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JAWAHAR NAVODAYA VIDYALAYA PATHANAMTHITTA

MODEL EXAM (2017-18)
SUBJECT: MATHEMATICS MAX. MARKS: 100

CLASS:XI DURATION : 3HRS

General Instructions:-

1. All questions are compulsory
2. This question paper consists of 29 questions divided into four sections A, B,C
and D. Section A comprises of 4 questions of one mark each, section B
comprises of 8 questions of two marks each, and section C comprises of 11
questions of four marks each and section D comprises of 6 questions of six
marks each
3. All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question
4. There is no overall choice. However, internal choice has been provided in
03 questions of four marks each and 03 questions of six marks each. You
have to attempt only one of the alternatives in all such questions.
5. Use of calculators is not permitted. You may ask for logarithmic tables, if
required.
SECTION A
1. Write the set in roaster form A = {x: x is a prime number which is divisor of 60}
2. ldentify the quantifier in the given statement and write the negation of the
statement : “There exists a number which is equal to its square”.
3. How many words, with or without meaning, can be formed using all the letters of
the word EQUATION, using each letter exactly once?
4. Find the distance of the point (0, 0) from the line 3x + 4y +15 =0.
SECTION B
5. Let A and B be two sets such that n(A) = 3 and n(B) = 2. If (x, 1), (y, 2), (z, 1) are
in AX B, find A and B, where X, y and zare distinct elements.
6. Find the angle in radian through which a pendulum swings if its length is 75 cm

and the tip describes an arc of length 21cm.



7. Solve:/2x2 + x++/2=0

2
8. Find the third term in the expansion of (% - ;—x)“

9. Find the 10" term of the G.P. 5, 25, 125 ......

sin3x+7x

10. Evaluate lim :
x—0 4x+sin2x

11. Write the converse and contra positive of the following statement.
“If n is an odd number,then (n+1) is even.”
12. A letter is chosen at random from the word ‘ASSASSINATION’. Find
theprobability that letter is (i) a vowel (ii) a consonant.
SECTION C
13. 1fA={1,2,3,4} ,B = {4,5,6,7},and U = {1,2,3,4,5,6,7,8,9 }
verify that (ANnB) =A'UB and (AUB) =A'nB’
14. Let f(x) = X2, g(x) = 2x + 1 be two real functions. Find (f + g)(x), (f — g)(x),
(fg)(x), (f/9)(x).

15. Find the general solution of the equation sin 2x + sin 4x + sin 6x = 0.

OR
Prove that: (cosx +cosy)’ +(sinx+siny)’ = 4cos? X; y
-16 .
16. Convert the complex number ——= in polar form.
1+i/3
(OR)

Find square root of -5+ 12
17. Find the number of arrangements of the letters of the word INDEPENDENCE.
In how many of these arrangements,
a) do the words start with P
b) do all the vowels always occur together
c) do the vowels never occur together
(OR)
A group consists of 4 girls and 7 boys. In how many ways can a team of 5
members be selected if the team has

(1) no girl ?



18.

19.

20.

21.

22.

23.

24,

25.

(i)  at least one boy and one girl ?

(iii)  at least 3 girls ?
. i . . b\10
Find the middle term in the expansion of (Zax — ;)

Find the image of the point (3, 8) with respect to the line x + 3y = 7 assuming

the line to be a plane mirror.

Find the coordinates of the foci, the vertices, the length of major axis, the minor
y2

2
axis, the eccentricity and the length of the latus rectum of the ellipse, ’3‘—6 o= 1.

Find the ratio in which the line segment joining the points (4, 8, 10) and
(6, 10, — 8) is divided by the YZ-plane.

x3—cosx

a) Find the derivative of —
b) Find the derivative of (X + cosx).(x — tanx).
In a class XI of a school 40 % of the students study Mathematics and 30 % study
Biology, 10 % of the class study both Mathematics and Biology. If a student is
selected at random from the class, find the probability that he will be studying
Mathematics or Biology.
SECTIOND

In a college out of 100 students 15 offered Mathematics only, 12 offered Statistics
only, 8 offered only Physics, 40 offered Physics and Mathematics, 20 offered
Physics and Statistics, 10 offered Mathematics and Statistics, 65 offered Physics.
By drawing Venn diagram find the no: of students who

a. offered Mathematics .

b. offered Statistics.

c. did not offer any of the above three subjects.

Prove that: cos® x+ cos 2 (x +%)+ cos? (x—%):%

(OR)

Sin7A+ sin5A+sin9A+sin 34
Prove that: = tanbA
c0S7A+co0s5A+c0s9A+cos9A




26. Prove by using principle of mathematical induction that 2 x 7" +3 X 5" =5 s
divisible by 24, vn € N.
(OR)
Prove by using principle of mathematical induction that:

2 _
IX3 4+ 3X5+5X 7 + oo +(2n—1)(2n+1)=w,

VneN.

27. Solve the following system of inequalities graphically.
x+y<5 4x+y=>4 x+5y=5 x<4 y<3

28. Find the sum of n terms of the series :

2X3X4+4X5X6+6XT X8+ i

(OR)
Find the sum of the first n terms of the series: 8 + 88 + 888 + 8888 +-----
29. Find the mean and variance for the following distribution.
Classes 0-10 10-20 20-30 30-40 40-50

Frequencies 5 8 15 16 6

*kkkkk
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CBSE SAMPLE PAPER-01
CBSE Class — XI
MATHEMATICS

Time allowed: 3 hours,Maximum Marks: 100

General Instructions:

a) All questions are compulsory.

b) The question paper consists of 26 questions divided into three sections A, B and C. Section
A comprises of 6 questions of one mark each, Section B comprises of 13 questions of four
marks each and Section C comprises of 7 questions of six marks each.

c) All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

d) Use of calculators is not permitted.

Section A

1. Find the number of subsets of a set A containing 10 elements.

Sol: Number of subsets

10¢, + 10¢, + 10¢, + 10¢, + 10¢, + 10¢, 4 10¢, 4 10¢, 4 10¢, 4 10¢ 4+ 10¢, = 210

2. How many ways can you choose one or more students from 3 students?

Sol: 3¢y +3C, +3C3+=23-1=7

3. In How many ways can one choose 3 cards from a pack of 52 cards in succession (1)
with replacement (2) without replacement?

Sol: (1)Each card can be drawn in 52 ways and so the total number of ways

52 X 52 X 52 =523

(2)If there is no replacement the first card can be drawn in 52 ways, the second by 51 ways
and the third by 50 ways. Hence the total number of ways is

52 X 51 X 50 =132600
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4. State the condition under which the product of two complex numbers is purely
imaginary.
Sol: 1.None of the factors are zero

2.Factors must be of the form (a + ib); k(b 4 ia) where k is a real number.

5.In a circle of radius 1 unit what is the length of the arc that submits an angle of 2
radians at the centre.
Sol: Length of arc = r6

Hence length of arc==2units

6. Is cos 0 positive or negative if = 500 radians.

Sol: 1 Full rotation is 27rradians

500 radians = 5%0 rotations
% = 79.57rotations

79 full rotations and 0.57 of a rotation
0.5 < 0.57 < 0.75

The incomplete rotation is between L

5 and% of a rotation . Hence 500 radians is in third

quadrant. So cos @ is negative

Section B

7. Prove by mathematical induction that n(n + 1)(2n + 1) is divisible by 6 if nis a
natural number.

Sol: Letn =1

Thenn(n + 1)(2n + 1) = 6 and divisible by 6

Let it be divisible by 6 forn = m

Then m(m + 1)(2m + 1) = 6k Where k is an integer

For n = m + 1 the expression is
Mm+1)(M+2)Cm+2+1)=Mm+2)(mM+1)2m+1)+2(m + 1)(m + 2)

=m@m + 1)2m + 1) + 2(m + 1)2m + 1) + 2(m + 1)(m + 2)

=m(m +1)2m+1) +2(m + 1)(3m + 3)

=m(m + 1)2m + 1) + 6(m + 1)

=6k + 6(m + 1), This is divisible by 6.
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8. Solve cos 2z — 5sinx — 3 = 0.
Sol: 1 — 2sin’z — 5sinz — 3 =0
2sin’x +5sinz +2 =0

Let stinx =t

Then, 2t + 5t +2 =0

Solving this quadratic

2t(t+2)+ (t+2)=0
(2t+1)(t+2)=0

1
t=—2,t=—1
sinc = _71
First value of t is rejected as sin  should lie between (—1 and 1)

n+lmx

General solutionisz = (—1)""" ¢ +nn

9. For what values of m?x? + 2(m + 1)x + 4 = 0 will have exactly one zero.
Sol: Whenm = 0

The given equation reduces to a first degree and it will have only one solution
Also when the discriminant is zero it will have only one solution
Discriminant is

4(m+1)*—4m24 =0

4(m?+1+2m)—16m? =0

On simplifying and solving,

(m—1)(3m+1) =0

1

m=1m=—3

Hence the three values of m for which the equation will have only one solution is
1

m=0m=1m=—3
10. Three numbers are in AP. Another 3 numbers are in GP. The sum of first term of the
AP and the first term of the GP is 85, the sum of second term of AP and the second term
of the GP is 76 and that of the 3rd term of AP and 3rd term of GP is 84. The sum of the AP
is 126. Find each term of AP and GP.

Sol:
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A.P | a-d, a, a+d

G.P | b/g, b, bg

a—d+E — @i 1]
q

a+d+bg=84...(2)

2u+§+bg=lﬁg

349> — 859+ 34 =10
T 85 + /85% — 4 x 34 x 34

12::{34
- =
q or )
When g = 2
42-d+ 2 =85
d=-26

a=42,d=-26,g=2,b=34

AP

68, 42, 16
GP

17, 34; a3
nzzzl,nz::——%

11.If f(z) = 4° find f(x + 1) — f(x) in terms of f(x).
Sol: f(z +1) = 4**1

flz) =4

flz+1) = f(z)

=47t — g

— A4

_#(3)

= 3f(x)

12.If f(z) = log % Prove that
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Yoo
—)=3f(x) when -1<x<1
f(mf) f)

3
3x+x

L G S

when -1<x<1
Sol:

3x+x°
1+

i3
3x4+ 1

1 +3x

log

1438 +3x 40
=log - ;
1+3x"—-3x—-x

Ry
(1-x)°

=1lo

i L=]

13. Find the value of sin 7band cos 75.
Sol:

sin(45 4 30) = sin45 cos 30 4 cos 45 sin 30

1 Y31
—EXT—FEXg
VB4
e
_ VB2
T4

cos(45 + 30) = cos45 cos 30 — sin45sin 30
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1 V3 1 1
— B 2T T 752
_ V31
=
_ VBE
o 4

14. Prove that Si.nge _ cos30 2.
sin 0 cos @
Sol:

sinid ~ cos 30 sin3@cosf — cos 30sind

sin @ cosf sinf cos @
sin(38 — @)

sinfcosd

2 sin 28
2s5in#cos @
2sin20
sin29

15. If the line y = mx + 1 is a tangent to the ellipse £2 4 4y2 = 1 then find the value of

m?2.

Sol:

22 + 4(mz + 1)’ =1

7?2 + 4(m?z® + 2mz + 1) =1

2 +amPz? + 8mz +4=1

?(1+ 4m?) + 8mz + 3 =0

The line being a tangent ,it touches the ellipse at two coincident points, and so Discriminant
must be zero,

(8m)% - 4(3)(1 + 4m?) = 0

64m?-12 - 48m? =0

16m? = 12

2 _ 12

m== 76

m2=3
4
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16. Reduce the equation 3z — 4y + 20 = 0 in to normal form.

Sol: Divide the equation by —1/3? + —4? = —5

Hence,—%x—l— %y—él =0

Where, cos o« = %3 and sino = % and p=4
17. Solve the inequality i—f? <0.

Sol: Multiply both numerator and denominator with £ — 7.Then denominator becomes a

perfect square and it is always positive

Now (z +3)(x —7) <0
Critical points are (—3,7)
Hence, -3 < x <7

22 —azr+4

Sol:

tanx
sin 3x

19. Find lim,_,g
Sol:
lim —
z 0 Sin 3z
sina 1

tan r

1

— lim b
z ) I COST

_ 1_1
_1><1><3_3

Material downloaded from myCBSEguide.com.

Jeindx
3

Section C

7/10


http://mycbseguide.com/

% mvC BSEcuide.com

%" A Complese guide for CRSE studemss

20. Evaluate x3 + x2-4x+13whenx=1+iandwhenx=1-1i

Sol: Form a quadratic equation whose roots are 1 + 2

The equationis 22 — 2z +2 =0

The given expression

X3+ x2-4x+13=xX(X%-2Xx+2) +3(X2-2x +2) + 7

X3+X2-4X+13:X(0)+(0)+7

x3+x2-4x+13=7

21. Prove that the roots of the equation (z — a)(z — §) = k? is always real.

sol: 22 — (a+ Bz +aB — k=0

Discriminant of the above quadratic is { (a + 8)}* — 4(a8 — k?)

= (o — 5)2 + k2 is always positive and hence the roots are real.

and 1—1

22. If the roots of the equation lz2 4+ nz + n = 0 are in the ratio p : q then prove that

V'{E+\4E+"“E:D.
Ja fp A

Sol: Let the roots be pa  and ¢f

Thenpa +ga = —7...(1)

2 . n

pge” = -+
_Vr
Hence substituting equation 2 in equation 1
\/7_1 1 n o __

(Pta) g x—m+7=0
On simplifying ,
A N
Vi =+ Vi + T 0

23. Find lim, . (7 — x) tan % )
Sol:
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i3 X
COs
= fm 2
. . Fr—-x
2 - 5m
7
Fi 3 X
p
X—T
CO5
im 2 SR
r— . X—=r
xY ] Sm
7
r—r
2
. X—T
sin ———

since the limit of ——— =1

2

24.If a, b, c are 3 consecutive integers prove that (a-i)(a +i)(c +i)(c-1) = b%+1.

Sol: Leta=x — 1

b=z
c=z+1
Thm[:n—l—z‘}{[:n—1+1’){$+1+i}{$+1—i]

={(z —1)* — 2H{(z + 1)® — i?}

—{m—1}2+1}{[m+1f+1}

={(z—1)(z+ D)} + m—1}3+{ T +1)
= (a2 —1}°+(m—1} et +1
=zt4+1

=b+1

3

(144)"
(l—i)n_2
Sol: Multiply both Numerator and denominator with (1 — ). Then

1+ A+ (i)

a—iy2 (=)
multiplying both Numerator & denominator with (1 + 7)"

() (—20) (144)
(1—3)" (1+2)"
Simplifying

25. Prove that — 241

Material downloaded from myCBSEguide.com.
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_ {@+Py(-2)

S

On expanding and simplifying
213" (—2)i

pu— —2n

= —2¢""!

_ 2(i)n+1

,L'2

= 2"

26. Determine the coordinates of a point which is equidistant from the point
(1,2)and(3,4) and the shortest distance from the line joining the points

(1,2)and(3,4) to the required point is+/2.
Sol: Let the point be A(1, 2) and B(3, 4)

The mid-point of the line joining A and B is C(2,3)

Slope of line AB = % =1

Let the required point be D(a, §)

Then D must be a point on the line perpendicular to the line AB and passing through point C

.. Slopeof CD=-1
Equation of CD
y-3=-1x-2)
X+y=5
Equation of AB
y-2=1(x-1)
X-y+1=0
The point D(«, §) must satisfy the equation
X+y=35
sa+p=5...(1)
The perpendicular distance from (a, ) to AB is
a—p+1
= =2
a—pF=1...(2)
Solving equations 1 and 2
a=3,=2
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CBSE Class 11 Mathematics
Sample Papers 06

Time: 3 hours Maximum Marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into four sections A, B and C. D
Section. A comprises of 4 questions of one mark each, section B comprises of 8 questions
of 2 marks each and section C comprises of 11 questions of 4 marks each. And Section D
comprises of 6 questions of six marks each.

3. All questions in section A are to be answered in one Word, one sentence or as per the
exact requirement of the question.

4. There is no overall choice. However internal choice has been provided in 4 questions of
four marks each and 2 questions of six marks each. You have to attempt only one of the
alternatives in all such questions.

5. Use of calculator is not permitted.

SECTION A
1. Find the argument of complex number z = sin ¢ + 4cos &
. sin +
2. Evaluate: lim —=
x—0 %

3. Find the number of terms in the expansion of (3x + y)8 -(3x- y)8

4. Write the domain of the function f(z) = ——

x2—bx+6

SECTION-B

5. Two finite set have m and n element. The total number of subsets of the first set is 56
more than the total number of subsets of the second set. Find the values of m and n.

6. Let f: R - R be a function given by f(x) = x% + 1. Find £1(-5).

a—+ib a+ib
7. 1t c+id ct+id

8. If(n+1)!'=12(m-1) !, find n.

= x + 1y prove that = —1y.
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9.
10.

11.

12.

13.
14.
15.

16.

17.
18.

19.

20.
21.

22.
23.

24.

10
Find hte middle term in hte expansion of (% + Qy)

Find the sum of first 24 terms of the A.P.

aj, ag, asz. ...... if it is known that

ai +as+ajg*ags+agy *+ag = 225.

Find the equation of the perpendicular bisector of the line segment joining the points A(2,
3) and B(6, -5).

Find hte derivative of sin x. Cos X w.r.t. 'X'
SECTION-C

Show that /3 cos ec 20° — sec 20° = 4

Solve (x +1y) (2 - 3i) =4 + i. where X and y are seal

Let P be the solution set of 3x + 1 > x - 3 and is Q be the solution set of 5x + 2 < 3(x + 2),
x € n.Find theset PN Q

If there are six periods in each working day of a school, in how many ways can one
arrange 5 subjects such that each subject is allowed at least on period?

10
Find the term in dependent of X in (2332 — #)

Divide 63 into three parts such that they are in G.P. and the product of the first and the
second term is % of the third term.

The hypotenuse of a right angled triangle has its ends at the points ((1, 3)) and (-4, 1). Find
the equation of the legs of the triangle.

Find the equation of parabola whose focus at (-1, -2) and directrix is x- 2y + 3 = 0.

BRT z? -3
Evaluate: mlg?/ﬁ 273312

In a single throw of three dice, determine the probability of getting total of at most 5.
Let f be defined by f(x) = x - 4 and g be defined by

z?—16
g(z) = { eri> T7 4
k, x=—4

Find k such that f(x) = g(x) for all x.
SECTION-D

Calculate the mean deviation from the median of following data.

Wages per week (in Rs) 10-20 | 20-30 | 30-40 [40-50 |50-60 |60-70 | 70-80
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‘ No.of workers ‘ 4 ‘ 6

10 ‘20 ’10 ‘6 ‘4

If p and p' be the perpendiculars from the origin upon the straight lines
2

zsec @ —ycosec @ = a and x cosd + ysinf = acos 20 prove that 4p® +p?=a

3 3 3 3 3 3
sum the series i + 1 ;2 + 1 +23 +3 +...ton terms.

1
For any two sets A and B, prove that P(A) =P(B) = A=B

Prove that cos 20° cos 40° cos 60° cos 80° = %6

By the principle of mathematical induction, prove that (1 + )™ > 1 4+ nx foralln € N

and x > -1.
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N

IO

93}

8.

. Z:sin% + i cos

CBSE Class 11 Mathematics
Sample Papers 06
Answer
r
6
= 7 = cos% + isin

So, arg(z) = %

™

3

. sin %
lim -
z—0 =

1 _
let= =1y

— lim 2% —
y-)OO

4 terms

f(CIJ) 225216 (z—3)(z—2)
For Domain (f) =R - {3, 2}

. Let A and B are two sets having m and n elements.

A.T.O.

21 -2M =56
=2"(2™"—-1)=8xT

= 2" (2" —1) = 2% x (2° — 1)
AS comparing, n=3; m-n =3

= m =06

Thus, m =6;n = 3.

let f1(-5)=x = f(x) =-5

= x%+1=-5

= x%=-

= X = no real value.

So, f71(=5) =¢
a+1ib
© c+id

= <a+ib> =z 41y [Ile = 29 = 21 222]

= x + 1y (Given)

c+id

(a+ib) . <z__1> _Z
) [Q 22 ) n]
> =T

Mm+1D!'=12(n-1)!
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10.

11.

12.

=Mn+1).n.(n—1)=12(n—-1)!
= Mn+1)n=12

= Mm+1)n=4x3

=n=3

10
In the expansion of (% + Qy) , the middle term is Tg.

Ts = 10¢, (§)5(9y)5

= Iil_lToig_j x 9°yd

=252 X 39x°y°

= 61236 x° y°.

© aq +ag+aqg+aqg +agy =225

= (a1 + agq) *+ (a5 + agg) + (a1 *+ azg) = 225

— 3(ag +agy =225[Qa;+ap=ag+ap.g=ag+apg=..inanA.P.]
= aqtag=175

Now, So4 = % (a1 + a24)

=12 X 75 =900.
Slope of AB = % — _T8 — _9
OI1LAB,
So, slope of line Iis m = %
|
|
A ’ ¢ B
(2.3) (4,-1) (6,-5)

equation of line I is
y+1=3(x—4)
= X-2y-6=0.

y =sin X cos X

Diffr w.r.t 'X'....
dy . d d / .
— =sinzo-(cosz) + cosz —(sinz)

= sin X(-sin X) + CcOS X. COS X

2 2

= -sin“ X + cos“ X

= COS 2X.
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LHS = /3 cosec20° — sec20°

o V3 1 o v/3 cos 20°—sin 20°
~ sin20° cos20°  _ sin20° cos 20°

\/g o 1 o

ZZTCOS 20795207 | 5 sin 60° cos 20°—cos 60° sin 20°
o ] sin20°0cos 20° o sin 20° cos 20°
_ 2sin(60-20°)  94in40° 4sin40
© sin20°cos20°  sin20cos20°  2sin 20° cos 20°
_ 4sin40° 4
© sin40°
(X +iy) (2-3i) =4 +i
) 4+i (4+41) (2+31)
= = X

T ETTUW= 55 = e X (e
_ 5+14i 5 | 14,
-1 3T 13"14
So, x = iR and y = i

Six periods can be arranged for 5 subject in 6/5 ways. = 720 ways.

One periods is left, which can be arranged for any of the five subject, one left period can

be arranged in 5 ways.

Required no, of arrangements = 720 x 5 = 3600.

Six periods can be arranged for 5 subject in 6/5 ways.

=720 ways.

One periods is left, which can be arranged for any of the five
subject, one left period can be arranged in 5 ways.

Required no, of arrangements = 720 x 5 = 3600
10— r
General term, T, 1 = 10¢, (2:132) r(— 1 )

33
r
— 1OCT210_T (_%) $20—5T‘

it will be independent of x if 20-5r =0, i.e.ifr=4
4
so, Ts = 10¢, - 2° (— 1) — 2280

2 27 °
Let the three numbers be a, ar, ar?.
Given a + art ar® = 63 ...(1)and a, ar = %ar2
= a = %r ...... (2)

From (1) and (2) are get

%’r—i— %r2—|— %7"3 = 63

= 4+r24+r—84=0

= (r—4)(r’+5r+21)=0
—5+,/25—84

=r=4, 5
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Real value of ris 4. So, a = 3.
.., Three numbers are 3, 12, 48,
Let ABC be the right angled triangle such that Z¢ = 90°
1

Let m be the slope of the line AC then hte slope of BC = —=-.
A1, 3)

B
¢ (-4, 1)

Equation of ACis:y-3=m(x-1) and equation of BC is

y=-1-(z+4)

orz—1==2(y—3)

For m =0, these linesarex+4=0,y-3=0

For,them = oo linesarex-1=0,y-1=0.

Let P(%, y) be any point on the parabola is using focus directrix property of the parabola,
SP =PM

\/(w +1)2 4+ (y+2)° = 222

124(-2)
|
M P (x, y)
5(=1,-2)
direcin x
Xx=2y+3=0
—2y+3
S (1)t (y+2)? =

= 5%% + 5+ 10X +5y% + 20 - 20y = X% + 4y% + 9 - 4xy - 12y + 6X

= 4x? + 4xy + y? + 4x + 32y + 16 = 0. This is required equation of parabola.
R S R C o CARE)
o /3 B243VBx—12 T 3 22+44/3x—+/3x—12
: —/3)(z++/3) . (z+V3)

= lim (V3 = lim

:1;—>\/§ (JJ—|—4\/§)(:B—\/§) m_>\/§ (:13—{—4\/§)
_ W22
=555
Number of exhaustive cases in a single throw of three dice = 6 x 6 X 6 = 216. (favorable
number of cases = 10{i.e. (1,1, 1), (1,1, 2), (1,2, 1), (2,1, 1), (1, 2, 2), (2,1, 2), (2,2, 1), (1, 1,

3),(1,3,1), 3,11}
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10 _ 5
216 108
23. We have f(-4) =-4 -4 =-8 and g(-4) = k.

But f(x) = g(x) V x.
.., -8 =ki.e. k=-8 Ans.

So, required Probability =

24.
Mid _ Deviation
xi]isiii:s vfa\lue Frequency fj g:;seli:;e |di| =% - fi| di|
Xi 45|
10-20 15 4 4 30 120
20-30 25 6 10 20 120
30-40 35 10 20 10 100
40-50 45 20 40 0 0
50-60 55 10 50 10 100
60-70 65 6 56 20 120
70-80 75 4 60 30 120
N=> fi=60 > fildi| = 680
Here n = 60, so, % = 30; Median = [ + ( %f;ﬁ;) X h
=40 + (30;020) x 10 = 45
Mean definition from median = 2 fildi} _ 680 _ 11.33 Ans.

N 60
25. onelineisxsecd — ycosecd —a =0 ....(1)

P =length of perpendicular from the origin (0, 0) on (1)

—Qa
1 1 sin 6 cos 0
-

v/ sec0-+cos ec20
cos20 sin20

= p = asinfcosh ... (2)

_ —a _ —a

The other line is  cos @ 4+ ysinf — a cos26 = 0.... (3)
P' = length of perpendicular from origin (0, 0) on (3) is

—a cos 26

= a cos26

cos?f+sin?0

oL, 4p? + p'? = 4acos?6sin® 0 + acos?26
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= a?(2cosfsinh)? + a’cos?20
= a®sin?26 + a®cos?26
= a?(sin®26 + cos?26)

_ a2

Hence 4p2 + p'2 = a2

26. Here

[Bn(n+1) +4(2n+ 1) + 6]

_ n(z;—l) (3?12 X 1(1n I 10) _ n(n+1)(7148—2)(3n+5)

27. Let X be an arbitrary element of A. Then, there exists a subset, say X, of set A such that x
€ X. Now,
XCA=XeP(4)
— X € P(B) [0P(A) = P(B)]
= X C (B)
=z €B[OxcXand X CB ..z € B]
Thus,z € A= x € B
S ACB
Now, let y be an arbitrary element o B. Then, there exists a subset, say Y, of set B such that
yey.
Now,y C B=Y € P(B)
=Y € P(A) [0P(A) = P(B)]
=Y CA
=ycA
Thus,y €« B=>yec A
.. BCA
.. (2)
From (1) and (2), we obtain A = B.
28. L.H.S = cos20° cos40° cos 60° cos 80°
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cos 20° cos 40° cos 80° [Q cos 60° = %]
(2 cos20° cos40°) cos80°
[cos(20° 4 40°) cos(20° — 40°)] cos 80°
cos A cos B = cos (A + B) + cos (A - B)]
(cos60° + cos20°) cos80° [O cos(—20°) = cos 20°]
( cos 80° + cos 20° cos 80°)
(cos 80° + 2 cos 20° cos 80°)
£[cos80° + 2 cos 20° cos 80°)

[© 2 cos A cos B = cos (A + B) + cos (A - B)]
= %[cos 80° 4 cos 100° + cos(—60°) = %(cos 80° — cos80° + %)
—sx3===RH.S

[Qcos100° = cos(180° — 80°) = — cos 80°and cos(—60°) = cos 60° = %]
Let P(n) : (1+ )™ > 1+ nx, for x > -1, n € Nbe the given statement. For n =1, P(1): (1

—
e o] [t Lt Ll NG .b|r—u|>|r—tw|r—l

+x)1 > 1 +x, which is true, P(1) is true. Assume that P(k)(1+ x)X > 1 + kx holds. We shall
prove that

P(k+1): (1 + K1 2 1+ (k+1)x

Sincex>-1=1+x>0

Multiplying both sides of (1) by 1 + X, we get

AT > 1+ k) (1 +x) =1+kg+x+kx? > 1+ (k+1Dx

Ok e N, 22 >0=kz?>0forallz € R

- (1+2)" > 1+ (k+1)z = P(k+1) is also true. Hence by mathematical
induction, P(n) holds for allm € N.

Material downloaded from myCBSEguide.com. 10/10


http://mycbseguide.com/

% mvC BSEcuide.com

%" A Complese guide for CRSE studemss

CBSE Class 11 Mathematics
Sample Papers 05

Time: 3 hours Maximum Marks: 100

General Instructions:

1. All questions are compulsory.

ii. The question paper consists of 29 questions divided into four sections A, B and C. D
Section. A comprises of 4 questions of one mark each, section B comprises of 8 questions
of 2 marks each and section C comprises of 11 questions of 4 marks each. And Section D
comprises of 6 questions of six marks each.

iii. All questions in section A are to be answered in one Word, one sentence or as per the
exact requirement of the question.

iv. There is no overall choice. However internal choice has been provided in 4 questions of
four marks each and 2 questions of six marks each. You have to attempt only one of the
alternatives in all such questions.

v. Use of calculator is not permitted.

SECTION A

Write the interval [6, 12] in the set builder form

Find the 6™ term in the expansions of (2x -y)12
2

2
Find the length of lat us rectum ellipse Z—g + % =1

A coin is tossed twice what is the probability that at least one head occurs?

N

SECTION-B

5. Solve the following trigonometric equation: tan 20 = J3

6. Prove that : cos 4x = 1 - 8 sin® x Cos? x.

7. Reduce the following equation into intercept form and find the intercepts on the axes:
4x-3y =6

8. Find the equation of the line passing through the point (3,0) and perpendicular to the line
X-7y+5=0.
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Find the equation of the line whose perpendicular distance from the origin is 5 units and

angle mode by the perpendicular with positive axis is 30°.
Find the multiplicative inverse of following complex number : 4 - 3i.
Write the contrapositive of the following statements:
i If X is prime number, then x is odd.
ii. If the two lines are parallel then they do not intersect in the same plane.
Write the negation of the following statements:
I. 7 is not a rational number.

ii. Zero is a positive number.
SECTION-C

Find the equation of the hyperbola whose foci are (:|:3\/3 , O) and length of lat us rectum
is 8.

OR

Find the equation of the circle with radius 5 whose centre lies on x-axis s and passes
through the point (2, 3).

Find the derivative of cot x with respect to x from first principle.

OR
kd
Evaluate: lim f(z), when f(z) = { 5 *% #0..
z—0
0, =0.

Find the co-ordinates of a point on y-axis which is at a distance of 5\@ from the point
R(3,-2, 5)
Find the square root of -15 - 8i.

OR

1+3:¢
1+2¢°

In how many of the distinct permutations of the letters in MISSISSIPPI do four I's not

Convent the complex number in polar form.

come together?

OR

How many words or without meaning can be formed with letters of the Word EQUATION
at a time so that vowels and Consonants occur together ?

In an examination, a question paper consists of 12 questions divided into two parts i.e.,

Part and Part II containing 5 and 7 questions respectively A student is required to attempt
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8 questions all, selecting at least 3 from each part. In how many ways can a student select

the questions? Write one importance of examination.

In the binomial expansion of (1 + x)™. the coefficient of the 5th, 6th, and 7M terms are in

A.P. Find all the value of n for which this can happen.
1

Find the domain and range of the real function f(x) =

1—a2
-z =<0
The function fis defined by f(x) 1, x = 0 Draw the graph of f(x).
z+1 x>0

If tan A- tan B = X, cot B - cot A = y Prove that: cot(4 — B) = 1 + %
In a class of 60 students, 30 opted of NCC, 32 opted for NSS and 24 opted for both NCC and
NSS. If one of these students is selected at random, find the probability that
i. the student opted for NCC or NSS.
ii. the student has opted NSS but not NCC.

SECTION D

Prove the following by using the principle of mathematical induction for alln € IV

320+ 2_8n -9 is divisible by 8.

Solve the following system of inequalities graphically:
r+y<4dy<3d,x+dy>4,6c+2y>8,x>0,y=>0

The ratio of the A.M and G. M of two positive numbers a and b be m: n(m > n). Show that

a:b= <m+ m2—n2> : (m—\/mz—nz)
Prove that: cos?A + cos? <A + 2—”) + cos? (A — E) =3

Prove that: <1+cos—) (1—|—cos ) <1—|—cos ) (1 + cos — ) = %—|—.

In a survey it was found that 21 people like product A, 26 people like product B and 29
like product C. If 14 people like product A and B. 15 people like product B and C. 12
people like product C and A and 8 people like all three products, find:

i. How many people like a least one of the products?
ii. How many people like product C only?

Find the mean variance and standard deviation for the following data

C.I 0-10 10-20 20-30 30-40 40-50

Frequency ) 8 15 16 6
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CBSE Class 11 Mathematics
Sample Papers 05

Answer

{r:6<z<12, =z € R}
Tg =-101376 X'y°

72 .
—unaits

7
3

4

_nr, T
0 = 2 + 6

cos 4x =2(cos 2x)? - 1

=2 (2 cos’x-1)%-1

= 2 [(2cos z)* + (1)® — 2 (cos2z) x1| — 1
= 2 (4cos*x + 1-4 cos?x) - 1

=2 x 4cos?z +2 x 1 —2 x 4cos’z — 1
= 8cos*x + 2 - 8cos®x - 1

= 8cos*x - 8 cos?x +2-1

= 8c0s*x - 8cos?x + 1

= 8cos?x (cos?x-1) + 1

= 8c0s%x [-(1 - cos?x)] + 1

= -8c0s2x [(1 - cos?x)] + 1

2y +1

= -8c0s%x sin
= 1 - 8cos2x sinx = R.H.S.
Hence R.H.S. = L.H.S.

Hence proved

ﬁ + (_‘1/—2) = 1; x- intercept is % and Y-intercept is -2.
2
7Xx+y=21
V3z +y=+10
-1 _ 443
£ = T35

i. If xis not odd then x is not prime.
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ii. If two lines intersect in the plane then they are not parallel in the same plane.

1. 7 iis a rational number

ii. Zero is not a positive number.

2
25 20

-COSGCZX

OR

LHL = -1; RHL = 1 so, 1i1r(1) f(z) does not exist.
T—

(0, 2,0) or (0, -6, 0)
+(1 — 4i)

OR

V2 (cos 374” + i sin %Tﬂ)

33810

OR

1440

36750

n=1714

D( = R-{-1, 1}; Range (D= (—00,0) U [1, 00]

i 43
ii. 10
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