CBSE Class XI Mathematics

‘mi T]}{!Il;}(lﬁmm Sample Paper 03

AN EDUCATIONAL INSTITUTE As per pattern issued by CBSE for ( 2023-24 )

Maximum Marks : 80 Time : 3 hrs.

General Instructions :

1. This Question Paper has 5 Sections A-E.

2. Section A has 20 MCQs carrying 1 mark each

3. Section B has 5 questions carrying 02 marks each.

4. Section C has 6 questions carrying 03 marks each.

5. Section D has 3 case based integrated units of assessment (04 marks each) with subparts of the values
of 1, 1 and 2 marks each respectively.

6. Section E has 4 questions carrying 05 marks each.

7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs
of 3 marks and 2 Questions of 2 marks has been provided. An internal choice has

been provided in the 2marks questions of Section E

8. Draw neat figures wherever required. Take nt =22/7 wherever required if not stated.

SECTION A

( Question 1 to 20 carry 1 marrk )

Q.1The set A ={14, 21, 28, 35, 42,..., 98} in set-builder form is
a)A={x:x =7n,n € Nand 1 < n < 15} bJA={x:x = 7n,n € Nand 2 < n < 14}
c)={x:x =7n,n € Nand 3 < n < 13} d)A ={x:x =7n,n € Nand 4 <n < 12}

Q2.The greatest value of sinx cosx is

a)l b)2
V2 d)1/2
Q3.If the set A has p elements, B has q elements, then the number of elements in A x B is
a)p+q b) p+g-1
c)pq d)pg-1

Q4.1fA={1,2,3},B={1,4,6,9}and Ris a relation from A to B defined by ‘x is greater than y’. The range of

Ris:
a){1,4,6,9} b) {1}
c){4,6,9} d){1,9}

Q5.Mean of 10 items is 17. If an observation 21 is replaced with 12, then new mean is

a)17 b) 26
c)8 d)16.1
Q6. Thevalueof (iI°+i®+i7 +i8+i%) /(1 +10)is
i+1 i-1
a)—- b) —
cgi—1 di-—-1
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Q7. In a group of students, 100 students know Hindi, 50 know English and 25 know both. Each of the
students knows either Hindi or English. The number of students in the group is

a)50 b) 125

c)75 d)175

Q8. The eccentricity of the ellipse 9x? + 25y% = 225 is ‘e’ then the value of ‘5e’ is

a)3 b) -3

c)both (a) and (b) d)neither (a) nor (b)

Q9. A line passes through the point (2, 2) and is perpendicular to the line 3x + y = 3. Its y intercept is

a)1/3 b) 2/3

c)1 d)4/3

Q10. The x-intercept and the y-intercept of the line 5x — 7 = 6y, respectively are

a)éand% b)gand%7

c)gandg d)%sandg

Q11. Solution set for inequality |[x —1| <5 is

a)[-6,4] b) [-4,0]

c)[-4,6] d)[0,6]

Q12. If the 10th term of a G.P. is 9th and 4th term is 4, then what is its 7 th term

a6 b) 14

c)27/14 d)56/15

Q13. What is the number of ways of arrangement of letters of word ‘BANANA’ so that no two N’s are
together

a)40 b) 60

c)80 d)100

Q14. If pth, gth and rth terms of an A.P. are in G.P., then the common ratio of this G.P. is

a)f— b) none of these
q-y _
c)par d)ﬁ

Q15. If the lines 3x+4y +1=0, 5x + Ay + 3=0and 2x +y — 1 = 0 are concurrent, then A is equal to

a)-8 b)8

c)4 d)-4

Q16. What is the number of signals that can be sent by 6 flags of different colours taking one or more at a
time?

a)45 b) 63

c)720 d)1956

Q17. Foralln € N, 2™ —15n — 1 is divisible by
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a)125 b) 225

c)450 d)625

Q18.Three unbiased coins are tossed. If the probability of getting at least 2 tails is p, Then the value of 8p:

a)o b) 1

c)3 d)4

Q19.Assertion (A) The domain of the relationR={(x+2,x+4):xEN ,x<8} is{3,4,5,6, 7, 8, 9}.
Reason (R) The range of the relation R={(x+2,x+4):x EN ,x<8}is {1, 2, 3,4,5, 6, 7}.

a)Both assertion and reason are true and reason is | b)Both assertion and reason are true but reason is
the correct explanation of assertion not the correct explanation of assertion
c)Assertion is true but reason is false. d) Assertion is false but reason is true.
. . si b
Q20. Assertion (A) lim SIMArXTOX — 2

x—0 ax+sinbx

Reason (R) lirr%5x3 +5x + 1 isequal to 11.
X—

a)Both assertion and reason are true and reason is | b)Both assertion and reason are true but reason is
the correct explanation of assertion not the correct explanation of assertion

c)Assertion is true but reason is false. d) Assertion is false but reason is true.

SECTION B
( Question 21 to 25 carry 2 mark )

Q21.Using binomial theorem, find the remainder when 513 is divided by 13.

Q22.Prove that \/2 ++V2+2cos40 = 2cos 0

Or
Prove that Cos.x = tan (E + f)
1-sinx 4 2
3
. x2-27
Q23.Evaluate lim xz
x—9 x=—81

Q24.Find the coordinate of the point P which is three-fourth of the way from A(-1, 0, 2) to B (5, =7, —10).
Or
A point R with x-coordinate 4 lies on the line segment joining the points P(2, —3, 4) and Q (8, 0O, 10).
Find the coordinates of the point R.

Q25.Find the Standard deviation for the following data: 10, 20, 30, 40, 50, 50, 60, 70, 80, 90

SECTION C
( Question 26 to 31 carry 3 mark )

Q26.Find the domain and range of f(x) = |2x — 3| — 3

INFINITY Think Beyond An Educational Institute , New Friends Colony, New Delhi -110025(Ph:8743011101)
pg. 3




Mathematics XI -Mind Curve Practice Paper 03 By Deepika Bhati (2023-24)

Q27. Find the equation of the lines which cut-off intercepts on the axes whose sum and product are 1 and
—6 respectively.
Or
If the image of the point (2, 1) in a line is (4, 3) then find the equation of line.

Q28.If x + iy = ’E prove that x2 +y2 =1

Q29.Two sets A and B are such that n(A W B) =21 n(A) =10 n(B) = 15 find n(A N B) and n(A—-B)
Or

Two sets A and B are such that n(A U B) =21, n(A' " B') =9, n(A "N B) =7 find n(A N B)'.

Q30. If the eccentricity of the ellipse is g and distance between its foci is 10. Find the equation of ellipse.

Q31.Find the value of V3 cosec 20° — sec 20°

SECTION D
( Question 32 to 35 carry 4 mark )

Q32. Read the Information given carefully:

An urn contains twenty white slips of paper numbered from 1 to 20, ten red slips of paper numbered
from 1 to 10, forty yellow slips of paper numbered 1 to 40, and ten blue slips of paper numbered 1 to
10 .In total there are 80 slips of paper which are mixed thoroughly and well shuffled so that each slip
has the same probability of being drawn .
Based on the above information answer the following :
(i) A slip is drawn at random from the urn .What is the probability that it is blue or a white slip.
(i) A slip drawn at random from the urn .What is the probability that the slip is numbered 1,2,3,4 or
5?
(iii) A slip is drawn at random from the urn. What is the probability that it is a red or a yellow slip
numbered 1,2,3 or 4?

OR
Aslip is drawn at random from the urn. What is the probability that it is a red or a yellow slip
numbered 20, 30 or 40 ?

Q33. If A and B are two persons sitting at the positions (2,-3) and (6,-5). If Cis a third person who is sitting
between A and B such that it divides the line AB in 1: 3 ratio.

Based on the above information, answer the following questions
(i)Find distance between A and B.
(ii)Find the equation of AB.
(iii)Find the coordinate of C and an equation of line passing through A and C.
OR

Find the coordinate of C and an equation of line passing through B and C.

Q34. In a library, 25 students read physics, chemistry and mathematics books. It was found that 15
students read mathematics, 12 students read physics while 11 students read chemistry. 5 students
read both mathematics and chemistry, 9 students read physics and mathematics. 4 students read
physics and chemistry and 3 students read all three subject books.
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Based on the above information, answer the following

questions.

(i)Find the number of students who reading only chemistry :

(ii)Find the number of student who read only Maths. ‘

(iii)Find the number of student who read atleast one of the i“
subject | b

Or
Find the number of students who read atleast one of the subject.

SECTION E
( Question 35 to 32 carry 3 mark )

Q35. Prove that the line 5x-2y — 1= 0 is mid-parallel to the lines 5x-2y -9=0and 5x-2y+7=0.
Or
Prove that the perpendicular distance of the line joining the points A(cos 6 ,sin 8 ),

B(cos ¢ ,sin ¢ ) from the origin is cos |T¢|

Q36.Prove that 2 sin? B + 4 cos(a + B) sina sin B + cos 2(a + B) = cos 2a

Or
sin16A

Prove that cos A cos 2A cos 44 cos 84 = ———
16 sin A

Q37. Find the values of a and b if lirrzlf(x) and lirgf(x)exists where
X— xX—

xX>+ax+b0<x<?2
fx) = 3x+22<x<4
2ax +5b,4<x <8

Q38. Calculate the mean, variance, and standard deviation for the following distribution

Class Interval | 30-40 40-50 50-60 60-70 70-80 80-90 90-100
frequency 3 7 12 15 8 3 2
End

To get more sample papers,practice papers,study material (Only for Maths CBSE XI-XII )Join my whatsapp group at

https://chat.whatsapp.com/L3RcA9CYQJ5CXAw8fk2PpF
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CBSE Class XI Mathematics Sample Paper 03 Answer key

SECTION -A
( Question number 1 to 20 carry 1 marks each )

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Q8.
Q9.
Q10.
Q1ll.
Qil2.
Q13.
Q1l4.
Q15.
Q1le.
Q17.
Q18.
Q19.
Q20.

O 00 w0 ®WO >»>»O®O0O0®>»O®O0®

SECTION -B
( Question number 21 to 25 carry 2 marks each )

Q21.Using binomial theorem, find the remainder when 51°3 is divided by 13.
We have, 5103
=5.5102 = 5(26 - 1)1
Now expanding the above by binomial theorem we get,
=[51C, (26)51 10-57C, (26)50 11 +...+ 51Cs4 (26)° 157]

In the above expansion, all terms except the constant (last) term will contain 26,
which is divisible by 13

Hence the remainder is
5-151=-5

Which is the same as remainder being 8.

INFINITY Think Beyond An Educational Institute , New Friends Colony, New Delhi -110025(Ph:8743011101)




Mathematics XI -Mind Curve Practice Paper 03 Answer key By Deepika Bhati (2023-24)

Q22.Prove that \/2 ++vV2+2cos40 = 2cos0

LHS = \/2—|—v2+2cos4a:

:\/2+ \/2(1+cos4a:)

— \/2+ V2 x 2cos? 2z ( 2cos? 2z = 1+cos4:1:)
=2 +2cos2z

= \/2(1+cos2:1:)

=12.2cos?z (" 2cos’z = 1 + cos 2z)

—2cosxz = RHS

Hence proved .

Or

cosx

T X
; —tan(z+z)

Prove that
1-sinx

COS T
LHS = -
1 —sinzx
cos?Z —sin® Z s T 9T
- —5 . — x[ cos x = cos” — — sin” —
sin 5+00525—251115><cos§ 2 2

(cos % — sin %) (cos % + sin %)

2
z Sy ]

(cos2 51112)

z I
cos § + sin §

I _&in
COS2 SlIl2

On dividing the numerator and denominator by

x
cos —
2

, we get
1+tan %

2

l—ta.ng

= tan (24-%) = RHS

Hence proved .
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3

,  x2-27
Q23.Evaluate gggl 7 a1

Q24.Find the coordinate of the point P which is three-fourth of the way from A(-1, 0, 2) to B (5, -7, —10).

Let P be the point which is three-fourth of the way from A(3,1) to B(-2,5).
AP/AB =3/ 4

AB = AP+PB

AP/AB = AP/(AP+PB) = 3/4

4AP = 3AP+3PB

4AP-3AP = 3PB

AP = 3PB

AP/PB =3/1

The ratio m:n=3:1
Xx1=3,y1=1,%x2=-2,y2=5

By Section formula x = (mxz2+nx1)/(m+n)
X = (3x-2+1x3)/(3+1)

X = (-6+3)/4

x=-3/4

By Section formula y = (my,+ny;)/(m+n)
y = (3x5+1x1)/(3+1)

y =(15+1)/4

y=16/4

y=4

Hence the co-ordinates of P are (-3/4, 4).

Q25.Find the Standard deviation for the following data: 10, 20, 30, 40, 50, 50, 60, 70, 80, 90

Mwn = lo420+20+ .- -¢10 _ So
q
X 2
SD = \/_% T (%) = / —OL'((—'-IO)?’—P (-6) % - \)_ +(49)
- — _  2oillI5
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SECTION -C
( Question number 26 to 31 carry 3 marks each)

Q26.Find the domain and range of f(x) = [2x — 3| — 3
Domain of f= (- », ®») =R
Range of f=[-3, «] or {y/y = - 3}

Q27.Find the equation of the lines which cut-off intercepts on the axes whose sum and product are 1 and -6
respectively.

Let the intercepts cut by the given lines on the axes be a and b.
It is given that
a+b=1..(1)
ab=-6..(2)
On selving equations (1) and (2), we obtain
a=3andb=-2ora=-2and b =3

It is known that the equation of the line whose intercepts on the axes are g and b is

X )
t=~=lorbx+ayv-abh=10
a b

Casel:a=3and b=-2
In this case, the equation of the line is -2x + 3y + 6 = 0, i.e., 2x - 3y = 6.
Casell:a=-2and b =3
In this case, the equation of the lineis 3x -2y + 6 = 0, i.e., =3x + 2y = 6.

Thus, the required equation of the lines are 2x - 3y = 6 and -3x + 2y = 6.

Or
If the image of the point (2, 1) in a line is (4, 3) then find the equation of line.

Ans: x+y=5

Q28.If x +iy = ’E prove that x% +y% =1

Q29.Two sets A and B are such that n(A U B) = 21 n(A) = 10 n(B) = 15 find n(A N B) and n(A - B)
Ans )n(A U B) = n(A) + n(B) - n(A N B).

21=10+15-n(A N B)

~n(ANB)=(10+15)-21 =25-21 =4

~n(A-B)=~n(ANB) =n(A)-n(ANB) =10-4 =6
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Or

Two sets A and B are such that n(A U B) =21, n(A’ " B’) =9, n(A N B) = 7 find n(A N B)'.
Ans)U =n(A U B)' + n(A U B)
=9+21 =31

~n(ANB)=u-n(AUB) =30-7 =23

Q30. If the eccentricity of the ellipse is g and distance between its foci is 10. Find the equation of ellipse.

Sol™ 1 hewe e =5 ¢

OUS"_C)'Y\CQ b&wem\

Pocii i's: 3‘4\,@,\ \3\\) gmdOre s 10
56, Ge=.9;
4 G = 5/@.:5/53(8:?
F 2oy 3:«\;% Aotcor e ger, &= 4 e= 53
Now ,. " eccentnaity Ehrii=2 s (hy
(e
et = = (L)y— @
(¢
Now »QQY‘SJH’\ O?‘ Lokus we echuwmn s
£=o2k 50
o
Fzoo~ em Q@ e? = 1- b
a’l_
—b‘:\— :(“ e™)
(&N

L = az(l- e")
s eq™ @ L= 2a*Cl-e%)
X

2 8C - (£39)

ﬂ_: (ZO-CI_QL) -~

= ].6(\—2_5_
' 64
L = 16x39
64
L =33
4
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Q31.Find the value of V3 cosec 20° — sec 20°

\/§ cosec20° - sec20°
Vi 1

= sin 20° cos 20°

_ V/3c0s20°—sin 20°
sin 20° cos 20°

» 2 5in 20° cos 20°

( 32 cos 20°— 1sin 20° )

4 sin 60° cos 20°—cos 60 sin 20°
sin 40°

I
=~

sin(60°—20°) w0
sin 40° -

SECTION-D

( Question number 32 to 34 carry 4 marks each )

Q32.
(3) P (Blue or White) = P (Blue) + P (White)

10 20 30 3

80 80 80 8

(b) P (numbered 1, 2, 3,4 or 5)
=P (1 of any colour) + P (2 of any colour) + P (3 of any colour) + P (4 of any colour) +

P (5 of any colour)
4 4 4 4 4 20 21
= —t+—+—+——+— = m——-—
80 80 80 80 80 80 8 4

P (Red or yellow and numbered 1, 2, 3 or 4)
=P (Red numbered 1, 2,3 or 4) + P (yellow numbered 1, 2,3 or 4)

4 4 8 1

= — — — s —
10

80 80 80
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Q33.
a)Find distance between A and B.(Ans: v20 )
b)Find the equation of AB.(Ans: 2y=-x -2 )

¢)Find the coordinate of C and an equation of line passing
through A and C.(Ans: C( 3, —%) ,Equation :y=-12x+21)
or

Find the coordinate of C and an equation of line passing
through B and C.(Ans: )

Q34.

a)Find the number of students who reading only chemistry.(Ans: 5 )

b)Find the number of student who read only Maths..(Ans: 4 )
¢)Find the number of student who read atleast one of the subject .(Ans: 23 )

Or
Find the number of students who read atleast one of the subject..(Ans: )

SECTION - E
Question number 35 to 38 carry 5 marks each)

Q35. Prove that the line 5x-2y - 1= 0 is mid-parallel to the lines 5x-2y-9=0and5x-2y+7=0.

Converting each of the given equations to the form y=mx+C,

5 1
Weget5w—2y—1=0=>y:§;c—§ ....... (%)
5 9 .
5m2y9—0:>y—ga‘:% ....... (42)
5$—2y+7:0:>y:§$+§ ....... ('i'l':?:)

Clearly, the slope of (i) is equal to the slope of each of (ii) and (iii), So, the line (i) is
parallel to each of the given line (ii) and (jii). Let the given line be
y=mx + C,y = mx + C; and y = maz + C; respectively. Then,

5 1 1 9 7
=—,C= —-——=—-—_,Ci= ——= and C; = —
m= 2 51 g M2 73
Let d; and d; be the distance of (i) from (ii) and (iii) respectively.
9 , 1
C,-C -5+ 3 4 %2 8
Then, d; = G | =2 2 _|—-4]= <L units

Vitm® iys 0 VB VD
4
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7,1
c, - C 5+ 5 2 8
a,nddg:|2 |: 2 2 _|ax " )= "_units
\f1+m2 #1+%f ’\,/'29 v29
ThUS,dlzdg

This shows that (i) is equidistant from (ii) and (iii).
Hence, 5x-2y-1=0 is mid-parallel to the lines 5x-2y-9=0 and 5x-2y+7=0

Or

Prove that the perpendicular distance of the line joining the points A(cos 0 ,sin 8 ), B(cos ¢ ,sin ¢ )
C . 0-¢

from the origin is cos |T

The equation of the line joining the points (cos 6, sin 8) and (cos ¢, sin ¢) is given below:

sing — sinf

y — sinfl = (z — cosb)

cosg — cost
= (cosd — cosB)y — sinb (cosp — cosb) = (sing — sinf)z — (singd — sinb)cosl
= (stng — sinf)z — (cos¢ — cos)y + sinb cosp — sing cosfd = 0

Let d be the perpendicular distance from the origin to the line

(sing — sinf)x — (cosp — cosb)y + sinb cos¢ — sing cost = 0

sinfcosg — singcosH

»\/ (sing — sinf)® + (cosp — cosh)’

I sin (0 — ¢)
\/singqf)—l—sinzﬂ—25in¢5in9—|—c052¢5—|—c0529—2cos:;f)cos.9
I sin (6 — ¢)
\/singqf)—l—cosgqf)—l—singf?—f—00529—2005(9—43))
:>d=i sin (8 — ¢)
2| y/1—cos(0— o)
d— 1 sin (6 — ¢)
V2 2 sin® (ETO)
¢
Iy 1 sin (6 — ¢) 1 25111( N )COS( 2 )

Z\/EX\/E sin(

::»dzcos(g_q))
2

g —
Hence, the required distance is cos ( ¢ )

3;’) T2 sin(%)

2

INFINITY Think Beyond An Educational Institute , New Friends Colony, New Delhi -110025(Ph:8743011101)




Mathematics XI -Mind Curve Practice Paper 03 Answer key By Deepika Bhati (2023-24)

Q36.Prove that 2 sin? g + 4 cos(a + B) sinasin B + 2 cos(a + B) = cos 2a
cos 2(a+B)=2cos?(a+B)-1, 2sin?B=1-cos 2B
L.H.S.

—cos 2B+ 2 cos(a+B)[2sinca sin B+ cos(a+B)]

-cos 2B + 2 cos(a + B)cos(a + B)

—cos 2B + (cos 2a + cos 2B) = cos 2a.

Or
sin164
16sinA

Prove that cos Acos 24 cos 4A cos 84 =

LHS=(2sinAcosAcos2Acos4Acos8A)/2sinA
=(2xsin2Acos2Acos4Acos8A)/2x 2sinA
=(2xsin4Acos4Acos8A)/2x4sinA
=(2xsin8Acos8A)/2x8sinA
=(sin16A)/16sinA =RHS

Q37. Find the values of a and b if linzlf(x) and liritf(x)exists where
X—> X—>

X24+ax+b0<x<2
f(X) =1 3x+22<x<4
2ax+5b,4<x<8

Given,
2 +as+b O<z<2
f(z) =< 3z + 2, 2<z<4
2ax + 5b A<z <8
To find lim f(z)
r—2
L.H.L
~ lim f(z)
2"

= ]im(a:2—|—aa:—|—b)

T—27
=22+a2+b

=2a+b+4
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R.H.L

~ lim f(z)
z—2"

= lim (3z + 2)
2"

=3-2+2=8

Since lim f(x) exists,
r—2

~ lim f(z) = lim f(z)
2 2%
>23a+b+4=8

=>2a+b=4...(1)

LH.L R.H.L
— lim f(:L‘) = ;z:h—EllJr f(a:)
r—4"
= lim (2az + 5b
= lim (33,‘ + 2) :z:—>4+( )
r—4"
=2a.4+5b
=3-4+2=14
=8a+5b

Since lim f(z) exists.
z—4

- lim f(2) = lim f(2)
x—4 z—4

=8a+5b=14...(2)
From (1) and (2),a=3 and b=-2.

Q38. Calculate the mean, variance, and standard deviation for the following distribution

Class Interval | 30-40 40-50 50-60 60-70 70-80 80-90

90-100

frequency 3 7 12 15 8 3
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Step 1. Finding mean

30-40 |3 302“”3:35 35x 3 = 105
+
40-50 |7 402 °Q 45 | 45x7 =315
50-60 |12 502+6O:55 55x12 = 660
60-70 |15 602+70=65 65 x 15 = 975
70-80 |8 7O2+BO=75 75 % 8 = 600
80-90 |3 802+9O:85 85 x 3 = 255
90-100 2 woﬂas 95 x 2 = 190
> fi=50 > fixi = 3100
Meanxzzxifi
> fi
3100
o>y = -
5
=>X =62

Step 2: Finding variance and standard deviation

Frequency | Mid - point | (x; = X)? fi(x; = X)?

3 35 (35-62)2 =(27)> =729 3x 729 = 2187
7 45 (45 -62)2 = (17)%2 = 289 7 %289 =2023
12 55 (55 -62)2=(7)2=49 12x 49 =588
15 65 (65-62)?=3?=9 15%x9=135

8 75 (75 - 62)2 = (13)2 =169 8x169 =1352
3 85 (85-62)2=(23)2=529 | 3x529 =1587
2 95 (95 -62)2 =(33)2=1089 | 2x1089 = 2178
Y f =50 Y fi(x; = X)2 = 10050

Variance (g?2) = %E fi(x; — X)?

= %x 10050 [+ N =Yf = 50]

=201

Standard deviation (o) = v201=14.17

hence, the mean is 62, variance is 201 and the standard deviation is 14.17
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