\/(—g)2 +(=f)+(=h)*—c =25 =5

(d) 15/ 36

Explanation:
Total possible ways of getting number in B's dice throw greater that A's dice throw are

{(1,2),(1,3), 1,49, (1,5,(1,6),(2,3),(2,4,(2,5),(2,6), 34,35, (36,45, 46,
(5,6)} =15

Total number of elements in the sample space = 6X6 = 36

Therefore P(probability of B is greater than A) = 15/36

(@) 6

Explanation: We have

(@+b)"+ (a—b)"

= ['Cy a™ + "Cy a™1b + 1Cy a™2h? + NCg a™3bg + ... + 'Cy ] + [MCq a™"Cy a™1h+1C, a™
2p20Cq a3p3+.. (-1)MIC, b

=2 [°Cp a™+1Cy a™2b? + ....]

If n is odd we have (a 4+ b)™ + (a — b)™ has number of terms = atl

Here since n = 11 we have number of terms = 7 = 5

ordered pair
True
91

y, Z-coordinates
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15.

16.

17.

18.

19.

20.

21.

OR

a=5o0r-3
2

OR
2x-a-b

The vowels in the word EQUATION are E, U, A, 1, O

Since, the order in which the elements of a set are written doesn't matter, Hence the

setis{A,E, I, O, U}

A man may invite one of them, two of them, three of them,..., all of them and this can

7 7

be donein ‘cq 7(:2, 7c3,..., C7 ways.
.". Total number of ways
= 7C1 + 7C2 + 7C3 + 7C4 + 7C5 + 7C6 + 7C7

=7+21+35+35+21+7+1=127

V=25 +3y/—4+2/-9

= /25 /=1 + 3v4y/—1 4+ 21/9y/-1
=5Xi+3X2xXi+2x3xil[. 4/—1 =1i]
=5i+6i+6i=17i

OR
Herex?+3=0= 22 = -3 =2 = ++/-3 = £/3i

Let f(z) =y=22+2=zx2=y—2
= z=1,y-2=y>2
.Range (D ={y:y € Randy > 2} or [2,0)

4 -3 =4x3x2%x1—-3x2x1=24—-6=18

Given,a; = 1 and ap+1 = 3ay,, for allneN

Putting n =1 in a1 = 3a,, we get
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22.

23.

a2 =3a1 =3 x1=3[.a;=1]
Putting n = 2 in aj+1 = 3a,, we get
a3 = 3a2 =3 x 3 = 32 [.-a;=3]
Putting n = 3 in a1 = 3a,, we get
a4 = 3ag = 3 X 32 = 33 [.-a3=3]
Similarly, we obtain
a5:3a4:3><33:34,
ag=3as=3 x 3*=3%and so on.

Hence, A ={aq, ay, a3, ag, .....} = {1, 3, 32, 33, 34, 35, ..... }

OR
According to the Question,
X={a,b,c,d,e,f]land Y={f, b,d, g h, k)

Now X-Y represents the set of only those elements of Set X which do not belong to Set
Y,
...)('Y= {aabs Cs d) e)f}_{faba dsg)h)k}: {aa Cy e}

Similarly, Y-X represents the set of only those elements of Set Y which do not belong
to Set X
.'.Y'X: {f)b, d’ g: h: k}_{ay bs C, d) e’f}: {g’ h: k}

Given,P(A) = 0.42, P(B) = 0.48 and P(A andB)=P(AN B) = 0.16
(i) Now, P (not A)= P( A )=1—P(A)=1-0.42=0.58
(i) Now, P (not B)= P( B ) =1 — P(B) = 1 — 0.48 = 0.52
=1-0.48 =0.52

(iii) Now,P(Aor B)=P(AU B) = P(A) + P(B) — P(AN B)
=0.42+0.48-0.16 =0.74

In the expansion of (x + 2y)9, the general term is

Tpeq = 2Cx2T 2y)' [.- for (x + @)Y, Tpeq = "Cx™Tal]
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24.

= 9Cx¥T x 28 x y'=9C, x 2' x x*T X y' ... (i)
This will contain X6y3, if9-r=6orr=3.
On putting r = 3 in Eq. (i), we get

Tgeq = 2C323 X x93 x y3

_9 6 3_ 9 6 3
—C3><8><X Xy—%XSXX Xy
. .. 6..3 _ 9Ix8xT7 _

.". Coefficient of x°y~ = Tox1 X 8=672

Let A (X4, Y1), B(Xy, ¥2) and C (X3, y3) be the vertices of a AABC and D and E be

the mid-points of sides AB and AC respectively. Then, the coordinates of D and E are

To+T + T1+T + .
( S y22y1) and( —, y12y3) respectively.

A (1"] ’ .';l"|:|

[ +Xq W1t ¥y
o e

[Fq + Xy Ha+ Wy

2 Z ]
-D||"_-—'r"'—
. 2 Z: | &

Bﬂ“z- L) En)
1ty3 Yoty
*.my = Slope of DE = — 2 - 5% 9ndm, = Slope of BC =
.. 1 z1tz3 _ Totxq T3 — I 2
2 2

Clearly, m; = m,. Hence, DE is parallel to BC.

OR

Let the equation through the intersection of the given lines is
(4x-3y-1) + AM(2x-5y+3)=0
= z(2A+4)—yBA+3)+32—-1=0..0

Let m be the slope of this line. Then,

_ 2)44
T BA+3

As the line is equally inclined with the axes.
m = =£1
22+4 _ 1
= —5)\+3—:|:1:>)\— 1or 3
On putting the values of A in Eq. (i), we get

X +y-2=0andx =y are the equation of the required lines.

Y3 —Yo

T3 —ITo
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25.

26.

27.

28.

The statement is:

"60 is multiple of 3 or 5" is a compound statement of the following statements:

p: 60 is multiple of 3
q: 60 is multiple of 5

Suppose q is false. That is, 60 is not a multiple of 5. Clearly, p is true.

Thus, if we assume that q is false, then p is true.

Hence, the statement is true i.e. the statement "r" is a valid statement.

Wehave,34A =24+ A

Taking tan both sides
= tan3A = tan(2A+ A)

_ tan2A+tan A
= tan34 = I-tangd-tan 2y
[ tan(z +Y) = Tromeny

= tan3A(1-tan2A4 -tan A) = tan2A + tanA
= tan3A-tan3A - -tan2A -tan A =tan2 A +tan A
= tan3 A-tan2 A-tanA=tan3A -tan2A4 -tan A

Hence proved.

No, it is not true.

Take A ={1, 2} ad B = {2, 3}

Then AU B ={1,2,3}

P(A) = {$,{1},{2},{1,2}}

P(B) = {¢,{2},{3},{2,3}}

.. P(A)UP(B) = {$,{1},{2},{3},{1,2},{2,3}} .. ()
AUB=/{1,2,3}

P(AUB) = {¢}.{1} {2}, {3}, {1, 2}, {2, 3}, {1, 3}, {1, 2, 3}} . .. (iD)
From (i) and (ii), we have

P(AUB) # P(A)U P(B)
Given,R={(a,b) : a,b € N and a = b*}

i If (a,a) € R, then a = a?. It is true fora=1 € N only.
. (1,1) € Rbut (2,2)(3,3)(4,4). .. does not belong to R.

So, (a,a) € Rfor all a € is not true.
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ii. If (a,b) € R,thena = b? and if (b,a) € R, thenb = a?.
Both conditions are not true for all a and b&N.
[.(4,2) € Ras4 # 2% ,but(2,4) & Ras 2 # 4%]
So, (a,b) € R = (b, a) € Ris not true.

iii. If (a,b) € R, thena = b?,
if (b,c) € R, thenb = 2,
and if (a,c) € R, thena = 2,
These three conditions are not possible at a time.
Since, (16,4) € R, then 16 = 42
(4,2) € R, then 4 = 22
whereas (16, 2) € R, since, 16 ¢ 22.
So,(a,b) €R, (b, c) € R=(a,c) € Ris not true.

OR

i Given, f(z) = ;_2

f (x) assumes real values if x - 2 > 0 [here we take only greater than sign, since it is
in rational form, so denominator should not be equal to zero]

=z >2=z¢c (2, ).

Hence, the domain of fis (2, 00).

ii. Given, f(z) = /4 — x2
Clearly, f(x) assumes real values if,
4—x2>0
= —(22—-4) >0
= z2 — 4 < 0 [multiplying by -1 on both sides]
=(x—2)(x+2) <0 [..a’> -1 =(a—b)(a+Db)]
=X €[—2,2]
.". domain of f = [—2,2]

29. Heref (X) =sin (X + a)
P = L [sin (x + )]
= cos (x + a). %(}Ha)

=cos(x+a)
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143 1420 _ 14+2i+3i4+6i2  —5+45i
1-23 1427 1-452 5

Letz = —1+414=17(cosf + isinf)
= rcosf = —1andrsinf =1

30. = -1+

Squaring both sides of (i) and adding
r2(cos?0 +sin?f) =1+ 1= 12 =2=1r=4/2
.4v/2cos@ = —1and+/2sinf =1

— cosf = —L andsinf = L

V2 V2

Since sin @ is positive and cos @ is negative

.". 0 lies in second quadrant.

DU

Hence polar form of z is /2 (cos 37? + ¢sin 3%)

31. The given inequalityis £ — 2y < 3
Draw the graph of the line x - 2y = 3

Table of values satisfying the equation x - 2y = 3

X 1 )

Y -1 1

Putting (0, 0) in the given inequation, we have
0—2x0<3= 0< 3, whichis true.

.". Half plane of z — 2y < 3 is towards origin.
Also the given inequality is 3 + 4y > 12

Draw the graph of the line 3x + 4y = 12

Table of values satisfying the equation 3x + 4y = 12

X 4 0

Y 0 3

17/25



e SO . AR
Putting (0, 0) in the given inequation, we have
3x04+4x0>12 = 0> 12, which is false.

.. Half plane of 3z 4 4y > 2 is away from origin.

The given inequality is y > 1.

Draw the graph of the liney = 1.

Putting (0, 0) in the given inequation, we have
0 > 1, which is false.

.". Half plane of y > 1 is away from origin.

OR

The given inequality is X + y < 5.
Draw the graph of thelinex+y =35
Table of values satisfying the equationx +y =5
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32.

Putting (0, 0) in the given in equation we have 0 + 0 <5 = 0 <5 which is true.

.". Half plane of x + y < 5 is towards origin.

Step I Let P(n) denotes the given statement, i.e.,
P(n):1+3+5+...n(terms) = n?
ie,P(n):1+3+5+...4+(2n —1) =n?

Since,

Firstterm=2x1 —1 =1

Secondterm=2x 2— 1=3

Thirdterm =2 x 3—1 =5......

c.nMterm=2n —1

Step II For n = 1, we have

LHS=2.1—-1=1

RHS = 12 = 1 =LHS

Thus, P(1) is true.

Step III For n = k, let us assume that P(k) is true,
ie,P(k):1+3+5+...+(2k—1) = Kk?..0)

Step IV For n =k + 1, we have to show that P(k + 1) is true, whenever P(k) is true i.e.,
Pk+1):1+3+5+...+(2k—1)+[2(k+1)— 1] = (k+1)?
LHS=1+4+3+5+...+(2k— 1)+ [2(k+ 1) — 1]

= k2 +2(k+1) — 1 [from Eq. ()]

=k> +2k+1=(k+1)2 =RHS

So, P(k + 1) is true, whenever, P(k) is true.

Hence, by Principle of Mathematical Induction, P(n) is true for alln € V.
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33.

Given, A+ B+C =
=A=7n—(B+C)..0)

NOW COSA . COS[ﬂ'—(B‘f—C)]
’ s(inB-(s;,’i)nC’ " sinB-sinC
— cos(B+
= SnBsnC ['.: cos (7'(' — 0) =-CO0S 0]

—[cos B-cos C—sin B-sin (]
sin B-sin C

=-[cotBcotC-1]

cosA ..
S BasO =1—cot B x cot C ... (i)

Similarly, —38 _ =1 —cot A x cot C ...(iii)
Cs’m C-sin A
and —=2~2 _ —=1—cot A X cot B ..(iv)
sin A-sin B
On adding Egs. (ii), (iii) and (iv), we get
cos A cos B cos C

sin B-sin C sin C'sin A sin A-sin B

=3—(cot B x cot C+cot A x cot C+cot A x cot B)...v)

_ cot A-cot B—1
But cot (A + B) = —tc% BJ{CE})t 14
_ cot A-cot B—
= cot(m-C) = cot B+cot A
[A+B+C =ml
[.A+B=7-C]
= -cotC = % ['. cot (m — 6) = - cot 0]

= -cotC[cotB+cotA]l=cotAcotB-1
= -(cotBcotC+cotCcotA)-cotAcotB=-1
=cot B X cot C+cotC X cotA+cot A x cot B=1 ..(vi)

On putting (vi) value in Eq. (v), we get,

cos A cos B cos C —3_1=29
sin B-sin C sin C-sin A sin A-sin B
Hence proved.

OR

cos 10° cos 30° cos 50° cos 70° = 116

LHS = cos 10° cos 30° cos 50° cos 70°

= cos 30° cos 10° cos 50° cos 70°

V3

= —5~ (cos 10° cos 50° cos 70°)

3

= = (cos 10° cos 50°) cos 70°

3

= (2 cos 10° cos 50°) cos 70° [Multiplying and dividing by 2]
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34.

V3

= —— co0s 70° {cos (50° + 10°) + cos (10° - 50°)} [Using 2 cos A cos B = cos (A + B) + cos

o =~
~—

(A-B)]

cos 70° {cos 60° + cos (-40°)}

cos 70° [% + c0os 40°] [*.: cos 60° = % and cos (-x) = cos X]

3
cos 70° + % cos 70° cos 40°
3
cos 70° + - (2 cos 70° cos 40°)
[cos 70° + cos (70° + 40°) + cos (70° - 40°)]

[cos 70° + cos 110° + cos 30°]

0| Gore Sare| el Gore| ool ool o Sl S

3 3
[cos 70° + cos (180° - 70°) + %] [ cos 30° = £]
3
[cos 70° - cos 70° + %] [.: cos (180° - xX) =-cos x]
V3 _ 3
2 16

= RHS

Hence proved.

a=120%d=5°
= 3[2a+ (n—1)d]
[2 x 120 + (n — 1)5]
[240 + 5n — 5
= (235 + 5n]
Also
sum of interior angles of a polygon with n sides = (2n-4) X 90
ATQ (235 + 5n] = (2n — 4) x 90
n=9 16
but n = 16 not possible
n=9
= 3[2a+ (n—1)d]
[2 x 120 + (n — 1)5]
[240 + 5n — 5]
5235 + 57

wl= ||

:wl: ||

Also
Sum of interior angle of polygon with n sides = (2n — 4) x 90
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35. The axis of the parabola is a line _L to the directrix and passing through focus. The
equation of a line | to3x-4y-2=0is
y= %4 + A mymy=-1=m,= ;,L—} and y = myX + A]
= 3y +4x =3\
This will pass through focus (3, 3) if,
3X3+4X 3=3\
= 9+12=3\
= 21=3\
= A=2l -
So, the eqaution of axisis 3y +4x=3 X 7=21
= 3y +4x=21....(0)
And the eqaution of directrix is
3x-4y =2 ...(311)
Mutiplying equation (i) by 4 and equation (ii) by 3, we get
16x + 12y = 84 ....(1i1)
9x - 12y =6 ....(iv)
Adding equation (iii) and (iv), we get
16x+9x=84+6

= 25x=90
_9 _ 18
N _185
Putting x = = in equation (i), we get
3y +4 x + =21
72
= 3y + 5 =21
72
= 3Y =21- 5
3y = 1055—72
_ 33
_E
= y= 5
Hence, the required point of intersection is (%, %)

OR

Let the equation of the required ellipse be
2 y2 .
= + —==1..0

a? b2
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.e= 2
= 2 - 1-—- L ['.* eccentricity = Z]
5 a? "* 5
2 _1_1%¥
:>>3;__ a?
b 2
5
B3
a? 5
= 5b% = 33%

2
— p2= 3% ...(i)

2
Putting the value of b% = 35i in equation (1), and as it passes through the point (- 3,1),

we get

3a2

Putting a?= % in equation (ii), we get

3 32 32 .
b2: g X ? = ? ....(lV)

.". The required equation of ellipse is
z? y?
= Tz =1
3 5 ,
322 S5y
= 33 T3 1
= 3x2 + 5y2 = 32.

This is the required equation of ellipse.

. For determining the set of bags having higher average bursting pressure, we compute
mean and for finding outset of bags having more uniform pressure we compute the
coefficient of variation.

Manufacturer A:

For Computation of mean and standard deviation we need to make the following
table:
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Bursting | Mid- =
8 f; w2 fiu; f; u;?
pressure | Values 1
Xj
5-10 7.5 2 4 -4 8
10-15 12.5 9 1 -9 9
15-20 17.5 29 0 0 0
20-25 22.5 54 1 54 54
25-30 27.5 11 4 22 44
30-35 32.5 5 9 15 45
N=2Xf Y £ u; 2
1 Eul_g Z’u[?_ 1" Eflul
=110 =78 =160
N = Zfl =110 s Zfiuf 78, Zfiuiz =160
b))
Xi=a+h ( ful)
iXA 17.5 + 5><110—175 3.5=21
2
2 _1.2 1 , 1 YA 160 _ 17600—6084\ _
0y =h {(szlui) - (szlul) } =25 {1_10 (11 ) } =25 ( 110x110 ) -
23.79
= 04 = 4/23.79 =4.87
*. Coefficient of variation(in percentage) = X— X 100 = —— X100 = 23.19%
A
Manufacturer B: To calculate mean and coefficient of variation we need to make the
following table,
i Mid-values L
Bursting f; i o uiz £ u; £ uiz
pressure | Xj Ti— 1
5-10 7.5 9 4 -18 36
10-15 12.5 11 -11 11
15-20 17.5 18 0 0
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20-25 22.5 32 1 1 32 32

25-30 277.5 27 2 4 54 108

30-35 32.5 13 3 9 39 117

N=Xf;= E:Uf‘S E:lhzz Yofiju= zhﬁlhzz
=
110 19 96 304

Here, N = 3f; = 110, X fju; = 96, X fju;® = 304

.'.XB:a+h( fvu) =175+5 xlg—ﬁ):17.5+4.36:21.86

2
and 0% = h? {(%Zflu?) — (%Efzu,f} :25{:;’—(1):)1 — (19—1%) } =25

33440—9216Y _
< 110x110 > =50.04
= op = 1/50.04 =7.07
.. Coefficient of variation(in percentage) = —2 x 100 = 271‘—%76 x 100 =32.41%

Xp
We observe that the average bursting pressure is higher for manufacturer B as

manufacturer A has mean of 21 whereas manufacturer B has mean of 21.86. So, bags

manufactured by B have higher bursting pressure.

The coefficient of variation is less for manufacturer A, as manufacturer A has C.V of

23.19% whereas the manufacturer B has C.V. of 32.41% . So, bags manufactured by A

have more uniform pressure.
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