1 \ Vedanta Publication (P).Ltd (First Term Model Question 2080 with complete solution)

Class:- X

Complete Solution Set - 2080

First Term Exam — 2080
F.M:100

Subject:- Optional | (Mathematics) Time:- 3 hrs

Attempt all the questions

1. (a)
(b)
2. (@
(b)
3. (@
(b)
4. (a)
(b)

Group ‘A’ (10 x 1 = 10)
Write down the condition for the existence of inverse function.
Solution:
The inverse of a function exists if it is a one to one and onto function.
What is the nature of graph of constant function?
Solution:
The graph of constant function is always parallel to x-axis.

If a polynomial p(x) is divided by a linear polynomial (x + a), what will be its remainder?
Solution:
The remainder (R) = p (—a)

If f(x) is a dividend, g(x) is a divisor, Q(x) is quotient and R is a remainder, then write
down the relation among them.

Solution:

By division algorithm, polynomial = Divisor x Quotient + Remainder.

Hence, f(X) =g (X) x Q (X) +R

If A =[-7] is asquare matrix of order 1 x 1, then what will be the determinant of A?
Solution:

Here, A = [-7] is asquare matrix of order 1 x 1. .. Al =-7

What is the inverse of identity matrix of order 2 x 2? Write it.
Solution:
The inverse of identity matrix of order 2 x 2 is identity matrix itself.

: 0
Express cos0 in terms of tan.

Solution:
1— tanzg
We know, cos0 =
,0
1+ tan §

What is the expanded form of sin3A in terms of sinA?
Solution:
We know, sin3A = 3sinA — 4sin’A.
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5 (@) If &be the angle between the two straight lines y = m;x + ¢, and y = m,x + ¢, having the
slopes m; and m, respectively, then write the formula to calculate angle between them.

Solution:
m; —mp

We know, tan0 = + 1+—mlmz

(b)  Write the condition of coincident of two lines when the slopes m, and m.are given.
Solution:
The condition of coincident of two lines is m; = m,.

Group ‘B’ (13 x 2 = 26)

6. (a) If (x—23)isa factor of the polynomial f(x) = x* + 4x* + kx — 30, find the value of k.
Solution:
The given polynomial is f(x) = x* + 4x* + kx —30and g (x) = x— 3
Comparing x — 3 with x — a, we get

a=3
Since, (x — 3) is a factor of f (x).
So, remainder (R) =f (a) =0
or, f(3) =0
or, 3} +4(3)> +k(3)-30=0
or, 27 + 36 + 3k — 30 =0
or, 3k =-33
or, k = _3§ =-11

Hence, the required value of k is — 11.

(o) If f={(@1,2),3,5), (4 D}and g={(2, 3), (5 1), (1, 3)} are two given functions. Find
gof by representing them into arrow diagrams.

Solution:
The given functions are f = {(1, 2), (3,5), (4, D} and g = {(2, 3), (5, 1), (1, 3)}
Representing the function gof in arrow diagram: f

YYyY

From above arrow-diagram, we get

r gof
gof ={(1,3), (3, 1), (4, 3)}
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(c) From the adjoining graph of trigonometric function, answer the
following questions: /;
(i) Which type of function is shown by given graph? Write it. k- 5 = 2;
(i) Write down its range. ://% %\ﬁ
Solution:
(i) The function y = cosx is shown in the graph.
(i) The range of the function y = cosx is the set of all real numbers from — 1 to + 1

inclusive. i.e., [- 1, +1]

X

t—1 t ~
P+1 CP+t+1]”

7. (a) Solve fort: 0.

Solution:

Here, =0

— t
t?+1 t2+t+l‘
or,(t—1) (P +t+1)—t(t*+1)=0

or,t - 13t _t =
or, —t =
or, 1 =_

Hence, the required value of tis — 1.

-1 3
(b) Find the inverse of the matrix A = ( ) 8} if exists.
Solution:
Here,
The gi ix is A (_l ’ J
t =
e given matrix is ) g
. -1 3
Now, determinantof A= | , g
=(-1)(-8-2x3
=8-6

=2
Since, | A| #0 So, A ! exists.

We have, A" = —I%’—Adjoint of A
i( -8 —3]
2 2 -1

1/(8 3)
H ,Alz——(
ence 2 2 1
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8. () Iftheline 2x — 3y = 6 is perpendicular to the line é + }é = 3, calculate the value of p.
Solution:
Here,

coefficient of x
~ coefficeint of y

The slope of line 2x -3y =6ism; =

_ 2
- -3
_2
-3
The slope of line % + }é = 3ism, =— i%ee];fflii';?; %];);
1
_ b
1
9
_ 9
P
Since, the lines are perpendicular to each other.
So, mxm,=-1
or,%x(—%) =-1
or, —18 =-3p
or, p =6

Hence, the required value of p is 6.

(b) What is the obtuse angle between two straight lines whose slopes are % and % ? Find it.
Solution:
Here, the slopes of two straight lines are m; = % and m, = 11
Let, 6 be the angle between the lines.

We have, tan0 =+
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77 -12
44
44 + 21
44

-+

1 1

[+ [+

- 07|CD
olfon

To find the obtuse angle, the value of tan6 should be negative.
Thus, taking (-) ve sign, we get

tan6=-1

or, 0 =tan™ (- 1) = 135°
Hence, the obtuse angle between the lines is 135°.

3
9. (a) Ifsinf= 5> find the value of cosf and sin26.

Solution:

.3
Here, sinb = 5

We have, cosd =+/1— sin%0

. [25-9
a 25
_. |16
—\/ 25
_4
-5
Again, sin20 =2 sinf. Cos0
3 4
2 % 5X5
_24
~ 25
~3C0SX +COS3X 5
(b) Prove that: : 3sinx —sin3x - corX-
Solution:
+
Here, LH.S. = ouosXt COS3x

— 3sinx —sin3x
_ 3c0sx + 4c0s°x — 3cosx
~ 3sinx — (3sinx — 4sin’x)
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~ 4cos’x
~ 3sinx — 3sinx + 4sin°x

_ 4cos’x
= 4sin’x

= cot’x
=R.H.S.
Hence, proved

(c) Simplify: %(cot% — tan%)

Solution:

A A
Sln2.C082

7~ N\
(@)
> &
N
(3>
|
@
:I\)
N>

A
2 (2
Cos™5 — sIn" 5

T i o
sin’.cos5

_ COsA

~ sinA

= COtA

\3-1

E o AB-1
10. (@) Ifcos30° = > , show that the value of sin15° = 2\/5 :

Solution:
Here,

B
=2

Given: cos30°

\3-1

Need to show: sin15° = 2\/5
We have,

A

COSA =1- 23in2§
- ,30°
or, cos30° =1 — 25.|n2—2
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\E =1 - 2sin’15°

or, %
) 3
or, 2sin’15° = 1 — 325
) 2—+/3
or, 2sin®15° = 425
2
or, sin?15° = fﬁ
) 2—-4/3
or, sin15° = 44[
) 2—\3 2
or, sin15° = 445 x5
) 4 —2+/3
or, sin15° =

or, sin15° =

or, sin15° =

or, sin15° = 22

w %I '
x| ~, N | oo
N = | oow

™ o +

o e
H
+
[y
N

0 _
*. sinl5” = 2\/5
Hence, proved

(b) For a grouped data, if the value of lower quartile (Q,) is 31.42 and quartile deviation
(Q.D) is 4.75. Find the value of upper quartile (Q,) and coefficient of quartile deviation.

Solution:
Here,
Lower quartile (Q,) = 31.42

Quartile deviation (Q.D) = 4.75
Upper quartile (Q,) =?
Coefficient of quartile deviation =?

Now, Q.D. = %
or, 4.75 = Qq— 3142 231'42
or,9.5 =Q3—31.42
Qs =40.92
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Q- Qs

Again, coefficient of quartile deviation = 5"~
_40.92 - 30.42
~ 40.92 +30.42

_ 95
= 71.34

=0.1331

(c) Find the standard deviation and variance of a continuous series having N = 10, Xfm =72
and X fm? = 720.
Solution:
Here, N = 10, 2 fm = 72 and £ fm? = 720
Standard deviation =?
Variance =?

2
Now, S.D. (cs):\/sz—(%\@jz

B 10 \10
=+/20.16

=4.49
Again, variance = o” = (4.49)? = 20.16

Group ‘C’ (11 x4 = 44)

11. If f(x) and g(x) be two functions which are defined by f(x) = x + 2 and g(x) = 3X4_ 2 such that

f(x) = g *(x). Find the value of x.
Solution:
. . 3X—2
The given functions are f(x) = x + 2 and g(x) = 1
Given relation: f(x) = g ~(x)
—2
Let,g (X) =ytheny= 3XT

Now, interchanging the role of x and y, we get

y—-2
X =

4

or,3y—2 =4x
or, 3y =4x+2
4x + 2

or, y =73
_ 4x + 2
L9 =T,
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According to the question, f(x) =g *(x)

i _4x+2
or, X =73

or,3x+6=4x+2
or, 4 =X
Hence, the required value of x is 4.

12. Itisgiventhat f(x) =3x + 5and g(x) = 3X4—+2 What value of x makes fog *(x) an identity

function? Find it.

Solution:
Here,
. . 3X + 2
The given functions are f(x) = 3x + 5and g(x) = 1
Given relation: fog (x) an identity function i.e., fog *(x) = x

+2
Let,g(x):ytheny:BXT

Now, interchanging the role of x and y, we get

_3y+2
=7y
or,3y +2 =4x
or, 3y =4x -2
4x —2
or, y =73
4x — 2
or gl =
According to the question, fog *(x) = x
; (4x - 2) B
or, 3 =X

4x — 2
or,3( X3 )+5:x

or,4x—-2+5 =x

or,3x =-3

or,x =-1
Hence, the required value of x is — 1.

13. The polynomial f(x) = 3x* + 2x% — nx+ m is exactly divisible by (x — 1) but leaves a remainder
10 when divided by (x + 4), then find the values of m and n.
Solution:
The given polynomial f(x) = 3x® + 2x* — nx+ m
Case-l: (x—1) exactly divides f (x).
So, remainder (R) =0
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or, (1) =0
or,3(1)*+2(1)’-nx1+m=0
or,5—-n+m =0
m =n-5 ... (1)
Case-IlI:
Divisor = (x + 4) and remainder = 10
So, remainder (R) =10
or,f(—4) =10
or,3(-4)°+2(=4)%-nx(-4)+m=10
or, —192+32+4n+m =10
or, 4n+m =170 .. (1)
Putting the value of ‘m’ in equation (ii) from equation (i), we get
4n+m =170
or,4n+n-5 =170
or, sn =175
n =35
Again, putting the value of ‘n’ in equation (1), we get
m =35-5=30

Hence, the required value of ‘m’ is 30 and the value of ‘n’ is 35.

14. Find the equation of a straight line which passes through a point (3, 4) and parallel to the line
3x+4y=12.
Solution: 3.4)
Here,

coefficient of x
~ coefficeint of y

The slope of line 3x + 4y =12 ism; =

_ 3
=-7 5,
Let, m, be the slope of the line parallel to the given line 3x + 4y = 12. . %,
Then, m; =m; /5
3
or,—7 =m;
3
Ty, = —_4

Also, passing point (x¢, y1) = (3, 4) and slope (m,) = —%

Again,
Equation of required line is given by y —y; = m, (X — X9)

or,y—4:—§4 (x—13)
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or,4y —16 =-3x+9
or, 3x + 4y = 25
Hence, the required equation is 3x + 4y = 25.

15. Solve by matrix method: x +y=20and x—y = 4.

Solution:

Here,

The given equations are:
x+y=20 ... (1)
X—y=4 ... (1)

Expressing equations (i) and (ii) in matrix form. We get
Wy R
1 -1)\y) (4

ceo wnmna=(* 1), @)= (*)
or, = wnere A = 1.1/ = 4 an = y

~X=A'B ... (iii)
. 1 1
Also, determlnantofA:’ 1 -1 ’ =-1-1=-2

Since, |A| = 0 So, A exists and the given system has a unique solution.

. 1 .
Again, A™* :mAd joint of A
1(-1 -1
AN |
Putting the value of A™* in equation (iii), we get
[ X ] -1 -1 ( 20 J
y) 11 4

- L[

N

(xj_ ( -20-4 J
or, y)T 2 2044
)
or, y 2l 16
)=o)
or, y) s
Equating the corresponding elements, we get

x=12andy =38
Hence,x=12andy =8

|~

N

16. Solve the equations 2(x — 1) =y and 3(x — 1) = 4y by Cramer’s rule.

Solution:
Here,
The given equations are;
2(x—-1)=y or,2x—2=y S2X—y=2 ... (1)
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and 3(x—1) =4y or,3x—-3=4y So3x—4y =3 ... (11)
Coefficient of x Coefficient of y Constant
2 —-1 2
3 -4 3
Now,
‘ 3 _ 4 =-8+3 =-5
‘ 3 _ 4 =-8+3 =-5
2 2
D, = 3 3 =6-6 =0
Again, by using Cramer’s rule
_Dy_=5 _
X=p=_"g = 1
D, 0
Y
andy =D = _s =0

Hence, the value of x is 1 and that of y is 0.

17. Without wusing calculator or table, find the value of following trigonometric

43T 49T 4l
expression: sin’ § + sin* ) + sin ) + sin 3
Solution:
Here,

LT 3T L 4O g T
SIn 8+Sln 3 + SIn 3 + SIn 3
—ind T 43T g 3n . 4 n
=SIn 8+Sln 8 + SIn (TC— 8)+Sln (TE—8J

- T, 43_75+ 43_Tf+ 4T
—Slﬂ8 sin 3 sin 3 SII’]8

. 4T . 431
2sin 8+25|n 3

. 4T . 431
><2(23|n 8+25|n 8)

4T . 437
(4sm 8+4S|n 8)
L T\ : 23_75)2
[(ZSln 8) +(25|n 3 ]
7 \2 3m)2
[(l—coszxgj + (1—c032x§j]

[(1-cos45%)% + (1 —cos135°)?]
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33

I I I I
NIWw NIE NP N N Ne

TN

N

+

-

+

N

+

NI

18. Prove that: 8sin‘a = cos4o. — 4cos20. + 3.
Solution:
Here,
L.H.S. =8sin‘a
=2 x 4sin*a.
= 2 (2sina)?
=2 (1 - cos2a)?
=2 (1 - 2c0s2a + €0s°201)
=2 — 4c0S20. + 2¢05°20.
=2 —4cos2a + 1 + cos2(2a)
=3 —4cos2a + cosda
= cosdo — 4cos2o + 3
=R.H.S.
Hence, proved

A LA .
19. Reduce cos® ot S|n6§ in terms of sinA.

Solution:

A A A3 A\3
6 : .6 — 2 P22
Here, cos 2 + SIn 7 = (COS 2) + (sm 2)

A A3 A A A A
— 2 a2t 20 5208 2 a2
—(cos o Tsin 2) — 3c0s 2SI 5 (cos o Tsin 2)

A . A
= 1-— 3cos? E.smzf % 1

_q, 1 oA oA
—1—4><4><3COS 2.Sln 5
3(.. A A\
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3(. A
—1—4(sm2><2j

3 .
—1—4S|nA

20. Find the mean deviation from mean and its coefficient from the following frequency

distribution:
Marks Obtained | 0-10 | 10—20 | 20—30 | 30—-40 | 40-50
No. of Students 3 5 7 3 4
Solution:
Here,
Computation of the mean deviation from the mean:
Marks | No. of students (f) | m fm m— X | fim— X |
0-10 3 5 15 20 60
10-20 5 15 75 10 50
20-30 7 25 175 0 0
30-40 3 35 105 10 30
40-50 4 45 180 20 80
N =22 >fm =550 2flm — Md| = 220
—. xfm 550
Now, mean ( X ) = N - 22 =25
Also, M.D. from mean = Zfim — Md| _ 220 =10
N 22
: - _ M.D. frommean 10 _
Again, coefficient of M.D. = Mean =55 = 0.4

Hence, the mean deviation is 10 and its coefficient is 0.4

21. The following table gives the weight (in kg) of 20 workers in a certain company.
Weight in kg 30-40 | 40-50 | 50-60 | 60—-70 | 70-80

No. of workers 2 3 6 5 4
Then, calculate the arithmetic mean, standard deviation and coefficient of variation.
Solution:
Computation of the standard deviation:

Ages group | No. of people (f) | m fm fm?
30-40 2 35 70 2450
40-50 3 45 135 6075
50-60 6 55 330 18150
60-70 5 65 325 21125
70-80 4 75 300 22500

N =20 >fm=1160 | 3 fm?= 70300
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Now, mean(X):W:2—0:58
fm fm)2
Also, S.D. (o) N (N)
_ /70300 (1160)2
a 20 L 20
=+/3515 — 3364
=+/151
=12.29
Again, coefficient of variation = % x 100%
12.29
="5g * 100%
=21.19%

Group ‘D’ (4 x 5 = 20)
22. Given that f(x) = 2x* + 3x* — 11x — 6 = 0 is a polynomial equation in x, find the difference
between the greatest and the smallest roots of f(x).
Solution:
Here, f(x) = 2x° + 3x* — 11X — 6
The possible factorsof 6 are + 1, + 2, + 3 and £ 6.
Comparing (x — 2) with x — a, we get

a=2

Now, reminder (R) =f(a)
=f(2)
=2(2°+3(2°-11(2) -6
=16+12-22-6
=0

Since, f (2) = 0. Thus, (x — 2) is a factor of f (x).
By using synthetic division method, we get

2 2 3 -11 -6
\t ;‘ 4 6
.,'q 2 “,.-.' Y ? ‘-FI_JL_L--i 3 ___.--" ﬂ

Thus, quotient, Q (x) = 2x* + 7x + 3 and remainder (R) = 0
Also, f(X) =23 +3x* - 11x-6 =(x—-2)x Q(X)+R
or, 0 =(x—2) (2x*+7x+3)+0
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or, 0 =(x-2){2x* + (6 + 1) x + 3}
or, 0 = (x—2) (2x* + 6x + X + 3)
or, 0 =(x—2) {2x (x + 3) +1(x + 3)}
or,0 =(x—-2)(x+3)(2x+1)
Either,x—-2=0 X=2
OR,x+3=0 oX=-3
OR,2x+1=0 .'.x:—%

. 1
Hence, the roots of the polynomials are 2, — 3 and — >

Again, the greatest root is 2 and the smallest root is — 3.
Thus, the difference=2—-(-3)=5
23. Letf: R»>R and g: R—>R are two functions defined by f(x) = %— 5 and g(x) = 2x + 10, then find

fog(x) and gof(x). Are the functions f(x) and g(x) inverse to each other or not, Why?

Solution:
Here,
The given functions are f(x) = %— 5and g(x) =2x + 10
Now, fog(x) = f(g(x))
= f(2x + 10)
2x+10
== -5
=X+5-5
=X
Again, gof(x) = g(f(x))
X
=455}
X
= 2(5— 5) +10
=x—-10+10
=X

Since, fog(x) = gof(x) = x
i.e., both the functions gof(x) and fog(x) are identity functions and equal too.

Thus, the functions f(x) and g(x) inverse to each other
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24. Find the equation of the perpendicular bisector of the line joining the points (5, 4) and (7, 12).

Solution:
Let, PM be the perpendicular bisector of the line joining the points A (5, 4) and B (7, 12) where
M is the mid-point of AB. P
Now,
By using mid-point theorem, M (x, y) = M (Xl ; 2 N ; yzj
w252 4512) 2
h 2 ' 2
=M (5, 8) M (xy)
Also, slope of AB (m,) = % ey
_12-4
- 7-5
_8
o2
=4
Let, m, be the slope of PM which is perpendicular to AB.
Then, myxm,=-1
or,4xm,=-1
S my =— 1
4
Again, equation of required line is given by y —y; = m; (X — Xy)
or,y—8:—l4 (x—6)
or,4y —-32=-Xx+6
or,x + 4y = 38
Hence, the required equation of perpendicular bisector is x + 4y = 38.
25. The diagram shows a rectangle ABCD. The coordinate of corner points A
of a rectangle ABCD are A(2, 14), B(-2, 8) and corner C lies on the x — 4
axis. Find the equation of the side BC and AC. B D
Solution:
Here, the coordinate of corner points of a rectangle ABCD are A(2, 14), 0 ¢ X

B(-2, 8) and corner C lies on the x — axis.

_Yo—y, _8-14 -6 _3
T Xp—X; —2-2 —472
Let, m, be the slope of BC which is perpendicular to AB.
Then, m; x my =-1

Now, slope of AB (m,)
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3
or, 5 x My =-1
or, 3m, =-2
2
SoMmy :—§

2
Also, for side BC; passing point (x4, y1) = B (-2, 8) and slope (m,) = -3
Equation of required side BC is given by y —y; = m;, (X — Xy)
2
or,y—8:—§ (x+2)

or,3y—24=-2x-4
or, 2x + 3y = 20
Hence, the required equation of side BC is 2x + 3y = 20.
Again,
Let C (X, 0) be the coordinates of vertex C.
Then, B (-2, 8) - (X4, y1) and C (X, 0) = (X2, V)

We have, slope of BC = %))/(—11
2 0-8
o, -3 T x+2
or, -2 -8
’ 3 X+2
or, -2(x+2) =-24
or, X+ 2 =12
or, X =10

Thus, coordinates of C (x, 0) = C (10, 0)
To find the equation of AC; A (2, 14) — (x4, Y1) and C (10, 0) — (X, Y2)

Equation of side AC is given by Y-y = %))/(—11 (X —Xy)
0-14
or,y—14 = 10-_2 (x—2)
14

or,y—14:_—8 (x—2)

or,y—14:% (x—2)

or,4y - 56 =—-7x + 14
or, 7x +4y =70
Hence, the required equation of side AC is 7x + 4y = 70.

RN
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