CBSE SAMPLE PAPER - 02
Class 11 - Mathematics

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
The domain of the function f(z) = vz — 14 /6 — [1]
a) (-0, 6) b) [2, 6]
o) [1, 6] d) none of these
If a, b, i, B are real and (a + bi)? = a + 3 then (b + ia)? = [1]
a) B —ia b) —a—if
c)a—1if d) B+ ica
The solution set of the inequation: 2“’3—_1 — 3?‘“ +1<0,zeWis: [1]
a) none of these byxeN
) null set d)xeWw

If two different numbers are taken from the set {0, 1, 2, 3, ...... ,10}, then the probability that their sum as well as  [1]

absolute difference are both multiple of 4, is
7 14
a) 3= b) =
6 12
o d) =
Let Fy be the set of parallelograms, F5 the set of rectangles, F4 the set of rhombuses, F,4 the set of squares and F5 [1]

the set of trapeziums in a plane. Then F| may be equal to
a) Fp N Fy b) F3N Fy

C)FzUPS d)FzUF3UF4UF1




10.

11.

12.

13.

14.

15.

16.

lim a® sin(aix), a,b > 1is equal to

0
a)b b) b log. a
c)alogeb d) a

The number of terms in the expansion of (a + b + ¢)!0 is
a) 55 b) 21
ol d) 66

The mean and standard deviation of 100 items are 50, 5 and that of 150 items are 40, 6 respectively.
What is the variance of all 250 items?

a) 53.3 b) 55.6
c) 59.3 d) 50.6
The sum of an infinite GP is % and its common ratio is ——% . The first term of the GP is
a) 16 b) 8
c) 20 d) 12
EZ<a< 3%, then ::2: is equal to
a) sec x + tan x b) None of these
C) sec x - tan x d) tan x - sec x

The intercept cut off by a line from y-axis is twice than that from x-axis, and the line passes through the point (1,

2). The equation of the line is

a)2x+y=4 b)2x+y+4=0
Q)2x—-y=4 d)2x—-y+4=0
om 3—/5tzx _
a—d 15—z
a) does not exist b) 0
-1 d) +
I f(z) = 17__; , where z = 1 + 2i, then |f (z)| is
a) [ b) &
) 2z d) none of these

The coordinates of the foot of the perpendicular drawn from the point (2, - 3, 4) on the y-axis is:
a)(2,0,4) b) (2,3,4)
C) ('2: '3s '4] d) (01 '33 0)

If the line 3x + 4y - 24 = 0 intersects the X-axis at the point A and the Y-axis at the point B, then the incentre of
the triangle OAB, where O is the origin, is

a) (4,4) b) (4, 3)
©) (3,4) d) (2,2)

If 18C,c + 2(18C;6) + 17Cyg + 1 = 1C5 then n is equal to:

(1]

(1]

(1]

(1]

[1]

(1]

(1]

[1]

[1]

(1]

(1]




17.

18.

19.

20.

21.

22,
23.

24.
25.

26.
27.

28.

a) 20 b) 18

)19 d) 24
lim |$—| is equal to
&—00
a) 0 b) 1
c) None of these d) -1

The solution set for [x| > 7
a) (—o0,—7)N (7,00) b) none of these
0) (7, 00) d) (—00,=7)U (7,00)

Assertion (A): The value of sin(-690°) cos(-300°) + cos(-750°) sin(-240°) = 1.

Reason (R): The values of sin and cos is negative in third and fourth quadrant respectively.

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.
c) A is true but R is false. d) A is false but R is true.
100
Assertion (A): (Z Sy 03) +40g, =g,
r=0

Reason (R): "C, + "C,.; = "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.
c) A is true but R is false. d) A is false but R is true.
Section B

 tanA+tan B sin(4+B)
Pravethat: A—tanB — wn(A-B)"

For any two sets, prove that: A U (A N B) = A.

An urn contains 5 white, 7 red, and 8 black balls. If four balls are drawn one by one with replacement, what is
the probability that all are white?
OR
If A and B are mutually exclusive event, P (A) = 0.35 and P (B) = 0.45, find P (B")
What are the points on X-axis whose perpendicular distance from the straight line % L_-1lisa?

b
Let A={3,5,7},B={2,6, 10} and R be a relation from A to B defined by R = {(x, y) : x and y are relatively

prime}. Then, write R and R

Section C
Evaluate : v/—5 + 121.
Solve the inequality = + % + % < 11 for real x.
OR

: : .o 4 6
Solve systems of linear inequation: T = e ey > 0

In the expansion of (x + a)", sums of odd and even terms are P and Q respectively, prove that
i. 2(P2 +Q?) = (x + )" + (x - a)2"
ii. P2- Q2= (x2-a?)"

OR

(1]

(1]

(1]

(1]

[2]

[2]
[2]

[2]
(2]

(3]
[3]

[3]




29.

30.

31.

32.

33.

34.

35.

36.

Find the number of integral terms in the expansion of (512 + 71/8)1024,

Find the coordinates of the foot of perpendicular drawn from the point A (-1,8,4) to the line joining the points B [3]
(0,-1,3) and C(2,-3,-1). Hence, find the image of the point A in the line BC.
OR
Show that the points (0, 7, 10), (-1, 6, 6) and (-4, 9, 6) are the vertices of a right angled isosceles triangle.
If the letters of the word ASSASSINATION are arranged at random. Find the probability that: No two A’s are [3]

coming together

Find the range of the function f(z) = %. [3]
Section D
Find the mean and standard deviation for the following data: [5]

Class interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100

Frequency 3 2 4 6 5 5 ) 2 8 5

A class has 175 students. The following description gives the number of students studying one or more of the [5]
subjects in this class: mathematics 100, physics 70, chemistry 46; mathematics and physics 30; mathematics and
chemistry 28; physics and chemistry 23; mathematics, physics and chemistry 18. Find

i. how many students are enrolled in mathematics alone, physics alone and chemistry alone,

ii. the number of students who have not offered any of these subjects.

OR

In a survey of 25 students, it was found that 12 have taken physics, 11 have taken chemistry and 15 have taken
mathematics; 4 have taken physics and chemistry; 9 have taken physics and mathematics; 5 have taken chemistry and

mathematics while 3 have taken all the three subjects. Find the number o f students who have taken

e

. physics only;
ii. chemistry only;
iii. mathematics only;
iv. physics and chemistry but not mathematics;
v. physics and mathematics but not chemistry;

vi. only one of the subjects;

vii. at least one of the three subjects;

viii. none of the three subjects.

Find the vertex, axis, focus, directrix and length of latusrectum of parabola y2 - 8y - x + 19 = 0. [5]
OR
Find the equation of the hyperbola whose foci are (4, 2) and (8,2) and eccentricity is 2.
Differentiate If y = 4 / :ﬁ%ﬁ:ﬁi show that % = (sec x tan x + sec x) [5]
Section E
Read the text carefully and answer the questions: [4]

One morning a big circus arrived in the Ramleela maidan at Delhi. The arrival of the circus was seen in the
morning at 08:00 AM by Gopal. He passed this information on 08:15 to 2 other residents of the city.

Each of these 2 people then informed the other 2 residents at 08:30, and again at 08:45, they reported the arrival
of the circus every 2 to other uninformed residents

This chain continued the same way till 12:00 PM. By 12:00 PM enough people were informed about the arrival

of the circus.




-
s

(i) By 12:00 PM total how many people were informed about the arrival of the circus?

a) 131017 b) 131000
) 65536 d) 141000

(ii) By 10:00 AM total how many people were informed about the arrival of the circus?
a) 500 b) 300

¢) 511 d) 256

(iii)  From 10:00 AM to 11:00 AM how many people were informed about the circus?

a) 7936 b) 7000
c) 8000 d) 7680
OR

What are the three terms between 16 and 256?
a) 32,64,128 b) 64,32,128

¢) 16,32,64 d) 16,32,256

37.  Read the text carefully and answer the questions:

A restaurant offers 5 choices of appetizer, 10 choices of the main meal, and 4 choices of dessert. A customer can

choose to eat just one course, or two different courses, or all the three courses. Assuming all choices are

available.

[4]




Using the above information answer the following questions:

(i) If the customer has a 2-course meal, the number of ways of doing this is:
a) 38 b) 110
c) 200 d) 329

(ii)  If the customer has a 3-course meal, the number of combinations is:

a) 300 b) 200

0) 110 d) 57

(ili) How many different possible meals do the restaurant offer i.e.The number of possible meals is:

a) 300 b) 329
c) 310 d) 200
OR

A person who eats an appetizer and the main meal has:

a) 20 choices b) 50 choices.

c) 40 choices d) 60 choices
38.  Read the text carefully and answer the questions:
Anand and Sri went for walking. Anand observes a bird on a top tree with an angle of elevation A. The distance
between Anand and the tree on the ground is 3 m and height of the tree on which bird is sitting is 4m. At the

same time Sri observes another bird on the top of house with angle of elevation B. The distance between Sri and

(4]




house on the ground is 5m and height of the house where bird is sitting is 12m.

° ;
-~
-2 e, i
) z

P
4m

bY
8 on

(i) Find the value of cos A + sin B.
(i)  Find the value of sin(A + B).

12m

=<




Solution
CBSE SAMPLE PAPER - 02
Class 11 - Mathematics

Section A

(o) [1, 6]

Explanation: For f(x) to be real, we must have,
r—120and6—x =0

= zzpandz —6 <6

.*. Domain = [1, 6]

(d) 8+ i

Explanation: (a + bi)’ = o + i = i(a + i8) =i(a + bi)°
ia— B =(a-b)’..[i=i]

Take conjugate

—ia — B=(Ha-b)?=-(ia +b)®

= (b+ia)’=ia+ 8

(c) null set

Explanation: % .- 3?x +1<0
= 15. 2?’3_1 — 15.3?z + 15 < 0 [Multiply the inequality throughout by the L.C.M]

= 5(2x-1)-3(3x) +15<0

= 10x-5-9x+15<0

= x+10<0

= X <-10, but given x € W

Hence the solution set will be null set.
© =

Explanation: Total number of ways of selecting 2 different numbers from {0, 1, 2, ..., 10} = 11(22 =55
Let two numbers selected be x and y
Then, x +y =4m ...(i)

and x - 4 = 4n ...(ii)

= 2x =4(m + n) and 2y = 4(m - n)
= x=2(m+n)andy=2(m-n)

.. x and y both are even numbers

G y
0 4,8

2 6,10
4 0,8

5 2,10
B 0, 4

1 2,6

. Required probability = =

(d) F UF3UF4UFy
Explanation: We know that
Every rectangle, square and rhombus is a parallelogram

But, no trapezium is a paralleogrm
ThllS, Fl = F2 LJ F3 U F4 |, Fl




10.

11.

12.

13.

(@b

Explanation: hm a® sm( 2 )

sin i

. @

= lim b ( =
00 g}
pe

(d) 66
Explanation: The number of terms in the expansion of (

—ﬂ:
= b0

(b) 55.6
Explanation: Given that, mean of 100 items, x;9p = 50

10+1)(10+2
a+b+c)m=( +)2( }:11;12

Mean of 150 items, z150 = 40 and standard deviation of 100 items, o199 =5
Standard deviation of 150 items, o5, = 6

Variance of all the 250 items
= (cifgs.g]2 = t‘(?.é!SG)2 =55.59 = 55.6

(a) 16

Explanation: Here, we have r = _?4 and therefore |r| =

80
Soc:?::’ -

o i
A
—

=2
;o 9 4
T8 1)
5a _ 80 80 o 9 _
=>?—g:>a—( xa)—lﬁ.
.. the first term = 16.

w'%

(d) tan x - sec x
1-—sinz
1+sinx

Explanation:

(1—sinz)(1—sinz)

(1+sinz) (1 sinz)

(1-sina)”

1—sin?

(1 Sll‘l.L
e
(1 _ )
;1::) [as, — <z < i — , 50 cos @ will be negative]

= -(sec x - tan x)

=-sec X + tan x

(a)2x+y=4

Explanation: Suppose the line make intercept ‘a’ on x-axis. Then, it makes intercept ‘2a’ on y-axis.
Thuse, the equation of the line is given by = + — =l

It passes through (1, 2), so, we get

% + ;—a =lora=2

Thus, the required equation of the line is given by % % =lor2x+y=4

(© —3

; L 0
Explanation: Equation is in the form of 7
1
\ o+r

Using L' Hospital rule we get

2v’5—_x
Substituting x = 4 we get _?1

®) 5

Explana[ion: Given f(z) = 17—2 wherez =1 + 2i
—2

= |zl=v12+22=/5

Izl




14.

15.

7—%
= f(z) = ]__:2
T—(1+42d)

- 1—(1+2i)?
7—(142i)

T 1-(1420)?
_6-2i
4-ai
— 8—i
2-2i
= B-i o, 242
22§ 2424
_ 6+6i-2i-2i
4—4i
_ G+dit2
4-+4
8+4i

2
_
2
(d) (0» '3r U)
Explanation:
for y-axis .x=0,y=?,z=0
y o2
P ‘ X
_,.-"" """ '@-Il( 2: '3: 4)
(0,-3,0)
@22

Explanation: Given equation of line is
3x+4y-24=0

For intersection with X-axis puty =0
= 3x-24=0

= x=8

For intersection with Y-axis, putx =0
= 4y-24=0=y=6

.. A(8,0)and B (0, 6)

= B(0,6)

o AB.0) >
LetAB=c=+/8 +62=10
OB=a=6
andOA=b=8

Also, let incentre is (h k). then

atbie
_ 6x848x0+10x0 _ 48 )
= 648410 g T
ayy +bya+cys

and k = ——=—=(here, y; =0, y, =6, y3=0)




16.

173

18.

19,

20.

_ 6x0+8x6+10x0 _ 48 _ o
- 648410 TR

.. Incentre is (2, 2)

(@) 20

Explanation: 18C s + 2(18C 6) + 7Cyg + 1="C4

1815 +18Cy5 + 916+ VCig + 1 ="C3 [ "Cruq + "G ="M
190, ¢ + 18,6 + 17C, + 17Cy7 = "Cy

3¢5+ 18Cy6 + 18Cy; =Cy

Bcye+ ¥Cyy="C3

¢, ="C3

20C3 - “C3

n=20

(b)1

Explanation: We know that,
z, ifx>0

|z| =

—z, ifz<0
sl _ % ifwzﬂ_{l, ifz>0
o =F, ifa<0 -1, ifz<0

Now, forall z > 0 (however, x may large be).

lel
T

s lim 2 =1
z—o0 T
(d) (o0, —7)U (7,00)
Explanation: x| > 7
= -7>x>7
= x<-7orx>7[.|x]|>a<s x<-aorx>al
=z € (—o00,—7) orz € (7,00)
= xe(—o00, —T) U(7,00)
(c) A is true but R is false.
Explanation: Assertion:
sin (-690°) cos(-300°) + cos(-750°) sin(-240°) - sin(360 x 2 - 30) cos(360 - 60) + cos(360 x 2 + 30) [-sin(180 + 60)]
+sin 30 X cos 60 + cos 30 [-sin (-60)]
sin 30 X cos 60 - cos 30 [+ sin 60]
1.1, ¥v3 _ 43
AN
1 + o = s =1
Reason: The value of cos is positive in fourth quadrant.

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

100
Explanation: Y 0-7Cj +4%0c,
r=0

= 500C, + 499¢, 4+ 401, 4 400C, 4 400,
= 500, 1 499, 1 401c, 4 401c,

=500, 4 499, 4 4402,

Similarly,

500c, + 500C,,

lc, = RHS

Section B




tan Attan B __ sin(A+B)

21.To prove: oo = Sa(A-D)
_ tanAttan B
LHS = tan A—tan B
sin A sin 2
. cosd  cosB
T sind _ sin B

cos A cos B
sin A cos B+eos A sin B

cos A cos B
sin A cos B—cos A sin B
cos A cos B

sin A cos B+cos Asin B

sin A cos B—cos Asin B
sin( A+ B)

=R.H.S
Hence proved.
22. AU (A N B) ['." union is distributive over intersection]
Therefore, we get,
=S(AUA)NAUB [ AUA=A]
=AN(AUB)
=A
23. Let p denote the probability of drawing a white ball from an urn containing 5 white, 7 red and 8 black balls. Then,we have,

_fa s _ _ 13
P=gg =m—1 %9=1-p=l-3=7

Let X be a random variable denoting the number of white balls in 4 draws with replacement. Then, X is a binomial
variate with parameters n =4 p = i such that

i 4—r
P(X = r) = Probability that r balls are white = *C, (%) (%) r=01,23,4

Now,
Probability that all are white = P(X = 4)

(1)) (1) owson

We know that,
PB)+P(B)=1
= 045+P(B)=1
= P(B’) =1-0.45
= P(B’) =0.55
24. Suppose (t, 0) be a point on the x-axis.

OR

It is given that the perpendicular distance of the line % + % =1 from a point is a.

L4o0-1
1 1 =4
Ry
L 1\_ 2 4 2
=a (a2+b2)—a2+1 =
2 2
R _2
=>1+§—a2—|-1 =
a? _ 2 2t
TE- @ e

= b%%-2ab%-a%*=0

2ab?+24/ ab 4 b2 at

=t=

2n?
=t=2(b+ /a2 +0?)

Therefore, the required points on the x-axis are

2 OO O ERRE a 2 2

(b(b N ),0) and (b{b+ Ja +b ),0)

25.Given A ={3,5,7}, B=1{2, 6,10} and R = {(x, y) : x and y are relatively prime }
According to the condition, x and y are prime numbers.

= R={(3,2),(5,2),(7,2)}




R'={(23),25)27)
Section C

26. Let /=5 + 12i = (z + iy) ....(i)

On squaring both sides of (i), we get

-5+ 12i = (X +iy)? = - 5+ 122 = (x*- y2) + i(2xy). .....(ii)

On comparing real parts and imaginary parts on both sides of (ii),

we get

xz-y2=-53nd2xy= 12

=>x%-y?’=-5andxy = 6

= (@2 +3?) = \/(3'32 —y?)? +4a%y? = /(-5 + 4 x 36= /169 =13

= x2- y2 = -5........(iii) and x% + y2 =13....... (iv)

add equation (iii) and (iv) and subtract equation (iii) and (iv) we get,
= 2x%>=8and 2y’ = 18

=g?=4andy’=9

=r==x2andy=y==+3

Since xy > 0, so x and y are of the same sign.
S.(x=2andy=3)or(x=-2andy =-3).

Hence, v/—5 + 121 = (2 + 31) or (-2 - 3i).

27.Herex+§+§<11

- E-x+3ém+2z <11

=<1l
Multiplying both sides by 6, we have
11x <66
Dividing both sides by 11, we have
X<6
Thus the solution set is (—o0, 6)

OR
Given that,
<3< a0
==>4 < 3(x+1) < 6 [multiply by (x+1)]
==>4<3x+3<6
now,3x+3>4and3x+3<6
==>3x>1land3x<3
==>x > % andx <1
==> % <x<1

28. Here (x + a)" ="Cyz"+"C12" La+"Crx" 2a’+... +"Cpra™
=p+Q...()
where P="Cyz"+"Caz" 3a3+....
Q="C1z" la+"Ciz" 3a+....

Also (z — a)"="Cpz"—"Ca" la+"Caz"2a’+... +(—1)"Cpa™. .. (i)

=P-
(i) Sanring and adding (i) and (ii) we have
(x+ @)™+ (x-a)"=(P+ Q7+ (P- Q)
=p2+ Q2 +2PQ +P? +Q%-2PQ
=2P? + 2% = 2(P? +Q%)
(ii) Multiplying(i) and (ii) we have
(x+a)"(x-a)"=(P+Q)P-Q)
2 eadf= P22
OR




29.

51!2 4 71!8) 1024

The general term T, in the expansion of ( is given by

T]'+]. _ 1024(:]_ (5 14"2)1024—[‘ (7]_."3)[‘

= Tpyp = 1()24\(:r 5912-1/2 71/8

=T 4y = {1024(: 5512—[‘} % 5r52 X 71‘:"8

= T = {1024(: 5512 I‘} % (54 e 7)]’."3
Clearly, T4+ will be an integer, if

1/8 is an integer such that 0 <r < 1024

= 1 is a multiple of 8 satisfying 0 <r < 1024
=1=8, 16, 24,..., 1024

= r can assume 128 values.

Hence, there are 128 integral terms in the expansion of (572 + 71/8)1024,

The equation of a line joining the points B(0, —1,3) and C(2, -3, —1) is

= (03 —3+3k)+,\[(2 0)a+{ 3+1)j+ (—1— 3)k]

= r=(- j+3k)+/\(2%—2_7—4k)

= 7=(2N)i+ (22— 1)j+ (-4A+3)k

Any point on line BC is to the form

(2A, —2X — 1,—4) + 3)

Suppose foot of the perpendicular drawn from point A to the line BC be T(2A, —2A — 1, —4\ + 3)
A(-18 4

T
L]
!
Px.y 2
Direction Ratios of line AT is (2A +1,—2A—1—8,—4A—1)
Direction Ratios of BC is (2-0, -3+1, -1-3) = (2, -2, -4)
Since, AT is perpendicular to BC,
2x (2A+ 1)+ (-2x (22 —9)+ (—4)(—42 —1)=0 [ a1a2 + bibs + c1c2 = 0]
= 4A+24+42+18+16A+4=0
A=-1
.. Coordinates of foot of perpendicular is
T2 x (-1),-2x (-1)—1,—-4 x (—-1)+3)
= T(-2,1,7)
Suppose P(X, y, z) be the image of a point A with respect to the line BC. So, point T is the mid-point of AP.
.. Coordinates of T = Coordinates of mid-point of AP

= (210=(F5.F)

Equating the correspondjng coordinates,
= 2= =L and7=22
=g —S,y— —6andz= 10
Coordinates of the foot of perpendicular is T'(—2, 1, 7) and image of the point A is P(—3,—6,10).
OR
Let A (0, 7, 10), B (-1, 6,6) and C (-4, 9, 6) be the given points. We have,
C(-4,9, 6)

A{0,7,10) B(-1,6,6)

Now, AB=/(— 24 (6—17)%+ (6 — 10)2 [ distance = \/(wg —@) 2+ (2 — 1)’ + (22 — 21)7]
= JITIF16=/I8=3,2




30.

31.

32,

BC=/(-4+1)2+(9—6)2 + (6 — 6)2
=v/9+9+0=+v18=3v2
and AC = 1/(—4 — 0)2 + (9 — 7)2 + (6 — 10)2
=16 +4+16

AC =+/36=6 ...... (1)
Now, AB? + BC? = (3v/2)% + (3v/2)?=18+18=36
. AB? + BC? = AC? [from Eq. (i)]
Also, AB = BC = 34/2
Hence, ABC is a right isosceles triangle.

Since we have to get the probability that no two A’s are coming together,
So, first we arrange the alphabets except A’s

) S 8 S I N T |

10!
412121

As we know that there are 11 vacant places between these alphabets.
Total A’s in the word ASSASSINATION are 3

.. Number of ways of arranging all alphabets except A's =

.. 3 A’s can be placed in 11 place in 11C3 ways
11! 11!

T o3(11-3)! 38!
.. Total number of words when no two A's together
_ 1 10!
Toast o2
l_llx 10!
38! g1
13!
3zt

.". Required Probability =

_oal 10! 31412121
o3t 412121 13!
11! 10x9x8!

T OBIx13x12x11!
_ 10x9

13x12
.18

26 .
Given, f(z) = ;::J

Clearly, for f to be defined, the denominator  + 4 # 0 i.e., 2 # —4.

.". the domain of f is the set of all real numbers excluding -4.
Domain

i}
Now, consider the two cases

Whenz +4>0ie,xz>—4
Then, |z + 4| =z + 4,
Whenz +4<0ie,z < —4
Then, |z + 4| = —(x + 4)

z+4 (z+4)
1, ifr > —4

@) ={
.. Therangeof fis {—1,1}.

— 00 < . oo

~1, ifzr<—4

Section D
We make the table from the given data:

Class marks Mid value (x;) dj=x;-a=x;-45 fi fid;

f,d?

1

0-10 5 -40 3 -120

1600

4800

10-20 15 -30 2 -60

900

1800

20-30 25 -20 4 -80

400

1600

30-40 35 -10 6 -60

100

600




33.

40-50 45 0 5 0 0 0
50-60 55 10 5 50 100 500
60-70 65 20 5 100 400 2000
70-80 75 30 2 60 900 1800
80-90 85 40 8 320 1600 12800
90-100 95 50 5 250 2500 12500

S fi=45 S fid; = 460 Sofd? = 38400

Let a=45.

; - 3 fidi
M = it

o ean460a -+ S 7

=45+ v

=45+ 10.22 = 55.22

T fid] (Ef,:df )2

.. Standard deviation = \/ N7 5

= /52 — (10.22)2

= /853.33 — 104.45

= /74888

=27.36

Here,it is given that

Number of students in class = 175

Number of students enrolled in Mathematics = 100 and we have,
Number of students enrolled in Physics = 70

Number of students enrolled in Chemistry = 46

Number of students enrolled in Mathematics and Physics = 30
Number of students enrolled in Physics and Chemistry = 23
Number of students enrolled in Mathematics and Physics = 28
Number of students enrolled in all three subjects = 18

We have to find:

i. Number of students enrolled in Mathematics alone, Physics alone and Chemistry alone
Venn diagram:

U=1rs

Number of students enrolled in Mathematics = 100 = n(M)

Number of students enrolled in Physics = 70 = n(P)

Number of students enrolled in Chemistry = 46 = n(C)

Number of students enrolled in Mathematics and Physics = 30 =n(M M P)
Number of students enrolled in Mathematics and Chemistry = 28 = n(M M C)
Number of students enrolled in Physics and Chemistry = 23 = n(P M C)
Number of students enrolled in all the three subjects = 18=n(M M PNC)=g
Therefore, we have,

nMNP)=e+g

30=e+18

e=30-18=12

nMNC)=f+g

28=f+18

f=28-18=10

nfPNC)=d+g




23=d+ 18
d=23-18=5
a = Number of students enrolled only in Mathematics
b = Number of students enrolled only in Physics
¢ = Number of students enrolled only in Chemistry
Therefore, we have,
M=a+e+f+g
100=a+12+ 10+ 18
a=100-40
a=60
Thus, Number of students enrolled only in Mathematics = 60
P=b+e+d+g
70=b+12+5+18
b=70-35
b =35
Thus, Number of students enrolled only in Physics = 35
C=c+f+d+g
46=c+10+5+18
c=46-33
c=13
Thus, Number of students enrolled only in Chemistry = 13
ii. Number of students who have not offered any of these subjects
Number of students who have not offered any of these subjects
=175 - {n(M) + n(P) + n(C) -n(M N P)-n(M N C)-n(P N C) + n(M n P N C)}
=175-(100 + 70 + 46 - 30 - 28 - 23 + 18)
=175-153=22
Thus, Number of required students who have not offered any of these subjects = 22
OR
Let P, C and M be the sets of students who have taken physics, chemistry and mathematics respectively. Leta, b, ¢, d, e ,fand g
denote the number of students in the respective regions, as shown in the adjoining Venn diagram.
As per data given, we have
a+b+c+d=12,
b+c+e+f=11,
c+d+f+g+15,

b+c=A,
c+d=9,
c+f=5,
c=3.

From these equations, we get

c=3,f=2,d=6b=1.
Now,c+d+f+g=15=3+6+2+g=15=g=4;
b+tct+e+f=11=1+3+e+2=]1=e=5;

k /';:!-_C_‘ ;:L\\\ |
\\\/d\\ /¢ \ /f
f-.,____._.«/ \1___..-);’/

u\\ g !.'
S P

atb+c+d=12=0+1+3+6=12=0=2;




c.a=2,b=1,c=3,d=6,e=5,f=2andg=4.
So, we have:
i. Number of students who offered physics only = 0 = 2.
ii. Number of students who offered chemistry only = e = 5.
iii. Number of students who offered mathematics only g = 4.
iv. Number of students who offered physics and chemistry but not mathematics =b = 1.
v. Number of students who offered physics and mathematics but not chemistry = d = 6.
vi. Number of students who offered only one of the given subjects = (0 +e +g)=(2+5+4) = 11.
vii. Number of students who offered at least one of the given subjects=(a+b+c+d+e+f+g)=2+1+3+6+5+2+4)=
23.
viil. Number of students who offered none of the three given subjects = (25 - 23) = 2
34. Given equation is

y2-8y-x+19=0

= y2-8y+16=x-19+16

= (y-4)°2=x-3..03)

Lety-4=Yandx-3=X

Then, Eq. (i) becomes,

©=¥..00

Now, from Eq. (ii), coordinates of vertex are,

X=0andY =0

= x-3=0andy-4=0

=x=3andy=4

On comparing Eq. (ii) with Y2 = 4aX, we get

4da=1=a= }

Coordinates of focus of parabola (ii) are,

X=aY=0

=x-3=L y-4=0

it 13

= x=7+3,y=4d=>x=,y=4

Equation of directrix of parabola (ii) is,

X=-a

= x-3=-4

4
< X 211
=SX==T+IDXEST

Length of latusrectum = |4a| = {4- il =1

11

. and the length of latusrectum = 1.

Hence, for given parabola vertex = (3, 4), axis, y = 4, focus = (? , 4) , directrix, x =

OR
The centre of the hyperbola is the mid-point of the line joining the two foci.
448 242

So, the coordinates of the centre are (T’ T) ie., (6, 2).

Let 2a and 2b be the length of transverse and conjugate axes and let e be the eccentricity.
Then, the equation of the hyperbola is

a2
Now, the distance between two foci = 2ae
= /(8 — 4)% + (2 — 2)2 = 2ae [ foci = (4, 2) and (8, 2)]
= 4/(4)? = 2ae
= 2ae=4
=2xXax2=4[e=2]
>a=d=1

=1..0)

=a’=1
Now,

b2=aZ(e?-1)




=b2=12%-1)[. e=2]

= b2=4-1

= b%=3

Putting a’=1andb®=3in equation (i), we get

(@-6)°  (y-2)

— e — =]
1 3
3(2-6)"~(y-2)° _
_

= 3(x-6)2-(y-2%=3

= 3[x%2+36—12x] - [y? +4 - 4y] =3

= 3x%2+ 108 —36x —y2 — 4+ 4y =3

= 3x2 - y?-36x +4y + 101=0

This is the equation of the required hyperbola.

1

d
35. We have to show that cT: = (sec X tan X + sec x)

where, it is given that

_ secr—tanx
y secr+tane

1 sinx
_ cosx ] gine __ 1—sinz
¥= cos T cosT 1+sine
. 2 1-si
u=1-sinx,v=1+sinx,x = Sl
1+sinz
el
ifz =5 ; .
11 v
d._z _ VXE--UXE
dx ve
(1+sine)x (— cosz)—(1—sinz) x (cos x)
- (1+sinz)?
_ —cosr—sinzcosr—coszsing cosx
(1+5inz)2
_ —2cosz
+sin &
(1+sinz)?

According to the chain rule of differentiation
dy  dy dz
P "l

1
COS T 1—sinz )\ 2 1

1
e
(14sinz) 2

r 3
. =0 . =% 1-+si 7
= |cosz x (1 + sinz) 2] X (1 —sinz) 2 X (ﬁ)2
) 3
Multiplying and dividing by (1 + sinz)?
- 3

1 0
x ( 1+sinz)

2

x (1+sinz) 2

b e

2 .1
= [cosz % (1 + sin:.,")?_?] x (1 —sinz)

[ X}

= |cosz x (1+ Sing:)%_%] x (1 —sinz)
= [cos:c x (1+ sinm)]] il — sin® 9-’) E
= [cosz x (1 +sinz)'] x (

= [cosz x (1 +sinz)'| x (cosz)?
= [(1 +sinz)'| x (cosz) 31

_ lisinx
cos?
1 1+4sinz
cos? z cos?
o ! sin
=8ecE (cas:r- + cusx)

= sec X (sec x + tan x)
Hence proved
Section E
36. Read the text carefully and answer the questions:
One morning a big circus arrived in the Ramleela maidan at Delhi. The arrival of the circus was seen in the morning at 08:00 AM
by Gopal. He passed this information on 08:15 to 2 other residents of the city.




Each of these 2 people then informed the other 2 residents at 08:30, and again at 08:45, they reported the arrival of the circus
every 2 to other uninformed residents
This chain continued the same way till 12:00 PM. By 12:00 PM enough people were informed about the arrival of the circus.

(i) (a) 131017
Explanation: 131017

(i) ()51
Explanation: 511

(iii) (a) 7936
Explanation: 7936

OR
(a) 32,64,128
Explanation: 32,64,128
37. Read the text carefully and answer the questions:

A restaurant offers 5 choices of appetizer, 10 choices of the main meal, and 4 choices of dessert. A customer can choose to eat just
one course, or two different courses, or all the three courses. Assuming all choices are available.

Using the above information answer the following questions:

(i) (b)110
Explanation: 110




(i)  (b) 200
Explanation: 200
(iii) (b) 329
Explanation: 329
OR
(b) 50 choices.
Explanation: 50 choices.
38. Read the text carefully and answer the questions:
Anand and Sri went for walking. Anand observes a bird on a top tree with an angle of elevation A. The distance between Anand
and the tree on the ground is 3 m and height of the tree on which bird is sitting is 4m. At the same time Sri observes another bird

on the top of house with angle of elevation B. The distance between Sri and house on the ground is 5m and height of the house
where bird is sitting is 12m.

4m

=]

N\ /" 12m
. N /
N\ l/
A /
A if
| . - - I.lr a
3m " ) 5m Y

(i) from fig PR = /16 +9=+/25 =5m
and XZ = /144 4 25 = +/169 = 13 m

=}>51nA——andcosB——

.cos A =4/1—sin? A ['.* A lies in 1st quadrant]
2
) — _ 16
1- (E) - 25
.
= CSA=4/==¢F

m
and cos B = 13'0<B<?

c.sin B =4/1 — cos? B ['.* B lies in Ist quadrant]

=1- (&) AR

144
=sinB= =

169 13
: 3 ]g 30460 99
s.cos A+sinB = + = s

(ii) from fig PR = \/16 + 9 \/_ 5m
andXZ—\/ 144 425 = \/169 =13m

= sinA = - and cos B = =

13
and cos A = ? and sin B = ig
sin (A + B) =sin A cos B + cos A sin B
—dy bl 2 l2 20 36 56

5 13 5 13 65 65 65
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