MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER- 2017 EXAMINATION Subject Code:

17104

Model Answer

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model
answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to
assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance
(Not applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant
values may vary and there may be some difference in the candidate’s answers and model
answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant
answer based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on
equivalent concept.

Sub .
Q. Marking
No. 8 Answer Scheme
1. Attempt any TEN of the following: 20

P 4 -4 02

a) Find the value of ‘P’ if |3 -2 1|=0

-2 -4 1
Ans |1p 4 4
3 -2 1|=0
-2 -4 1
P(-2+4)-4(3+2)-4(-12-4)=0 1
2P-20+64=0
L P=-22 1
1 -2 3 6
by | IfA= find matrix X such that A+2X = 02
4 3 01
6
AnNs A+2X = A
3 6
2X = -A
01
3 6 1 -2
2X = - 1
01 4 3
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Q. Sub Marking
No. | Q.N Answer Scheme
1. b) 2 8
2X =
4 -2
2 8
x=1 1
2{—4 —2}
1 4
SX =
E
2 56 o1
c) |fA={0 Z}andB: 0 4|find (AB)' 02
5 7
_ 6 1
AB = 236 0 4
Ans “lo 1 2
- 5 7
AB__12+0+30 2+20+42| (42 64 1
| 0+0+10 0+4+14 | [10 18
42 10
. (AB) =
(AB) [64 18} 1
d 2 4 2 - -
) If A= 1 o show that A® is a null matrix. 02
ANS a2 Z A A
__2 4 2 4
-1 2] -2
[4-4 8-8
__—2+2 —4+4 1
[o o
100
. A% is a null matrix. 1
e) Resolve into partial fraction —; 02
X°+X
Ans | Let
1 __A B ”
X(x+1) x x+1
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Q. Sub Marking
No. | Q.N Answer Scheme
L. €) | 1=(x+1)A+xB
Putx=0
LA=1 s
Putx=-1
.B=-1 s
11 4 y
Ux(x+1) x o x+1 2
f) Prove that S'_n 20 _cos20 =secd 02
sind cosé
) sin28 cos26
Consider —
Ans sind  cosd
_sin26.cos & —cos 26.sin Y,
sin @.cos @
sin(20-60
sin§.cos@
sin(@
__sin(9) y
sin8.cosé@
1
cosd
=secd Y
g) | Evaluate: 2cos75%cos15° 02
Ans | 2cos75°%cos15°
=cos(75°+15°)+cos(75°—15°) Ys
=c0s90° + cos 60° Y2
=O+l
2
_1 or 0.5 1
2
h) | Find principal value of cosl(—%J 02
Ans cosl(—lj:z—cosl(lj 1
2 2
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Answer

Marking
Scheme

h)

Ans

)

Ans

=7z—% or 180° — 60°

_2r or 120°
3

OR

Let cos™ (—lj =0
2

—l =Ccosd
2
1
But ——=-co0s60
2
.+ c0s(180-60) = —cos 60
—% =cos(180-60)

—% =c0s(120) =cos 4
5.0=120

Without using calculator find the value of sin (%J

sin| = :sin(15°):sin(45°—30°) OR sin| Z |=sin|Z-Z
12 12 4 6

=sin45°.c0s30° — cos 45°.sin 30°

OR sinz.cosz—cosz.sinz
4 4 4 4

Yo

Yo

Yo

Y2
Y2

Yo

02

Yo

Yo

If tan é]:— find sin A

02

Yo
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Q. Sub Marking
No. | Q.N Answer Scheme
- A=60° Ya
-.sin A:sin(60°):£ Y
2
. . .ox y 1
K) Find the slope and X-intercept of the ImeE ~3 = " 02
x y 1
————— =0
ANS | 573 4
Slope:—gz—_ﬁ:g 1
3
X-intercept:—E:—J=1 OR puty=0 .'.x:1 1
a 2 2
2
OR
x_y 1
2 3 4
6x—-4y-3=0
Slope:——z—iz§ 1
-4 2
. c -3 1
X-intercept =—— =——=—
P a 6 2 !
) Find the range and coefficient of range of the data :5, 25, 65,55, 35, 45,15 02
Ans | Range = Largest value —Smallest value =L —S
=65-5
=60 1
Coefficient of range = L=S _80_gs7 1
L+S 70
2. Attempt any FOUR of the following: 16
a) Solve the following equations by using Cramer’s rule : 04
3X+3y—-z=11 2X—-y+2z=9 4x+3y+2z=25
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Answer
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Scheme

b)

Ans

3 3 -
D=2 -1

4 3
—3(-2-6)—3(4-8)-1(6+4)
=22

11 3 -1
D,=[9 -1 2

25 3
=11(-2-6)—3(18-50)-1(27 +25)

2
2

_Dy__66_

=5 =T

3 3 11
D,=2 -1 9

4 3 25
=3(—25—27)—3(50—36)+11(6+4)
=-88
D, -88

Z

D -22

132 302 1 X
IfA={301|,B={145|,C=|2|,X=]|Yy

312 210 3 z
such that(A+2B)C = X find x,y,z

132] [302]\[1] [x
301[+2[145||[2|=|y
312 [210])[3] |z

04
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W | o Ansiver Scheme
2. b) [132] [60 4\[1] [x
301|+/2810(||2|=|Y 1
312 |42 0])3] |z
(7 3 6])[1 X |
5811|(2[=|y 1
73 2])|3] [z]
7+6+18 31 X
- 5+16+33}= 54 |=|y 2
7+6+6 19 Z
by equating
x=31y=54,2=19
1 2 -2
c) | IfA=|-1 3 0 |find A" by adjoint method. 04
021
1 2 2
Ans | |A=|-1 3 0|=1(3+0)-2(-1-0)-2(2-0)=1=0.. A™ exists .
0 -2 1
13 o |-1 0o [|-1 3]
M P
3 -1 2
. _ :‘2 —2‘ ‘1—2‘ ‘1 2‘:_ } 1
Matrix of minors 2 1 2
-2 1 0 1 0 -2
6 -2 5
2 -2 1 2 1 2
Lol Lol fid
31 2
Matrix of cofactors=2 1 2 1
6 2 5
OR
% =(-1)" -32 2‘:3’ =(-" o1 2‘_1’ % =(-1" 01 —32‘=2’
C21=(_ )2+1 _22 12‘:2’ CZZ:(_1)2+2(])- 12‘:’ 23_(_1)2+3(])- _22‘ 2 2
C“:(_l)mi 02‘26’ % =(-Y" —11 oz‘z =" —11 2‘:5
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2. C) 3 2 6
AdjA=|1 1 2 Yy
2 2 5
. 1 3 2 6 3 2 6
A'=—adjA==[1 1 2|=1 1 2 Y%
A E
2 2 5 2 2 5
31 -1 L1 1
d | IfA= ,B=|2 0|C= 04
312 3
3 -1
Verify that A(BC) = (AB)C
31 -1 1 1
ANs || HS= A(BC)=[ } 0 H
312 3
-1
. [1+3
31 -1
A(BC)= 2+0
312
- 4 3-3
3 1 1__4
A(BC)= 2 1
312
- 710
[12+2-0
A(BC)=
112+2+0
(14
A(BC)= 1
(5)-|
1 1
31 -1 1
RH.S= (AB)C= |2 0
312 3
3 -1
[3+2-3 3+0+1][1
(AB)C = :
13+2+6 3+0-2][3
2 411
(AB)C = : 1
11 1]13
[2+12
(AB)C =
111+3
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2. d
) (AB)C - 14 .
14
A(BC):(AB)C
. . . X+3
e Resolve into partial fraction: -——— 04
) P (xz—l)(x+5)
3 A B C
Ans | Let X+ =
¢ (x-1)(x+1)(x+5) x—1+x+1+x+5 7
X+3=A(Xx+1)(x+5)+B(x-1)(x+5)+C(x—-1)(x+1)
Putx=1
1+3=A(1+1)(1+5)
4=A(12)
1
A==
3 1
Putx=-1
~1+3=B(-1-1)(-1+5)
2:B(—8)
_1 1
4
Putx=-5
—5+3:C(—5—1)(—5+1)
—2:C(24)
1 1
EP)
1 1 1
: X+3 _ 3 ., 4., 12 .
(x=1)(x+1)(x+5) x—l+x+1+x+5 &
Resolve int tial fraction ——
f) esolve into partial fraction 40513 04
Ans | Pute*=m Y%
) m B m
”m2+4m+3_(m+1)(m+3)
m A B

(m+1)(m+3) B m+1+ m+3

Yo
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No. | Q.N Answer Scheme
2. f) m=(m+3)A+(m+1)B
Putm=-1
~—1=A(-1+3)
wA=-1 1
2
Putm=-3
-3=B(-3+1)
B2 1
2
13
m __2 2 1,
(m+1)(m+3) m+1 m+3
13
¢ = X2 + X2 Y
(e +1)(e+3) e +1 e*+3
3. Attempt any FOUR of the following: 16
a) Solve the simultaneous equations by using matrix inversion 04
method: 2x+3y -z =-3,5x+y+3z=10,4x+3y—-2z=-3
2 3 -1 X -3
Ans | LetA=|5 1 3| X=|y|andB=|10
4 3 -2 z -3
2 3 -1
Consider, [A|=|5 1 3
4 3 -2
=2(-2-9)-3(-10-12)-1(15-4)
=33%0.. Aexists Y
L 31 5 3] |5 1]
3 2 4 -2 |4 3
-11 -22 11
. . 3 -1 |2 -1 |2 3
Matrix of minors = =-3 0 -6 1
3 2 4 -2 |4 3
10 11 -13
3 -1 2 -1 |2 3
L 3] |5 3] 5 1]
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No. | Q.N Answer Scheme
3 a) -11 22 11
Matrix of cofactors=| 3 0 6 A
10 -11 -13
OR
1+1 1 3 1+2 5 3 1+3 5 1
¢, =(-1) 3 _2‘=—11, ¢, =(-1) A _2‘:22, Ciy =(-1) A 3‘:11,
2+1 3 -1 2+2 2 -1 2+3 2 3
C, = (—1) 3 _2‘ =3, ¢C,= (—1) 4 _2‘ =0, Cy,= (—1) 4 3‘ =6, 1Y
3+1 3 -1 3+2 2 -1 3+3 2 3
iy =(-1) . 3‘:10, Cy, =(-1) c 3‘ 11, ¢y =(-1) c 1‘:—13
[-11 3 10 |
AdjA=| 22 0 -11
|11 6 -13]
[—11 3 10 |
4 1 i 1
A =—adA=—22 0 -11 1
|Al 33
11 6 -13
X =A"B
-11 3 10 -3
=—| 22 0 -11]| |10
11 6 -13| -3
L 33+30-30 L 33
=—| -66+0+33 |=—|-33
-33+60+39 66
X 1
yl=-1 1
z 2
X3
b) | Resolve into partial fractions: — 5 04
X —
X
ANS | 2 _g)x® 4 x
x> —9x
-+
10x
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b)

Ans

3

izi;:x+xlzo_xg (1)

. 10x 10x
Consider, x2—9=(x+3)(x—3)
. lox  _ A B
C(x+3)(x-3) x+3 x-3
10x =(x—-3)A+(x+3)B
Put x =-3
-30=-6A
S A=5
Putx=3
..B=5
x5 5
U (x+3)(x-3) x+3 x-3

X% + X 5 5

From(l) = ——=x+ +
X -9 X+3 Xx-3

Yo

Yo

x*—2x+3

X3 + X

Resolve into partial fractions

X —2x+3  Xx*—2x+3
X° + X X(x* +1)
 X*-2x+3 _A Bx+C

' x(x2+1) X x4l

X" =2x+3=(X" +1) A+(x)(Bx+C)
Putx=0

~3=(1)A

L A=3

Putx=1
2=(2)A+(1)(B+C)
2=6+B+C

B+C=-4 e (1)
Putx=-1

6=(2) A+(-1)(-B+C)
6=6+B-C

04

Yo
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Answer
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d)

Ans

B-C=0  -womem- (2)
Solving eq"s (1) and (2)
B=—2andC=-2

_ x2—2x+3_§+—2x—2
- x(x+1) x4l

1+1
Y2

Prove that cos3Asin9A—sin Acos5A _ A

cos ACOS5A—sin3Asin9A
cos3Asin9A—sin AcosbA
cos Acos5A—sin3Asin9A
_ 2c0s3Asin9A-2sin Acos5A

"~ 200s ACOS5A—2sin 3Asin9A

LHS.=

[sin 3A+9A)—sin(3A-9A) |—[sin(A+5A)+sin(A-5A)]

| cos A+5A)+cos (A- SA] [cos 3A-9A)- cos(3A+9A)]
12A)-sin( ]—[sm 6A +S|n(—4A)]

(
[sm
(

COS

[sm 12A)+sin(6A) |—[sin(6A)—sin(4A) ]

(
6A )+cos( A)]-[cos(-6A)—-cos(12A)]
(

[cos(GA)+cos (4A)]—[cos(BA)—cos(12A)]
B 3|n(12A)+sm(6A) sin(6A)+sin(4A)
cos(6A)+cos(4A)—cos(6A)+cos(12A)
sin (12
cos(4A

A)+sin(4A)
)+cos(12A)

(12A+ 4AJ (12A2—4Aj
( A+12Aj (4A—212Aj
(8

2sin(8A).cos(4A)

~ 2c0s(8A).cos(-4A)
_sin(8A).cos(4A)

cos(8A).cos(4A)
=tan8A=R.H.S.

04

Yo

Yo

Yo

Yo

Prove that sin( A+ B) =sin Acos B +cos Asin B

04
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Q. Sub Marking
No. | Q.N Answer Sehemms
3. e)
Ans Q
A
R g 1
A+B
B
A
N M
nghF Angled Acute Angle Trigonometric Ratios
Triangle
. PM oM
A OMP ZMOP = A SiNnA=——, COSA=——
OoP OoP
; OP
A OPQ ZPOQ =B SInB=—Q, cosB=—
0oQ
1
. PR OR
= sinA=——, CosA==—
A PRQ ZPQR=A PQ 59
A ONQ ZNOQ = sin(A+ B)=g—g, Cos(A+ B)=8—N
A+B
- sin(A+B) =2V
0Q
R+RN
_QR+R N
0Q
_ QR+PM
0Q
_QR PM .,
0Q 0Q
_ @X PQ N PM y OoP
PQ OQ OP O0OQ
= c0s Asin B +sin Acos B.
=sin Acos B +cos Asin B 1
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Q. Sub Marking
No. | Q.N Answer Scheme
3. e) OR
P R
Consider a standard unit circle S X 1
Let P,Q,R,S be points such that
/XOP=A, ZX0Q=B , ZXOR=A-B
From fig.
/POQ=A-B
- /POQ = /XOR
-.Chord PQ = Chord RS
P(cosAsinA) , Q(cosB,sinB)
R[cos(A-B).sin(A-B)] , S(10) Y
~'PQ=RS
\/(cos A-cosB) +(sin A-sinB) = \/[cos(A— B)-1] +[sin(A-B)-0]
(cos A—cos B)2 +(sin A=sin B)2 = [cos(A— B)—l]2 +[sin(A— B)—O]2 1
:.€05% A+cos® B—2cos Acos B +sin? A+sin® B—2sin Asin B =
cos’ (A—B)+1-2cos(A-B)+sin’(A-B)
:.14+1-2(cos Acos B +sin Asin B) =1+1-2cos( A-B)
.03 Acos B +sin Asin B =cos(A-B) Ya
Consider sin(A+ B)ICOS(%—(A-I- B)) 1,
=cos[£f—Aj— Bj
2
=cos(z—AjcosB+sin(z—Ajsin B
2 2
=sin Acos B +cos Asin B Ys
f) | Prove that cot™ (gj +tan (—j =sec («/5 ) 04
6 5
Let cot™| = |=tan}| =
s | Lot ot <t (2]

LH.S.=cot™ 6 +tan! 1
5 11
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No. | Q.N Answer Scheme
3. f 1
) = tan 1(§j+tan‘l(ij /2
6 11
1
=1tan _§i 1
611
55+6
_tan-1| 66
~® 1 665
66
=tan™' (1) 1
~Z_RHS &
~RHS=sect(y2)=Z 1
(¥2)=7
4. Attempt any FOUR of the following : 16
a) Without using calculator find the value of
sin (150°) + cos (300°) — tan (315" ) + sec? (3660°) 04
Ans sm(150°) sin(2x90-30) =sin 30=% &
1
cos(300° ) = cos(4x90-60) = cos60 =~ Y
tan(315° ) = tan (4x90—45) = —tan 45 = -1 Y
sec? (3660°) =[ sec(3660°) | =[ sec(40x90+60) | =[ sec(60) ' =[2] = 4 1
.sin(150° )+ cos(300° ) —tan (315° ) +sec” (3660° )
11
=—+=—(-1)+4 1
55 (1)
=6 Y5
b) In any AABC, A+ B +C = 7 prove that 04
sin2A+sin2B —sin2C =4cos AcosBsinC
Ans | A+B+C=nrx
A+B=7r-C
.sin(A+B)=sin(z—-C)=sinC Yo
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Sub
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Marking
Scheme

b)
Ans

Ans

.cos(A+B)=cos(z-C)=-cosC
L.H.S.=sin2A+sin2B-sin2C

= Zsin(ZA;ZBjcos(ZAEZBJ—sin 2C

=2sin(A+B)cos(A-B)—sin2C
=2sinCcos(A-B)-sin2C
=2sinCcos(A-B)-2sinCcosC
=2sinC | cos(A-B)—cosC |
=2sinC| cos(A—-B)+cos(A+B)]

_ ZSinC{ZCOS(%jCO{Wﬂ

=2sinC2cos(A)cos(-B)
=4sinCcos AcosB=R.H.S.

Yo

Yo

Yo

Show thatsin 20° sin 40° sin 60° sin80° = —

L.H.S.=5in20°sin 40°sin 60° sin80°

00\/_

=sin 20%sin 4 sin80°

&

=——[2sin20°sin 40°]sin 80°

(cos 200 —c0s60° )sin 80°
(

c0s 20° sin80° —cos60° sin 800)

© eltn oltn oltn wlin 2len =l

(2005 20°sin80° —Z%Sin 800]

(sin1oo0 +5sin60° —sin 8o°)

srcen sy -sm)
|

2><90 80 +7—sm80
= —RHS
16

sin80° + — —sin 80 ]

04

Yo

Yo

Yo

Yo
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4, d) If x>0,y >0 and xy <1 then prove that 04
tan x+tanty = tanl( X+ yj
1-xy
Ans | Let tanx=A and tan'y=B..x=tanA and y=tanB 1
tan(A+B): tan A+tan B !
1-tan AtanB
ALB = tan- tanA+tanBj
1-tan Atan B 1
tan x+tanty = tant| XY
1-xy 1
OR
Let tan'x=A and tan'y=B ..x=tanA and y=tanB 1
R.H.S.ztanl( x+yj
1-xy
4 tanA+tanB
=tan”"| —— 1
1-tan AtanB
=tan*(tan(A+B)) 1
=A+B=tan"x+tan'y 1
=LH.S.
&) | Prove that sec8A-1 _ cot2A 04
sec4A-1 cot8A
_1
ANS L.H.S.:SGCSA_]': COS8SA
sec4A-1 1 1
CosS4A
_ (1-cos8A)cos4A
N (1-cos4A)cos8A 1
_ 2sin® 4Acos4A
2sin” 2Acos8A
_sin4Asin4Acos4A
sin2Asin2Acos8A
_ 2sin2Acos2Asin4Acos4A
sin2Asin2Acos8A 1
_ Cos2Asin8A
sin2Acos8A
=Ccot2Axtan8A
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No. | Q.N Answer Seheme
4 e) | Cot2A
COt8A 1
f) Prove that: sin™* (gj —sin™t [ﬁj =cos™t (8_4j 04
5 17 85
. 3 . 3
Put &=sin"| = s.sin@== 3 5
Ans. (5) -
tan @ = E 0 =tan (ﬁj
4 4
4 o
gl 1
L :
Put sin (Ejz ~sina =£
17 17 8 17
Stang = % s a=tan™ (%)
8 8 15 a
ssin™ (—j =tan™ (—j 1
17 15
Put cos™ %J =p - COS ,3:%
85 85 13 85
tan B = —Z s p=tan”! (gj
84 Yo
(&)= &)
scos = |= =2 .
85 84
L.H.S.:sinl(gj— i 1(§j
5 17
tan~ [ j tan~ (E
15
=tan™" Z 15 } A
38
1+——
415
=tan™ Ej Y,
84
=cos™ 84) R.H.S
85
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5. Attempt any FOUR of the following: 16
a) sina:E,cosﬂzg,then,£<a<7rand 0< g <Z find cos(a+f3). 04
13 5 2 2
Ans | --cos’a =1-sin’«
_144_2B
169 169
oS =t
13
5 V4
S C0Sa@=—— as —<a<nr 1
13 2
3
cosfB==
p 5
.sin* B =1-cos®
:1_3 — E
25 25
sinff=+—
. 4
.'.sm,B:g as0< f<— 1
. . 5 3 12 4
cos(a + ) =cosacosf —sinasinf=| -— = |-| == 1
(@+5) p '3[135j(135j
_—8 1
65
b) Show that cos59°+5sin 59° = /2 cos14° 04
Ans | L.H.S.=c0s59° +sin59°
=c0s59° + c0s 31° [ sin59° = cos(90° —59° ) = cos 310} 1
59° +31° 59° —31°
=2c0S| ————— |-coS| ———— 1
2 2
=2c0s45° -cos14° Y
1
=2| — |-cos14° 1
%)
= /2 cos14° Yo
=R.H.S.
c) | Prove that cos‘l(ﬂJHan‘l 3 tant[ 2L 04
5 5 11
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5. c
) Let cos™ (ij =0
5
Ans | ..cosf = g 3 5
s tanf = 3 4 0
4
s @=tan™ (ﬁj
4
-.cos™ (ﬂ] =tan™" (Ej 1
5 4
- LH.S.=cos™ (EJ +tan™ (gj
5 5
=tan™" §j+tan‘l[§J
4 5
3 3
44’5
= tan ? 1
1-=2=
45
15+12
= tan*| —20 :tan‘l(zj: RH.S. 2
19 11
20
d) If p is the length of perpendicular from a point p(xl, yl) to the
04
. ax, +by, +c
line ax+by+c =0 then prove thatP = | ——=—
Ja? +b?
A Y
Ans
R(O,—%j
P(x. %)
1
p
M
‘J N
y

Let Q(_—C,Oj and R [O_—Cj
a b
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5. d)
Y1
1]-c 1 c —C c?
A(APQR)==|— 0 1== O+—|-Vy,| —=0|+1] —
(APQR) 2|a Z[Xl( bj yl(a ) (abﬂ
0o —° 1
b
_1|lxc yc ¢ 1{c }
== 4=t —|==|— +by, +cC
Z{b a ab 2ab(ax1 % +¢) .
—C ? cY’
~d(QR)=,]| —-0] +|0——
s COROS
c? c?
[T
= Ja? b7
ab
A(APQR):%xd(QR)x PM
1
L C a7 xPM
2 ab
1lc lc
s =—(ax +by, +c)==—+/a’ +b* xPM
2ab( %Dy +C) 2 ab - .
PM = ax, +by, +c
Ja? +b?
e) Find the equation of line passing through(—l,l) and making an angle % 04
with the line 2x+3y =6
Ans The slope of the given line 2x+3y =6 is
) Y
m=—
'3
Let the slope of the required line be 'm'
o tan@= M =M,
1+mm,
putting 6=45° , m, :_?2 ,m, =m
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f)

Ans

—-2-3m —-2-3m
N or =-1

3°om 3_2m
S=2-3m=3-2m or —-2-3m=-3+2m

.'.m:—50rm:1
5

Hence the equation of lines, in slope-point form is
(i) form=-5

Y=y, =m(x-x)
S y—-1=-5(x+1)
SO5X+y+4=0

.. 1
form==
(||) orm c
Y=Y, =m(x-x,)
1
sy-1==(x+1
y 5(x+ )
S X=5y+6=0

Find the co-ordinate of the foot of perpendicular drawn from (3, 4)to the straight

line 4x-2y+9=0.
The slope of the given line 4x—-2y+9=01s

m=—=2

For perpendicular lines , mm, =-1
2
Equation of perpendicular is

(y—y1)=m(x—xl)

-1
S y—4="=(x-3
y—4=—(x-3)

Yo

04

Yo
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5. f) | .x+2y-11=0 1

Foot of the perpendicular = Point of intersection of two lines

.. Solving the equations

4x-2y=-9

X+2y=11

S Ax-2y=-9

+ x+2y=11

5x =2

.'.x:g andy:§ 1+1

5 10
(x,y,)= (2 5_3J
510
6. Attempt any FOUR of the following: 16
a) | Show that the points (6,1),(-1,8),(3,-2) are the vertices of right angled triangle
by using slopes. 04
Ans | LetA(6,1), B(~1,8), C(3,-2) are the vertices of the AABC,
Slope of side AB =m,= Y2~ %1 _ 8-1 _ 4 1
X,—% —1-6
Slope of side BC = m, = —278_23 1
3+1 2

Slope of side AC = m, = _32—_; =1 1

We observe that m, xm, =-1 Y

..side AB L side AC

.. AABC is right angled triangle at vertex A. Ya

Show that distance between two parallel lines ax + by + 4 =0 and 04

b)
ax+by+c,=0isd = i
Ja? +b?
Ans | Considering equations as ax+by +c, =0 and ax+by+c, =0

L :ax+by+c, =0
L,:ax+by+c,=0
Let P(x,y,) be any point on the line L,
c.ax +by, +¢, =0
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b) 1
N 1
\ P(%. V)
+by+c, =0
+by+c,=0
v
soax +by, =—c 1
PM is perpendicular on the line L,
LM =B EDY e 1
Ja’+b’
- PM = _C1+C2|:| ¢, -G | 1
Ja? +b? ‘ ‘\/az +Db? ‘
Note: If student has attempted to solve this question reward appropriate marks.
c) Following are the marks obtained by two students A and B 04
Marks obtained by A 44 180 | 76|48 |52 |72 |68 |56 |60 |64
Marks obtained by B 48 | 75154 |60 |63 |69 |72 |51 |57 |56
which of the two students is more consistent?
ANS | For Student A:
X XZ;
44 | 1936
80 | 6400
76 | 5776
48 | 2304
52 | 2704
72 | 5184
68 | 4624
56 | 3136
60 | 3600
64 | 4096
620 | 39760
_ X.
Meanx:L:@:62 1
N 10
X-2 —\2
SD=o - &% (%) = 39760 62) ~11.49 1
N 10
Coefficient of Variance = S.D. x100 = 11';'9 x100=18.53 1y
X
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6. C) For Student B:
Ans X, X2,
48 | 2304
75 | 5625
54 | 2916
60 | 3600
63 | 3969
69 | 4761
72 | 5184
51 | 2601
57 | 3249
56 | 3136
605 | 37345
_ X.
Mean x = L = @
N 10
X =60.5 Yo
X-2 —\2
sD=o= |25 (%)
N
_ (37345 (60.5)2
10
o =8.62 Yo
Coefficient of Variance = S'_ “x100
X
_862 <100
60.5
=14.25 Yo
~.CV(B)<CV (A)
.. Student B is more consistent. Y
d) Calculate standard deviation of the following frequency distribution:
Class Interval 0-10 10-20 20-30 30-40 40-50 04
Frequency 14 23 27 21 15
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6. d)
Ans Class X f f.x; Xzi fixzi
0-10 5 14 70 25 350
10-20 15 23 345 225 5175
20-30 25 27 675 625 16875 2
30-40 35 21 735 1225 25725
40-50 45 15 675 2025 30375
100 2500 78500
_ f.x
Meanx:L:@=25 1
N 100
fx? _
SDzo - |2 ~(x)
N
3 78500_(25)2
100
o =12.65 1
OR
Class X; fi di fidi dzi fidzi
0-10 5 14 -2 -28 4 56
10-20 15 23 -1 -23 1 23
2030 | 25| 27 lo| 0 | o | o 2
30-40 35 21 1 21 1 21
40-50 45 15 2 30 4 60
100 00 160
fd? fd )
JZ o [z
N N
160 (0 Y
_ __(_j <10
100 \100 )
=12.65
e) Find the mean deviation from the median of the following data.
04
Weight of wood logs 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
Number of logs 4 6 10 18 9 3
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6. e)
Ans CIaSS Xi fi C'f' |Xi_M| fi|Xi—M|
10-20 15 4 4 27.78 111.12
20-30 25 6 10 17.78 106.68
30-40 35 10 20 7.78 77.8
40-50 45 18 38 2.22 39.96 2
50-60 55 9 47 12.22 109.98
60-70 65 3 50 22.22 66.66
50 512.2
N_ cf
M = Median=L + 2f x h
_ 1
=40+ ( 251820}(10 -.» Median class 40 —50
=42.78
flx. —M
M Do 2 filx =M]|
5122 1
50
=10.24
f) Find the coefficent of variance of the following data:
- 04
Expenditure 5 |10 15|20 |25
No.of students | 6 16 | 28 | 38 | 46
Ans, X; f; fix X’ fx’;
5 6 30 25 150 2
10 16 160 100 1600
15 28 420 225 6300
20 38 760 400 15200
25 46 1150 625 28750
134 2520 52000
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6 f) 2

_ f.x
Mean X = L = @ =18.81
N 134

SR DOLEEES,

— 52000 _ (18.81)2
134

o =5.85

Coefficient of Variance = S'_D' x100
X

_ 58 100
18.81

=31.10

Important Note

In the solution of the question paper, wherever possible all the possible alternative
methods of solution are given for the sake of convenience. Still student may follow a
method other than the given herein. In such case, first see whether the method falls
within the scope of the curriculum, and then only give appropriate marks in
accordance with the scheme of marking.

Y2
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