CBSE SAMPLE PAPER - 07
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
1.  The value of (1 + cos %) (1 + cos 3—;) (1 + cos %ﬂ) (1 + cosT—;r) is: (1]
a) 1 b) ==
0= d) 3
2. The age distribution of 400 persons in a colony having median age 32 is given below: [1]
Age (in years): 20-25 25-30 30-35 35-40 40-45 45-50
Frequency: 110 X 75 55 y 30
Then, x - y is
a) 20 b) -10
¢) 10 d) -20
3. If A and B are two events such that P(A U B) = P(A N B), then the true relation is: [1]
a) P(A) + P(B) = 0 b) P(A) + P(B) = P(A) P(B|A)
¢) P(A) + P(B) = 2P(A) P(B|A) d) None of these
4, 11_1;% St:;:% is equal to (1]
1
a)l b) 0
02 d) 3
5. A line L passes through the points (1, 1) and (2, 0) and another line M which is perpendicular to L passes [1]

through the point (1/2, 0). The area of the triangle formed by these lines with y axis is :




10.

11.

12.

13,

14.

15.

a) 25/8

¢) none of these

b) 25/16

d) 25/4

If a set A has n elements then the total number of subsets of A is

a) 2n

c) on

b) n
d) 2

If z is any complex number such that |z + 4| < 3, then the greatest value of |z + 1| is

a)6

c)4

b) 3
d)5

Let R be the relation on N defined as by x + 2 y = 8. The domain of R is

a) {2, 4, 6, 8}
o) {L,2,3,4}
Solve the system of inequalities -2 < 6x -1 <2
a) —% <L E< %
) none of these

cos 75°=7?

(v2-1)
a) N
c) (\/ﬁtl}

22

If "C15 = "Cg, then n is equal to

a) 12

c) 30

b) {2, 4,8}
d) {2,4, 6}

b) 6

d) 20

Sum of n terms of the series v/2 + v/8 + V18 + /32+ ...... s

a)2n(n+1)

o1

n(n+1)
b) i

d) n(nz—i—l)

In Pascal’s triangle, each row begins with 1 and ends in

a) -1
c)?2

If | x— 1| > 5, then
a)x € [6,00)

o)z e (—o0,—4)U'6,00)

A class has 175 students. The following data shows the number of students opting one or more subjects:

Mathematics 100, Physics 70, Chemistry 40
Mathematics and Physics 30

Mathematics and Chemistry 28

Physics and Chemistry 23

b) 0
d) 1

b) z € (6,00)

d) z € (—oo,—4) U 6,00]

(1]

(1]

[1]

(1]

(1]

(1]

[1]

(1]

[1]

(1]




16.

17.

18.

19.

20.

2L

22.

23.

24,
25.

Mathematics, Physics and Chemistry 18

How many students have opted for Mathematics alone?
a) 48 b) 60
c) 24 d) 100

Mark the Correct alternative in the following: If 2 tana = 3 tanf3, then tan (@ - 8) =

sin 23

) 5—cos 208 b) None of these
cos28 sin 28
C) 5—cos2f3 ) 54cos 283

Let z; and z, be two complex numbers satisfying |z;| = 9 and |z, - 3 - 4i| = 4. Then, the minimum value of |z -

Z| is
a)l b) 0
o) v2 d) 2

The number of all selections which a student can make for answering one or more questions out of 8 given

questions in a paper, when each question has an alternative, is:

a) 255 b) 6561
) 6560 d) 256
10
Assertion (A): Number of terms in the expansion of (2:1: = %) is 11.

Reason (R): Number of terms in the expansion of, (x + a)"is n + 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.

Assertion (A): The relation R on the set A = {1, 2, 3, 4, 5, 6} is given by R = {(1, 1), (1, 2), (1, 3), (2, 1), (2, 2),

(2,3),(3,1),(3,2),(3,3),(3,4),(4,3),(4,4),(5,5), (6, 6)}
Reason (R): The relation R is defined on A = {1, 2, 3, 4, 5, 6} as {(a, b) : |a2- b2 <9}

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

If f(x) = loga(1 - x) and f(x) = [x] then find: (f + g)(x)

(E%H) (-3) |

Evaluate: lim
27 =27
Find the equation of the parabola that satisfies the given conditions: Vertex (0, 0) Focus (-2, 0)
OR
Find the equations of the hyperbola satisfying the given conditions: vertices (0, 4+ 5), foci (0, & 8).

Prove that A N (A U B)' = ¢.

Find the equation of a line with slope 2 and the length of the perpendicular from the origin equal to /5.

Section C

(1]

[1]

(1]

(1]

(1]

[2]
[2]

[2]

[2]
[2]

(3]




26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

142, —-1<z<0
If f(x) = { =2 -1, O<z<?2
2z, 2<zx
Then, find £(3), f(-2), £(0), f (%) , f(2 - h) and f(-1 + h), where h is very small.
If the origin is the centriod of the triangle PQR with vertices P(2a, 2, 6), Q(-4, 3b, -10) and R(8, 14, 2¢), then
find the values of a, b and c.

OR

[3]

The coordinates of a point are (3, -2, 5). Write down the coordinates of seven points such that the absolute values of

their coordinates are the same as those of the coordinates of the given point.
Find (a + b)* - (a - b)*. Hence, evaluate (v/3 + v/2)* — (v/3 — v2)*

OR
Which of the following is larger? 99°° + 100°? or 101°0

Evaluate: v/ —7 -+ 244.

OR
1 2 3-4i
Evaluate [1_ e m] [E] to the standard form.
Solve the linear inequality: % >5
1¥2P..4: P, =11:52 findr.
Section D

A bag contains 6 red, 4 white and 8 blue balls. If three balls are drawn at random, find the probability that:
i. one is red and two are white
ii. two are blue and one is red

iii. one is red.

Differentiate s‘;—" from first principle.
OR
Differentiate <= from first principle.
Prove that: cos>x sin 3x + sin®x cos 3x = %sin 4x.
OR
Prove that: cos 10° cos 30° cos 50° cos 70° = %.
Calculate the mean deviation about the median for the following data:
Height (in cm) 95-105 105-115 115-125 125-135 135-145 145-155
Number of boys 9 13 25 30 13 10
Section E

Read the text carefully and answer the questions:
The girder of a railway bridge is a parabola with its vertex at the highest point, 10 m above the ends. Its span is
100 m.

(3]

(3]

[3]
[3]

[5]

[5]

[5]

[5]

(4]
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(i) Find the coordinates of the focus of the parabola.

(i)  Find the equation of girder of bridge and find the length of latus rectum of girder of bridge.

(iii)  Find the height of the bridge at 20m from the mid-point.

OR
Find the radius of circle with centre at focus of the parabola and passes through the vertex of parabola.
37.  Read the text carefully and answer the questions: [4]

Ratan wants to open an RD for the marriage of his daughter, He visited the branch of SBI at sector 3, Gurgaon.
There he made an agreement with the bank.

| month Il month 11l month IV month V month

B - R d 1007 B o And so on......
@@ @*@ @uptoﬁmonlh

According to this agreement, he would deposit X 100 x n> every month ( here n =1 to 15). Other terms and

conditions are as follows:

I. He has to pay a minimum of six instalments.
I1. If he continues the deposit up to 15 months then the bank will pay 20% extra as a bonus.
III. If he breaks the deposit after 6 months then the bank will pay 10% extra as a bonus
IV. If he breaks the deposit after 10 months then the bank will pay 15% extra as a bonus.
V. No other interest will be paid by the bank.

(i) How much amount would be accumulated after 15 months?
a) X 10,00,000 b) X 11,02,500
c) X 15,00,000 d) X 14,40,000
(ii)  How much total amount would Ratan get after 15 months?
a) X 14,40,000 b) X 13,23,000
c) X 17,28,000 d) X 15,00,000

(iii) How much total amount would Ratan get if he breaks the deposit after 10 months?

a) % 3,50,000 b) X 3,23,000
¢) X 3,47,875 d) X 3,45,875
OR

How much total amount would Ratan get if he breaks the deposit after 6 months?

a) X 60,000 b) X 50,715

¢) X 50,000 d) % 65,875

38. Read the text carefully and answer the questions: [4]




In an University, out of 100 students 15 students offered Mathematics only, 12 students offered Statistics only, 8
students offered only Physics, 40 students offered Physics and Mathematics, 20 students offered Physics and
Statistics, 10 students offered Mathematics and Statistics, 65 students offered Physics.

BV R

(i) Find the number of students who offered all the three subjects.

(i)  Find the number of students who offered mathematics and statistics but not physics.




Solution
CBSE SAMPLE PAPER - 07

Class 11 - Mathematics

Section A
(b)
Explanation: 1’;6
(b) -10
Explanation: The cumulative frequency distribution is
Age Number of persons Cumulative frequency
20-25 110 110
25-30 X 110 + x
30-35 75 185+ x
35-40 55 240+ x
40-45 y 240+ x+y
45-50 30 270 +x +y
N=270+x+y

Clearly, 270 + x + y = 400

= x+y=130

Since, 32 is the median

.". 30-35 is the median class such that

1=30,h=5,f=75 N=400and C=110 + x
N_

. Median =1+ 2} x h
200—{110+2)

=32=30+———"X%35
=2=2E = x=60

S X+y=130=y=70
S.X-y=-10

(c) P(A) + P(B) = 2P(A) P(B|A)

Explanation: P(A UB) =P(A) + P(B) - P(AN B)

= P(ANB) =P(A)+P(B)- P(AN B) ...[.- P(AN B) = P(AU B)]
< 2P(AnN B) P(A) + P(B)

P(ANB) _
 2P(A) - = =P(A) + P(B)
& 2P(A)P(BJA) = P(A) + P(B)
()2
Explanation: Given, lim 2522 — Jjy litarz—2
gy tame—1 % tanz—1

4 4
— lim tan?z—1 i (tanz+1)(tanz—1)
" oy tanz—1 - . {tanz—1)

4 1

= lim (tanz + 1) =tan +1=1+1=2

&I =
4

(b) 25/16

Explanation: The equation of the line joining the two points (xq, y;) and (X, y7) is
Yy _ zox

Y2— T3—&
The given points are (1, 1) and (2, 0)

On substituting the values we get
y—1 _ z—1

0=-1 2-1




10.

11.

12.

13.

On simplifying we get,

X+y-2=0

The line which is perpendicular to this lineis x -y +k =0

Since it passes through (1/2, 0)

(1/2)-0=k

This implies k =-1/2

Hence the equation of this lineisx -y -1/2=0

On solving these twolines we get the point of intersection as (5/4, 3/4)

The point which line x + y - 2 = 0 cuts the Y axis is (0, 2) and the point which the line x - y - 1/2 = 0 cuts the Y axis is (0, -1/2)
Hend e the area of the triangle = [1/2] x [5/4] x [5/4] = 25/16 squnits

(92"

Explanation: The total no of subsets = 2"

(@)6

Explanation: [z + 1| = |z +4-3| < |z + 4|+ |-3| ...['." |21 + 20| < |24] + |22])
=|z+4|+3<3+3=6.[|z+4] <3]

= The greatest value of [z + 1| =6

(d) {2, 4,6}

Explanation: As xRy if x + 2 y = 8, therefore, domain of the relation R is givenby x =8 -2y E N. Wheny =1, = x =6,
wheny =2, => x =4, when y =3, = x = 2. Therefore, domain is { 2, 4, 6 }.
@-5<e<;

Explanation: -2 < 6x-1<2

=-2+1<6x-1+1<2+1

=-1<6x<3

~1 _ 6z 3
$q5?<3

- 1
=4 3 g 3

(v3-1)
(d) v

; _ . (V3

Explanation: cos75° = cos(90° - 15°) =sin 15° = 2—\/5

(d) 20
Explanation: Here, it is given
n(::12 = nCB [ ncr = I.lcn-r]
"C12="Cp.g
S.n-8=12
=n=12+8=20

n({n+1)
®) 5

Explanation: Let Ty, be the nth term of the given series.

Thus, we have
Ty = V2 x n2 =ny/2
Now, let

S, be the sum of n terms of the given series.

Thus, we calculate the sum as:
Sp=v/2 Z::l{k)

5= v [ 252

n{n+1)
2855 = T

(d)1
Explanation:




14.

15.

16.

17.

The pascal's triangle is given by
1 1

() z € (—o00,—4) U6, 00)

Explanation: [x — 1| >5
=z—1<-5 or z—-1>5
=z—-1+1<—-5+1 or z2—14+1>5+1
=z<—4 or z>6

= & € (—o0, —4) U 6, 00)

(b) 60

Explanation: n(M alone)

=n(M)-n(MNC)-n(MNP)+n(MNPNC)

=100-28-30+18=60

Qe

Explanation: Given 2 tana = 3 tanf3

From here we get, tanc = %tanﬁ - (i)

tana—tan
1+tanatan g

(%t.an ,8) —tan g

i+ (%tan ﬁ) tan 3

Jtan A2 tan 8
2
243 tan 8
2

tan g .
=——— .. [b tanf =
Trotedd B [by using tan

sin &
cos
= 2
sin 3
i ( cos 3 )

e sin A cos 3
2 cos? 43 sin’® g
s sin 3 cos 8
2 cos? ﬂ+3(1—m52 ﬁ)
_ sin 4 cos 8
2 cos? S+3—3cos? 4
- sin A cos 3
3—cos? g8
Multiplying and dividing the equation with 2
_ 2sinfcos 3 t h . L
Bl d) ™ [using sin26 = 2 sinf cosf]
- sin23
6—2 cos? 3
In the denominator adding and subtracting 1
_ sin 23
6—2 cos® A+1-1
_ sin23
T (6-1)— (2cos? B-1)
_ sin23
tan(a - B) = ey

since tan(a - 8) =

tan(a - 8) = [ using eq (i)]

tan(e - B) =

sin# ]

cos i

... [using cos28 = 2c0s26 - 1]

(b) 0

[ |z|>aez<—a or z>d

Explanation: Clearly |z;| = 9, represents a circle having centre Cy(0, 0) and radius r{=9. and |z - S - 4 i| = 4 represents a circle

having centre C5(3, 4) and radius rp = 4.

The minimum value of |z;- 25| is equals to minimum distance between circles |z| = 9 and |z,- 3 - 4i| = 4.

0102 =4/(3—02+(4-02=,/9+16=+25=5 and|r;-15=[9-4|=5= C1C; =ty - 19|

.". Circles touches each other internally.
Hence, |21 - Zo|min = 0




18. (c) 6560
Explanation: Since a student can solve every question in three ways- either he can attempt the first alternative or the second
alternative or he does not attempt that question

Hence the total ways in which a student can attempt one or more of 8 questions = 3%
Therefore to find the number of all selections which a student can make for answering one or more questions out of 8 given

questions = 3%-1=6560 [we will have to exclude only the case of not answering all the 8 questions]

19. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Assertion:
no.of terms =10 + 1
=11, True
Reason:
no. of term = n + 1, True
A Reason is correct explanation of Assertion.

20. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Both Assertion and reason are true because R defined on the set A = {1, 2, 3,4, 5} by R = {(a, b) : [a? - b% | < 9}

For example: [12- 22| =3 <950 (1,2) € R and this condition is true for the remaining element of R.

Section B
21. Here we have, f(x) = loge(1 - x) and f(x) = [x]

Clearly, loge(1 - x) is defined only when 1 -x >0, i.e,, x <1.
.".dom (f) = (-o0, 1).

Also, dom (g) = R.

.. dom (f) N dom (g) = (-c0, 1) N R = (-00, 1).

(f+g): (-00, 1) —+ R is given by

(f+ g)(x) = f(x) + g(x) = loge(1 - x) + [x]

1 1
(zs .Fg) (3 _3)
22. We have to find lim ————=

T—+27 z-27

We have,

1 L
s
lim ———

z—27 z—27

= lim

r—27 1 3
r3 33
x— 27
1
S.xzd = 3

L
Lety=x3
lim [ (y+3}(y—3)]
y—+3 y3—33
_(3+3)

3x33-1
(i

3x9

9
23. The vertex of the parabola is at (0, 0) and focus is at (-2, 0)'

=> y =0 = The axis of parabola is along x-axis

So the parabola is of the form y2 = 4ax.
The required equation of parabola is
y2=4x-2x:> y2=-8x.
OR
Given that vertices of the hyperbola are (0, £ 5), and the foci are (0, £ 8).
Thus, a=5 and ae = 8.
Now, using the relation




24.

25.

26.

2

b? =a? (e? - 1), we get

= b%=64-25

= b2=39

Therefore, the equation of the hyperbola is — % + 2—; =1
LHS=AN(AUBY

Using De-Morgan’s law (A U B)’ = (A’ M B’)

= LHS=AN(A nB’)
=LHS=(ANA)NANB)

We know that A M A’ = ¢

= LHS=¢N(ANB)

We know that intersection of null set with any set is null set only
Suppose (A M B”) be any set X therefore

= LHS=¢NX

= LHS=¢

= L.HS=R.H.S

Hence proved.

Let the y-intercept of the required line be c.

Then, its equation is

y=2x+c

= -2x+y=c...(i)

Dividing throughout by v/ ( Coefﬁcient of :.c) ( Coefficient of y)? , we obtain,

.:t:—l~——L

2 Y
—_——_—T + I —
JE2P Vf(—z)2+12 Tooe v
This is the normal form of line (i).
Therefore, RHS represents the length of the perpendicular from the origin.

But, the length of the perpendicular from the origin is given to be /5
=l=y5=|q=

= g=45
Put, c = &£ 5 in (i), we obtain,

y = 2x £ 5, which is the required equation of line.

Section C
142, —-1<z<0
We have, f(z) =14 2> -1, 0<z<?2
2z, 2.5
Now, f(3)=2x3=6[. f(z) =2z, forz > 2]
f(—2) = Not defined
f(0) = Not defined
14 h)
=9 =& =1 0 1 1 (2h2 3
2
) (%) [ofz)=22—1,for0<2<2]
( 1+h):l+( 1+h) h[:f(x)=1+=z for-1< x<0]
f@-h)=(2- )—1[ f()—x2—1f0r0<x42]

=4+h? —4h—1=h?*-4h+3
Here P(2a, 2, 6), Q(—4, 3b, —10) and R(8, 14, 2c) are vertices of triangle PQR.
.. Coordinates of centriod of APQR is (E“‘HS, =S 35H4, L IUHC)

3 3 3
_ {2a+4 3b+16 2c—4
- 3 ' 3 ' 3

But is it given that coordinates of centroid is (0, 0, 0)

B2 —0= 2a+4=0.2a=-2




28.

29.

3b+16
3

2e—4
3

=0= 3b+1f:3=0=>b=_TlEi
=0= 2c-4=0=c=2

OR
Given: Point (3, -2, 5)
To find: the coordinates of 7 more points such that the absolute values of all 8 coordinates are the same
Formula used: Absolute value of any point(x, y, z) is given by,

N
In the formula of absolute value, there is a square of the coordinates.
So when we change the sign of any of the coordinates, it will not affect the absolute value.
Let point A (3, -2, 5)
Remaining 7 points are:
=> Point B (3, 2, 5) (By changing the sign of y coordinate)
= Point C (-3, -2, 5) (By changing the sign of x coordinate)
= Point D (3, -2, -5) (By changing the sign of z coordinate)
= Point E (-3, 2, 5) (By changing the sign of x and y coordinate)
= Point F (3, 2, -5) (By changing the sign of y and z coordinate)
= Point G (-3, -2, -5) (By changing the sign of x and z coordinate)
= Point H (-3, 2, -5) (By changing the sign of X, y and z coordinate)
(a + by? = ['Coa’+C1a’b+'Cra’¥ +Csab” + Cub’]
and [a - b)4 = [40{}&4 —4 010.35 +4 Cga2b2—4C3ab3+4C4b4]
so(a+b)t —(a—b)* =2["C1a®b +* C3ab®
=2[4a®b + 4ab’| = 8ab[a® + V7
(W +vD)' - (VB -v2)' = 8vE.VE[(vE)' + (v2)']
= 8.4/3.4/2[3+2] = 40.4/3.4/2 = 40./6
OR
Let x = 101°% and y = 100°° + 99°. Then,
x-y =101°? - 100°° - 99°°
= x-y=101°°-99°0 . 100°°
= X -y =(100 + 1)°° - (100 - 1)°° - 100°°
= x-y=2 {59, x 100* +50¢C; x 100% + ... + 5%C 49 x 100} - 100°°

= x-y =100+ 2 x 3C3 x 10047 + ... + 2 x 50C g9 x 100 - 100

= x-y=2x 20C3 x 10047 + ... + 2 x 30C,q x 100
=> X - y = a positive integer

= x-y>0=x>y= 101°°> 100 + 99°°

Let, (a + ib)2 = -7 + 24i

= a2 + (bi)? + 2abi = -7 + 24i [(a + b)? = a% + b? + 2ab)]
= a2 -b? + 2abi = -7 + 24i [i2 = -1]

Now, separating real and complex parts, we get

= a?2-b?2=-7.....eq.l

= 2ab=24
12

=a= T........eq.z

Now, using the value of a in eq.1, we get

2
=>(17f) —poly

= 144 —b* = -7b2

= b*-7b?- 144=0
=> (b%+9)(b?-16)=0
=b’=-90rb*=16




30.

31

32,

As b is real no. so, b? = 16
b=4orb=-4
put value of b in equation (2) ==>a=3ora=-3
Hence the square root of the complex no. is 3 + 4i and -3 -4i.
OR
1 2V [8=4] _ [ati—2+8i ] [3=4i

1—4i 144 5+i | | (1-4i)(144) 5+i
- ~148i 3-4i] [ -149i] [3-4i
- 1+i—di—4i2 5+i | 5—3i 5+1i
—3+4i+27i-36i2 _ 33+31i _, 28+10:
95 15— 15i—3i2  28—10i * 28+10i

9244 330i+868i+310i> _ 6141198 (- 9 _1)
- (28)%— (103)° T 7844100 -
_ 2(30745991)  307+599i
- 884 5 5_ 442 T
3 +

We have, ;__+1 >5=p S2.5>0
- 2x+5—bx+5 S0 = —3z410 >0

z—1 z—1

—3x410
= (’“’—'1] X (x-1)2> 0 x (x-1)%
=

= (-3x+10) (x-1)>0

= (3x - 10) (x - 1) < 0 [Multiplying by - 1 on both sides to make coefficient of x positive]
Thus, product of (3x - 10) and (x - 1) will be negative.

Case: If 3x-10>0and x-1<0

:>3x>10anclx<1=>x>l—,f and x <1

So, this is impossible, since system of inequalities have no common solution.

Thus, there is no solution of given inequality in this case.

CaseIl: If 3x-10<0and x-1>0

= 3x€10andx>1=>x<%andx>1

:>14x<1—£:>x6(1,%)

O i
1

0

w|3 O

Hence, the solution of given inequality is, 1 <x < %

Here 2P, 1: 2P, 5 =11:52

221 (18—r)! 11
(21-1)! 200 52
- 22521 % 20! o (18—7)! _1u
(21— (20— ) (19—r)(18—1)! 20! 52
2291 11

RI-NR-—)(19-—7 _ 52
= (21 — 7)(20 — 7)(19 — r) = 2 x 21 x 52
= (21 —7)(20 — r)(19 — r)=14 x 13 x 12
=121 -7r)(20—7)(19—7)=(21 - 7)(20 - 7)(19 - 7)
=r=17
Section D
Bag contains:
6 -Red balls
4 -White balls
8 -Blue balls
Since three ball are drawn,
. H(S) — 1803
i. Let E be the event that one red and two white balls are drawn.
n(E] = 601 * 402

6 4
. _ 10y 6xdx3 3x2
- P(E) = 8g, 2 18x17x16

P(E)= &

ii. Let E be the event that two blue balls and one red ball was drawn.
n(E] = 802 x 601




8 i)

< P(E) = 0128;61 =5 xOxgiEn=

P(B)= 3

iii. Let E be the event that one of the ball must be red.
E = {(R,W,B) or (R,W,W) or (R,B,B)}
R(E) = 60]_ X 401 M SC] + 601 b 402 -+ GCI X 802
6x4x3 6x8x7

6040 31400 A 400 80, P T T T a1

< P(B) = T Cy 3 18 x 17 x 16

32 81

- 396 _ 33
816 68

33. Let f(z) = 22&
By using first prmciple of derivative,
'(2) = lim flath)-f(=)

h—0 h
sin(a+h)  ging

.ot T T+h %
) = }ll_%—h

1 z sin{z+h)—(z+h)sinz
B0 xz(z+h)xh

1

h

z[sin{z+h)—sinz]—h sinz
1—0 h-z(z+h)
_y z[E-ms(%m)-siu(L;H)] —hsinz
- h_l':’é h-z(z+h)
[ sinC —sin D=2 cos(%) sin (%)}

E: [szin %-ms(m+ %)] —hsinz

B0 hea(ath)

i) R COS(I+%) li sinax

2
im — lim =2
Lo (%) ho0 (2th) h—+0 =(a+h)

= (1) 22— s [ g S22

x—0

OR

We have to find the derivative of f(x) = =%

Iz +h) Hz

Derivative of a function f(x) is given by f’(x) = lim = {where his a very small positive number}

*, Derivative of f(x) = £2£ is given as f’(x) = 1m‘1}— m
h—
cos(z+h) _cosz
- f =t z+h x
(x) hs h
z cos(z+h)—(z+h)cosx
z(z+h) 4. zcos(z+h)—(x+h)cosz
=) =lm h =Hm h(z)(@+h)
Using the algebra of limits we have:
_ qs zcos(z+h)—(z+h)eosz .. 1
>Hg=1 h o ey
_qs. xeos(zth)-(z+h)cosz 1
= f(x) = hr% = Tt
1 2 cos(z+h)—(z+h)cosz
= f( )— *? 1111—>0 h
g f( ) o _] z cos(z+h)—x cosz—h cos x
x? h0 h

Using the algebra of limits, we have:
hj—x cosx
# lim =teo8 | i 2 cos(z+
0=z {h—r&] T h
+h)—

= f(x) = % { lim cos + lim M}

x h—+0 h—0 h
Using the algebra of limits we have:

. f’[X) _ _cosx 1 i cos(z+h)—cos
: z? 2 h—rl:l h

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.




34.

Use: cos A —cos B =~ 2 sin ( (A;'“B) y sin ( (A;B) )

f’(x) < _m% i 1 i —ZSin( h;h)sin(%)
x T h—0 k

‘. RY . (h)
in| &+ = | sin| =
8! 1(.c+ ) 2

wi= (212

= () =~ & 4 1 lim

T h—0
Using algebra of limits:
% h
’ i 1q: SIH(E . . h
éf(x)——%-i—;;l‘l_% % xfl}t_r}nmn(w+5)

By using the formula we get : ]jr_r(L] s’% =1
T—

, . cosE 1 q: . h
=f'(x) === - ;}lﬁlcl]mn($+ E)

Put the value of h to evaluate the limit:

S B0) =222 4 L xsin (x +0) = — 222 _ sz
Hence,
Derivative of f(x) = (cos x)/x is — Dlszz _ %

3 3

We have to prove that cos”x sin 3x + sin
‘We know that,

cos 360 = 4cos>6 - 3cosh

X C0os 3Xx = %sin 4x.

= 4 c0s6 = cos36+3cosh

cos 30+3 cos s
e )

= cos>0 = =

And similarly
= sin 36 = 3sinf - 4sinf
= 4 sin°@ = 3sinf - sin 360

. 3 sin #—sin 36 .
= sin?g = SIHTM .. (ii)
Now,
LHS = cos’x sin 3x + sin°x cos 3x

Substituting the values from equation (i) and (ii), we get

cosdr+3cosx \ . cos Jr—3cosx
= (T)sm 3x + (T)cos 3x

=%(5in 3x cos 3x + 3 sin 3x cosx + 3 sin x cos 3x - sin 3x cos 3x)
=%[3(sin 3x cos x + sin x cos 3x) + 0]
=i(3 sin(3x + x))
(as sin(x+y) = sin x cos y+cos x sin y)
= %sin 4x
LHS = RHS
Hence Proved
OR
cos 10° cos 30° cos 50° cos 70° = %
LHS = cos 10° cos 30° cos 50° cos 70°
= cos 30° cos 10° cos 50° cos 70°

(cos 10° cos 50° cos 70°)
(cos 10° cos 50°) cos 70°

(2 cos 10° cos 50°) cos 70° [Multiplying and dividing by 2]
cos 70° {cos (50° + 10°) + cos (10° - 50°)} [Using 2 cos A cos B = cos (A + B) + cos (A - B)]
cos 70° {cos 60° + cos (-40°)}

i Bt Pt P e P e S P

cos 70° [% + cos 40°] [, cos 60° = % and cos (-x) = cos x]
cos 70° + % cos 70° cos 40°

cos 70° + % (2 cos 70° cos 40°)

[cos 70° + cos (70° + 40°) + cos (70° - 40°)]




= % [cos 70° + cos 110° + cos 30°]

- % [cos 70° + cos (180° - 70°) + ?] [*. cos 30° = g]
= % [cos 70° - cos 70° + gl [ cos (1800 -X)=-cos <
8 X V3_ 3

8 2 16
= RHS

Hence proved.
35. First we find the median from the below table.

Class Frequency f; Cumulative frequency (cf) Midpoint x;
95 -105 9 9 100
105 - 115 13 22 110
115-125 25 47 120
125-135 30 77 130
135- 145 13 90 140
145 - 155 10 100 150
N=3%f =100

Thus N =100 and therefore, 1: =50

=> median class is 125 - 135
= L =125,f=30,h=10and c = 47.

(-9

2

7 x h

- {125+ 80 10} = (125 + 1) = 126.

J.M =126,
Now, we prepare the table given below

Therefore, median = L. +

£ Xi |z — M| fi % |z — M|
9 100 26 234
13 110 16 208
25 120 6 150
30 130 4 120
13 140 14 182
10 150 24 240
N =100 1134

~ MD (M) = ZfixlzM f"xl'\f"_m = 4% - 9134,

Hence, the mean deviation about the median is 11.34.

Section E

36. Read the text carefully and answer the questions:




The girder of a railway bridge is a parabola with its vertex at the highest point, 10 m above the ends. Its span is 100 m.

.q‘{mll [T

i

! 1 i d
i M M

() From the diagram equation of parabola is X2 = -day
Vertex is 10m hight and spam is 100m
parabola passes through ( 50, -10)
Hence, 502 = -4a(-10)
= 2500 = 40a
=a=20 =625
Hence coordinates of focus = (-a, 0) = (-62.5, 0)

(i) Equation of parabola is x% = -day and a = 22 — 2.5

40
Equation is x* = —4 (2igo) .

= x% =-250y

Length of latus rectum is 4a = 4 x 62.5 = 250m
(iii)Equatiun parabola x% = -250y

Coordinates of the point at 20 m from mid point = (20, y)

Substituting in the equation of parabola

= 400 = -250y
—400
== 50 =-1.6

height of the bridge = 10 - 1.6 = 8.4m
OR
vertex of parabola is (0, 0) and focus is (0, -62.5)
= (0, -62.5) is center and (0, 0) is on the circle
=r=0-(-62.5)=62.5m
37. Read the text carefully and answer the questions:
Ratan wants to open an RD for the marriage of his daughter, He visited the branch of SBI at sector 3, Gurgaon. There he made an
agreement with the bank.

| month Il month 11l month IV month V month

TP <D G A= G P B

According to this agreement, he would deposit X 100 x n° every month ( here n =1 to 15). Other terms and conditions are as
follows:

1. He has to pay a minimum of six instalments.

I1. If he continues the deposit up to 15 months then the bank will pay 20% extra as a bonus.
I11. If he breaks the deposit after 6 months then the bank will pay 10% extra as a bonus
IV. If he breaks the deposit after 10 months then the bank will pay 15% extra as a bonus.

V. No other interest will be paid by the bank.

(i)  (d) T 14,40,000
Explanation: X 14,40,000

(i) (c) X 17,28,000
Explanation: X 17,28,000




(iii) (c) X 3,47,875
Explanation: X 3,47,875
OR

(b) X 50,715
Explanation: X 50,715

38. Read the text carefully and answer the questions:
In an University, out of 100 students 15 students offered Mathematics only, 12 students offered Statistics only, 8 students offered

only Physics, 40 students offered Physics and Mathematics, 20 students offered Physics and Statistics, 10 students offered
Mathematics and Statistics, 65 students offered Physms

(i) Let 'x' be number of stude;lts opted for all three subjects.
onlyn(P)=n(P)-n(PNM)-n(PNS)+n(PNMMNS)
8=65-40-20+x
=x=8-5=3
= nPNMNS)=3
Hence number of students offered for all three subjects = 3

(i)

7?\ N
//g/:’; /

\R__; /S

onlyn(M N S)=n(MNS)-n(M M SN P)
= onlyn(MNS)=10-3=7
Hence the number of students who offered mathematics and statistics but not physics = 7




