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Important Instructions to the 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 the candidate and those in the 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 the
model answer.

6) In case of some questions credit may be given by judgment
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.
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1)

Ans.

Ans.

Attempt any TEN of the following:

1 2x 4x°
Find ‘x,if[L 4 16/=0
1 1 1
1 2x 4%
1 4 16/=0
1 1 1
01(4-16- Xx(+ 16+ & ( + %=
0-12+3x-12°= 0
02x*-5x+2=0

Ox=2, 1 or 0.5
2

OR
1 2x 4x°

1 4 16/=14 16— 2( t 1p+ #F( 1 )

11 1
=-12+3x— 1%°

0-12+3x-1X*= 0

02x*-5x+2=0

Ox=2, 1 or 0.5
2

P!
P!

o+l

1

)

Yo+l

Find the value of

-1
+
3
_3 —_
B =-2-6-6-2
3 -1 2

OR

I
=

P

P!
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1) o 2 -1 3]] [-1 0
<) Find ‘X’ such that 2{ X + =
4 2 0 0 -1
Ans. | oly,[2 13 _[-1 0
4 2 0 0 -1
2 -1 3 -1 O
02X +2 =
4 2 O 0 -1
-1 0 1 2 -1 3
02X = -2
0 -11 T[4 2 0
-1 0 1] [4 -2 6
02X = - %)
0 -11/ |8 4 0
-5 2 -
02X =
-8 -5 1 1
-5 2 -5
DX=£ 2
2/-8 -5 1 2
OR
2 -1 3 -1 0
2 X =
efe T e L
2 -1 3] 1/-1 O
OX+ ==
e
1/-1 0 1 2 -1 3
OX== -
e s .
1 1
5 0 S50 [2 -1 3
OX= - 1,
o 11/ l4 20
L 2 2
5, 5
Ox=| 2 i 12 " 5
-4 -= =
L 2 2
(1 1
d) If A= ]fmd \AT\
13 -4
Ans. ; 1 3
A = . 1
1 -4
AT =-4+3=-1 , 2
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1) cosa sy ) .
If A= | , show that A is orthogonal matrix.
e) -sing  coxr
Ans. | AT =| 603 TSI s
sing  coxy
; { cosa sim}{ cos - sin}
AlA = _ .
-sing cowr || sir  cog
B cos a + sifa - co® sin+ sia cos 1
-sina cosr + co® s st + com
{1 O}-I
| 01 | "
O Ais orthogonal matrix. 2
) Resolve into partial fractions: —;
x> =X
1 _ 1 _A B
Ans. | x*-x x(x-1) x x-1
O1=(x-1)A+xB
Put x=0
01=(0-)A+0
Ul=-A
0 1
Put x-1=0 0Ux=1
U1=0A+B
2
O
_ 2 2
| 21 :_1+_1
X=X x x-1

Note for partial fraction problems: The problems of partial
fractions could also be solved by the method of “equating
equal power coefficients”. This method is also applicable.
Give appropriate marks in accordance with the scheme of
marking in the later problems as the solution by this
method is not discussed. For the sake of convenience, the
solution of the above problem with the help of this
method is illustrated hereunder.
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1)

Ans.

Ans.

OR

1 _ 1 _A
X-x x(x-1)  x
01=(x-1) A+xB
O1=xA-A+xB
O0x+1=(A+B)x-A
OA+B=0, -A=1
n[A==1
OB=-A=1
n[B=1

1 -1 1

2 =t
X=X X Xx-1

U

Note: The above problem can also be solved as follows:
1 1 A B
= = + —
X =x (x-1)x x-1 x

In this case, we get

D[A=]]

1 1 -1
- -

4

X=X x-1 x

s

P!

Express the following as product of trigonometric functions:

sin78-sin®

sin78—-sin® = ZCGUH;SQJ siém_ EH)

C 2

=2cos@Usird

Express as sum or difference of trigonometric functions:
2€0s117°sin5:

2c0s117°sin532 s{n 117° §3° §in 137° ¥
=sin170% sin64°




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

Subject & Code: Basic Maths (17105) Page No: 6/36
Que. | Sub. Total
No. | Que. Model Answers Marks Marks
1)
i) Prove that sin™(-x) = - sir*x
Ans Let sin™t(x) =6
O x=sin@
0 -x=-sind b
0 -x=sin(-6) 2
Osin™(-x)=-6 1
Osin™(-x) =-sin*(x) 15 2

N

i) Prove that cod - sin® {lj =
2 2

Ans. | ood T sin‘l(éj = COEI—T—I—T}
2 2 2 6 1h
T
=C0{§:| 1/2

1

== or 05 1
2 2
OR
cos 2 - sin‘l(lj = cop 902 3} Y2
2 2
= coq 60} Y2
1
== or 0.5 1
5 2
OR
sin’ (lj =T Y2
2 6
T

= CO{I—T} P!
3
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1)

Ans.

Ans.

Find the intercept made by the line 5X—3y =15 on the
coordinate axes.

Given 5x-3y =15

[05x-3y—-15=0
(0A=5 B=-3, C=-1t%

OR
Given 5x-3y =15

For x—int,puty=0
O5x=15

Dx—int:1—5:
5

For y—int, putx=0
0-3y=15

. 15
y-int=—=-5
y -3
OR

Given 5x-3y =15
0 -3y =15- &

Oy= —%(—5x+15) :gx— 5

Oy-int=-5
For x—int, puty=0
05x=15

O x—int:1—5:3
5

Show that the lines 2x+3y—1= 0and 3x—2y+ 6= CQare
perpendicular.

i) For the line 2x+3y—-1=0
2

0 slope ml=—§ 3

P
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1)
i) For the line 3x-2y+6=0
A 3 _3
Odlope m, =——=-—=—
e =TT T ’
2 1 1
[ = — =— == 1
M= 3" 32 T 2
O the lines are perpendiculal 1 2
OR
2.3 2
] =——Xx—=-1
m i, = =22
O the lines are perpendicul b3 5
2) Attempt any Four of the following.
a) Solve by determinant method:

2X—4y+X=1,x—- + &= 3, -y+ B= .

Ans. | 2x-4y+3x=1
X—-2y+4z=3
3X-y+5z=2
2 -4
D=1 -2 4=2-10+ 4+ 45 1p+ -1 6
3 -1
-25

1 -4 -
D, =3 -2 3=1(—1o+z)+415 B+ G- 3 )

2 -1
25 2
2 1
D,=|1 3 4=215§-(5 1p+ B2 P
2 2
0

N
I
N

P

D,=|1 -2 3=2(—4+3+4}9+ (- p

-25
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2)
D, 25
Dx=3"=?5=—1 "
_b_o0 _
T %
Z:&:iS_l 1/ 4
D -25
b) Find ‘v’ by using Cramer’s rule:
dr+2A=4+7,3-6-T=5, - ©=- 3 ¢
Ans. r-7s+22=4
Ir—-6s-nA=5
2r+4s-22=-3
4 -7 2
D=3 -6 -7=412+ 2§+ - 6 1+ L 12 32
2 4 -
=264 1v2
4 -7 2
D, =[5 -6 -7=4(12+ 2§+ - 16 ¥ @ 20 )8
_3 4 —_
=-53 1%
Dr:&:_—3 or —0.2007575...or — 0.2008r@unded off value 1
D 264 4
1 2 6
) If A:{7 4 10|, find A>-3A+1, where I is the unit matrix of
1 3 5
order 2 (in fact it must be 3)
1 2 6|1 2 6
Ans. | A2=|7 4 10/ 7 4 1
1 3 5|1 3 5
[ 1+14+6 2+ 818 6 20 3
=|7+28+10 14 16 30 42 40 9 1

| 1+21+5 2+12 15 6 38 2
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2) 21 28 56
=|45 60 13 1
27 29 61
12 6][3 6 18
3A=37 4 10=| 21 12 3 1
13 5/|3 9 15
21 28 56] [ 3 6 18 [ 1 0
OA2-3A+1 =45 60 132-| 21 12 30+ 0 1 |
27 29 61/ | 3 9 13| 0 O
(19 22 38
=|24 49 10 " 4
24 20 47
OR
12 6][12 6] [12 10
OA-3A+I=|7 4 10| 7 4 10~ }010
13 5[135 00
[1+14+6 2818 6 20 30| 3 6 18] 1 0
=|7+28+10 14 16 30 42 40 21 12 0 1| 1+1
142145 2+1> 15 6 30 2% 00
21 28 56| [3 6 1B[ 10
=|45 60 132-{ 21 12 34 0 1 0 .
27 29 61] |3 9 15| 00
19 22 3|
=|24 49 102 4
24 20 47| 1
d) IfA:{l ?| B=|2 1]0:{_3 ﬂ,verify(AB)C=A(BC).
-2 3 2 3 2 0
Ans. AB = 1 2} 2 1
-2 3]|2 3]
[2+4 1+6
| -4+6 —2+9}
[6 7
RE 7} 1
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2) 6 7][-3 1
(AB)C =
2 7][2 0
_[-18+14 6+ 0
| -6+14 2+ 0
[-4 6
'8 2 1
2 1[-3 1
BC =
2z
_[-6+2 2+0
|-6+6 2+0
{—4 2} 1
—4+0 2+4
8+0 -4+6
{ } 2
(AB)C = A(BC) Vs 4
OR
1 2|[2 1}[-3 1
(AB)C =
-2 3]|2 3| 2 o
[2+4 1+6][-3 1
|-4+6 -2+9|| 2 0
[6 7][-3 1 )
12 72 0
_[-18+14 6+ 0
| -6+14 2+0
_[-4 6 1
'8 2

A(BC){_lz ﬂ{; :13}{_23 Clj}

[1 2][-6+2 2+ 0
-2 3||-6+6 2+0
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2) __1 211-4 2
-2 3}{0 2} 1
_[-4+0 2+4
| 8+0 —4+6}
__—4 6
"l g 2} s
0(AB)C = A(BC) 1 4
€) If A:F _3}, BZF- 0 ﬂ,provethat (AB)T:BTAT.
2 -1 2 -1 3
1 3|1 0 1
Ans. AB:L _}{2 _1 ?J
_[—5 3 —8} 1
0O 1 -1
-5 0
(AB) =| 3 1 1
-8 -1
1 2
BTA" =(0 —1{1 2} 1
1 3 -3 -1
(-5 0
=13 1 1 4
-8 -1
OR
- 732
2 -1{|2 -1 3
T
132 1
0 1 -1
-5 0
=13 1 1
I
1 2
B'A"=|0 —1{1 2}
-3 -1 1
1 3
-5 0
=13 1 1
-8 -1 4
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2 f) Resolve into partial fractions: izti
Ans X2+1=1+ 2 )
x> -1 X2 -1
2 _ 2 __A N B
-1 (x-P(x+1) x-1 x+1
A B
D2—(x—1)(x+])[m+x—+l}
D2=(x+1)A+(x-1)B
Put x-1=0 0Ox=1
02=(1+1)A+0
02=2A
01=A 1
Put x+1=0 Ox=-1
02=0+(-1-1B
02=-2B
0-1=B 1
0— or = 1 + -1 14
x? -1 (x=1)(x+1) x-1 x+1
DX2+1=1+ 1 + -1 y
X =1 x-1 x+1 2 4
3) Attempt any Four of the following.
a) Express the matrix A as the sum of symmetric and skew
4 2 -3
symmetric matrix where A=| 1 3 -6
-5 0 -7
Ans.
4 1 -5
Al=2 3 0 1
-3 -6 -7

4 2 -3 4 1 -5
A+A'=|1 3 -6|+| 2 3 O
-5 0 -7/ |-83 -6 -7
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3) 8 3 -8
=3 6 -6 1
-8 -6 -14
4 2 -3 4 1 -5
A-A"=|1 3 -6/-| 2 3 O
-5 0 -7/ |-3 -6 -7
0 1 2
=/-1 0 -6 1
-2 6 0
DA:E(A+AT)+1(A—AT)
2 2
8 3 -8 0O 1 2
=3 6 -6|+i-1 0 -6 1 4
2
-8 -6 -14 -2 6 0
OR
DA=£(A+AT)+—1(A—AT)
2 2
1 4 2 -3 4 1 - 4 2 - 4 1 -
ZE 1 3 -6|+ 2 3 O|p+= 1 3-6- 2 3 1+1
-5 0 -7 |-3 -6 - -5 0- -3-6-
1 8 3 -8 o1 2
ZE 3 6 -6|+=-10 - 141 A
-8 -6 -14 -2 6 0
2 -1 0
b) Find A™ by adjoint method, if A=|1 0 4
1 -1 1
Ans.
[A=2(0+4)+1(1- 4+ C
=5 s

O A exists.
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3) Matrix of Cofactor of A is,
|0 1 1 g ]
-1 1 1 -
_1 2 2 - 1
C(A)=|- - ———(* /2
-1 12 2 -
0 1 1 0
(4 3 -1
=1 2 1 1v2
-4 -8 1
4 1 -4
adj (A) =3 2 -8 1
11 1
L1
OA =Wadj (A)
4 1 -4
-1 3 2 -8 1
=z - 1
-1 1 1

(*) Note: In the matrix C(A), if 1 to 3 elements are wrong (either
in sign or value), deduct 2 mark, if 4 to 6 elements
are wrong, deduct 1%2 marks, if 7 to 9 are wrong,
deduct all the 2 marks. Further, if all the elements in
the last i.e., adj (A) are correct, then only give %2 mark.

OR
Matrix of Cofactor of A is,

==

P
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3)
4 3 -1
c(A=[1 2 1 &
-4 -8 1
OR
0 _ |1
Az| Ax= As=||

___1 _|2 A —_2 B 1
A= Azz_l 28~ _ 1%

__1 __2 A —
A&l_ O A32_ 1 337

Note: In the above, if 1 to 3 elements are wrong, deduct 2 mark,
if 4 to 6 elements are wrong, deduct 1 marks, and if 7 to 9
are wrong, deduct all the marks. Further, if all the
elements in the following matrices C(A) and adj (A) are
correct, then only give the marks.

<) Solve by matrix method:
X+y+z=3, X-2+F=4, X+ y+z=1

x-2y+X=4
S5x+5y+z=11
1 1 1 X 3
OA=|3 -2 3|, X=|y|, B=| 4
5 5 1 z 11

O/A=1(-2-19-13 15+ { 15 1p

20 P

-17 4 5
Dadj(A)=| 12 -4 0|  --—=-=—--=-- (%) 1
25 0 -5
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1)
OA™= |— dj (A)
-17 4 5
= i 12 -4 O 1
20
25 0 -5
O thesolutionis,
X=A"B
[-17 4 5] 3
= 2—10 12 -4 0| 4
125 0 -5||1
L 20
=—120
20
1 20
! 1
=1
1
Ox=1 y=1 z=1 2 4
(*) Note: Many methods are followed to find adj (A) as
discussed in the Q. 3 (b). Please give appropriate
marks in accordance with the scheme of marking as
discussed therein.
Z+17x+
d) Resolve into partial fractions: 3)(3'—7);14 .
X —_—
Ans. | 3X*+17x+14_ X+ 1%+ 14 _ A L Bx+C
=8 (x=2)(X+2x+4) x-2 x'+2x+4
03¢ +17x+ 14=(x- J(xt+ &+ Y L4 _BX*C
X= 2 X +2x+ 4
3% +17x+ 14= (X’ + X+ 4 A+(x— J(Bx+C)
Put x-2=0 Ox=2
03(2)°+17(+14=( 2+ 2 p+ JA+ 0
060=12A
1

U5=A
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3)

Ans.

Put x=0
03(0)°+17(9+ 14=( 6+ 2 P+ ha+( & ¥ ©C)
014=4A- T
014=4(9- T
0-6=-2C
03=C
Put x=1
03+17+14=(1 2= 3A+( + }B+C)
034=7A-B-C
034=35-B- 3
02=-B
0-2=B
X +17x+14_ 5 - X+ 3
x* -8 X=2 X+ 2xX+4

Note for Partial Fraction Methods: The above Q. 3 (d) problem
of partial fractions could be solved by the method of
“equating equal power coefficients” also. This method,
illustrated in the solution of Q. 1 (f), is also applicable.
Give appropriate marks in accordance with the scheme of
marking. As this method is very tedious and complicated,
hardly someone use this method in such cases. So such
solution methods for partial fraction problems Q. 3 (d), (e)
& (f) are not illustrated herein.

x> —2x+3

3

Resolve into partial fractions:
X +X

X*-2x+3_x*-2+3_A Bx+C
X3 + X x(x2+1) X xX+1

O |x* = 2x+3=(x*+1) A+ x(Bx+C)

Putx=0
00°-2(0+3=(G+3A+ 0
0B=A

Putx=1

0212 -2(1)+ 3=(f+ :)A+ {B+C)
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3)

Ans.

02=2A+B+C
02=6+B+C

UB+C=-4

Putx =2
02°-2(2)+3=(2+3A+ { B+C)
03=5A+4B+ X

03=15+ 48+ T

04B+2C=-12

04B+2C=-12
2B+2C=-8
- - +
2B=-4
0B=-2
OC=-4-B=-4+2
nfc=-2)
x2—2x+3:_3+—2x— 2
X + X X X*+1

0

2x' +x2+ 4
(e -3(20+3

Resolve into partial fractions: (

2

X2 =y
. 2x' +x*+ 4
(¢ +1)(x-2)(2*+ 3

2y°+y+4 __A N B N C
(y+1)(y—2)(2y+3 y+1l y-2 %+ 3
Dzy2+y+4=(y+])(y—2)(2y+ 3{ A + B + c }

y+l y-2 2y+3
D2y’ +y+4=(y-2)(2y+ JA+(y+I( 3+ 3B+(y+ Yy- IC
Put y+1=0 Oy=-1
02(-)"-1+4=(-2+ )(- 2 3A+ 6 0
05=-3A
5
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3)
Put y-2=0 Oy=2
02(2)°+2+ 4= 0+( 2+ }( 4 3B+ O
014=28B
02=8 1
3
3
Put 2y+3=00 y:—E
2
02 _3 —§+4: 0+ B+ ——3+1 _3 2|C
2 2 2 2
D7=ZC
4
04=C 1
5 2
g +y+4 3, .3, 4
(y+1)(y-2)(2y+3 y+1 y-2 F+ 3 !
5 2
4 2 - _
2X +x°+4 __ 3,3 ., ” 4
(+1)(x*-2)(2x*+3 **+1 x*-2 2¢+3
4) Attempt any Four of the following:
a) Prove that cotf - cotd _ §|r9
cotd+cot¥d sin@
cosf cos?@
Ans. | cotd-cotd _ sing sin® 1
cot@+ cot¥ cos@+ cos?@
sind sind
sin 20 co¥Y— sir cos?
_ sindsin ¥ 1
sin 20 co¥+ sid cos@2
sin@dsin @
_sin(28-6)
sin( 20+6) 1
_ sin@ 1 4
sin3?
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4) . 5 4
If A and B are obtuse angles and sinA=—, coB=-—,
b) 13 5
evaluate COS( A+ B).
Ans. sinA=i , coB = _4
13 5
As A andB are abtuse angles, @os is negatngk sirB is positive
: 5) _ 12
OcosA=—/1-sifA=—| k| —| =-=
(13) 13 1
, 4y 3
sinB=+y1-codB=+,| F - =?3 )
O cog(A+B)= coA coB- siA siB
__12 _i‘j _5:8 1
13 5/ 13 5
_33
65 1 4
OR
sinA:E cosB:—il
13 5
13 5
5 3
A B
12 4
As A andB are abtuse angles, @os is negaind sirB is positive
0 cosA= -2 1
13
sinB = 3 1
5
O cos(A+B)= coA coB- siA siB
__12 _ﬁ‘j 5.8 )
13 5/ 13 5
_33 1
65 4
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4)
C) In any triangle ABC, prove that
tanA+ tanB+ tailC = ta\ taB tad

Ans. | We have, A+B+C=180°or 7

0 A+B=180°-C

O tan(A+B) = tar( 1802C)
tanA+ tanB _ _ tanC 1
1-tanA tarB

OtanA+ tarB=- taC[ + taA taB|

OtanA+ tanB=- talC + tar\ taB tdd 1

UtanA+ tanB+ taiC = ta\ taB tah 1 4

Note: Instead of taking A+ B =180°-C, the problem can also be
solved by taking either A+C =180°-B or
B+C =180°-A.

Find the value of Sin(—690‘) CO(;— 33()‘1!- C(QS- 75)00 éH‘l 2)1
Ans.
sin(-6909 = - sir{ 690P
=-sin(630% 60 or - sifi 720° 3p°
-sin(7x 90% 60y or - sif 8 96° 3P
=cos60° or  sin30°
1

2
OR sin(-6909 = sif{— X 360f 30% sinSQ%

cos(-330y= cos330°
=cog( 4x 90 30P or  cqdsB 96° 6
=cos30° or sin60°

3 2

2
cos(~- 750y = cos50°
=cos( 8 90% 30P or  cds® 98° &
=c0s30° or sin60°
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4)

Ans.

sin(-2409 = - sir{ 240°
=-sin(2x 90% 60y or - sifi 8 90° 3
=sin60° or cos30°

3

2

sin(-6909 co§- 330%* cds 750° $in 2)0°
_1p/8,93p/3

2 2 2 2

_V3+3

4

OR
By taking the various combinations of the above different
trigonometric ratios, students may solve the problem as per
his/her convenience by taking all the ratios together. One of
them is illustrated for the sake of scheme of marking:

sin(-6909 co§- 330%* cds 750° $in  230°
=[ -sin(7x 90% 60} || cok ¥ 96° 3pp+
[ cos( 8« 90% 30p|[ - sifi 2 96° 6)f
=€0s60°cos306P cos30°sin60°
155,303
2 2 2 2

:\/é-'-3
4

+ +
Prove that COSA+ 2C0sA COSAZZ Cos2A- sinA tanA
COSA+ 2Cc0SA+ CosA

cos3A+ 2cosB+ cosA _ (cos3A+ cosA)+ 2cosh
cosA+ 2cosBA+ cos& ( cads+ coAb+ 2cds

_ 2COSHA cof- A)+ 2cosb
2cos3A cof- B)+ 2cos8

_2cosHA[ cof- 2)+ |
2cosA| co$- A)+ I

_ COS5A

 cos3A

P!
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5)

_cos( A+ )
Cos3A
_COS2A cosB- sin& sin/g

COS3A
=cos?2A- sinA tanA

OR

cos3A+ 2cosB+ cosAK _ (COSTA+ cosd)+ 2cosA

COsA+ 2cos@+ cosh ( coger cA$+ 2cds

_ 2COSSA CcosA+ 2cosA
" 2c0s3 CosA+ 2098
_2cos®A[ cosA+ |1
B 2cos3[ cosA+ |1

_COS™A

" CosA

_cos( A+ )

"~ cos®A

_COS2A cosB- sinA sin@
B CosA
=cos2A- sinA an3A

OR

Cos3A+ 2cosB+ COSA_ coa3 cosd césd oA

COSA+ 2cos®+ cosA  cds+ CcoA3 cds8  cAs
_ 2C0S4A CORA+ 2cosh cds

" 2cosA COA+ 2cosA cds
_ 2cosA( cosA+ CosA)
2cosA( cosA+ cosAl)

_ Cos4A+ cos @
 CoS2A+ cosA

_ 2COS%A CoR

" 2cos3A coR
_COSHA

" COsA

_cos( A+ A)

~ cos®A

_C0S2A cosA- sin2 sin@
- cos3A
=cos?2A- sinA tan&

P!

P
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1)
OR
LHS = cos3A+ 2cosB+ CosA
COSA+ 2cosBA+ cosA
_(cos3A+ cosA)+ 2cosk
(cosA+ cosB)+ 2cosB
_ 2COSHA co§- A)+ 2cosh 1
" 2cosA co$- B)+ 2cos8
_2cosBA[ co$- A)+ |
- 2cosC~A[ cof— B)+ ]L
_ COS5A 1
Cos3A
RHS=cos2A- sin A tanA
=Cco0s2A- sin ZAEISin—?‘A
Cos3A
:COS?A cos®-— SinA sin@
COs3A 1
_cos( A+ )
- COS3A
_ COS5A 1 1
Cos3A
O LHS=RHS
f) Prove that tan™ (1) + tan*( 2+ tan'( =7
Ans. | tan*(9)+ tan'*( 2+ tar( B=7r+ taﬁ(l j+ tan( ) 1
=m+tan” (-3 + tan'( 3 1
=7- tan1($+tan(3 1
1 4
OR
ta () + ta( 3+ tart( B= tai( )k 4 taf( 2”) 1
1-2[B
=tan™ (1) + 77+ tan*(- ) 1
=tan*(§+77- tan’( } !
=7T 1 4
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5) Attempt any Four of the following.
a) Prove that cos(A-B) = cosA coB+ siA siB
P
A
R Q 1
B
A)A-B
O M N
COSA-B)=— ON
oQ
_OM +MN
00 1
_OM +RQ
oQ
-OM | RQ
0oQ OQ
_OM OP RQ PQ
“oP 0Q PQ 0Q 1
=cosA.co8+ siA .siB 1 1

Note: The above is proved by different ways in several books.
Consider all these proof but check whether the method is
falling within the scope of curriculum and give
appropriate marks in accordance with the scheme of
marking. In accordance with the Teacher’s Manual
published by MSBTE, the result is treated as Fundamental
Result which is not proved by the help of any another
result. If the above result is proved by students using any
another result, suppose using cos (A+B), then this result
i.e., cos (A+B) must have been proved first.
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5)
b) Prove that tan(A+ B) = tanA+ @B
1-tanA tarB
sin(A+B
Ans. tan(A"' B) :ﬁ
=sinAcosB+ COA siB 1
COSA coB - sirA siB
sinAcosB+ coA siB
- CosAcoBB 1
COoSA coB - sirA siB
cosA coB
sinAcosB+ COA siB
—CosAcoBB cod cdBB 1
cosAcodB  sirA siB
cosAcoB8 cosn cdd 4
_ tanA+ tanB 1
" 1-tanA tarB
Prove that ;inxsin X+ si.nék sing — tan5x
c) sinxcosX+ sing cos6
sinxsinx+ sinX sing __ -2(sinxsinXx+ sing sing)
ADS. | Sinxcos&+ sing cos6 - (2 s Cos2  sw3 cap6
__—2sinxsinX- 2sing sin®
~ 2sinxcosX+ 2sin8 cosé
__cosX- co$-x)+ cos@- c¢s x}
T sin3x+ sin(-x) + sin&+ sif- 8) 1
_ _COSX~— COX+ COS¥-CosX
"~ sin3- sinx+ sin&- sing
_ _COSsX- cox 1
Sin 9x — sinx
__—2sinX sin & 1
~ 2cosX sin4 4
=tan X 1
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5)
d) . . . . 3
Prove that sin 20°sin 40°sin 60°sin 8@01—6
Ans. | Sin20°sin40°sin 60°sin868° sin 20°sin2§° sin80° 1
:§E—l—2—1(—2$in 20°sin 40P sin80°
By |
_—— 2 (o] o]
2 (cos60%- cos2(° sin80 ”
ﬁ(—l—cos 20(j sin80° 1
4\ 2
1 .
( sin 80 S|n80°c052§°
4 2
1 1
= ( sin80%-=[2sin 80°cos 2§
2 2
3 3 sin80°(sin100% sin6of] | %2
4 2
=—£ sin80°%- sinlooﬂﬁ} 1
8 2 2
= —é 2c0s90°sin 20‘3@} V2
8 | 2
e —@ O—ﬁ 1/2
8| 2
_3
16 1 4

Note: 1) If the above problem is proved, using the values of

sin 20°, sin40°, sin8(with the help of calculator, no
marks to be given because under the constraint of the
MSBTE Curriculum, it is expected that such problems
are to be solved without using calculator.

Note 2) The above problem may also be solved by making

various combinations of sine ratios. Consequently the
solutions vary in accordance with the combinations.
Please give the appropriate marks in accordance with
the scheme of marking. For the sake of convenience one
of the solutions is illustrated hereunder.
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5)
sin 20°sin 40°sin 60°sin88°  sin 20°sin2§’ sin80° 1
= g EI_Z—l(—Zsin 40°sin80p sin 20°
\/g(c031200- cos4(° sin 20° V2
\/é(cos( 90% 30p- cos 49) sin 2C
= —g(—sin 30%- cos40P sin 20° 17
——ﬁ —}—cos40‘j sin 20° V2
4 2
= —ﬁ —1 sin 20%- sin 20000349
4 2
= —ﬁ 1sm 200- 1DZsm 20°cos 4§
4 2 2
:T%[sm 20% sin60% sif- 209 1
:ﬁ sin 20%£— sin 20 Ya
8 | 2
B _fs}
N~ h
i 2
_3
16 1% 4
€) Prove that cos® (ﬂj + cos' (1—2j = co‘§(i?j
5 13 65
Ans.
Let A=cos’ (ﬂj B= cos (12)
5 13
[0 cosA= 4 coB = 12
5 13

5 13
3 5
A B
4 12
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5)
cos{A+B) = COsA coB- siA siB
_4. 12 3 5
=—X———X— ———(*
5 13 5 13 ) 1
_48_15
65 65
_48-15
65
_33 . 1
T (**)
U A+B=cos (33J
65 1
Deost( 2|+ cost 2] = cog 22 1 4
5 13 65
Note: Due to the use of advance scientific calculators which is
permissible in the exam, students may write the step (**)
directly after step (*). Writing such step are to be
considered.
Note: To evaluate value of sin A and sin B, many times the
relation between sine ratio and cosine ratio is used,
instead of using Triangle Method as illustrated in the
above solution. As the main object is to find the values,
please consider these methods also. This is illustrated
hereunder:
: 16 3
sinA=+1- co$ A = 1——5 <
_5
sinB=+1-sirf B
169 13
(1 1( 6 -1 [
f) Prove that tan™| = |+ cof'| = | = sedV :
11 5
Ans.
tan™ (ij + cof 1(% = taﬁl(—1 + tahl(—s) 1
11 5 1 6
1.5
| 1176
=tan 1 1
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5)
=tan’ (6—1j
61
=tan™ (1 1
=sec” (\/ T i)
1 4
=sec*V 2
OR
LHS=tan™ ij + cof 1(%
11 5
=tan* ij+ tan‘l(Ej 1
11 6
1.5
4 1176 .
=tan 1
1-—
11 6
=tan™ (1
T 1
=— or 45°
4
RHS =sec V' 2:727 or 45 1 A
OLHS=RHS
6 Attempt any Four of the following.
2) If m and m, are the slopes of two lines, prove that the acute
angle between the lines is & =tan™ MM
1+m [m,
Ans.
1

€

O

Let g = Angle of inclination of L,
g, = Angle of inclination of L,
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6) U Slope of L, is m =tang,
Slope of L, is m, =tané,
O from figure,
0=6-6, 1/
O tand = tar(6, - 6,)
_ tan(§) - tar(6,)
1+tan(q) tar(6,) 1
__m-m )
1+m [m,
08=tan* (mj 1
1+m [m,
For angletobeacute,
g=tant|- "M 1/ 4
1+m [m, 2
b) Show that the perpendicular distance of a point (X, Y,) from
the line ax+by+c=0is ax by, *c
va* +b?
Ans.
P(x1, y1)
A< .0)
e >
X %o
Area of APAB=2-S 0 4
2| a
0 -= g
b
- 2i (2 +by, +c) !
2 2 (o2 2
Now AB = (—E—Oj +(0+Ej _ova +b Ya
a b ab
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6)

Ans.

But Area of APAB:%XABX PM

2 2
_l.odatb
2 ab

1 c/a®+b®_ ¢
0=x xp= (
2 ab 2ab
_ax t+hy +c

As length is always + ve,
ax, +hy, +c

ax +by, +c)

Up

Find the equation of the line passing through the point (-3, 10)
and the sum of whose x and y intercepts is 8.

Let x—int=a and y-int=b
Oa+b=8

Ob=8-a

[ the equationis

§+y:1

a 8-a
0(8-a)x+ay=a(8-a)
But (-3, 10) is on the line.
0-3(8-a)+1m=a(8-a)
0-24+3A+1G= &-a°
Oa*+5a-24=0
Ha=3, -8

X, ¥ _ X,y
3 5 -8 16

Find the equation of line passing through the point of
intersection of the lines 3x+y-10= 0and x+7y+40= 0and

perpendicular to the line 3x = 4y.

P

P

1

)

P!
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6)
Ans 3x+y=10
X+7y=-40
0 2lx+7y=70
X+7y=-40
- - +
20x=110
O x _11 2
2
13
OJy=—-—— 2
Y 2
O the point of intersection i%l—l —,E’
2 2 2
. . 3
For the line3x = 4y, the slope is m):Z 1
. : 4
O the required slope im= 3 1
O the equation is
Y=% = m(x— Xi)
13_ 4 11 2
Oy+—=——| x—=—
2 3 2
06y+13=-8&+ 44
O08x+6y-31=0 or -&- ¢+ 3F | 1 1
e) Find the distance between parallel lines 3x+ 4y + 5= 0 and
6x+ 8y = 25.
Ans. | Given3x+4y+5=0 and &+ & = 2¢
06x+8y+10=0 and &+ &- 25 (
0A=6, B=8, C,=10 and C,=- 25 1
C -C C,-C
D p — 1 2 or 2 1
‘\/A2+B2 VA%+B?
_| 10+ 25 or -251 "
V6> +8 V6 + &
4
:Z oo 35 2
2

OR
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6) OR
Given 3x+4y+5=0 and 6+ 8 = 25
O03x+4y+5=0 and X+ 4/—275: ( 1
O0A=3, B=4, C,=5 and Cz=—2—25
C -C C,-C
0 p: 1 2 or 2 1
‘\/A2+B2 VA%+B?
5+ 22 -2
_ 2 2 1
= or
NF+ & NE RS
2
- o 35 4
2
Note: If the -ve value is left with answer, deduct 1 mark.
c For what value of ‘k’ the lines x-ky =14 and
) 4x+ (k- 3) y+ 3= Oare perpendicular to each other.
Ans. | For thelinex—ky-14=0,
A 1 1 1
dope m=—-——=-——=—
pe m B -k Kk
For the line4x+(k-3)y+3=0,
slope S .
T BT k-3 1
But mm,=-1
Dl[ﬁ—i) =-1 1
k k-3
O4=k(k-3)
Ok*-3k-4=0
Ok=-1, 4 1 4
OR
For the linex—ky-14= 0,
A 1 1
sope m=-—=-—== 1
PP B T T Tk
For the linedx +(k—3)y+ 3= 0,
slope m, = AL 4
™TTR T k-3 1
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6)
1
But m =-——
m,
1_ 1
03 1
k-3
1_ k-3
k 4
04= k(k - 3)
Ok*-3k-4=0
1 4
Ok=-1, 4

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.




