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COMMON QUARTERLY EXAMINATION 2022
11th Standard

Date : 28-Sep-22

Maths Reg.No. :
Exam Time : 03:00:00 Hrs Total Marks : 90
I CHOOSE THE CORRECT ANSWER 20x1=20
1) The function f:R—R is defined by f(x)=\frac { \left( { x }{ 2 }+cosx \right) \left( 1+{x }* 4 } \right) }{ \left(
x-sinx \right) \left( 2x-{ x }"{ 3 } \right) } +{ e }{ -\left| x \right]| } is

(a) an odd function (b) neither an odd function nor an even function (c¢) an even function

(d) both odd function and even function.
2) fA={xy):y=¢€%x€eR}and B = {(x,y) : y = €%, x € R} then n(ANB) is
(@) Infinity (b) O (¢) 1 (d) 2
3) The rule f(x) = x2 is a bijection if the domain and the co-domain are given by
(@ R,R  (b) R, (0, (¢ (0,); R (d) [0, 0);[0,)
4) The number of solution of x2 + |x- 1| = 1is
@1 (B0 (© 2 (d 3
5) If a and b are the roots of the equation x-kx+c = 0 then the distance between the points (a, 0) and (b, 0)
(@) \sqrt{{4k}*2}-c} (b) \sqrt {{k}M2}-4c} (c) \sqgrt{4c-{k}*{2}} (d) \sqrt{k-8c}
6) If \frac { kx }{ (x+2)(x-1) } =\frac {2 { x+2 } +\frac { 1 }{ x-2 } ,then the value of k is
@ 1 (b2 ()3 (d 4
7) The maximum value of 4sin’x + 3 cos?x + sin\frac {x {2 } +cos\frac {x }{ 2} is
(@) 4+ \sqrt{2} (b) 3+ \sqrtf2} (c) 9 (d) 4
8) cos10 + cos2° + cos3% +: : : + cos1790 =
@ 0 M 1 (¢ -1 (d 89
9) In a AABC, if
(i) sin\frac { A }{ 2} sin\frac {B }{2 } sin\frac {C }{2} >0
(ii) sinA sinB sinC > 0, Then
(a) Both (i) and (ii) are true (b) Only (i) is true  (c¢) Only (ii) is true (d) Neither (i) nor (ii) is true
10) In 3 fingers, the number of ways four rings can be worn is ways.
@ 431 (b) 3* () 68 (d) 64
11) The number of ways in which a host lady invite 8 people for a party of 8 out of 12 people of whom two
do not want to attend the party together is
(a) 2 \times ! C7+1°Cg  (b) '1C7+10Cg (c) '2Cs-1°Ce (d) '°0Ce+2!
12) @D, + BN ) is
(@ (m+1)Cr  (b) (-1)Cr (o) nCr  (d) nCry
13) The number of ways of choosing 5 cards out of a deck of 52 cards which include at least one king is
(@) 52Cs (b) *8Cs () 52Cs+8Cs  (d) 52Cs - *8Cs
14) If ™C4,"Cs5,"Cg are in AP the value of n can be
(@ 14 M 11 ()9 () 5
15) The HM of two positive numbers whose AM and GM are 16, 8 respectively is
(@ 10 (M) 6 ()5 (d 4
16) The value of \frac { 1 }{ 2!} +\frac { 1 }{ 4!} +\frac {1 { 6!} +....is
(@) \frac {{e}M2}+1}{2e} (b) \frac {{(e+1) M2} 2e} (¢ \frac{{(e-1)}M{2}K 2e}
(d) A\frac {{e A2 }+1 }{ 2e}

p +02q)x + (p - 3q)y = p - q for different values of p and q passes through the point
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(a) \left(\frac{3}{S},\frac{S}{2}\right) (b) \left(\frac{2}{5}, \frac{2}{5}\right)

() \left(\frac{3}{5}, \frac{3}{S}\right) (d) \left(\frac{2}{5},\frac{3}{S}\right)

18) If one of the lines given by 6x? - xy + 4cy? = 0 is 3x + 4y = 0, then c equals to
@ -3 () -1 ()3 (1

19) \theta is acute angle between the lines x>- xy - 6y2 = 0, then \frac{2\cos\theta+3\sin\theta}
{4\sin\theta+5\cos\theta} is
(@ 1 (b) -\frac{l{9} (c) \frac{S{9} (d) \frac{1}9}

20) The remainder when 38!° is divided by 13 is
@ 12 (M 1 (¢ 11 (d) S

ANSWER ANY 7 QUESTION Q.NO 30 COMPLUSARY 7x2=14

21) Discuss the following relations for reflexivity, symmetricity and transitivity :

The relation R defined on the set of all positive integers by "mRn if m divided n".

22) Evaluate \left( \left[ (256)"{ \frac {-1 }{ 4 }} \right] M \frac {-1 }{4 }} \right) ~{ 3}

23) Without sketching the graphs, find whether the graphs of the following functions will intersect the x-
axis and if so in how many points. y = x? + x + 2

24) Identify the Quadrant in which a given measure lies; -230°

25) Find the values of other five trigonometric functions for the following
Cos \theta = -\frac { 1 }{ 2} \theta lies in the III quadrant

26) In how many ways 10 pigeons can be placed in 3 different pigeon holes?

27) Find the value of 4!+5!

28) Write the first 6 terms of the sequences whose nth terms are given below and classify them as
arithmetic progression, geometric progression, arithmetic -geometric progression, harmonic progression
and none of them \frac {2n+3 }{ 3n+4 }

29) Write the n'? term of the following sequences
\frac {1 {2} ,\frac{3 {4} \frac{SH 6} \frac{7 {8} ,\frac{9}{10}

30) If the equation 12x? - 10xy + 2y? + 14x - 5y + k = O represents a pair of straight lines, find k, find
separate equation and also angle between them.

ANSWER ANY 7 QUESTION Q.NO 40 COMPLUSARY 7x3=21

31) Let A={1,2,3,4} and B = {a,b,c,d}. Give a function from A\rightarrowB for each of the following:
one-to-one and onto.

32) If A and B are two sets so that n(B - A) = 2n(A - B) = 4n(A\cap B) and if n(A\cup B)=14, then find n(P
(A))-

33) Classify each element of \left\{ \sqrt { 7} ,\frac {-1 }{ 4} ,0,3.14,4,\frac { 22 }{ 7 } \right\} as a member
of N, Q, R, -Q or Z.

34) If a®+b? = 7ab. Show that log \ \frac {a+b }{ 3} =\frac{1}{2} (loga + log b)

35) In \triangleABC, if a = \sqrt {3} -1, b =\sqrt { 3} +1 and 0. Find the other side and the other two
angles

36) How many 'letter strings' together can be formed with the letters of the word "VOWELS" so that
(i) the strings begin with E
(ii) the strings begin with E and end with W.

37) Find the general terms and sum to n terms of the sequence 1, \frac{4}{3}, \frac{7}{9}, \frac{10}{27},....

38) Expand {\left( 2x-{1\over 2x} \right)}"{4}.

39) Area of the triangle formed by a line with the coordinate axes, is 36 square units. Find the equation of
the line if the perpendicular drawn from the origin to the line makes an angle of 45° with positive the x-
axis.

40),A polyeon has |90 diagonals. Find the number of its sides?

ANSWER ALL THE QUESTION 7x5=35
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41)

42)

43)

44)

45)

46)

47)

48)

a) Find the largest possible domain of the real valued function f(x) =\frac { \sqrt { 4-{x {2} } }{ \sqrt {
{x™M23-9}}

(OR)

b) A box contains two white balls, three black balls and four red balls. In how many ways can three
balls be drawn from the box, if atleast one black ball is to be included in the draw?

a) Solve the equation sin 9\theta = sin \theta.

(OR)

b) How many three-digit odd numbers can be formed using the digits 0, 1, 2, 3, 4, 5? if
The repetition of digits is allowed

a) Prove that for any a and b,-\sqrt{a”*2+bA2} \le a sin \theta+ b cos \theta \le \sqrt{a’2+b”2}

(OR)

b) If P and p! be the perpendicular from the original upon the straight lines x\sec\theta+y
cosec\theta=aand x\cos\theta-y\sin\theta=a\cos2\theta , prove that 4p? +p! = a?

a) Prove that \sqrt [ 3 {{x M3 }+6} -\sqrt [ 3 [{ {x {3 }+3} is approximately equal to \frac {1 }{{x
M 21} when x is sufficiently large.

(OR)

b) If a line joining two points (3, 0) and (5, 2) is rotated about the point (3, 0) in counter clockwise
direction through an angle 15°, then find the equation of the line in the new position.

a) Let A={0,1, 2, 3}. Construct relations on A of the following types:

(i) reflexive, symmetric, not transitive.
(ii) reflexive, symmetric, transitive.
(OR)

b) A researcher wants to determine the width of a pond from east to west, which cannot be done by
actual measurement from a point P, he finds the distance to the eastern most point of the pond to be
8 km, while the distance to the westernmost point form P to b 6 km. if the angle between the two lines
of sight is 60° find the width of the pond?

a) Find the Co-efficient of x!5 in \left( { x }M 2 }+\frac { 1 }{ {x {3 }} \right) ~{ 10}

(OR)

b) If (n+ 1)Cg: (n - 3) P4 = 57:16, find n.

a) Find the condition that one of the roots of ax?+bx+c may be reciprocal of the other.negative of the
other

(OR)

b) In an examination a student has to answer 5 questions, out of 9 questions in which 2 are
compulsory. In how many ways a student can answer the questions?

a) In \triangleABC, Prove the following
\frac { a+b }{ a-b } =tan\left( \frac { A+B } 2 } \right) cot\left( \frac { A-B }{ 2 } \right)

(OR)
b) If A+ B+ C = 1809, prove that sin 2A + sin 2B + sin 2C = 4sin A sin B sin C
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COMMON QUARTERLY EXAMINATION 2022
11th Standard

Date : 13-Sep-22

Maths Reg.No. :
Time : 03:00:00 Hrs
Total Marks : 90
I CHOOSE THE CORRECT ANSWER 20x1=20
2 s 4
1) The function f:R—R is defined by f(x)=m + el is

(z—sinz) (2z—a3)
(a) an odd function (b) neither an odd function nor an even function (c) an even function
(d) both odd function and even function.

2) IfA={x,y):y=¢€% x€R} and B = {(x,y) : y = €%, x € R} then n(ANB) is
(@) Infinity (b) O (c) 1 (d 2

3) The rule f(x) = x2 is a bijection if the domain and the co-domain are given by
@ RR () R (0,0 () (0,0;R (d) [0, x);[0,)

4) The number of solution of x2+ |x- 1| = 1is
(@) 1 ) 0O (¢) 2 (d 3

5) If a and b are the roots of the equation x2-kx+c = O then the distance between the points (a, 0) and (b,

0)
(a) Vak® —c  (b) VK —4c (o) Vac—K* (d) VEk—8¢c
kx _ 2 1 :
6) If o)D) — ez + — ,then the value of k is

@1 (M2 ()3 (4

7) The maximum value of 4sin?x + 3 cos?x + sing +cosy is
(@ 4+v2 ® 3+v2 (9 (@ 4

8) cos19+ cos29 + cos30+: : : + cos1790 =
@o M1 (-1 (d 89

9) In a AABC, if
A B

(i) sin;sin;sin% >0
(ii) sinA sinB sinC > 0, Then
(a) Both (i) and (ii) are true (b) Only (i) is true (c) Only (ii) is true
(d) Neither (i) nor (ii) is true
10) In 3 fingers, the number of ways four rings can be worn is ways.
(@ 431 (b) 3* () 68 (d) 64
11) The number of ways in which a host lady invite 8 people for a party of 8 out of 12 people of whom
two do not want to attend the party together is
(@) 2 x "1 Cy+19Cg (b)) MC7+1°Cg  (c) '2Cg-1°Ce  (d) 'OCe+2!
12) @-Uc, + (N ) s
(@ m+1)C. (b)) -1)C;  (¢) nC;  (d) nCp,
13) The number of ways of choosing 5 cards out of a deck of 52 cards which include at least one king is
(@) %2Cs (b)) *¥Cs () 32Cs+*Cs  (d) 53Cs - *8Cs
14) If "C4,"Cs,"Cq are in AP the value of n can be
(@ 14 ) 11 ()9 () 5
15) The HM of two positive numbers whose AM and GM are 16, 8 respectively is
(@ 10 (b) 6 () 5 (d) 4
16) The value of % + % + é—l—. ...18
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2 2
L e @

@ 5= 0 = >

2e

17) The line (p + 2q)x + (p - 3q)y = p - q for different values of p and q passes through the point

35 2 2 33 2 3
@ (53)  ® (53) © (G5 @ (5:35)

18) If one of the lines given by 6x2 - xy + 4cy? = 0 is 3x + 4y = 0, then c equals to
(@ -3 (@®-1 (3 (@1

2cosf+3sinf .

19) @ is acute angle between the lines x*- xy - 6y° = 0, then 450750050

@1 (0 -5 (5 @5y
20) The remainder when 38!% is divided by 13 is
@ 12 (1 (© 11 (d 5
ANSWER ANY 7 QUESTION Q.NO 30 COMPLUSARY
21) Discuss the following relations for reflexivity, symmetricity and transitivity :

The relation R defined on the set of all positive integers by "mRn if m divided n".

Answer : The relation R defined on the set of all positive integers by "mRn" if m divides n".

Given relation is "mRn if m divides n".

Reflexivity : mRm since m divides m for all positive integers m.
‘. Ris reflexive.

Symmetricity: mRn = nRm.

m divides n = n divides m but 'n' does not divide 'm'

‘. R is not symmetric

Transitive : mRn and nRp = mRp.

m divides n and n divides p = m divides p.

*. R is transitive.

. R is reflexive, and transitive.

Evaluate ( {(256 )
3

—1
e = R} m _
Answer : ([ 256) 7 } ! ) (256)7 %5 3 [ o =a""
=28

= (256)F = (2}

22)

x5 9% _3g

23) Without sketching the graphs, find whether the graphs of the following functions will intersect the x-

axis and if so in how many points. y = x> + x + 2

Answer : y=x2+x+2

Herea=1,b=1,c=2

D = b? - 4ac = (1) - 4(1) (2)

=1-8=-7

Since D < O, the given curve will lie above the X-axis.

Hence the given graph will not intersect the X-axis.
24) Identify the Quadrant in which a given measure lies; -230°

Answer : -230°
-230° = -230° = -180° + (-50°)
~ -230° lies in the II quadrant

25) Find the values of other five trigonometric functions for the following

Cos 0 = —% 0 lies in the III quadrant
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Answer : Given cos 0 = —% , 0 lies in the III quadrant

. 11

AB2 = AC? - BC?

=4-1=3

AB =13

Since 0 lies in the IIl quadrant, only tan 6 and cot 6 are positive.
Sin 0 = % =-‘/T§ ;and tan 6 = V3

L =2 secez;=—2;cot6=

— . 1
sinf — /3 cosf

_ 1
tanf V3

Cosec 6 =

26) In how many ways 10 pigeons can be placed in 3 different pigeon holes?

Answer : Since each pigeon can occupy any of these 3 holes

Total number of ways of placing 10 pigeons = 31°

27) Find the value of 4!+5!

Answer: =4 x 3 x2x1+5x4x3x2x1
=4 x 3 x 2 x 1(1+5)
=24 x 6 =144

28) Write the first 6 terms of the sequences whose nth terms are given below and classify them as

arithmetic progression, geometric progression, arithmetic -geometric progression, harmonic

. 2n+3
progression and none of them 321 7
. _ 2n+3
Answer : Let a, It
_ 243 _ 5
ar = B4
_ 443 _ 1
2= %74 = 10
go— 83 _ 9
3T 9ra T 13
_ 843 _ 11
=50 =%
ar — 1043 _ 13
5= T544 T~ 19
_ 1243 _ 15
36 = 1374 — 22

9100100
this is neither A.P, G.P nor AGP

29) Write the nt® term of the following sequences
13521 9

2747678710

Answer : Numerators are 1, 3,4, 7,9
a=1d=2-1

a, =1+(n-1)2=1+2n-2=2n-1
denominator 2, 4, 6, 8, 10

a=2,d=2
ap=1+(n-1)2=1+2n-2=2n
Hence nth term of the given sequence is 2’;;1 =1- ﬁ

30) If the equation 12x2 - 10xy + 2y2 + 14x - 5y + k = O represents a pair of straight lines, find k, find
separate equation and also angle between them.
Answer: k=2,2x-y+2=0,6x-2y+ 1 =0,9:tan_1($)

ANSWER ANY 7 QUESTION Q.NO 40 COMPLUSARY 7x3=21

31) Let A={1,2,3,4} and B = {a,b,c,d}. Give a function from A— B for each of the following:

one-to-one and onto.
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Answer :

Let f: A — B defined by
f={(1,2)(2,b)(3,c)(4,d)}

Here different elements have different images
~ fis one-to-one.

Also Co-domain = {a,b,c,d} = Range.

~ fis onto.

~ fis one-to-one and onto.

32) If A and B are two sets so that n(B - A) = 2n(A - B) = 4n(A N B) and if n(A U B) = 14, then find n(P
(A)).-
Answer : To find n(P(A)), we need n(A)
Letn(ANB) =k
Then n(A — B) = 2k and n(B — A) = 4k
Now n(AUB) =n(A—B)+n(B—A)+n(ANB) =Tk
It is given that n(AU B) = 14
Thus 7k = 14 and hence k = 2
SonA-B)=4andnB-A)=8
As n(A) =n(A— B)+n(ANB), we getn(A)=6
And hence n(P(A)) = 26 = 64

33) Classify each element of {\/7, %, 0,3.14,4, 2—72} as a member of N, Q, R, -Q or Z.

Answer : Since \/7 is an irrational number, \/7 c€R.
Since ’Tl is a negative rational number ’Tl €Q

0 is an integer and 0 €Z.

3.14 = 7 is a non-recurring and non-terminating decimal.
.. 3.14 is an irrational number = 3.14 € R-Q

4 is a positive integer = 4 €R-Q.

22 _ 3,14 € R. Which is an irrational number.

7
34) If a%+b? = 7ab. Show that log “TH’ = %

(log a + log b)
Answer : Given a’+ b? = 7ab

Adding 2ab both sides we get,

a?+b?+2ab = 7ab + 2ab

= (a+b)? = 9ab

= (“+Tb)2 =ab

= (ﬂf =ab
9

Taking square root,we get

atb _
=5 ab

log (“TH’) = log(ab)%

= % log (ab)

log (%”) = % [log a + log b]
Hence proved.

35) In AABC, ifa = 4/3 — 1, b =4/3 4+ 1 and 0. Find the other side and the other two angles
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Answer : by Napier's formula we have

A-B\ _ ab_ ,C _ (V3HD-(3-1) 60
<T> = a+bc oty = \/3+1)+(¢3 D oty
\/_cot30 = —ac\/_ =1
A=B _ 45 A B =90

2
Also A+ B=180°-C =180 - 60° = 1200

Adding (1) and (2), 2A = 210° Substituting A = 105° in (2) we get
105% + B = 120° B = 120 - 105 = 15°

Now by sine Formula

c__ _a __sinC
sinC — sinA C= @ SinA %
_ (Brsing0 _ (VBH)F 3 “2/3=6
T simlos 0 V3L T2 -
2vZ

0,0 and C =6

36) How many 'letter strings' together can be formed with the letters of the word "VOWELS" so that
(i) the strings begin with E
(ii) the strings begin with E and end with W.
Answer : The given strings contains 6 letters (V, O, W, E, L, S).
(i) Since all strings must begin with E, we have the remaining 5 letters which can be arranged in 5Ps =
5! ways.
Therefore the total number of strings with E as the starting letter is 5! =120.

] [ L] - |

Psw ays
(ii) Since all strings must begin with E, and end with W, we need to fix E and W. The remaining 4

letters can be arranged in %P, = 4! Ways.

‘P Ways
Therefore the total number of strings with E as the starting letter and W as the final letter is 4! = 24.
37) Find the general terms and sum to n terms of the sequence 1, §7 %, ;—g,
Answer : Let T, be the nth term of the given sequence.
i 14 7 10
Given sequence is 1,3, g, 57+
Consider the terms in the numerator
1, 4,7, 10,...
Herea=1,d=3
The terms in the denominator are %, % ol which is a G.P with r = %

= The given sequence can be written in the form of a, (a + d)r, (a + 2d)r?,(a + 3d), r°, ...
This is an arithmetic - geometric progression.
Ty = [a+(n-1)d]r™ !
=[1+(n-1)3)(3)"
(1+3n 3)(3n 1) =

-1

T _ 3n— :
3
Let S, be the sum to n terms of the given sequence
S = Zk 1 Sk 1

_Zk 13k 2. =5 Y 3k1
:3[1+2+3+...+n]—2n[+71]

304324 43

2

3n—1
)
2

N [3n2+3n } [ 3n2+3n 4n 2
- 3"—1
3n’—n _ n(n—
31 3" -
4
38) Expand (2w — 2—1z) .
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Answer : We have (2z — L)% =4Co(2x)4 (— L) +4C;(2x)3(— L )" + 4C5(2x)2(— L) *+4C5(2x)!

(-2)° +sc,@xp(- L)’ )
= (2x)*- 4(2x3(L) + 6(2x)2(i)2— 6(2x)($)2 + (L)

_ 4 2 3 1
= 16z* — 16x° 4+ 6 — o + oot

39) Area of the triangle formed by a line with the coordinate axes, is 36 square units. Find the equation

of the line if the perpendicular drawn from the origin to the line makes an angle of 45° with positive

the x-axis.

Answer : Let p be the length of the perpendicular drawn from the origin to the required line.

The perpendicular makes 45° with the x-axis.

The equation of the required line is of the form,
Xcosa+tysina=p

= x cos 45° +y sin 45° = p

x+y=12p

This equation cuts the coordinate axes at A(¥2p, 0) and B(0, V2p)
Area of the AOAB is % X \/ip X \/Ep =36

p=6

Therefore the equation of the required line is x + y = 64/2

40) A polygon has 90 diagonals. Find the number of its sides?

180

Answer :

Let there be n sides of the polygon. We know that the number of diagonals of n sided polygon is

= Given =90

n(n—3)
2
= n?-2n = 180

= n2-3n-180 =0
= (n-15) (n+12) =0
= n=150orn=-12

= There are 15 sides for the polygon which has 90 diagonals.
ANSWER ALL THE QUESTION

41) a) Find the largest possible domain of the real valued function f(x) = \/%
o
Answer : Given f(x) = Y22
r2-9

When x = 2, f(x) =0
When x = -2, f(x) =0
For all the other values, we get negative value in the square root which is not possible.
.. Domain = {2, -2}
(OR)

n(n—3)

7x5=35

b) A box contains two white balls, three black balls and four red balls. In how many ways can three

balls be drawn from the box, if atleast one black ball is to be included in the draw?

Answer : Three balls must be drawn with atleast one black ball.

The possible choices are as follows

'White balls(2)Black balls(3)Red balls(4)] Cobination
2 1 0 2C,x3C1x4Cy
0 1 2 2Cox3C1x4C,
1 1 1 2C;xX3C1x4Cyq
1 2 0 2C1xX3Cyx4C
0 2 1 2Cox3Cyx4Cy
0 3 0 2Cox3C3x4Cq

~ Required number of ways of drawing 3 balls?

I1X3X1+1X3X6+2X3X4+2X3X 1+1Xx3Xx4+1x1
=3+18+24+6+12+1=64
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42) a) Solve the equation sin 96 = sin 6.
Answer : sin 96 = sin 6§ =sin 96 - sin § = 0
2cos 560 sin 40 = 0
Either cos 50 = 0
When, cos 50 = 0 = 50 = (2n+1)§
=0=02n+1)G,neZ
(or) sin 46 = 0
When, sin 46 = 0 = 40 = n«w
= 0%,71 ez

Thus, the general solution of the given equation is 6 = (2n+1)=%,0 = ’2—”, neZz.

100
(OR)
b) How many three-digit odd numbers can be formed using the digits O, 1, 2, 3, 4, 5? if
The repetition of digits is allowed

Answer : The repetition of digits is allowed

Hundreds|tensfunit
5 6 | 3

The unit place can be filled in 3 ways using the digits 1, 3, or 5 since we need 3 digit odd numeric
Hundreds place can be filled in 5 ways excluding O and repetition of digits is allowed.

Tens place can be filled in 6 ways .

~ By fundamental principle of multiplication, required number of 3 = digit odd numbers

=5X 6 x 3=30x 3=90.

43) a) Prove that for any a and b,—\/a2 +b <asinf+bcosf < \/a2 + b2

Answer : Now, a sin 6 + b cosf < v/a2 + b2 [—=2= sinf + —L—cos0)]

Vet Va4
- 2 2 : : _ a . _ b
=1/a2 + b2 [cos 0 sin 0 + sin a cos 6 where cosa = sina =
\/ [ ] ( NCETEE Va1 )

= Va2 + b2 sin(a +6)
Thus, a sin § + b cos 8 < \/m
Hence, —\/m <asinf@+ bcosf< \/m
(OR)
b) If P and p! be the perpendicular from the original upon the straight lines

zsecd + ycosecd = aand z cos @ — ysinf = acos 20 , prove that 4p2 +p! = a2

Answer : Given p = length of perpendicular from (0, 0) to x sec + ycosect = a
0(sec 8)+0(cosech)—a

\/sec? f-+cosec26

a a

=p= =
1 + 1 sin2 f-+cos2 0
cos2 0 sin2 6 sin2 6 cos 0
=p= asin 6 cos @ __ asinfcos@
= = =
\/sin? 0+cos? 6 1

=p=

= p =asinfcosf
Also, it is given that p' = length of perpendicular from (0, 0) to x cos@ — ysinf = a cos 26

0(cos §)—0(sin §)—a cos §

=p =

cos? §+(—sinf)>
__ acos20
1

= pt = acos26

LHS = 4p? + (p')?

=4 (a cos @ cos 0)? + (a coos 20)?

= a2 (2 sin 0 cos )2 + a2 (cos 26)?

= a2 ((sin 26)? + (cos 20)?) = a2 (sin? 20 + cos? 26)

= a2 (1) Hence Proved.

44) a) Prove that \3/ 3 +6— \‘7 z3 + 3 is approximately equal to ﬁ when x is sufficiently large.
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:ngg(H%)z_xgxg(H%)s
_ 1 6 1 3
=zt 3(5)] o1+ 3(2)]

|
|>—‘
|
|)—‘
[
o
T
nn

Hence proved.
(OR)
b) If a line joining two points (3, 0) and (5, 2) is rotated about the point (3, 0) in counter clockwise
direction through an angle 15°, then find the equation of the line in the new position.
Answer : Let P (3, 0) and Q (5, 2) be the given points.

Slope of PQ = ﬁ =1= the angle of inclination of the line PQ =tan"1(1) = § = 45°

¥

~ The slope of the line in new position is.
m = tan(45° + 15°)
Slope = tan(60°) = (1/3)
- Equation of the straight line passing through (3,0) and with the slope /3 is
y-0=13(z—3)
V3z—y—3y3=0
45) a) Let A ={0,1, 2, 3}. Construct relations on A of the following types:
(i) reflexive, symmetric, not transitive.
(ii) reflexive, symmetric, transitive.
Answer : (i) As above we get the relation {(0,0),(1,1), (2, 2), (3,3), (1,2), (2,3), (2, 1), (3, 2)} that is
reflexive, symmetric and not transitive.
(ii) We have the relation {(0,0), (1, 1), (2, 2), (3, 3)} which is reflexive, symmetric and transitive.
(OR)

b) A researcher wants to determine the width of a pond from east to west, which cannot be done by
actual measurement from a point P, he finds the distance to the eastern most point of the pond to
be 8 km, while the distance to the westernmost point form P to b 6 km. if the angle between the two
lines of sight is 60° find the width of the pond?

Answer : Let A be the point on the eastern side and B be the point on the western side.
Given PA=8,PB =6
Leta=6,b=8and LC = 60°

Using cosine formula

B C A
c2=a2+b%2-2abcasC
36 + 64 - 2(6) (8) cas 60°

100—12><8><%

=100 - 48 = 52
= C:\/5_2:\/m
s C=2/13km

Hence the width of the river is 24/13km

10
46) a) Find the Co-efficient of x!5 in (m2 + ﬁ)
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0 B
Answer : (:c2 + i) n=10, x=x2, ; _ 2—13

So the genera; term is Ty+1=nCr x* ! af
= Tr1 = 10C,(2%)0 ()
=10C; x20-2r x7%¢

= 10C, x?°°"

To find the Co-efficient of x'°
put 20-5r=15

=20-15=>5r

=5=05r

=r=1

putting r=1 in (1)we get
Tp=10Cx**°=10x"°

. Co-efficient x° is 10

(OR)
b) If (n+ 1)Cg: (n - 3) P4 = 57:16, find n.
Answer : Given (n + 1)Cg: (n-3) P, =57 :16

= (n+1)Cs _ 5T
(n3)P, _ 16
= 16(n+2)Cg = 57(n-3)P4
16(nt1)!  57(n-3)! -~ o o
B(n+1-8)! — (n—3-4)! [ nbr = Gy nCr = rmH)!]
16(n+1)n(n - D(n-2)(n-Z) o 57{%)!
8(n-7)! (5=T)!

(n+1) n(n-1) (n-2) = 2=

= 5IxExTx6x5x4x3x 2 %]

6
=3x19x7x6x54x3
(mn+1)nn—-1)(n—2)=21x20x19 x 18
n =20

47) a) Find the condition that one of the roots of ax?+bx+c may be reciprocal of the other.negative of the
other

Answer : reciprocal of the other
The roots are reciprocal of the other
Let a and % be the roots
. 1_ b
Lot o=
anda. L =%
[e% a
= 1=%
a
>c=a
which is the required condition
(OR)
b) In an examination a student has to answer 5 questions, out of 9 questions in which 2 are
compulsory. In how many ways a student can answer the questions?
Answer : Since 2 questions are compulsory, a student must answer 3 questions out of 7 questions
This can be done in 7C3 ways.

Number of ways of answering 5 questions

_ _ Tx6x5
=70 = 3x2x1
=35

48) a) In AABC, Prove the following
atb _ A+B A-B
— = tan (—2 ) cot (—2 )
._—@ae _ b _ _c _
Answer : sin A~ sinB ~ sinC k
a=ksinA,b=ksinBandc=ksinC
LHS = atb _ 2ksinA+2sksinB __ sinA+sinB

Aa = A2k§inA7ksinB sinA—sinB
- i - 22
= 2szn( )cos( 5 ) A+B

W:tan( 2 )cot(%):}ghs
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(OR)
b) IfA+ B+ C =180, prove that sin 2A + sin 2B + sin 2C = 4sin A sin B sin C
Answer : LHS = sin 2A + sin 2B + sin2C
= 2sin ( 2A+2B) cos (#) + 2sinCcosC

2
= 2sin(A+B)cos(A-B) + 2sin C cos C
= 2sin(180-C)cos(A-B) + 2sin C cos C
= 2sin C cos(A-B) + 2sin C cos C
= 2sin C|[cos(A-B) + 2sin C cos C
= 2sin C[cos(A-B) + cos C]
= 2sin C 2sin A sin B
=4 sin A sin B sin C = RHS

Hence proved
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