CBSE Board
Class XI Mathematics
Sample Paper - 5
Time: 3 hrs Total Marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consist of 29 questions.

3. Questions 1 -4 in Section A are very short answer type questions carrying 1 mark
each.

4. Questions 5 - 12 in Section B are short-answer type questions carrying 2 mark each.

5. Questions 13 - 23 in Section C are long-answer I type questions carrying 4 mark
each.

6. Questions 24 - 29 in Section D are long-answer type Il questions carrying 6 mark
each.

SECTION - A
1. In AABC,ifa=2,b =3 and sinA = %, find m £ B.

125
2. Find the value of (—j
i

OR
Express the (1 +1i)(1 + 2i) in the standard form of a + bi.

3. Write the given statement in the form ‘If- then’, and state what are the component
statements p and q.

If I have the money, i will buy an i-phone.

4. The figure below gives a relation. Write it in the roster form.

SECTION -B

5. If P and Q are two sets such that P has 40 elements, P U Q has 60 elements and P N Q has
10 elements, how many elements does Q have?
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6. Find the equation of the circle, the co-ordinates of the end points of whose diameter are
(-1, 2) and (4, -3).

7. What is the number of ways in which a set of 5 cards can be chosen out of a deck of 52
cards, if each set of 5 cards has exactly one ace?
OR
A die is thrown. Find the probability of getting
1. aprime number
2. anumber more than 6

8. Prove that cos 5x =16 cos®x - 20 cos3x + 5 cos x

9. In how many ways 6 different beads can be arranged on a thread to form a necklace?

OR
1 1

=—, find x.
9! 10! 11!

10. Find an infinite GP whose first term is 1 and each term is the sum of all the terms which
follow it.

11.Find the values of' k' for which —%,k,—% are in G.P. Find the common ratio/s of the G.P.

OR
Find the sum of 7 terms of the G.P. 3, 6, 12,...

12.1f 1+ (1+2) + (1+§+3) +..ton terms is S, then find S.
SECTION - C
13. Evaluate: L+ — L -
1 -1 1+i
OR

If (a +ib) (c +id) (e +if) (g +ih) = A +iB,
then find the value of A% + B>

14. Solve the given quadratic equation: 9x%>—12x+20=0

15. Find the co-efficient of x5 in the expansion of the product (1 + 2x)¢(1 - x)?
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16. Show that: tan 3x tan 2x tan x = tan 3x - tan 2 X - tan X

secBA-1 tan8A

17. Prove that: =
sec4A—-1 tanZ2A

OR
Prove that: a(sin B - sin C)+ b(sin C - sin A)+ c(sin A - sin B) = 0.

18. LetA={a, e,i,0,u} and B={a, i, k, u}. Find A - B and B - A. Are the two sets A - Band B
- A (i) equal (ii) mutually disjoint. Justify your answer.

19. Show that \/2+/2-+ 2+ 20586 = 2cos6, 0<e<§

3—-x,x>1
20. Draw the graph of f(x) < 1, x=1 and find the range of f.
2%, x<1
OR
1, x2>1
Draw the graph of f(x) < x —1<x<1 "7 dtherangeoff.
-1, x<£-1

21. LetA={a, b, c,d} and B = {p, q, r}. Write an example of onto and into function from A to
B. Does there exist a one-one function from A to B. Justify your answer.

22. Prove that cos®x + cos® (x+ g) + cosz(x — g) = §

2

23. The mean of 8, 6, 7, 5, x and 4 is 7. Find (i) the value of x (ii) the mean if each
observation was multiplied by 3 (iii) the mean deviation about the median for the
original data

SECTION -D

24. When two dice are thrown simultaneously, find the probability that neither a doublet
nor a total of 10 will appear.
OR
The probability that a student will receive A, B, C and D grade are 0.4, 0.35, 0.15 and 0.10
respectively. Find the probability that a student will receive
1. BorCgrade
2. Atmost C grade
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25. Using mathematical induction prove the following:
1 1 1 1 n(n+3)
+ + + e + =
1.23 234 345 n(n+1)(n+2) 4n+1)(n+2)

26. (i)A box contains 10 red marbles, 20 blue marbles and 30 green marbles. 5 marbles are
drawn from the box, what is the probability that
(a) all will be blue? (b) at least one will be green?
(ii) A die has two faces each with number ‘1’, three faces each with number ‘2" and one
face with number ‘3. If die is rolled once, determine
(a)P(2) (b) P(1 or3) (c) P(not 3)

27. Find the derivative of
(i)sin(x + 1) by the abinitio method

(i)

1 + tanx
OR

Evaluate the limits of the following two functions of x:

- X—2 1
(1)llm{ 3 5 }
x>0 x"—x x —-3x +2x

sin4x

(ii)lim —
x—0 sin 2x

28. Find the length of the perpendicular drawn from the points,
(x]az —b? ,0) and (—x/az —b? ,0) to the line 5cosE)+%sinE) =1
a

Show that their product is b2.

29. Solve the inequalities and represent the solution graphically

(3x+11)
2

5(2x-7)-3(2x+3)< 0; 2x+19<6x+47and 7< <11

OR

How many litres of water will have to be added to 1125 litres of a 45% solution of acid
so that the resulting mixture will contain more than 25% but less than 30% acid
content?

Get More Learning Materials Here : & m @) www.studentbro.in



CBSE Board
Class XI Mathematics
Sample Paper - 5 Solution

SECTION - A

1. We have,
a b c

sinA B sinB B sinC
2 3

2 sinB
3
= 3=3sinB

=sinB=1
=ms/B=90°

OR
(1+i)(1+20))=1+2i+i+2i2=1+3i-2=-1+3i
Comparing witha + biwe geta=-1andb =3

3. p: I have the money;
q: I will buy an i-phone,
p — q: If I have the money (—) then I will buy an i-phone

4. Relation R from P to Q is R ={(9, 3), (9, -3), (4, 2), (4, -2), (25, 5), (25, -5)}
SECTION - B

5. According to the question,
n(P) = 40,n(PU Q) =60 andn(P N Q) =10
n(PuQ)=n(P)+n(Q)-n(PNQ)
60=40+n(Q)-10
n(Q)=60-40+10=30
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6. We know that the equation of the circle described on the line segment joining (x1, y1) and (x2,
y2) as a diameter is,
(x-x1)(x-%x2) +(y-y1)(y-y2) =0
Here,x1=-1,x2=4,y1=2and y2=-3
Thus, the equation of the required circle is
x+1)(x-4)+(y-2)(y+3)=0
=x2+y2-3x+y-10=0

7. One ace can be selected from 4 aces in 4Ci.
Other 4 cards which are non-aces can be selected out of 48 cards in 48C4 ways.
The total number of ways = 4C 1 x 48C4
=4x2x47x46x45=778320

OR
S={1,2,3,4,5, 6}
n(S)=6
1. A: Getting a prime number
A={2,3,5}
n(A)=3

Required probability = 3/6 = %2
2. B:Anumber more tan 6

As Bis null set.

P(B)=0

8. Let,
cos 5x = (cos 5x + cos x) — cos X

5x+x 5x—-x
=2coSs 5 cos —COSX

=2c0S3X COoS 2X — COSX

=2(4 cos®x-3 cosx)(Zcos2 x—1)—cosx

5 3

=16 cos’x—20cos’x + 5 cosx

9. 6 beads have to be arranged in a circular fashion which can be done in (6-1)!

But anticlockwise and clockwise arrangement of beads in a necklace are same so
(6-1)!x(1/2) =60
OR
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1 1 X
-

9! 10! 11!

l+ 1 X

9! 10x9! 11x10x9!

1 1 x )1
—1+—|= —
9!( 10] (11x10j9!
1n__x

10 11x10
x=121

10.
Given that the first termis 1.
Also given that each term is the sum of all the terms which follow it.
Let 1, r, r?,... be an infinite G.P., where r is the common ratio.
e a
Sum of terms of an infinite G.P., S= —1
-r
Here,a=r
r

Thus, S=——

1-r
From the given statement of the problem, we have,

1
=>r==
2

Thus the required G.P. is:

=k=+1

Whenk =1,GP.:—2,1,—~
72
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22
7
Whenk:—l;GP:—z,—l,—%
L7
=773
7
OR
3,6,12,...
a=3,r=2andn=7
7 7
Sr=a| T2 |23l 271 | _3x127-381
r—1 2-1
12. an = (1+2+3+....n):n(n+1)
n 2n
Sn = Zan
n
13w
2i=1
:ln(n+1)+2
2 2 2
2
_("+n) n
4 2
_n(n+3)
4
SECTION -C

13.
1+ 1-i (1+i)° —(1-1)°
1-i 1+ (1-i)(1+i)

(1+12+21)—(1+12—21)

- (1-1)(1+i)

_(1-1+20)-(1-1-2i) (2i)-(-2i)

i
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2i+2i  4i

(1--1) (2)
1+ 1-i :|Zi|: /02+22:ﬁ:2

1-1 1+

OR
Consider the given equation:

(a+ib) (c+id) (e +if) (g +ih) = A +iB
Let us take modulus on both sides,
|(a+ib) (c +id) (e +if) (g + ih)| =|A +iB|
We know, |lez|:|zl||zz|
~.|(a+ib) (c +id) (e +if) (g + ih)|=|A +iB|
= |(a + ib)||(c + id)||(e + if]”(g + ih)|=|A + iB|
= x/az +b? .«/c2 +d? .x/e2 +f2 .\/gz +h? =\/A2 +B?
2 2
= [\/az +b? .\/c2 +d? .\/e2 +f? .\/gz +h2} = [x/AZ +B? J
= (a2 +b2).(c2 erz).(e2 +f2).(g2 +h2)=A2 +B?

Thus, the value of A2 + B? =(a2 +b2).(c2 +d2).(e2 +f2).(g2 +h2)

14. Consider the given quadratic equation:

9% % -12x+20=0
:>3x2—4x+2—30=0

-b+ \/bz —4ac

X =

2a
—(-4)+ (—4)2—4x3><@
e - 3 4+16-4x%20
2.3 6
4+16-80 4+-64 4+8J-1 2+4i
6 6 6 3
2 4.
>X=—*—1
373
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15. To find the coefficient of x° inthe expansion of the product,
(1+2x)°(1-x)

Let us find the expansions of the 2 binomials.

(1+2x)° =°Cy(2x)" + 6C; (2x)" + 0C, (2x)% + 65 (2x)° + OC, (2¢)*

+Cg(2x)° +°C4 (2x)°
= 1x1+6x(2x)+15x(2x)" +20x(2x)° +15x(2x)"
+6x(2x)° +1x(2x)°
—1+12x+60x% +20x(2x)° +15x(2x)*
+6x(2x) +1x(2x)°
(1-x) =7Co (%) +7Cy (=x)" + 7Cp(—x)* + 7Cy (%)’ + 7Cy (%)
+7Cs(—x) +7Cs (—x)° + 7 ¢y (—x)
—1x1-7x(x)+21x(x)’ =35x(x) +35x(x)*
—21x(x)” +7x(x)° =1x(x)’
=1-7x+21x* -35x> +35x* —21x° + 7x® -x’
Product of (1 +2x)°(1-x)’
:[Jr|:|x+2 +[160K3 +[240)x* + [192° +64x6]
><[+2 335k 21k +7x° —xq
~.Coefficient of x in the product
=1x(—21)+12x35+60x(—35)+160x21+240x(-7)+192x1
=-21+420-2100+3360-1680+192

=3972-3801
=171

16. Consider, 3x=2x+X
Rewriting tan3x = tan(2x + x)

tanx +tany
tan(x+y)=———
1-tanxtany
tan2x +tanx
tan3x =

1—-tan2xtanx
tan3x - tan3x tan2x tanx = tan2x + tanx
or tan3x - tan2x - tanx = tan3x tan2x tanx
or tan3x tan2x tanx = tan3x - tan2x - tanx
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17. We need to prove that,

secBA—-1 tan8A
sec4A-1 tanZ2A

Consider L.H.S.

1-cos8A
Tcos8A _ 2sin®4A _Cos4A
1-cos4a  cos8A  2sin22A
cos4a
_ 2sin4Axcos4Axsin4A

 cos8Ax2sin2A xsin2A
_ sin8A y 2sin2Axcos2A  tan8A

 cos8A  2sin2Axsin2A  tan2A

OR

Consider the L.H.S of the given equation:
L.H.S=a(sinB—sinC)+b(sinC—sinA)+c(sin A —sinB)
Let us use the identity,

a b ¢
sinA  sinB  sinC
Thus,L.H.S =asinB —asinC+bsinC—-bsin A +csin A —csinB
= L.HS =bsinA —csinA +csinB—bsinA +csinA —csinB
= LHS=0

RHS=0
Hence proved.

18. A - B = {¢, 0}, since the elements ¢, o belong to A but not to B and B - A = {k}, since the
element k belongs to B but not to A.
()We note that A - B #B - A.
(ii))The sets (A - B) and (B - A) are mutually disjoint sets, i.e. the intersection of these two

sets is a null set.
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19. {242+ 2+ 2c0580
=\/2+\/2+,/2(1+cosse)
:\]IZ+\/24m,f2><2cos2 40
—\2+ 2 +2c0s40
:\f2+,/2(1+cos49)

:\/2+f\/2><2cos2 20
=J2+2c0s26

=,/2(1+cos26)

=+/2x2c0s’0

=2co0s0

.'.\/2+\/2+»\/2+2c0589 =2cos0

20. Range of f= (-0, 2)

OR
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Range f=[-1, 1]

21. Into Function: {a, p), (b, q), (¢,p),(d,p)} range must be the proper subset of set B
Onto: {a, p), (b, q) (¢, 1), (d, r)} range must be same as set B
No one-one function can be defined from A to B because n(B) <n(A)

22. cosx + cos? (x+ g) + COSZ(X - g)

=coszx+cosz(x+g)+1—sinz(x—g)

=1+cos’x+ {cos2 (x+ g) —sinz(x - g)}

:1+coszx+{cos(x+§+X—§)cos(x+g—x+g)} ['.'coszA—sinzB:cos(A+B)cos(A—B)}
2 27

=1+cos x+cos(2x)cos(?]
2 1

=1+ cos“x+cos(2x)| —=

—1+cos®X + 2cos X — 1 (

NIH

)

N | =

—1+cos’x + [—COS X+ —j
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23. (i)
7 =

8+6+7+5+x+4

6

=>42=8+6+7+5+x+4

—=>42=30+Xx
=>x=12

(ii)If each observation is multiplied by 3, the mean will also be multiplied by 3, hence the

mean is 21.

(iii) Arranging in the ascending order 4, 5, 6, 7, 8, 12

Median = 6_;7 —-6.5

Forming the table, we get

Xi 4 5 6 7 8 12
Xi-6.5 -25 ] -1.5 | -0.5 0.5 1.5 5.5
|, —6.5 | 2.5 1.5 0.5 0.5 1.5 5.5
n n
> [x—M|= 3 |x; —6.5=12
i=1 i=1
n n
— i= _i=
MD(M) I 3
_12
=6 =2.0
SECTION -D

24. Let S be the sample space. Then n(S) = 36

Let E; =event that a doublet appears
Let E, =event of getting a total of 10.

Then, E; =[(1,1),(2.2),(3.3),(4,4).(5.5).(6,6) ],

and E, =[(4,6),(5,5),(6,4) |

By NEy=[(55)]

So,n(E;)=6,n(E;)=3and n(E; NE,)=1.

Thus,

(5,156

=
—

9]
~

w

P(s;) -2

=
—

9]
~

w

6 1

1
6’
1

2
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n(E; nE) 1
n(s) 36
Therefore, the probability of getting a doublet or a total of 10
=P(E; orE,)
=P(E; UE,)
=P(E;)+P(E;)-P(E; NE;)
1 1 1

"6 12 36

P(E; NE,)=

Thus P(getting neither a doublet nor a total of 10)
= P(a and 5)

()

=P(E, UE, )
=1-P(E, UE,)

OR

Let E1, Ez, E3 and E4 denote respectively the events that a student will receive A, B, C and D
grades.
P(E1) = 0.4, P(Ez) = 0.35, P(E3) = 0.15 and P(E4) = 0.10
1. Required probability = P(E2 U E3)
= P(E2) + P(E3) ~ Mutually exclusive events
=0.35+0.15=0.5
2. Required probability = P(E3 U E4)
= P(E3) + P(E4) ~» Mutually exclusive events
=0.15+0.1
=0.25
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25. LetthestatementP(n)be: !

1 1 1 ~ (n)(n+3)
""" (n)(n+1)(n+2) 4(n+1)(n+2)

-+ + +
1.2.3 234 345

ConsiderP(1): 1 = (1)(1+3)
1.2.3 4(1+1)(1+2)
1 (Ha+3) 141

= = = [P(1)istrue]
1.23 4(1+1)(1+2) 423 123

Let us assume that P(k) is true

P(k): ! + ! + L +.t 1 = (k)(k+3)
1.23 234 345 (k)(k+1)(k+2) 4(k+1)(k+2)
To prove:
P(k+1): ! + ! + ! +..+ ! + !
1.23 234 345 (k)(k+1)(k+2) (k+1)(k+2)(k+3)
C(k+1)(k+4)
C 4(k+2)(k+3)
1 1 1 1 1
LHS = + + +..+ +
123 234 345 (k)(k+1)(k+2) (k+1)(k+2)(k+3)
1 1 1 1 1
= + + +..+ +
1.2.3 234 345 k(k+1)(k+2) (k+1)(k+2)(k+3)
_ k(k+3) 1 .
_4(k+1)(k+2)+(k+1)(k+2)(k+3)(usmgp(k)
B 1 _k(k+3)+ 1
S (k+1D)(k+2)] 4 (k+3)
B 1 k(k+3)2+4
C(k+1)(k+2)|  4(k+3)
B 1 k(K2 +9+6k)+4
C(k+D(k+2)|  4(k+3)
1 [KP+9k+6KkP+4
C(k+D(k+2)|  4(k+3)
B 1 (k+1)2(k +4)
C(k+1)(k+2)|  4(k+3)
:w:ms
4(k+2)(k+3)
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26.
(i) There are a total of 60 marbles out of which 5 marbles are tobe selected

Number of ways in which 5 marbles are to be selected out of 60 = 60C5

(a)
Out of 20 blue marbles, 5 can be selected in= 20C5
20!

20 : I5155!
P(all 5 blue marbles) = 60C5 _ 5151 _ 2015155!
Cs 60!  5115!60!
555!
~20.19.18.17.16 _ 34

© 60.59.58.57.56 11977

(b) Number of ways in which 5 marbles are to be selected out of 6O=60C5.

Out of 30 non-green marbles, 5 can be selected in30C5
30!
Cs 51251 30!5!55!
60c. 60! 5125160!
5!55!

P(all 5 non-green marbles) =

~30.29.28.27.26. 117
60.59.58.57.56 4484
P(atleast one green marble) = 1— P(all 5non —green marbles)
117

4484
4484-117 4367

4484 4484
(ii)On the dice two faces are with number '1’, three faces are with

number '2' and one face is with number '3’

2 1 3 1 1
(1)=2 =3P =2 =2 iPE) -

1
S P2)==
() P(2)=7
(ii) P(1 or 3)=P(1)+P(3)[The events are mutually exclusive]
1 1 1
=4+ —=—
3 6 2

(iii) P(not3)=1-P(3)=1-

N |
ol
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27. (i)sin(x+1) by the definition method
Let y=sin(x+1)
=y + 0y =sin(x+0x+1)
= 8y =(y +8y)—y =sin(x+8x+1) — sin(x+1)

~2cos( x+6x+21+x+1 )sin( X+0X+ 12— (x+1) )

- 2cos(—2X+2X+2 )sin(%x)

S_y = l2cos(—2X+8X+2 )sin(s—x)
0x 00X 2 2

sin(>)
= lim 8—y: lim cos(2X+6X+2) 2
8x—>0 80X 3x—0 2 X

2

. OX
.0y .. 2X+0X+2 . . sin(=-)
= lim — = lim cos( ) lim

300X  8x—0 2 5x—0 Sl

2

N d_y 2xX+2
dx
ay

=cos( )1

= d =cos(x+1)

(ii)Lety =

1+tanx

(1+tanx);X(X)—(X);X(l+tanx)

dy
= 2

dx (1+tanx)

dy (1+tanx).1—(x)(sec2 X)
> — =

dx (1+tanx)2

dy 1+tanx —xsec?x

dx (1+tanx)2
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{x—z_ 1 }_ x-2 1
X —x X —3x°+2x x(x—-1) x(x2—3x+2)

| ox=2 3 1
Clx(x-1) x(x-1)(x-2)

[ xaxra-t
T x(x=1)(x-2)

B x2—4x+3
x(x-1)(x-2)

I x*-2 1 X —4x+3
lim 5 — 5 =lim——
=1 x"—x  x°—3x"+2x x->1X(x-1)(X-2)
_lim X231
x-1 x(x—1)(x—-2)
Xx—3 1-3

Cxolx(x-2) 1(1-2)

(ii) lim — = lim X —
x—0 sin2x x—0| 4x sin2x

. sin4x sin2x
=2xlim +
x—0| 4x 2X

) sin4x . sin2x
=2x lim + lim
4x—0| 4x 2x—-0| 2%

=2x1x1=2

sin4x [ sin4x  2x }
x2

(asx—>0,4x —>0and 2x —>0)
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28. Perpendicular distance of the point (m,n) from the line ax+by+c=0, is given by

a(m) + b(n) +c|
\/a2 +b? ‘
.. Perpendicular distance of the point (\laz —b? ,0) from the line

X cos0+Ysino-1 =0, is given by

a
cose( /az—b2)+sme(0) 1 cose( /az_bz) 1

TR (eI

Perpendicular distance of the point (—xlaz —b? ,0) from the line

X cos0+ sinf-1= 0, is given by

a
_cose(\/ﬁ)erlr)le(o) 1 _cose(m) 1

a _ a
(cosejz (sinejz (cosejz (sinejz
+| —— +
a b a b
Product of the perpendicular distances

cose( /az—bz) 1 _cose( /az—bz) 1

| a a
(cosejz (sin@jz (cos@jz (sine z
+] 2= +
a b a b

_COSO( /az—bz) _1[c056( ,az—bz) +1}

d d

(T () o ()
(a2 _b? )cos2 0

aZ

(cosejz (sin@jz
+ -
a b

-1
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b% cos®0+a’sin’0
a’b?
{az cos?0—b?cos?0—a’ }‘

a’b?

aZ

b% cos?0+a’sin®0
b?|a’ cos? 0 —b? cos? 0 — az‘
b?cos® 0 +a®sin® 0
b?|-a? (1- cos? 0)- b? cos? 6‘
b cos? 0+a’sin® 0

b?|-a? (sin2 0)— b? cos? 9‘

b? cos? 0+a”sin? @
b? —(a2 (sin2 0)+ b? cos? 6)‘
b? cos? 0 +a”sin? @
b? (a2 (sin2 0)+ b? cos? 6)
) b? cos® 0 +a’sin® @

=h2
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29. 5(2x -7) -3(2x+3) <£0;
2x+19 < 6x+47
and

73@311

Let us solve the inequalities one by one and
then work out the common solution.
Inequality 1:

5(2x-7) -3 (2x+3)<0

= 10x-35-6x-9<0

=4x-44 <0

=4x< 44

=>x< 11

Inequality 2:

2x+19 < 6x+47

=2Xx—-6x <-19+47

= —4x<28

=>-x<7

=>x >-7

Inequality 3:

73(3L11)§11

=14 <3x+11<22
=14-11<3x<22-11
=3<3x<11

11
=1<x<—
3
x£11,x2—7,1£x£% together :>1£X£1—31
X
[lililjl [11;“'3,0}
-1 0 1 2 3 4
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The amount of acid in 11251t of the 45% solution=45% of 1125=

OR

45x1125
100

Let x It of the water be added to it to obtain a solution between 25% and 30%

solution

1125><4—5

— 250 < —— 100 3004
1125 +x

45
1125x——
25 < 100 _ 30

=
100  1125+x 100
25 1125x45 30

= < <
100 (1125+x)x100 100

1125x45

—<

(1125 +x)

1 (1125+x) 1

= > >
25 1125x45 30
1125x45

:>2—>(

=25<

1125 +x)>
30

N 50625 >(1125 +x) S 50625
25 30

=2025> (1125 +x)>1687.5
=2025> (1125 +x)>1687.5
=2025-1125>x>1687.5-1125

=900>x>562.5
=562.5<x<900

1125x45

So the amount of water to be added must be between 562.5 to 900 It
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