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

Important Instructions to examiners:

SUMMER- 2017 Examination

Model Answer Subject Code:| 17105

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 error 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 answer
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.
Q. Sub Answer Marking
No. Q. N. Scheme
1 Attempt any TEN of the following: 20
a) - x 1 02
Solve =
-2 X
Ans | 12 -3 |x 1
14 3] |2 x
. 6-(~12)=x*—(-2) ,
18=x*+2
16 = x°
X=+4 1
b) 0 7 -2 02
Find 'x"if 11 x 10|=0
4 8 1
0 7 2
Ans
11 x 10|=0
4 8 1
. 0(x—80)-7(11-40)+(-2)(88-4x)=0 1
.203-176+8x=0
S8x=-27 -.X :_TN or -3.375 1

Page No.01/25




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

SUMMER - 2017 Examination

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. | Q.N. Scheme
1 2 3 L8
Solvef 1 0 3 |= 02
c) 2 1
-2 -1 0
2 3 X 18
Ans 1 0 3 =‘_ ‘
2 1
-2 -10
+.2(0-(-3))-3(0—(-6))+x(-1-0)=-1-16 1
6-18—x=-17
S.Xx=5 1
. . . . 02
d) Define singular and non-singular matrix.
Ans | For every square matrix A, If |A|=0 then A is singular matrix & -
If |Al 0 then A is non-singular matrix.
e) Define orthogonal matrix. 02
ans | If AA" = | then A is orthogonal matrix. 02
2 1
f) | 1fA= B= find |AB
o 5|27 oo :
Ans | ag - 2 1)1 2
0 3|3 -2
|2+3 4-2
|0+9 0-6
|5 2
|9 -6 1
5 2
|AB|=
9 -6
=-30-18
=-48 1
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
1 g) | Resolve into partial fractions — 02
X2 — X
ans |1 1 A B
2 - - %
X —x  x(x-1) x x-1
. 1=A(x—1)+Bx
putx=0, ..A=-1 Iz
putx=1 ..B=1 Z
) 1 _—_1 1
Ux(x-1) x o x-1 v
h) | Without using calculator , find the value of sin75° 02
Ans sin75°:sin(30°+45°) v,
= sin30° cos 45° + cos 30° sin 45° y
11 31
= -t — yz
22 2 2
Vs
_ 341 (0650
242
sin@-sin 36 .
i Prove that ———=2sin6@
l sin?@—cos? @ 02
Ans | LHs = Sn0=sin3d.
sin“ @ —cos” @
_sin@-3sinf+4sin’ 0 1
sinze—(l—sinze)
_ —2sin@+4sin* 0
2sin?6-1
2sin 6(2sin’ 0 -1} 1
~ 2sin?6-1
=2siné %
=RHS
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
1 02
i) Prove that tan™ 1 +tan™" 1.z
2 3) 4
11
A 1 1 273
NS | tan™! (—Jﬂan‘l[—) =tan™ T 1
2 3 11,1 .
2 3
=tan™(1) Y
=z %
4
k) | Prove that sin™ x+cos™ x = % 02
Ans | Letsintx=0
s.X=sinéd V2
" X=c0s(%—6) v
S.COSX=2-0 %
sO+cosx=12
~sinx+cosix=2 %
1) Find the value of k, if the lines kx—6y—9=0 and 6x+5y-13=0 02
are perpendicular to each other.
Ans | Let L:kx—-6y—-9=0and
L,: 6x+5y-13=0
k k
slopeof L, m =——=— and
peof L, m=-—=¢ %
)
slopeof L,, m, = 3 1

"+ Lines are perpendicular
mm,=-1

e

k=5

V2

V2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17 105
Q. Sub Answer Marking
No. Q. N. Scheme
2 Attempt any FOUR of the following 16
Solve by Cramer's rule
a) 04
X+y=5Yy+z=8 z+x=7
Ans
110
D={0 1 1 =1(1—0)—1(0—1)—O(0—1)=2 1
1 01
510 »
D=8 11 =5(1—O)—1(8—7)—0(0—7)=4 i
7 01
150
D,=(0 8 1 =1(8—7)—5(O—1)—0(O—8)=6 y
171
1 15
D,=|{0 1 8 =1(7—0)—1(0—8)+5(0—1)=10 %
1 0 7
D
Dty B 65, D10 g
D 2 D 2 D 2
3x -1 4 1 260 | 04
b) | Solve 2 + =
8 5 -2 -y 128 |
P 3x -1 N 4 1 __260
Ans 8 5| |2 -y|[ |128
5 3x+4 -1+1| | 260
“l8—2 5-y| |128 !
3x+4 0 260
2 = 1
6 5-vy 128
| 6x+8 0 | 260 1
| 12 10-2y| |128 .
"+ order of LHS = order of RHS
Note: If student attempted to solve the problem and concluded above result's
then reward full credit to students OR student attempted to solve and carried
out steps then reward appropriate marks.
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
2 c) 2 4 4
IfA=|4 2 4/, show that A>—8A is a scalar matrix 04
4 4 2
Ans 2 4 4
A=|4 2 4
4 4 2
2 4 4 2 4 4
AN-pA=| 4 2 4| 4 2 4 7
4 4 2 4 4 2
4+16+16 8+8+16 8+16+8
=| 8+8+16 16+4+16 16+8+8
8+16+8 16+8+8 16+16+4
36 32 32
=| 32 36 32 1
32 32 36
2 4 4 16 32 32
8A=8| 4 2 4 |=| 32 16 32 1
4 4 2 32 32 16
36 32 32 16 32 32 20 0 O 1
A’ -8A=| 32 36 32 |-| 32 16 32 |=| 0 20 O
32 32 36 32 32 16 0 0 20
. A —8A is scalar matrix. %
-1 7 1
d) | Expressthematrix A=| 2 3 4 | asthe sum of symmetric and 04
5 0 5
skew-symmetric matrices.
ANS 1 Consider E(A+AT)
2
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SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
2 -1 71 -1 25 -2 9 6
Ans 112 3 alel 7 3 0|2 6 1
2 2
5 05 1 45 6 4 10
4 2 3
2
9 3 2 )
2
3 2 5
- 1 T
Consider ~(A—A")
2
-1 7 1] [-1 25 0 5 4
-1 2 3 4 |-17 30 -1 S5 0 4
2 2 1
5 05] |1 45 4 -4 0
0 > -2
2
= —— 0 2 .
2 %
2 -2 0
: 1 N1 .
Consider A== (A+A")+=(A-A")
2 2
-1 9 3 0 > -2
2 2
42320422 0 2 1
2 2
3 25 2 -2 0
= symmetric matrix +skew- symmetric matrix
1 2 -1 100
© |1fA=| 6 0 2 |,B=| 2 1 0 |verifythat (AB) =B"A' 04
4 5 0 01 3
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
2 e) 1 2 1 1 00
Ans ConsiderAB= 6 0 2 |.| 2 1 O
4 5 0 0 1 3
1+4+0 0+2-1 0+0-3
= 6+0+0 0+0+2 0+0+6
4+10+0 0+5+0 0+0+0
5 1 -3
=l 6 2 6 1
14 5 0
5 6 14
(AB) =| 1 2 5 %
-3 6 0
1 20 1 6 4
TAT 1
BA'=l0 11 2 0 5
0 0 3 -1 2 0
1+4+0 6+0+0 4+10+0 5 6 14
=| 042-1 04042 04540 |=| 1 2 !
0+0-3 0+0+6 0+0+0 -3 6
~.(AB) =B'AT %
) . . (tan@+1)
f) Resolve into partial fractions 04
(tan@—-1)(tan 6 +2)
Ans | Let tan@ =t y
(t+1) A B
(t-1)(t+2) t-1 t+2
St+l=A(t+2)+B(t-1)
put t=1, .'.A:E and
3 1
1
utt=-2, ~.B==
p 3 1
2 1
(t+1) 3.3
= + ;
(t-1)(t+2) t-1 t+2 %
2 1
(tan6?+1) 3 3 %

(tan&-1)(tan 6 +2) tan 9—1+ tan @+ 2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
3 Attempt any FOUR of the following : 16
2 31 04
3 | Find the adjointof | 1 2 3
31 2
Ans 2 31
LetA=| 1 2 3
31 2
(2 3 1 3 1 2 ]
1 20 3 2 |31
1 -7 -5
) i 31 12 1 |2 3
Matrix of minors = =5 1 -7 2
1 2 13 20 3 1
7 5 1
3 1 12 1 |2 3
i 2 3 |1 3 1 2 ]
1 7 -5 1
Matrix of cofactors =| -5 1 7
7 -5 1
OR
2 3
C =+ =4-3=1 C,=- =—(2—9)=7
1 2
1 31
C13=+3 =1-6=-5C,, =— 2=—(6—1)=—5
2 3
C22=+3 =4-3=1 C,,=- 1=—(2—9)=7
3 1 2
C31=+2 =9-2=7,C,, =- 3=—(6—1)=—5
C —+2 =4-3=1
33 7 1 - =
1 7 -5 1
Matrix of cofactors =| -5 1 7
7 -5 1
1 -5 7
AdjA=| 7 1 -5 1
5 7 1
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SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
3 1 2 3 04
b) Find the inverseof | 2 4 5
3 56
1 2 3
Ans | letA=| 2 4 5
| 3 5 6
1 2 3
.'.|A|: 2 4 5|=1(24-25)-2(12-15)+3(10-12)
3 56
=-1+6-6
|A|=-120 &
- A exists
|4 5 [2 5 [2 4]
5 6/ |3 6 [3 5
-1 -3 -2
. . 2 3 |1 3 1 2 1
Matrix of minors = = -3 -3 -1
5 6/ 3 6 |3 5
-2 -1 0
2 3 11 3 |1 2
|4 5 |12 5 |2 4
-1 3 -2
Matrix of cofactors —[ -3 1 } 1
1 0
OR
4 5 2
C11=+5 6=24—25=—1, CH:—‘3 ‘ (12-15)=3
C13=+2 4=10—12=—2, C21=—‘2 3‘ (12-15)=3
3 5 5 6
C22—+1 3=6—9=—3, CZS——‘l 2‘=—(5—6)=1
3 6 3 5
C31:+2 3=1O—12=—2, C, = ‘1 3‘=—(5—6):1 '
4 5 S
C33:+l 2‘:4—4:0,
2 4
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
3 b) -1 3 -2
Matrix of cofactors =| 3 -3 1 1
-2 1 0
-1 3 -2
AdjA=| 3 -3 1 %
-2 1 0
A’lziAdj.A
A
-1 3 -2 1 -3 2 1
A‘1=i 3 3 1 |=| 3 3 -1
o1 o 2 -1 0
o Using matrix inversion method, solve 04
2X+Yy=3,2y+32=4,272+2x=8
Ans 2 1 0
LetA=| 0 2 3
2 0 2
2 10
A=| 0 2 3|=2(4-0)-1(0-6)+0(0—4)
2 0 2
=8+6
.'.|A|=14¢0
- At exists &
2 3 0 3 0 2]
0 20 2 20 2 0
. . 10 |2 0 2 1 e
Matrix of minors = =2 4 =2 1
0 20 2 20 |2 0
3 6 4
1 0 (2 0 [2 1
12 3 10 3 [0 2 |
4 6 -4
Matrix of cofactors=| -2 4 2 }
3 6 4 %
OR
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
3 c) 2 3 0 3
C.=+ =4-0=4, C,=- :—(0—6):6
2 2
C—+O 2—0 4=-4, C, = Lo (2 O)—2
P20 0 TR o2 -
o=+ Y=4-0-4, cp=-" Y=—(0-2)=2 '
22 2 - - 23 — 2 O_ -
C—+1 0—3 0=3, C 2 O—(6 0)—6
U203 7 T T2 o 3] B
2 1
C33—+O 2:4—0:4
4 6 4 ”
Matrix of cofactors=| -2 4 2
3 -6 4
4 -2 3
AdjA=| 6 4 -6
-4 2 4 %2
A= AdiA
A
4 -2 3
_1 .
=—| 6 4 -6 %
14
-4 2 4
. 4 -2 3 3
X=A'B=—| 6 4 -6 4
14
-4 2 4 8
X 12-8+24
y:i 18+16—-48
14 A
Z -12+8+32
. 28
=—| -14
14
28
X 2
y | = -1 %
z 2
Xx=2,y=-1,z2=2.
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Sub Marking
Q. N. Answer Scheme
2_ 04
d) Resolve into partial fractions _ X oX+3
(x—2)(x2+1)
ans | Let X —X+3 __A , BxsC
(x—2)(x2+1) Xx-2 x*+1
X =x+3=(x"+1) A+ (x-2)(Bx+C) %
Putx=2
(2) -2+3=((2)" +1) A
5=5A
© A=1 1
Putx=0, A=1
3=(0+1)(1)+(0-2)(0+C)
3=1-2C.. C=-1 1
Putx=1 A=1 C=-1
(1)° -1+3= ((1)2 +1)(1)+(1_z)(5(1)+(_1))
3=2-B+1
.. B=0 1
o X -x+3 1 L 1
'(x—2)(x2+1) x—2 Xx*+1 %
e) Resolve into partial fractions _2x=3 04
(x+1)(x2—1)
Lt 2x -3 _A_ B __C
Ans (x+1)(x-1)(x+1) x-1 x+1 (x+1)’
2x—3:(x+1)2A+(x+l)(x—1)B+(x—1)C y
Putx=1 ’
2 2(1)-3=(1+1)" A
A=t 1
4
Putx=-1
2(-1)-3=(-1-1)C
5--2C .C=2 1
2
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SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub An ; Marking
No. Q. N. swe Scheme
3 Putx=O,A=—l,C:E
2
2f 1 5
2(0)-3:(0+1)( Z]+(0+1)(o 1)B+(0 1)( j
—3=—E—B—E.'.B=1 1
4 2 4
1 1 5
2x-3 4. 4 2
= iz
(+D)(x-D)(x+1)  x-1 x+1 " (x+1) 2
4
f) Resolve into partial fractions 04
x* +1
Ans X2—1> x*
x* —x?
-+
X2
x? -1
-+ 1
1
4 iz
X (x +1)+
x? X
1 1 A B
x* -1 (x+1)( ) x+1 x—1 %
~1=(x-1)A+(x+1)B
1
Put x=-1..|A=—-= %
ut x > iZ
Vs
Put x=1.. le
2
1 1
1 ! 2.2 %
x> -1 (x+1)(x 1) x+1 x-1
1 1 y
4 T a 2
- (x*+1)+ —2+L:(x2+1)+£(_—1 Lj
X" = x+1 x-1 2\x+1 x-1
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
4 Attempt any FOUR of the following : 16
a) | Prove that sin(A+ B)sin(A—B) =sin? A—sin’ B 04
Ans | LHS=sin(A+B)sin(A-B)
= (sin Acos B +cos Asin B)(sin Acos B —cos Asin B) 1
= sin? Acos? B—cos? Asin’B 1
— sin? A(l—sin2 B)—(l—sin2 A)sin2 B
= sin® A—sin? Asin? B—sin? B+sin® Asin’ B
= sin’ A—sin® B = RHS 1
b) Prove that tan40” +2tan10" =tan50° 04
Ans | tan50" =tan (40" +10")
_ tan40” +tan10’ 1
1—tan40 tan10
. tan50° (1— tan 40" tan 10°) —tan 40" +tan10
tan50" —tan50 tan 40" tan10" =tan 40" +tan10’ %
tan50° — cot 40" tan 40° tan10° = tan 40° +tan10’ ( tan50" = cot (90° - 50) = cot 4o°) 1
tan50" —(1)tan10" =tan 40" +tan10’ 1
~.tan40" +2tan10° =tan50° b
04
c) Prove that <> 2A+2C0s4A+COSOA _ cos A—sin Atan3A
cos A+2cos3A+CoS5A
Ans || 4s C0s2A+2c0s4A+CoS6A
" cosA+2cos3A+cos5A
_ 2c0s4A+(cos2A+Cos6A)
~ 2c0s3A+(cos A+CoS5A)
2C0S4A + 2cos(2A+6Aj.cos(2A;6Aj
- - 1
2C0S3A+ 2cos(A+5Aj.cos(A SAJ
2 2
_ 2c0s4A+ 2cos4A.cos(—2A) y

~ 2c0s3A+2c0s3A.cos(—2A)

~ Zcos4A(1+ cos(—ZA))
~ 2cos3A(1+cos(-2A))
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
4 c) _ Cos4A
cos3A 1
_cos(3A+ A)
~ Cos3A
_ cos3Acos A—sin3Asin A
Cos3A 1
=cosA-sin Atan3A=R.H.S. A
d) . . 0 - 0 - 0 - 0 3
Show that : sin20” sin40" sin60" sin80 T 04
Ans | sin20°sin 40° sin 60° sin 80°
%
=sin 20°sin40°§sin800
=£[23in 20(’sin40°]sin80O
4
:?_cos(—20°)—00360°}sin80°
_ 1
:ﬁ cosZOo—l}inSO0
4 | 2
:ﬁ cosZOosinSOO—lsinSOO}
4 | 2
=E l2c0320"sin800—lsin80O Yy
4|2 2
=£[sinloo°—sin(—60)—sin800] !
8
=£ sin(2x90°—80)+£—sin800
8 | 2
r Y
=£ sin80°+£—sin800
8 i 2
_3 %
16
e) Prove that cosil +s!n11 = tan 56°
cosll°-sinl11°
o o 04
Ans LHS = cosll°+sin1l

cosll°®—sinll®
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION
Model Answer Subject Code: 17105
Q. Sub Answer Marking
No. Q. N. Scheme
4
e) _ Cos11°+cos 79 ( sin11°:cos(90°—11°):cos79°) 1
cos11°—cos79°
[11°+79°j [110 79°j
2c0s| —— |.cos
] (ll°+79°j . (110 79°j
-2sin )
2 2
i .C0s34°
_ 2c0s45°.cos( I 1
~ _2sin45 sm( ~34 ) ( J( sin34°)
2
= C0S34 _ ot34° = tan (90° - 34°) %
sin 34°
=tan56° = RHS 1
04
f
) Prove that tan™ 1 +tan™ 1 =cot™ 9
7 13 2
Ans | . tan~? [lj +tan (i
7 13
1 1
4 7713
=tan ) = 1
1-=x—
7 13
20
= tan™ —911 1
1-—
L 91
20
_tan-1| 91
=tan %
91
a2
=tan (5 1
:cot‘l(gj
2 1
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17 105
Q. Sub Answer Marking
No. | Q.N. Scheme
5 Attempt any FOUR of the following : 16
a) Prove that \/’2+\/2+«/2+2c038¢9 =2c0s0 04
A
" | LHS = {2+ 2+ 2+ 200586
= \/2+\/2+1/2(1+00586?)
1
= \/2+\/2+4/2(20032 49)
= \J2+J2+2c0s40
Iz
= 2+ [2(1+cos 40)
1
— 2
= \/2+ﬂ/2(2cos 20) y
=/2+2c0s26
= 2(1+c0s20) = ,[2(2c0s’ @) = 2cos6 = RHS 1
b) Prove that sec80-1 _tan8¢ 04
sec40-1 tan260
S
Ans || Hs = sec80-1_ cos86 %
sec46-1 1
cos4d
1-cos86
—_cos86
1-cos46
cos4é
_ cos46(2sin’ 46) )
B cos86(2sin’ 20)
_(2sin46cos46)sin 46
c0s80(2sin” 26)
_sin8¢(2sin 20cos 20) 1
cos86/(2sin’ 20)
_sin80cos 20 v
cos84sin 20
=tan86cot 260 = tan80 _ RHS 1
tan 26
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17 105
Q. Sub Answer Marking
No. Q. N. Scheme
5 c) In any triangle ABC, prove that 04
Ans tan A+tan B+tanC =tan AtanBtanC
In any triangle ABC, ZA+/B+~/C =180° %
. A+B=180°-C
~.tan(A+B)=tan(180°-C) iz
tanAttanB _ —tanC 1+1
1-tan Atan B
. tan A+tanB=—tanC(1-tan Atan B) A
. tan A+tanB=-tanC +tan AtanBtanC
s.tan A+tanB+tanC =tan AtanBtanC v
d) Prove that S'h 2A+ 253|n 4A+s_|n 6A =cos A+cot3Asin A
sin A+2sin3A+sin5A 04
Ans LHS. — sm 2A+ Zstm 4A+s.|n 6A
sin A+2sin3A+sin5A
_ 2sin 4A+(sin 2A+sin 6A)
~ 2sin3A+(sin A+sin5A)
25in4A+23in(2A+6Aj OS(ZA GAJ
2sin3A+ 23in(A+5Aj cos(A 5Aj 1
_ 2sin 4A+2sin4A.cos(-2A)
~ 2sin3A+2sin3A, cos(— 2A)
_ 2sin 4A(1+cos ) g
~ 2sin 3A(1+cos )
_sind4A 1
sin3A
_ sm(_3A+ A) ,
sin3A
_ sin3Acos A+cos3Asin A 1
sin3A
=c0S A+ cot3Asin A ),
=R.H.S.

Page No.19/25




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

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17 105
Q. Sub Answer Marking
No. Q. N. Scheme
5 e
) Prove that sin™* (gj—sinl( 8 ) COS™ (84j
5 17 85 04
. 3 . 8
Let A=sin*| = B=sin?| —
Ans (5] (17)
.'.sinA:§ s,inB:E
5
5 17
3 8
4 15
1
..COSA=— cosB:E
17
OR
Let A=sin* 3 and B=sin™ 8
5 17
.'.sinA:§ , sinB:i
5 17
cosA=+/1-sin? A and cosB =+/1-sin?
_\f |5 _\f - ﬁ
*.COSA=— cosB=— 1
5 17
~.sin(A—B)=sin Acos B —cos Asin B
(3)(15) (4)(8
5 17 5 17
_13 1
85
A—B=sin‘1(5] sin‘1(§j—sin‘l[£j:sin‘l(Ej ,
85 5 17 85 V2
Let C =sin‘1(gj ~.sinC = 13
85 85
84 84 B 5
cosC=— ..C=cos™ (—)
85 85 "
sin™* sin™ 8 cos™ 84 84
17 85
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f 04
) Prove that cos‘l(g)ﬂin‘l(?’j sin~ (56j
13 5 65
12 ) 3
Let A=cos™*|=| and B=sin?!|=
Ans (13) (5)
*COSA=— sinB = E
5
5
3
4
1
.'.sinA:i cosBzﬂ
13 5
OR
Let A=cos™ (Ej and B=sin™ G)
13 5
.'.cosA=E , sinB=§
13 5

sinA=+1-cos? A and cosB =+/1-sin®

7

*.sin A_ — cosB = i
13 5
~.sin(A+B)=sin Acos B+cos Asin B 1
5 4 12/ 3
= | — — |+ — —_
13 )\ 5 13 )\ 5
56
65 1

A+B:sinl(§j
65
_1(12j ._{3) (56)
cos | == |+sin7| = |=sin~
13 5 65 1
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6 Attempt any FOUR of the following : 16
a) Find the equation of the line passing through the point of intersection of lines 04
Ans 2x+3y=13; 5x—y =7 and perpendicular to 3x—y+7 =0.
2X+3y =13
5x—y=7
_ 2X+3y =13
4+ 15x-3y=21
17x =34
X=2 1
5(2)-y=7 1
S-y=-3 ..y=3
- Pointof intersection=(2, 3)
Slope of the line 3x—y+7=0.1s,
22 g
b -1
.. Slope of the required line is,
me_t__1 1
m, 3
-.equationis,
Y=y, =m(x-x)
1
s y—3=—§(x—2)
SX+3y-11=0 1
b) Find the equation of the line passing through the point of intersection of lines 04
Xx+Yy=0and 2x—y =9 and through the point (2,5).
Ans x+y=0
2X—y=9
so3x=9
5 x=3 1
y=-3 !
~. Pointof intersection = (3, -3)
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6 b) ..equationis,
Y=Y _ X—X
Yo=Y XX
y—-5 x-2 1
' -3-5 3-2 1
S 8x+y—-21=0
OR
. Pointof intersection = (3, —3)
— 33— 1
.. Slopem = Yo~ % _ =375 =-8
X,—% 3-2
.. equationis,
y-y,=m (X - Xl)
S y—5=-8(x-2) OR y+3=-8(x-3) 1
S8X+y—-21=0
c) If m, and m, are the slopes of two lines then prove that the acute angle 04
ANS 1 petween two lines is 0 = tan | .M.
1+mm,
1
O v
Let 6, = Angle of inclination of L,
6, = Angle of inclination of L,
. Slope of L, ism, =tan g,
slope of L, ism, =tané,
.. from figure,
6,=0+6, 1
~0=6,-0,
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d)

Ans

e)

Ans

~tan@=tan(6,-6,)
_ tan(6,)-tan(6,)
1+tan(6,)tan(6,)
__m-m
1+m -m,

4 m-m,
1+m, -m,

Forangle to be acute,

. =tan

Ll m-m
0 =tan|——2-

1+m, -m,

Find the length of perpendicular from (—3,—4) on the line 4(x+2)=3(y—-4).

point (x,y,)=(-3,-4) and L: 4x-3y+20=0

ax, +by, +c
Jat+b*

_|4(-3)-3(-4)+ 20|
(4 +(3)

—12+12+20‘

J16+9

:‘ﬂ
75
20

5
p =4 units

Prove the perpendicular distance between two parallel lines ax + by +c, =0 and
c,—C
Ja? +b?

L,

ax+by+c,=01is

L,

y

(X1, Y1)

04

04
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6 e) L, ax+by+c, =0
L, rax+by+c,=0
Let P(x,y,) be any point on the line L,
s.ax +by, +¢,=0
s.ax +by, =—c, 1
length of perpendicular on the line L,
.. perpendicular length = by +G
N 1
—C,+C c,—C
sl === ord=“2—7L
Ja’ +b’ Ja?+b’ 1
f) Find the acute angle between the lines 3x -2y +4 =0 and 04
Ans | 2X=3y-7=0
For L :3x-2y+4=0
slope m, = _a_s !
" b 2
ForL, :2x-3y-7=0,
slope m _,a__ 2.2 1
* b -3 3
Stang=| T
1+m, -m,
3_2 . 1
=—2 3 -2 or 0417
G
1+ = || =
2)\3
5 1
e tan‘l(—j or tan™(0.417)
12
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.
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