CBSE Class XI Mathematics

‘mi T]}{!Il;}(lll}g]mm Sample Paper 05

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 it =22/7 wherever required if not stated.

Section A
( Question 1 to 20 carry 1 mark )

Q1. In a class of 120 students numbered 1 to 120, all even numbered students opt for Physics, whose
numbers are divisible by 5 opt for Chemistry and those whose numbers are divisible by 7 opt for both
physics and chemistry. How many opt for none of the subjects?

a)l7 b) 67

c)80 d)53

Q2. R={ (A, B) : A2+B% = 25,A,B € N} on the sets has the following relation

a)(AJAJER forall A b) (A,B) and (B,A) ER for all A,B

c)(A,B),(B,C)and (A,C)ER forall A,B,C d) none of these

Q.3.The range of the function f(x) =3x — 2, is

a) (- oo, =) b) R—{3}

c)(- <=, 0) d)(0, — =)

Q4.If A, B, C be three sets suchthat AUB=AU Cand AnB=AnC, then,

a)B=C b) A=C

c)A=B=C d)A=B

Q5.Four dice are rolled. The number of possible outcomes in which at least one dice show 2 is

a)1296 b) 671

c) 625 d)585
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Q6. The least value of n for which {(1 +i)/(1 —i)}"is real, is

a)l b) 2
c)3 d) 4
Q7.Let U={1,2,3............ 40} ; A={x : x is divisible by 5 and 10} and B={x : x=5n ,n€ N } then n(ANB) is
a)o b) 1
c)2 d)3

Q8. At what point of the parabola x? = 9y is the abscissa three times that of ordinate

a) (1,1)

b) (3,1)

c) (-3,1)

d) (-3, -3)

Q9. The locus of a point, whose abscissa and ordinate are always equal is

a)x+y+1=0 b) x—y=0
c)x+y=1 d)none of these.
J Ry D e
Q10. Ify—\/§+ﬁ,then —atx=1is:
a)1 b) 1/2
c) 1/V2 d)o
Q11.The solution of the inequality |[x— 1| <2is
a) (1l oo) b) (-11 3)
c)(1, -3) d) (e, 1)
Q.12. The value of cos 5mis
a)o b) 1
c)-1 d)none of these

Q.13 If repetition of the digits is allowed, then the number of even natural numbers having three digits is

a)250

b) 350

€)450

d)550

Q14.The mean deviation about mean forthedata:7,6,4,3, 8, 2 is:

a)o b) 1

c)2 d)3
Q15.The tangent of an angle between the lines % + % =1land g - % =1 iszTm where m and n respectively
are

a)a? — b?,ab b) ab, a? — b?

c)a® + b?, ab d) ab, a? + b?
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Q16. The point (—2,—3,—4) lies in the

a) First Octant

b) seventh Octant

c) second octant

d) Eighth Ocatant

1 1 X .
Q17. |fa + o= H,then XIS
a)9o b) 100
c)80 d)95

Q18. If A and B are two given sets, then A n (A N B) is equal to

a)A

b) B’

c)o

d)A-B

Q19. Assertion (A) The domain of the real function f defined by f(x) =vx —1 is R — {1}
Reason (R) The range of the function defined by f(x) = Vx — 1 is [0,o°)

a)Both assertion and reason are true and reason is
the correct explanation of assertion

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

c)Assertion is true but reason is false.

d) Assertion is false but reason is true.

Q.20 Assertion (A) : The value of i2 + i + 8+ .....c..........

Reason (R):i*"=1,n€Z.

a)Both assertion and reason are true and reason is
the correct explanation of assertion

b)Both assertion and reason are true but reason is
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. If ( 1+i)( 1+ 2i) (14 3i) evevneee (1 +ni)= a+ib .Prove that 2.5.10..... (1+ n?) = a2 + b?.

Q22. Prove that
1 V3 . T
-c0Sx — —Sinx = cos (— + x)
2 2 3
OR

Find the value of v/3 cosec 20° —sec 20°

Q23. Find the equation of circle passing through (2,3) and centre lies on (3,-1)

Q24. The letters of the word “MUMMY” are placed at random in a row.What is the chance that letters at

the extreme are both M?

OR

Events E and F are such that P (not E or not F) = 0.25 state whether E and F are mutually exclusive.
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Q25. Solve the inequality % > 3’;—_2 - (2%)

SECTION C
( Question 26 to 31 carry 3 mark )

Q26. If A={2,4,6,9} B ={4,6,18,27,54} and a relation R from A to B is defined by R={(a,b):ac A, be B,ais a
factor of b and a < b}, then find in Roster form. Also find its domain and range.

Q27.The points (1, 3) and (5, 1) are two opposite vertices of a rectangle. The other two vertices lie on line
y = 2x + c. Find c and remaining two vertices.

OR

If the image of the point (2, 1) in a line is (4, 3) then find the equation of line.
Q28. If z is a complex number such that |z|=1, prove that (Z—;i) is purely imaginary.

Q29.Using properties of sets and their complements prove that (A W B) " (AU B') = A.
Q30. Find the length of major, minor axis and latus rectum of the following ellipse, 16x? + 25y2 = 400
OR

Find equation of an ellipse having vertices (0, £5) and foci (0, +4).

Q31.Prove that

cos?a + cos?(a + 120°) + cos?(a — 120°) = ;

SECTION D
( Question 32 to 35 carry 4 mark )

Q32. Let A, B be any two (non-empty) sets and R be a relation from A to B, then the inverse of relation R
denoted by R is a relation fromBto Ai.e. R cBxA.Also R’={(b,a): (a,b)R}Clearly(a,b)€
R&(b,a) eERE
IfA={2,3,4,5},B={3,6,7,10}and arelation R from A to B is definedas R={(x, y) : x divides y,
XEA,yEB}

Based above information, answer the following questions : -
(i) Draw the arrow diagram of above relation.
(ii) Write R as a set of ordered pairs.
(iii) Write domain and range of R~1
or
Write domain and range of R.

Q33. Rana visited a dentist for his tooth problem .The probability that he will have his tooth extracted is

0.06 ,the probability that he will have a cavity filled is 0.2 and the probability that he will have a tooth
extracted or a cavity filed is 0.23 .Answer the below given questions :

(i)For any event E ,What can be the minimum and maximum value of probability .
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(ii)If E1 and E; be two events such that E1 € E; then what is the relationship between P(E1) & P(E>) .
(iii)What is the probability that he will have his tooth extracted as well as cavity filled ?
Or

Find the probability that he neither have tooth extracted nor filled cavity?

Q34. Rahul and Ravi planned to play Business ( board game) in which they were supposed to use dice.
They decide a rule themselves to start or open the coin(token) until “2” appears.

—

(i)How many elements of sample space correspond to the event if 2 appear on second throw of a dice?
(ii) How many elements of sample space correspond to the event if 2 appear on third throw of a dice?

(iii)How many elements of the sample space correspond to the event that the 2 appears on the kth
roll of the die?
Or
How many elements of the sample space correspond to the event that the 2 appears not later
than the kth roll of the die?

SECTION E
( Question 35 to 32 carry 5 mark )

Q35.Solve for x ,|%| >2,x€ER

Or
Solve forx,|x + 1| + |x] > 3,x € R
Q36. If aand b are the roots of x2 — 3x + p = 0 and c and d are roots of x2 — 12x + g = 0, where a, b, c,

d form a GP. Then prove that ae _ 17
q-p 15

Q37.If p; and p, are the lengths of perpendiculars from the origin to the line x sec 8 + y cosec 8 = a and
x cos9 — y sinf = acos 20respectively then prove that 4P? + p2 = a? '

OR

Prove that the product of the lengths of the perpendiculars drawn from the points

(Va? — b?,0)and ( —Va? — b? ,0) to the Iineg cos6 +% sinf@ =1is b2
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Q38.Find the mean deviation about the mean for the following :

Xi 5 10 15 20 25
Fi 7 4 6 3 5

To get more sample papers,practice papers,study material (Only for Maths CBSE XI-XII )Join my whatsapp group at
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SECTION -A
( Question number 1 to 20 carry 1 marks each )

Q1l.

Q2.

Q3.

Q4.

Q5.

Qsé.

Q7.

Qs.

Q9.

Q10.

Ql1l.

Qi2.

Q13.

Qil4.

Q15.

Q1l6.

Q1l7.

Q18.

Qlo.

Q20.

WOODW @ PO|OR O P ®EO P DD>D>DE®

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

Q21.

Ans.)

(1+000+20(1+3) .1 +ni)=a+1ib

Taking modulus on both the sides, we get:

[(T4+2)(1+28)(1+ 3d)eeeeeecnnnee . (1 + )| = |@ + 3B
[(L4+2)(1+ 2¢)(1 + 3i)...cceceueeee . (1 + mi)|can be written as
(1 +4)] (1 + 24)] [(1+ 3¢)[...... . | (1 + i) |

V12412 x /12 422 x /12 £ 32x... xv/1 +n2 = a2 + b2
= V2 x V5 x V10x...x\/1+n2 = /a2 +b?
Squaring on both the sides, we get:

2 x5 x 10%... x(1+n?) =a® +b°




Mathematics XI -Mind Curve Practice Paper 05 Answer key By Deepika Bhati (2023-24)

Q22. Prove that %cos X — \/Z—gsin X = COS (g + x)

Ans.) cos(A + B) = cos Acos B — sin Asin B

Substituting ,

A= % and B = z we get

™ ™ . Ty .
cos(— + :1:) = cos(—)cos:c — sm(—)smm
3 3 3

(5 +2) = 5 (cosz — Vasina)
COS 3 L] — 2 COS T Vv oSInaT

Q23. Find the equation of circle passing through (2,3) and centre lies on (3,-1)

me) Lk n ) G boe ®-aFr (ged=v" —(D

%(1,3511&0 o -
S0, 2atodlgy S —O©

.'.‘V’: 1 F 35 2
dinct, Lan 14 (- (yad =17

Q24. The letters of the word “MUMMY” are placed at random in a row.What is the chance that letters at the
extreme are both M?

Ans.) The total number of ways of arranging the letters = 5!/31=20 (because M is present 3 times, so we
divide by 3!)

Now, to get the favourable cases, we proceed as follows :

Put M at the first position and M at the last position

Now, we have to arrange M,U,Y only

The number of ways of doing this is 3!=6

So, total favourable ways =6

Total possible ways =20

Probability = 6/20=0.3

OR
Events E and F are such that P (not E or not F) = 0.25 state whether E and F are mutually exclusive.

Ans.) We have P (not E or not F) =0.25
=P(E'UF")=0.25
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=P(ENF)'=0.25

=>P(ENF)=1-P(ENF)’

=P(ENF)=1-0.25

=P(ENF)=0.75 #0

=ENF#¢= Thus E and F are not mutually exclusive.

2x—1 _ 3x-2 2—
Q25. Solve the inequality xT = x4 - (Tx)

Ans.) (2x-1)/3>(3x-2)/4-(2-x)/5

=(2x-1)/32 (5(3x-2)-4(2-x))/20

=(2x-1)/32 (15x-10-8+4x) /20

=(2x-1)/32(19x-18)/20

=20(2x-1)23(19x-18)

=40x-20=57x-54

=-20+54>57x-40

=34>17x

=>22x

Thus, all real numbers x, which are less than or equal to 2, are the solution, of of the given inequality.

Hence, the solution set of the given inequality is (-0,2]

SECTION -C
( Question number 26 to 31 carry 3 marks each )

Q26. If A={2,4,6,9} B ={4,6,18,27,54} and a relation R from A to B is defined by R= {(a,b): ac A, be B, ais
a factor of b and a < b}, then find in Roster form. Also find its domain and range.

Ans.)
Given,A=1{2,4,6,9}and B=1{4, 6, 18, 27, 54} and

R={(a,b):aceA,beB,aisa

factor of b and a<b}

Roster form

R={(2,4),(2,6),(2,18),(2,54), (6,18), (6,54), (9, 18), (9, 27), (9, 54)}
Domain of R={2, 6, 9}

Range of R = {4, 6, 18, 27, 54}

Q27.The points (1, 3) and (5, 1) are two opposite vertices of a rectangle. The other two vertices lie on line
y = 2x + c. Find c and remaining two vertices.

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




Mathematics XI -Mind Curve Practice Paper 05 Answer key By Deepika Bhati (2023-24)

Ans.) Since, diagonals of rectangle bisect each other, so mid point of (1,3) and (5,1) must
satisfy y=2x+ci.e (3,2) lies on it
=2=6+c=>c=-4

OFT =60
Therefore other two vertices lies on y=2x-4

Let the coordinate of B be (x,2x-4) [ ‘

Therefore slope of AB . slope of BC=-1 R

>(2x-4-3)/(x-1) .(2x-4-1) /(x-5)=-1
-+ A(1,3) BA.

=(x2-6x+8)=0=>x=4,2=y=4,0 ’ v 3

Hence, required points are (4,4),(2,0)

OR

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

Ans.) Let 'P’ be the point (2,1) and Q be the image (4,3) of the point P in the line LM/
Mid point of PQ lies on LM.

Mid point of PQ is (3,2)

Slope of line PQ=1

- slope of LH x slope of PQ=-1

-~ slope of LH=-1

Equation of LM :x+y=5

Q28. If z is a complex number such that |z|=1, prove that (z—:) is purely imaginary

Ans.)
Letz = x +1y. Then |z|* = x> + y2.
Therefore the condition |z| = 11s equivalent to
X+yi=1.
Z-1 X+1v-1
Now = =
Z+1 X+iv+1
—1+1V) (x+1-1v)
\+1+1\) (x+1-1y)

(x® +v2 —1) + 21y oiv _
= —= ——by (1)
(x+1)* +vy2 (x+1) +y2
Z-1, .
Hence 1S purely imaginary when |z| = 1

provided z = —1.

z-1
When z = 1, we have
Z+1

= 0.

Now recall that according to the definition 2 given in §2, 0 is a pure imaginary
number, since the point 0 which corresponds to z = 0 lies on both real and
Imaginary axes.

oo i
So in this case also,
Z+1

1s a pure imaginary number.
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Q29.Using properties of sets and their complements prove that (AU B) N (AU B')=A.
Ans.) LHS=(AuB)N(ANB') =AU (BNB) (By distributive law)
=AUOQ (~-BNB =9)
=A RH.S
Q30. Find the length of major, minor axis and latus rectum of the following ellipse, 16x? + 25y% = 400
Ans.)  16x*+25y?=400=>x2/25 +y2 /16 =1
Therefore, a=5,b=4

¢ =Va? — b? = 3 Length of major axis: 2a=10

Length of minor axis: 2b=8

.. 2b?  2x16 32
Eccentricity (e): 5/3,Latus rectum == ><5 ==

OR

Find equation of an ellipse having vertices (0, £5) and foci (0, £4).

2 2
Ans.) Since the foci are on y axis, the equations of the ellipse is of the form x—z + y—z =1
b a
Given: vertices are (0, +5),a=5
Also, since fociare (0, +4),c=4andb?=a?-c>=25-16=9
. . x?  y?
Therefore, the equation of the hyperbola is 5 + Pyl 1
Q31.Prove that cos? x + cos?(x + 120°) + cos?(x — 120°) = %
Ans.) | s = cosx + cos2(x + 120°) + cos2(x — 120°)
1+cos2x 1+cos2(z+120°) 1+ cos2(z—120°) 9 1+ cos26
= 9 + 5 + 9 ‘o costh = 5

3 1
=513 [cos 2z + cos(2z + 240°) + cos(2z — 2407)]

3 1
23 (cos 2z + cos 2z cos 240°— sin 2z sin 240"+ cos 2z cos 240"+ sin 2z sin 2407)

1
= — + E(COS 2z + 2 cos2z cos2407)

1
+3 [cos 2z + 2 cos 2z cos(180°+607)]

CCHINUCRY CRUURE R oC

1 o
+ E[cos 2z + 2 cos 2x(—cos 60°)]
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3 1 1
= —+ —|cos2x — 2cos 2z | —
2 2 2
3 1

=5 —(cos 2z — cos 2x)
3 1

—+ —(0

3

2

= R.H.S.

SECTION-D
( Question number 32 to 34 carry 4 marks each)

Q32.
o 4.
*,,,,R@&Z,(é/@ (3,3) (10,2X0,5) §

(DR P [E E—
,ﬁ,_,“zwbui@ famsy
nomin & R = izlgzsﬁmmu il
et M‘ﬁLiﬁ,, Gy

Q33.

U) M i um haoBabili \(/)'/
' Mo mum &nﬁ&c&i Y ki

&) ?CED Lp (&)
Q\'\ ) A Teoth oxthact-
B (awity fed,
PeAN B) = PA) LP(B) ~P(R/U‘@

(8

e( {\' L)(b)’ - {’_"CAU(;) = \‘“O)QB
— 095F
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Q34. (9 elemnts (hl\ Qqﬁf”£“17t7ﬂﬁii33
fi).. 95 edemds (L %?’.?Lt‘flu (53D
@ st% () udly = i el
éx%?.ggj,_><éﬁ\giﬁﬁﬂ

*ijﬁd_dwwﬁmwﬁkiﬁfT?TEJ%m

e s ol asthdiians e

9{2}_h _
4&Q b Cap 0Y) " ﬂﬂwﬂ ‘il«')fu

} &Wﬂ‘ﬁu

l+70( ] c«n L""W ( N 7" 5 ‘
\?h[\ N@.LJ; 7 ‘*3 ‘f g t *v_,__:, g (‘:’%N/)
5 =] Sr.
4
SECTION - E

( Question number 35 to 38 carry 5 marks each)

Q35.Solve for x, 2 —

Ans.) 21-\4-1 Mc’ Z!—(?l
x -1 N~

-\

Z*&*‘*““La) end 2m - —2ni2

>o

-t W~
w M-
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— .+

_® —

> ' anp X~ >0

>
 &a (3/\1,0 X &(1,0)

(b L te (3/‘1}9 u((,p)

Solve for x,|x + 1| + |x| > 3,x ER

— (x4 x>, —(x4)+X >3 (A +0)tn >3, L+ 1)-03

—2% Ay —1572 ;\)—aﬂy X N d IV AL 1>3
_2m > Y N> Fale
ML L -
N>

oA e (o, DL S)

Q36.. If a and b are the roots of x2 — 3x + p = 0 and c and d are roots of x?2 — 12x + g = 0, where a, b, c,
17

d form a GP. Then prove that 4P .
q-p 15

Ans

We have,
a+b=3ab=p c+d=12andcd =g
a, b, c and d form a G.P.

o Firstterm =a, b=ar, c= ar®and d = ar’

Then, we have

a+b=3andc+d=12

= a-+tar =3

=a(l+r)=3...(7)

Similarly, ar®(1 +7) = 12... (i)
ar!(1+r) 12

a(l+7) 3

)
= r*=4
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sa(l+r)=3
=a=1
Now ,p = ab
=p=axar=2
And, g = cd

=>q=ar2><a’r3=25=32
) q—l—p_32—|—2_34_ 17
"q—p_ 32—2 30 15

Q37.If p1 and p, are the lengths of perpendiculars from the origin to the line x sec @ + y cosec 0 = a
and x cos 9 — y sin 8 = acos 20respectively then prove that 4P% + p% = a? '

Ans.) The given lines are xsec 0 +ycosecB=a... (1)
xcosB-ysinB=acos26...(2)

let p1 and p 2 are the perpendiculars from the origin upon the lines (1) and (2), respectively

a
Py = ’ 5 —| and p,
\vsec2B + cosec-6
’ acos 20 |
\C0s°B + sin@
= p, = =|—a x 2sinBcosB| and p,
= | — acos28
1 ] »
= p; = ;|- asin28| and p;

= | — acos20|

= 4p;2 + p;? = a? (sin?20 + cos?2 0) = a2

Q38.Find the mean deviation about the mean for the following :

Xi

10

15

20

25

Fi

4

6

3
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First we will calculate mean

5 7 7x5 =35 |5 —=14| =|-9] =9 7x 9=63
10 4 4x10 =40 |10 —14| =|—-4|=4 4x 4 =16
15 6 6x15 =90 |15-14| =|-1]=1 6x 1 =6
20 3 3%x20 =60 |20 —14| =16] =6 3x 6 =18
25 5 5x25=125 |25 — 14| =[11] = 11 5x 11=55
Xf: =25 X[ =350 Y filx; — x| =158
Mean(x) = 21X
2
- 350
x:
25
x =14
Mean deviation about mean =%}_f

Putting ). f;|x; — x| = 158, f; =25

M.D. (%) = x 158

=6.32
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