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MOCK TEST -2078

Optional-I (Mathematics)

Time: 3 hours Full marks: 100

ud UHEeeht SW fage| | Attempt all the questions:
Group-A [5%X (1+1) = 6] (Test your knowledge level)
1. (a) WM f(x) = cosx I UNAS AT |

Write down the period of the function f (x) = cos x.
(b)  woTTeR! forafa et TieTING g STaee Tiefer |
Write down the condition of existence of inverse of a function.
2. (a) e TET AT 5 SR T S |

Write a set of numbers which is continuous in number line.

.
(b) T RR HeH [ UTRAE x = 3 HT Hoiehl fwatar a1 fafes=rdre! ol ]
S TR | HEEDENEN
From the graph of a function f given aside, state the 1 ;\\ \.
continuity or discontinuity of the function at x = 3. X' h : 1 : ;j,{/ 'q 4 é Ly
3. (a) frgerifee s e 1]

Define singular matrix.
b) = A= Vw |AFmEE

If matrix A =(E_) 2) , what is the value of |A|?

4. (a) A g3 T TATEEH! Gl SHAM: m, T M, B L IATEEII=hl 0 O 9T tan O I A T=1 IS G e |

If the slopes of two straight lines are m, and m, respectively and 6 be the angle between them,

write the formula for tan 6.

(b) @R ax® + 2hxy + by* = 0 W Ui T STST F@Te® Ueh ST Tl g STaedl Aeqe |
Write down the condition of pair of lines represented by ax* + 2hxy + by* = 0 being
perpendicular to each other.

5. (a) COS2A®GT tan A Hl eI TRy |
Write down the formula of cos2A in terms of tan A.

(b) T FeTEed T b Fererehl hIvT @ WY Shel oS HETR |

If 6 be the angle between two vectors d andb, write down the scalar product between them

Group-B (13 X 2) = 26) (Test your understanding level)
6. (a) 3 f={(1,3),(0,0),(-1,-3)} T g ={(0,2), (-3, -1), (3, 5)}9T gof s T fer=r1 ==k T FHSSTR
T et |
If f={(1, 3), (0, 0), (-1, -3)} and g = {(0, 2), (-3, -1), (3, 5)}, write gof in ordered pair form by

representing in a mapping diagram.
) ARHH f:RHR @6 f(x) = 9x + 2 T ARG IREGH S £~ (20) HIAW I ST |
Iff: R>R is defined by f (x) = 9x + 2, find f~' (20).
(© FRE®HH f: R>R @8 f(x) = 2x - 1 g afea e s v ff(-1) FIAE 90 dmee |
Iff: R>R is defined by f (x) = 2x - 1, find ff (-1).
-~ VedantaPublication(®)Ld
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7. () wifm A= ) e 2 wx w e

If the determinant of the matrix A = ()5( g) is 2, find the value of x.
(b) e afeaoss (g )1() T (_25 _yl) Teh ST forafid Higed WY x Ty 1 0 [Hehrege iy |

2

If the matrices(g i)and(_ 5 _yl)are inverse to each other, find the values of x and y.

8. (a) ARG 4x-y = 1M EHMAR g @l forgee (2, k) T (3, -1) YOS 93 ksl I U1 TTSTEH |
If a line parallel to the line 4x — y = 1 passes through the points (2, k) and (3, -1), find the
value of k.

(b) ®fRor 2x* + 7xy + 3y* = 0 o Wfaffea T Ser feressreeh! =ehiv ud ermegedl Find the acute
angle between the pair of lines represented by 2x*> + 7xy + 3y* = 0.
in2A—sinA
9. (a) vwir@THe™ | Prove that: el tan A
b 1—-cosA+cos2A

(b) =& sind =i 9T €0s20 &AM Feheged] If sind =i, find the value of cos26.
(c) Eltl'lﬁHT@ﬁF[l Prove that: V2 + 2cos2a = 2cosa
10. (a) WF@E d= [+37Tb = 20+ ] Torsen! o7 iy emTISere |

Find the angle between the vectors @ = 7+ 3jand b = 27 + J.
(b) feSwm el PQR w1 ZPQR = 90° | 9#k faftee PR = PQ* + QR’E® P

seft v e | l\‘
SHERAN

In the given right angled triangle PQR, ZPQR = 90°, prove by vector method
Q R
that PR? = PQ* + QR
(c) U3 Afiehd TEATSHAT Al AqAE 60 TAATTT BT UM 0.5 W IH AeATSHD! =TT Il ST |

In a grouped data, upper quartile is 60 and coefficient of quartile deviation is 0.5, find the

quartile deviation.

Group-C (11 X 4 = 44) (Test your application level)

11. f(x) = ax + 93g (x) = 3x + 8 AR ASEATEEH! THEHT TNHTNT heree g | Ak f~'(10) = g ' (11) ¥Wa
1 W I TSR |

Given that two real valued functions fand g are defined as f (x) = ax + 9and g (x) = 3x + 8.
If f~(10) = g~ ' (11), find the value of a.
12. TEASEH [ (x) AT GSEATEEH GeHT f (x) = 2X + 3 T T qReamied )
A real valued function f (x) is defined by f (x) = 2x + 3.
(i) f£(1.9), £(1.99), f(2.1), f (2.01) Tf (2) 1 ATEE T TSI |
Find the values of f(1.9), f(1.99), f(2.1), f(2.01) and f (2).
(i) HA®ET x = 2 AT AlIFH~ B2
Is this function continuous at x = 2?

13. TR TUT (T AHFUTEEATS Higad (R 8 e |
Solve the following system of equations by matrix method: 2x + 3y -7 =0, 5y -4x + 3 =0

14. IREAHEFE 3x° + 8xy + my” = 0 W AT T SIIST FETes Tk SATTHHT T B W df {@Teeah! Del-98 aiieuee
fehTeTe |
If two straight lines represented by 3x* + 8xy + my”* = 0 are perpendicular to each other, find the
separate equation of the lines.
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15. T 4x - 3y + 12 = 0 @ EAMR g LT (1, 2) e T T@Teh! AR O amisgerd |
Find the equation of line parallel to the line 4x -3y + 12 = 0 and passing through (1, 2).
16.  YWITG T | Prove that: cosec10° —+/3sec10° = 4

3
c0S°A—cos3A
17.  9HIfrq T8 | Prove that ————
A sin3 A+sin3A

18.  WHTE o #w5fog (0, 0) TATAT 2 % STURAT & foRd/isor TR o Sga forg (0, 0) i IR+ 90° AT g afshHor SHTSes
| firdfarge® P(2, 3), Q(6, 7) TR(0, 3) §¥ APQR W1 EOR TAR THI=RYT T | APQR T eeht ATHfdesers
T3 UTHAT TSI |
Let E denote enlargement with centre (0, 0) and scale factor 2 and R denote the rotation of +90°

about the origin. Find the image of APQR with vertices P(2, 3), Q(6, 7) and R(0, 3) under EOR .
Then, draw the APQR and its mages on the same graph paper.

19. WWW%@@H(O 35 z)mw:nr—wﬁ 2x2 TR HiZ Ol TR ge |

012 1
Find the 2x2 matrix which transforms the unit square into the parallelogram(g ?i g i)

20.  TISUH! ToATSHH! SATIRAT ARAHTEE Weaeh; =TT Iell TSRy |

Find the mean deviation of the data given below from median.

=tan A

e (Marks) 0-10 | 30-40 [ 20-30 | 40-50 | 10-20

fammeffert €& (No. of students) 5 10 15 6 8
21, Tosushl qomishee T TaT T FremoTiRTeTdTeR! ToMesh o TTSTe |

Find the standard deviation and coefficient of variation of the data given below.

W IYAT (Age in years)

0-4

4-8

8-12

12-16

16-20

20-24

aifreeR €& (No. of persons)

7

7

10

15

7

6

Group-D (4 X 5 = 20) (Test your HOTS)

22. T3 RSN TRGUHT @HHT SR RaTesh agears, N(T)=20T2 - 80T + 500, (2 < T < 14) = TH &H
T Aok ST, T TR drashents S|ss T T(t) = 4t + 2, (0 < t < 3); T8l t T =M g HHelTs SIS |
The number of bacteria in food kept in a refrigerator is expressed by N(T)=20T2 - 80T + 500, (2

< T < 14), where T denotes the temperature and T(t) = 4t + 2, (0 <t < 3), where t represents

the time in hour.
(a) NoT) (1) q?lTFFI‘IBgTsﬁ'F[I Find (NoT) (t)
(b) TRSMT Trereh! 3t @ 2 HUeTHT Fid sarde i g2 What is the number of bacteria in 2 hours?

(c) i g™ 3% @EET 3300 Wﬁiﬁﬂg@‘{? In how many hours does the number of bacteria in the
food reach 33007

2_
23. " ax? + 2hxy + by® = 0 @ wfaffera 7 wa@res fo=rent #ror tan ! L A —ab

& YT yETford e |
a+b > &

Prove that the angle between the pair of lines represented by ax* + 2hxy + by* = 0 is given by

2Jh%—ab .

_1 +
tan| + a+b
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24.

25.

4 (a)
(b)
5 (a)
(b)

Tl TSR SITEEh] HEATIGEs FHATT: SIS [ETEUSetel 89 FHMISR Fq4s aees Wit waed faferee smfird miem |

Prove by vector method that the line segments joining the middle points of the sides of a
quadrilateral, taken in order, always form a parallelogram.

fmifergee A (3, -1), B (1, -3) TC (5, -3) HTH FBYsT ABC TS x-3F&TT Wreic T Sfaferes A, B TC' o1 fdrishes
T ATISTR, T 3t Sictferesredts g9 forg (0, 0) i aRait -270° grr afiskor et a7msd gfafsw A7, B 1C”
feaTieRes o TSR | 33 ForsTewars Use eiaT =T Sqd T, | 1 2t gof TTT=ioTeseh] §ch ST SIS
T AT 0T TS Te |

Reflect the AABC having the vertices A (3, -1), B (1, -3) and C (5, -3) about x-axis and find the

coordinates of A’, B’ and C’. Then, rotate the image so obtained through -270° about origin and
find the coordinates of A”, B” and C”. Present both the triangles on the same graph paper. Also,
establish the single transformation which represents the combination of the above two

transformations.

* k% THE END * k%

MOCK TEST -2078
Group-A [3X (1+1) = 6]
Solution:

The period of the function f (x) = cos x is 27°. \/

Solution:

For the existence of inverse of a function, the function must be one to one and W
Solution:

The set of real numbers is continuous in number line.

Solution:
The function fis discontinuous at x = 3 because there is a jump in the graph at x = 3.

Solution:
A square matrix having determinant zero is called a singular matrix.
Solution:
p q
ALY = pe-ar \/

Solution:

Q0

mi—m
The angle between the lines is given by tan 6 = +—L—Z
1+mq.mp

Solution:
The condition of pair of lines represented by ax* + 2hxy + bytyéng perpendicular to each
otherisa + b = 0.

Solution:

()

) . 1-tan? A
The formula of cos2A in terms of tanA is cos2A = ————
1+tan? A

Solution:

The scalar product between d andb is defined by d@.b = [3||bl. cos®
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Group-B (13 X 2) = 26)
(a) Solution:
Here,
The given functions are f= {(1, 3), (0, 0), (-1, -3)} and g = {(0, 2), (-3, -1), (3, 5)}.
Now, representing the function gof in a arrow diagram,

From arrow diagram, gof = {(1, 5), (0, 2), (-1, -1

(d) Solution:

Here,
The given function is f (x) = 9x + 2
For inverse of the function, suppose f (x
Then, y = 9x + 2
Interchanging the role of x and y, we

X=9y + 2

or, 9y = x-2

X—2
or,y = —
9

(e) Solution:
Here,

The given functlon isf(x) =2x-1

Now, ff (-1 = f[2>< \/ [« f(x) =2x—1]
—2>< [« f(x) =2x—1]
=6 1 \/

Hence, the value of ﬁ‘ -1)is -7

(a) Solution:
Here,

The given matrix A = ()5( g)

Now, determinant of matrix A = 2

on o ol =2 \/
or,30-4x =2

or, 28 = 4x
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or, X =7
Hence, the value of x is 7.

Solution:
301 2 -1
Let, A = (5 )and B = (_5 y )
Since, the matrlces A and B are inverse to each other.
So, =1

1 1 0
or ( x)< ) (0 1)
6—5 -3 + y
or; (10 5x =5+ Xy) (
1 =3+y)\_ 1 O
or; (10 —5x -5+ Xy) = (0 1)
Equating corresponding elements, we get

10-5x=0
or, 10 = 5x

or,X =2
And, -3+y=0

or,y =3
Hence, the value of x = 2 and y = 3.

Solution:

Here, \/
. . Coeffofx 4
The slope of the line 4x -y = 1ism, = T Coefofy ~ i 4

The slope of the line joining the points (2, k) and (3, -1) is m, = % = %( =-1-k
2741 -
Since, the lines are parallel to each other.
So, m, = m,
or,4=-1-k
or, k = -

Hence, the required value of k is -5.

Solution:
Here,

The given equation of the pair of lines is 2x* + 7xy + 3y® = 0.

Comparing it with ax® + 2hxy + by* = 0, we get
a=22h=7.h=2andb=3

Let, 0 be the angle between the pair of lines.

. 2vhZ-ab

Then, tan0 =
a+b
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49-24

N

I
I+

N
&R w;

I
I+

Il

H+
|N
) X

N ;

==*1

For acute angle, taking (+) ve sign, we get
tan® =1

or, tanf = tan45°
or, 6 = 45°
Hence, the acute angle between the pair of lines is 45°.

9. (a) Solution:

sin2A—-sinA
Here, L.H.S. = ——
1—cosA+cos2A
2sinA.cosA-sinA

1-cosA+2cos?2 A-1
sinA (2cosA-1)

~ cosA (2cosA—-1)
=tan A
= R.H.S.

Hence, proved
(b) Solution:
Here, sin6 =i, cos20 =7 \/
We know, cos26 = 1 — 2sin*0
=1-2 ><
1-2 X T \/

Hence, the value of cos26 is %.

(c) Solution:
Here, L.H.S. 2 + 2cos2a

—\/2+2(2c052a—1)\/

=+V2+4cos?a—
=4 cos?a

= 2cosa
= R.H.S.
Hence, proved

10. (a) Solution:

Here,a = 1+ 37 = (1

3) andb= 21+ j= (2)

1




Now, 2.5 = (1) .(

2
1
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)=z+3=5,

|3] = V12 + 32 = V10 and
|b| =v2Z+ 12 =+5

Let, 0 be the angle between a and b.

Then, cos0

or, cos0
or, cos0
or, cos0

or, cos0

or, cos0
or, 0

Il
9
@]
7]
N
a1

o

= 45°

Hence, the angle between the vectors is 45°.

Solution:

Here, in APQR; ZPQR = 90°. .PQ.QR = 0

Now, ﬁi + @) =PR [By triangle law of vector addW

Squaring on both sides, we get

(PG+QR)” = (PR)°

or,PQ? + 2.PQ.QR + QR? = PR?
or,PQ? + 2 x 0 + QR? = PR?
or, PQ? + QR? = PR?

Hence, PR* = PQ* + QR? proved

Solution:

J

Here, Q, = 60, Coefficient of Q.D. = 0.5, Q.D. =7

Q3—-Qq

Now, coefficient of Q.D. = ———

or, 0.5

Q3+Qq

_ 60-Qq

60+Q,

or, 30 + 0.5Q, = 60-Q,
or, 1.5 Q, = 30

or, Q, =20
Hence, Q.D. = g%l
60 - 20
- 2
_ 40
-2

J

OET
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Group-C (11 X 4 = 44)

Solution:
Here,
The given functions are is f(x) = ax + 9and g (x) = 3x + 8
Let,f(x) =ytheny =ax + 9
Interchanging the role of x and y, we get

x=ay+9

or,ay =x-9
X-9
a

=%
Also,

Let,g (x) =y theny = 3x + 8
Interchanging the role of x and y, we get

or,y =

x=3y + 8
or,3y =x-8
_x-8
or,y =5
i X-8
gl =
Again,
According to question, f~'(10) = g ' (11)
10-9 11-8
or, =4
a 3
1 \/
or, =1
a
or,a=1

Hence, the value of ‘a’ is 1.

Solution:
Here,

The given f (x) = 2x + 3

Now, \/

(i) £(1.9) = 2x1.9 + 3 = 6.8
£(1.99) = 2x1.99 + 3 = 6.98
As x tends to 27, f (x) approaches to 7. So, left hand limit of f (x) =</
f(21) =2x2.1+3=7.2

£(2.01) = 2x2.01 + 3 = 7.02
As x tends to 27, f(x) approaches to 7. So, right hand limit of f (x) =
Again, f(2) =2x2 4+ 3 =7

(ii) Since, left hand limit = right hand limit = functional value of f (x) at x = 2. Hence, the

function f (x) is continuous at x = 2. \/
Solution:

Here,

The given equations are; 2x+3y-7=0 or,2x+ 3y =7 .’
and 5y —4x + 3 =0 or, -4x + 5y = -3 LA (1)

Expressing equations (i) and (ii) in matrix form. We get

& 9=




14.

15.
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or, AX =B where A =(_24 g) ,B =(_73) and X = (;)
L~ X=A"B ... (iii)

Now, determinant of A =|_24 g =10 + 12 = 22

Since, |A| # 0 So, A " exists and the given syst S a unique solution.
1

Again, A ' = mAd joint of A

-5 )

Putting the value of A -1 in equation (iii), we get

(;) - % (i _23) (_73)

o ()=5 (29 V4

X

or. (3) =35 (35)
o (3) = (3)

Equating the corresponding elements, we get x =2 andy = 1

Hence, x =2 and y = 1.

Solution:

Here,

The given equation is 3x* + 8xy + my* = 0

Comparing it with ax* + 2hxy + by* = 0, we get
a=3,2h=8"h=4andb=m

Since, the lines are perpendicular to each other.

So,a+b=0
or,3+m=0
or, m= -3

Again, the equation becomes 3x* + 8xy - 3y* = 0
or,3x* + (9-1)xy-3y° =0
or, 3x* + 9xy —xy —3y° =0
or,3x (x+3y)-y(x+3y)=0

or,(x +3y)(3x-y)=0
Hence, the separate equations of lines are x + 3y = 0 and 3x —y = 0.
Solution:
Here, the slope of the line 4x — 3y + 12 = 0 is m, = — X :
ere, the slope of the line 4x — 3y =0ism, = Coeffofy 3
-
T -3

Let, m, be the slope of the required line.
Since, the lines are parallel to each other.

So, m, = m, \/

N

4
OI‘,; = 1m,
Passing point (x,, y,) = (1, 2)
Now, the equation of line having slope g and pasging irough (1, 2) is given by
Y-y =m, (x-x)

4
or,y—2 =3 (x—-1)
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or,4x-4 =3y-6
or, 4x — 3y + 2 = 0 which is required equation.
16. Solution:
Here, L.H.S. = cosec10° — +/3sec10°
1 V3

sin10° cos10°

€0s10°—+/35in10°
sin10°.cos10°

ZX%(cosloo—\/?sinlO")

%><Zsin10°.c05100

2(%cole°—‘/2—§sin10°)

~xsin2(10°)

4(sin30°.cos10°-c0s30°.sin10”)

sin20°
4sin (30°-10°)
- sin20°
4sin 20°
- sin20°
=4
= R.H.S.

Hence, proved

17. Solution:

cos3A —cos3A

sin3 A+sin3A

cos3A —(4cos® A-3cosA)
sin3 A+3sinA—4sin3 A

Here, L.H.S. =

cos3A —4 cos3 A+3cosA
sin3 A+3sinA—4sin3

3cosA—3cos3A
3sinA—-3sin3 A
3cosA(1-cos?A)

A \/
- 3sinA(1-sin? A) \/
cosAxsin? A

sinAxcos? A

sinA

cosA
= tanA

= R.H.S.
Hence, proved
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18. Solution:
Here, E = the enlargement with centre (0, 0) and scale factor 2 = E [O, 2]
R = the rotation of +90” about the origin = R [+90°, (0, 0)]
EOR = Ris followed b
The coordinates of vertices of A are P(2, 3), Q(6, 7) and R(0, 3)
Now, rotating APQR through +90° about centre at origin, we get

P (x,y) R [+90° (0, 0)] 5 P’ (-x, -y)
P (2, 3) > P’ (-3, 2)
Q (6, 7) > Q' (-7, 6)
R (0, 3) > R (3,0)

Thus, P’ (-3, 2), Q' (-7, 6) and R’ (-3, 0) are the vertices of image AP'Q'R'.
Again, enlarging AP’Q'R’ by enlargement E [(0, 0), 2], we get

P (x,y) E [(0, 0); K] 5 P’ (kx, ky)
P’ (-3, 2) E [(0, 0); 2] 5 P (-6, 4)
Q' (-7, 6) >  Q'(-14,12)
R (-3, 0) > " (-6, 0)

Thus, P” (-6, 4), Q" (-14, 12) and R” (-6 e the vertices of image AP”"Q''R".
At last, representing the A PQR and its images on the same graph paper

Y Let, 5 small boxes = 1 unit

N

QII 12
" \/

-1
N15 -14 13 -12 -1l -0 -9 -8

19. Solution:

Here,
0 11 0
0 01 1

Let, 2x2 transformation matrix be

Object = unit square (

2
and image = paralle gram 2 1)

Now, Image = T.M. x Object
0 35 2y _(a by_(0 11 0
oo 12 =6 a)*G o1 1) \/
(0 3 5 2) (0+0 a+0 a+b 0+b
V0 12 /7040 c+0 c+d 0+d
(0 35 2)_(0 aa+b b
V12 VY7 cc+dd




20.

21.

Equating the corresponding elements, we get
a=3,b=2c=1andd-1

Hence, required transformation matrix is(i i

Solution:
Here,

Vedanta Publication (P) Ltd.

N4 (a)

Computation of the mean deviation from the median

Marks m No. of students (f) | c.f | jm-Md | flm - Md |
0-10 5 5 5 21 105
10-20 15 8 13 11 88
20-30 25 15 28 1 15
30-40 35 10 38 9 90
40-50 45 6 44 19 114
N = 44 Sfim — Md| 7/4'12

Now,

th th
Position of median = (g) class = (%) class =22 class

From the c.f. column, the c.f. just greater than or equal to 22 is 28 and its corresponding class is

<

(20-30) ..Median class = (20-30) where L. = 20, ¢.f = 13, f = 15 and/A= 10.
N
_ S—cf\ 22-13
Also, median = L + , xi= 20+ e X 10 = 26
Again,
, Sfim-Md| 412
M.D. from median = ———= —=
N 44
Hence, the mean deviation from median is
Solution:
Here,
Computation of the standard deviation from the median:
Ages | No. of persons (f) fm m’ fm?
0-4 7 2 14 4 28
4-8 7 6 42 36 252
8-12 10 10 100 100 1000
12-16 15 14 210 196 2940
16-20 7 18 126 324 2268
20-24 6 22 132 484 2904
/ /
=52 Sfm = 6 S fm? =}5’92
b A
V' N4
Xfm* ( Zfm
Now, standard deviation (o) = -( )2
N N
_ [9392 (624)2
B 52 '\ 52




22.

23.
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=1/180.62 - 14
=/36.62

= 6.0
me 624

Again, mean (X) = =—-= - = 12

6.05
Coefficient of variation = % X 100% = BTy X 100% =50.42%

Group-D (4 X 5 = 20)

Sotfion
Here, N(T)=20T? - 80T + 500, (2 < T < 14), and T(t) = 4t + 2, (0 < t < 3)
(a) (NoT) (1) = N[T(t)]
= N(4t + 2)
= 20(4t + 2)*- 80(4t + 2) + 500
= 20(16t* + 16t + 4) — 320t — 160 + 500
= 320t*> + 320t + 80 — 320t — 160 + 500
= 320t + 420
- (NoT) () = 320t + 420
(b) When time (t) = 2 hours then n¥. of bacteria (NoT) (2) = 320 X 2* + 420

= 1280 + 420

=17
Thus, no. of bacteria in 2 hours = 1700 \/ﬁ
) . 0

(c) Here, no. of bacteria (N) = 3300, time (t) =
We have, N = 320t* + 420
or, 3300 = 320 t* + 420

or, 320t = 2880
T \/
St =3

Thus, required time is 3 hours.

Solution ¥
Here, the given homogeneous equation of second degree is Sy=meX
ax* + 2hxy + by* =0 v o
or, byz + 2hxy + ax2 =0 . o7
2h e
or, — + XY + & = m [Dividing each term by Ty o x ¥
- 22 = i *
or, y2 + bxy+bx 0 .. () o /\_‘.{'ﬁ“
Since, the homogeneous equation ax* + 2hxy + by* = 0 x <
represents a pair of lines which pass through the origin.

Let, y = m;x and y = m,x be the equations of lines
represented by ax* + 2hxy + by* = 0.
Then, by combining these equations, we get

(y -mx)(y -m,x) =0
or, y* — m,Xy — m;xy + m;m,x* = 0

or, y* — (m; + m,)xy + m;m,x* = 0 .. (ii)
Since, the equations (i) and (ii) are identical. So, comparing them, we get

2h
m, + m, = Y and mm, = —
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Let, 6 be the angle between the pair of lines y = m;x and y = m,x.

mi—m
Then, tan0 = +—1 2
1+mq.my

\/(m1+m2)2—4m1m2
or,tan 0 = £

1+my.m; [ (@a=Db)? = (a+Db)* — 4ab]

2h 2 a
= _4x_
or, tan 0 = iL \/

or, tan 0 = iT

2./h%—ab
or,tan 0 = %
a+b
[ . 2{n*-ab
0 = tan +—
a+b

Hence, the angle between the pair of straight lines represented by the homogeneous equation

2/h%=ab

2 2 _ : -1
ax’ + 2hxy + by® = 0is tan™| + wi s

Solution
Given: In quadrilateral ABCD; P, Q, R and S are mid-points of
sides AB, BC, CD and AD respectively

5
. ared g —_— —_— 1= —_— —_ 1
i.e. PA=BP = ’BQ:QC:EBC’CR:RD:E AR

CD and AS = SD = \/ P © 1
C
Construction: B and D are joined. B Q

To prove: PQRS is a parallelogram.

Proof:
(i) In AABD; PS = (FA + A_S)) [By A law of vector-addition]

NPk NR
g

1 — 1 — — —_— —_— —_—
=-BA+- AD [PA = 2 BA and AS = = AD|
2 2 2 2
=~ (BA + AD) \/
= % BD [By A law of vector addition]

- PS//BD and PS = - BD.
(ii)In AQCR; QR = (QC + CR) [By A law of vector addition]
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1 1 —’
=~ BC+; CD [QC=-B
=1 B¢+ D) \/
= % BD [By A law of vector addition]
*. QR//BD and QR= B
From (i) and (ii), we get PS // QR and PS = QR \/
Similarly, PQ / SR and PQQ = SR
Hence, PQRS is a parallelogram.
Solution:
Here,

The coordinates of vertices of AABC are A (3, -1), B (1, -3) and C (5, -3).

Now, reflecting AABC about x-axis, we get
P(x,y) X-axis P’ (x, -y)
A(3,-1) A’ (3,1)

Y VYY VY

B (1, -3) B’ ( ]

C (5,-3) C'(
Thus, A’ (3, 1), B’ (1, 3) and C’ (5, 3) are the vertices of image AA'B'C'.
Again, rotating AA’'B’C’ through -270° about origin, we get \/

We have,

P(x,¥y) R [-270°% (0, 0)] >

A’ (3,1) \ A”

B' (1, 3) > B

C' (5, 3) > C (-

Thus, A" (-6, 4), B” (-14, 12) and C" (-6, 0) are the Vertlces of image AA"B"C".

Representing the A ABC and its images on the same graph paper
Y Let. 5 small boxes = 1 unit

7

6
: CII 5 \/




Vedanta Publication (P) Ltd.

To find the single transformation,

A (3, -1) > A" (-1, 3)
B (1, -3) > B" (-3, 1)
C (5, -3) > C' (-3, 5)

> P’ (v, x)

P (x,y)
Hence, the single transformation is the reflection about the line y = x.

* k% THE END * k%




