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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.

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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1) Attempt any TEN of the following:
-3 |x 1
Solve =
a) 4 3| -2 x
1
L 6+412=Xx2+2 &
Ans. 1
. x*=16 or x*-16=0 or —x?+16=0 2
sXx=4, -4 oty | 2
OR
2 -3
=6+12=18
4 3
‘ x 1 ) E%3
=X"+2
-2 X
S18=x*+2
. x*=16 or x?-16=0 or —x>+16=0 15
x=4, -4 o+l | 2
4 3 9
b) Find x, if |3 -2 7|=0.
11 4 X
Ans, | - 4(~2x—28)-3(3x~77)+9(12+22)=0 Y
5. —8x-112-9x+231+306=0 1%
S=17x+425=0
425
X=? 1
. |2
5 3 2 -1
9|y Az and B = find 3A—2B.
-1 1 3 2
3a_2B=3| > 3| o/%
Ans. | = B I
_ 15 9 B 4 -2 1h+14
-3 3 6 4
B 11 11
19 1 5
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1)
OR
3A_3 5 3| |15 9
-1 1] -3 3 V2
28:22 —1: 4 -2 ”
3 2 6 4
15 9| |4 -2
~3A-2B= -
= 7
B 11 11 1
-9 1 2

3 9
d If A= , then show that A? is a null matrix.
) -1 -3

Ans. | A= 3 9 . 3 9
-1 -3||-1 -3

| 9-9 27-27
T|-3+3 -9+9 &
_ 00 1
00
- A is a null matrix. Y2 2
e) Define singular and non-singular matrix.
Ans. | Singular Matix: Let A be a square matrix. Then A is singular 1
matrix, if |A| =0
Non-Singular Matix: Let A be a square matrix. Then A is 1
singular matrix, if |A| #0 D)

Note: The above definition is a sample format. Students may
express the same into other words also. Please give due
credit to the students.
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1)

Ans.

Resolve into partial fractions:

1 1

X2 +3X+2

A B

X2 +3x+2 (x+1)(x+
~1=(x+2)A+(x+1)B
Put x=-1
~1=(-1+2)A+0
“A=1

Put x=-2
~1=0+(-2+1)B

= +
2) x+1 x+2

1 1

-1

A = +
X°+3X+2 X+1 X+2

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 di

scussed. For the sake of convenience, the

solution of the above problem with the help of this

method is illustr

1 1

ated hereunder.

A B

X 13x+2 (x+1)(x+

~1=(x+2)A+(x+1)B

= +
2) x+1 x+2

~.0x+1=(A+B)x+(2A+B)

By equating equal powe

r coefficients,

A+B=0 and 2A+B=1

-1

A = +
X°+3x+2 x+1 x+2

%)

%)

1

1

%)

%)
%)

%)
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1)
g) If ~A=30°, verify that sin3A=3sin A—4sin® A
AnS. | | HS =sin3A=sin3(30°) =1 V2
RHS =3sin A-4sin® A
= 3sin 30°—4sin® 30° 1y
1 1Y
=3| - |-4| = I 1
(zj @ ) :
-1 ) "
2
Note (*): Due to the use of advance scientific calculator, writing
directly the step (**) after (*) is allowed. No marks to be
deducted.
0 1 0
h) Without using calculator prove that cos2l +S!n 2l _ cot 24°
c0s21°—sin 21°
Ans. | c0s21°+sin21° sin69°+sin 21° 1,
€0s21°—sin21°  sin69°—sin 21°
. (690 +21°j (690 —21°j
2sin cos
_ 2 2
( 69° +21°j . (69O —210]
2C0s sin
2 2
_ sin 45°c0s 24° V2
C0s45°sin 24°
1
—=C05s24° 1/,
2 2
1 .
—=5in 24°
J2 y
2
— cOt 24° 2
OR
c0s21°+sin21° 1+tan21° 1
c0s21°-sin21° 1-tan21° 14
— tan (45°+21°)
=tan(66°)
2
= tan (90°—24°) " )

= cot 24°
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1)
i) If 2sin50°cos70°=sin A—sin B, find A and B.
Ans 2sin50°cos 70°=sin A—sin B
~.sin(50°+70°) +sin(50°~70°) =sin A—sin B Y2
~.sin(120°) +sin (—20°) =sin A—sin B
~.sin(120°)—sin (20°) =sin A—sin B 14
S A=1200 E%)
B = 20° V2 2
OR
2sin50°cos 70°=sin A—sin B
.'.23in50°cos?0°=2cos(AJ2rB)sin(A;Bj V2
_ 15
A+B =70 and u:50
S A+B =140
A—B =100 "
S A=1200
B =20° L% )
. . T . (1
i) Find the principal value of cos {E—sm (EH
Ans. | cos| =-sin™ 12 cos| Z-Z 2
2 2 6
|:7Z':| 15
=C0S| —
3
1 2
—l or 05
2
OR
cos Z—sin‘{lj =c0s[90°—30°] 15
2 2
=cos[60°] 1
=% or 0.5 1 2

OR
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1)
(1) o«
sin 51=% "
(3| 53]
cos| =——sint| = ||=cos| = - =
2 2 6
‘:”} 1
=COS| —
’ 2
1
=1 or 05
2
k) Prove that sin™ [—%) +cos™ [—_j =tan™" (o)
Ans. Sin‘l(—1J+cos‘1(—lj=z 1
2 2) 2
%)
tant(o0) =2
(=)=
sin™t 1 +c0s™ | —= |=tan™' (o) 1
o 2 /2 2
OR
sm‘l(——j:—sin‘l(lj:—E s
2 6
cos* (——j =7 —cost (lj =7 _T_ 2_” %)
2 3 3
1 -1 1 T 272' T
sin| —= |[+cosH| —= |[=—=+—==
2 6 3 2
and tan 1(00):% %)
sin! (—lj +cos™t (_%j =tan (oo) 14 2
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1)

2)

Ans.

Ans.

Find the acute angle between the lines 3x—-2y+4 =0 and
2x—-3y—-7=0.

For 3x-2y+4=0,
slope mlz—E:—i:E

b -2 2
For 2x-3y-7=0,

slope m, = a__2_
e
b -3

wIlN

m, —m,
1+m -m,

Stand =

3 2

2 3

=— or 0417

.~.9:tanl(%j or tan(0.417) or 22.636° or 0.395°

Attempt any four of the following:

Solve by Cramer’s rule

1
D, =3 4 2 ~1(16-32)-1(12-18)+1(48—36)
" lo 16 4

1

1

1

%)

%)

%)
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2) 11 1
D, =[3 1 4|=1(16-4)-1(48-36)+1(3-9)
9 1 16 "
=-6
x.D_ 21 z
D, 6 3
1
y
,-D_2_1 oo |4
D, -6
OR
Putlza, 1=b, E=c
X y z
sa+b+c=1
3a+b+2c=4
9a+b+4c=16
111
D=[3 1 2/=1(4-2)-1(12-18)+1(3-9)
9 1 4
=2 1
1
D,=|4 1 2/=1(4-2)-1(16-32)+1(4-16)
16 EZ)
=6
1 1 1
D,=[3 4 2/=1(16-32)-1(12-18)+1(48-36)
9 16
=2 2!
D,=[3 1 4|=1(16-4)-1(48-36)+1(3-9)
9 1 16 Ly
-6
1D 2.1 )
a D, 6 3 2
1 D 2
y=6=5b=§=1 2
Z:%ZDRCZ%GZ_E 14 4
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2) 3 1 0 2 X
b |1flala o |-2/—2 3 [_1} y|, find x, v, z.
3 -3 -5 4 2 z
Ans. 3 17 [0 2 X
3{4 0 |-2|-2 3} [ﬂ: y]
3 -3] |-5 4 z
9 370 4 X
.-.llZ 0|-| -4 6 [ﬂ:{y 1
9 -9] |-10 8 z
(9 1] X
-1
19 17 z
[ —9-2 1] [x
| -16-12 |=|y
|-19-34] |z
-11 X 1
-28 =y
| 53 z
s X=-11, y=-28, z=-53 1 4
OR
3 1 0 2] [9 3 0 4
34 0|-2|—2 3|=|12 0|-| 4 6 1
3 3] |5 4] |9 -9]|-10 8
9 -1
=16 -6 1
19 -17
(9 1] X
16 -6 {_1} y
19 -17] 21|,
[ —9-2 1] [x
~16-12 |=|y
|-19-34| |z
[—117 [x 1
-28|=|Yy
| —53 Z ) 4
Sx=-11, y=-28, z=-53
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2)
Note: In this way the problem could be solved in different
ways. Further note that, due to simple mistake, if one of
the values of unknowns becomes wrong and others are
correct, give appropriate marks. For example, consider
3 1 9 3
314 0 |=|12 0 |[.This mistake will lead to the value of
3 3 9
z to be wrong.
111
c) Find the inverse of |1 2 3| by adjoint method.
149
111
Ans. | Let A={1 2 3
149
- |Al=1(18-12)-1(9-3)+1(4-2) =2 v
- AT exists.
Matrix of Cofactor of A is,
23 3 o2
TRy
C(A)- _‘1 1‘ ‘1 1‘ _‘1 1‘ 1,
4 9 19 1 4
11 11 1
b 44 kd
6 6 2]
=5 8 -3 ———) 1Y2
1 -2 1]
6 5 1
adj(A): -6 8 -2 14
2 -3 1]
~ At =L adj(A)
A
6 -5 1
=% 6 8 -2 1 4
2 -3 1
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2)

(*) 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 12 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 OR

Matrix of minors of A is,

1

= = B = B
N P DN P DN

Wk, O P O W

o1t oo N P B FP B DN

——-(9 1

N 00 OO0 W kP O© kL © Ww
L e R e e

(@)
—_
>
A —
Il
| o
o

|
@ 5
[N )
w

%) 4

[EY
|

N

[EY

OR OR

1 3
1 9

1 2

e

11
1 9
11
1 3

1 1 1

1 4

11

b

Note: In the above, if 1 to 3 elements are wrong, deduct 72 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.
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2)
Resolve into partial fractions: X—_5
d) P " X3+ X2 —6x
X-5 X-=5
Ans. | 3 y2_ g6y x(x+3)(x-2)
— é + i + L 1/2

L [x=5=(x+3)(x-2) A+ x(x—-2)B+x(x+3)C
Put x=0

~.0-5=(0+3)(0-2)A+0+0

..—b=-6A

S==A 1
6

Put x+3=0 ..x=-3
.'.—3—5=0—3(—3—2)B+0
-.—8=15B

8

.'.—E=B 1
Put x-2=0 ..x=2
5.2-5=0+0+2(2+3)C

..—3=10C
1
2 oc
10
5 8 3
. 3X—25 _6., 15 10 Vs 4
X+X —6X X X+3 x-2

Note for Partial Fraction Methods: The above problems of
partial fractions could be solved by the method of
“equating equal power coefficients” also. This
method is also applicable, which is illustrated in the
problem Q. 1 (f). If such method is applied, 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 are not illustrated herein.
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2)
e 2 -3 3 -1 2
) If A= . B= , verify that (AB)'=B"A".
1 5 1 0 1
A AR - 2 -3||3 -1 2
NS "7 501 0 1
B 6-3 -2-0 4-3 1
345 -1+0 2+5
B 3 -2 1 y
"8 -1 7 2
3 8
(AB)'= -2 -1 1
1 7
3 1
g Aa=|-1 of 2 1 V.
B 35 ?
2 1
6-3 3+5 "
=-2+0 -1+0
| 4-3 245
3 8
1
=2 -1 /2
_1 7 1
~.(AB)'=B" A’ v
2 4 ) ) )
f) If A= {1 , then show that A°—3A =2l where I is unit
matrix of order 2
Ans. | pz_ 2 4112 4
1 1|1 1
4+4 8+4
= 1
241 441 2
|8 12 %)
13 5
2 4 6 12
3A=3 = 1
11 3 3
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2) {8 12} {6 12}
-3A=
5
2 1
O
%)
-2, 01
1% 4
=2I
OR
) 2 4|2 4 2 4
A°—3A= -3
1 1|1 1 11
__4+4 8+4 6 12
“l2+1 441 |3 3 ol
__8 12 6 12 1
13 5] |3 3
__2 0
“lo 2 1
B 10 1%
7o 1
=21 Y 4
3) Attempt any four of the following:
3 2 1 3 -1 2
a) Find ABif A= ., B=[4 2 0
-4 0 2
5 -7 6
3 -1 2
3 21
Ans. AB:{ }4 2 0
-4 0 2
5 -7 6
B 9+8+5 -3+4-7 6+0+6 2
| -12+0+10 4+0-14 -8+0+12
_ 22 -6 12 ) 4
-2 -10 4

Note: If one or two elements in the final answer are wrong, give
appropriate marks. Don’t deduct full 2 marks.
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3) .

i A{
3

i)

(AB)C = A(BC)

4 2 -5
1 0 3/

1 -2
A=
[—3 1

(1 -2
3 1

Ans. |42
T 110 3/
4 2 -5
1 0 3
[ 4-2 2-0 -5-6
|-12+1 —6-0 15+3
2 2 11
-11 -6 18
[ 2

11

AB

|

6 -7

-11
}—1 2

-6 18
1 0
[ 12-2-11 -14+4-0
| —66+6+18 77-12+0

(-1 -10 -23
42 65 24
7 0

6
4 2 5

BC = -1 2 5
1 0 3
24-2-5

1 0 3
~ —28+4-0 0+10
| 6-0+43 —7+0+0
{17 —24 —5}
—24
7
{ —24+14
~10

72-7
{—42 65

—23}
24
~.(AB)C = A(BC)

(AB)C=| 2 °

5
3
~5-18
15+9

17-18
51+9

OR

C=|-1 2 5|, prove that

-15
0+0+9

6 -7 0

1 0 3

%)
1
0

5
3

0+10-33

1
0-30+54 2

|

%)

%)

%)

|

%)

%)




(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

Subject & Code: Basic Maths (17105)

Page No: 17/36

Que. | Sub.

No. | Que. Model Answers

Marks

Total
Marks

3) 6 -7 0

e 17

i 70
4-2 2-0 -5- 6
- 12 5
{—12+1 —6-0 15+3
- 0 3
0
5
3

_ -7
2 2 —11}

2
-11 -6 18

- 0
[12-2-11 -14+4-0 0+10-33
| -66+6+18 77-12+0 0-30+54
(-1 -10 -23

42 65 24

6 -7 0
1 -2]|[4 2 -5
A(BC)= -1 2 5
-3 1|1 0 3
1 0 3
(1 -2][[24-2-5 -28+4-0 0+10-15
-3 1 6-0+3 —7+0+0 0+0+9
[1 -2|[17 -24 -5
13 1]l9 -7 9
(17-18 -24+14 -5-18
|-51+9  72-7 1549
[-1 -10 -23
|42 65 24
-.(AB)C = A(BC)

)

%)

1

%)

1

%)

%)

%)

%)

0) Solve the equations by matrix method:
X+y+2=3 2x-y+3z=4, 3x+4y+z=8

Ans. 1 1 1 X 3

S| A=1(-1-12)-1(2-9)+1(8+3)
=5

%)
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3) 13 3 4
~adj(A)=| 7 -2 -1| @@ e (*) ’
11 -1 -3
AT = ﬁadj (A)
-13 3 4
:% 7 2 -1 )
11 -1 -3
.. thesolutionis,
X=A"B
-13 3 41][3
B
> 11 -1 -3|[8
1
5
1
=1 1
1
~x=1 y=1 z=1 Ya 4

(*) Note: Many other methods are followed to find adj(A) as

discussed in the Q. 2 (c). Please give appropriate
marks in accordance with the scheme of marking as
discussed therein.

2
d) Resolve into partial fractions: _ X2
(x+3)(x*+1)
X*+23x A  Bx+C
Ans. (x+3)(x2+1)_x+3 X +1
.'.X2+23X=(x+3)(x2+1){i+B)ZJFC} 1
X+3 X +1

X2 +23x:(x2+1)A+(x+3)(Bx+C)

Putx =-3
+(-3)" +23(-8) =((-3)" +1) A+0
- —60=10A

!
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3)

Putx=0

+.07+23(0)=(0%+1) A+(0+3)(0+C)

~0=A+3C

.0=-6+3C

-.6=3C

s 2=C 1

Putx=1

1P +23(1)=(1 +1) A+ (1+3)(B+C)
- 24=2A+4B+4C
- 24=2(-6)+4B+4(2)

..28=4B
S|7=B 1
| x®+23x -6 Tx+2 Y
. = + 4
(x+3)(x2+1) Xx+3 x*+1
4
e) Resolve into partial fractions:
X +1
Ans. x* X 1
=X—-
x* +1 X3 +1
X X
x4l (x+1)(x2—x+1)
__A  Bx+C "
X+1 XxX*—x+1
‘. x:(xz—x+1)A+(x+1)(Bx+C)
Putx=-1
5=1=[ (-1 ~(-1)+1| A0
S.=1=3A
1 15
-3=
Putx=0

.0=(0*-0+1)A+(0+1)(0+C)
~0=A+C
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3)

Ans.

2=
3

a0=—1+C
3

S

3
Putx=1
1=(1" -1+1) A+(1+1)(B+C)
~1=A+2B+2C

.'.1:—1+ ZB+2(1j
3 3
.'.1+l—2(1): 2B
3 3

=2B

=B

wlik|win

1 1 1
X+
X _ 3 + 3 3
13 - 2
Xx*+1 x+1 x°—-x+1

1 1 1

4 —— — X
. 3X =X+ 3+ :23 3
X' +1 X+1 x°—x+1

%)

%)

%)

%) 4

sin@+1

Resolve into partial fractions — .
(sin@—-1)(sin6+2)

Put sin@ = x

sing+1 _ x+1 A N B
(sin@—l)(sin0+2)_(x—l)(x+2)_x—l X+ 2
L[x+1=(x+2)A+(x-1)B
Put x=1
~1+1=(1+2)A+0
S.2=3A

%)
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3)
Put x=-2
.'.—2+1:0+(—2—1)B
~1=-3B
|1i-8 1
3
2 1
X+1 3 3 1
= +
(x-1)(x+2) x-1 x+2
2 1
= S|n¢94.r1 _ 3 i 3 1
(sin@-1)(sin@+2) sin@-1 sind+2 4
OR
singd+1 A B
- , =— +— 1
(S|n¢9—1)(3|n9+2) sinfd-1 sin@+2
- |sin ¢9+1:(sin 0+2)A+(sin H—l)B
Put sin@d =1
~1+1=(1+2)A+0
s.2=3A
2
LE=A
3 1
Put sing=-2
.'.—2+l:0+(—2—1)B
S.—-1=-3B
1
ios
3
2 1
. sing+1 3 . 3 1 4
|(sin@-1)(sin@+2) sind-1 sinO+2
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4)
Attempt any four of the following:
a) Prove that sin Asin(60°—A)sin(60°+A):%sin 3A
Ans. sin Asin(60°—A)sin(60°+A) =sin A(sin2 60°—sin? A) 1
=sin A(§—sin2Aj 1
4
:lsin A[3—4sin2 A]
4
:E[BSin A—4sin® A} 1
4
1. 1
==-sin3A
4 4
OR
sin Asin (60°—A)sin (60°+A) =sin A-iz(coslzoo—cosZA) 1
1.
=—=—sIin A-|{ cos(90°+30°)—cos2A
Liin . [cos(507+307)~cos2A]
:—%sin A-[-sin30°—cos 2A] V2
=lsinA-F+1—25in2A} V2
2 2
_laoa (3 a2
_ZsmA(2 2sin Aj 1
1. .
=Zsin Al 3—4sin? A
ZSinAl ]
:%[3sin A—4sin3AJ 1,
1.
=-—sin3A
4 1 i
OR
sin Asin(60°—A)sin(60°+A)
=sin A(sin 60°cos A—cos60°sin A)(sin 60°cos A+cos60°sin A) 1
=sin A(sin2 60°cos? A—cos? 60°sin? A)
=sin A(§cos2 A—lsin2 Aj 1
4 4
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4)
~Lain A(BCOS2 A—sin’ A)
4
1. i i 2
= sin A[3(1—S|n A)—sm A]
1. ]
==sin A| 3—4sin* A
ZsinAl ]
1 ] )
= Z[Bsm A—4sin® A] 1
1.
==-sin3A 1
4SI 4
b) Prove that tan™ 1 +tan™ .z
2 3 4
1+1
5 T a 1
Ans. tanl(—jﬂanl(%j:tanl : 21 31
z)3)
5
[ % 1
=tan 7}
6 1
:tan‘l(l)
_7Z'
= 1 1
) Prove that sin36 =3sin&—4sin* @
Y.
Ane. | SiN30=sin(0+20) ’
ns. 1
=sin@cos 20 +cosdsin 20
=sin¢9(1—23in20)+cos€(25in9cos€) Yatls
=sin®—2sin* @+ 2sin @ cos’ @
:sine—Zsin3¢9+23in6’(1—sin20) s
=sin@®—2sin*@+2sin@—2sin* o 15
—3sin@—4sin® 6 Y 4
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4)
d ) ] . )
) Prove that S A+sin2A+sin3A+sin4A _tan 5A
cos A+cos2A+cos3A+Ccos4A 2
Ans. sin A+sin2A+sin3A+sin4A
coS A+C0S2A+C0S3A+Ccos4A
B (sin A+sin4A)+(sin2A+sin3A)
B (cos A+cos4A)+(cos2A+cos3A)
. (BA -3A . (5A A
2sIn CcoS| —— [+2sIn| — |cOoS| —
_ 2 2 2 2
5A —3A 5A -A 1
2Cc0s CoS| —— |[+2cC0S| — |coS| —
2 2 2 2
) SA] (_3Aj (—Aj
2sin| — || cos| —— |[+cos| —
3 2 2 2 1
SAJ (—3AJ (—Aj
2cos| — || cos| —— |[+cos| —
2 2
. [5Aj
sin| —
%)
cos| —
2
=tan(%j 1 4
2
e) . . . . 3
Prove that sin 20°sin 40°sin 60°sin 80° = E
Ans. ﬁ
sin 20°sin4O°sin6O°sin80°:sin20°sin40°7sin800 14
:g-%l(—Zsin20°sin40°)sin80°
:—ﬁ(cos60°—005200)sin80°
4 %)
:—ﬁ 1—cosZO"jsinSO" 14
4\ 2
:—ﬁ lsin80°—sin80°c05200j
4 \ 2
=—£ 1sin80°—1-23in80000320°
4 \2 2
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4)
=_gé[sinSOf’—(sinlOO%sin 60°) | 1,
:—ﬁ sin80°—sin100°—£} Ya
8 | 2
I Y2
= —ﬁ 2¢0s90°sin Zoo—ﬁ}
8 | 2
i 2
[, 5 ’
8| 2
_3 2
16 4
Note: 1) If the above problem is proved, using the values of
sin20°, sin40°, sin80° 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.
sin 20°sin 40°sin 60°sin 80° = sin 20°sin 40°7sm 80° y
2
= ?-%1(—28”1 40°sin80°)sin 20°
= —?(coslzoo—cos 40°)sin 20° V2
= ?(cos (90°+30°) - cos 40°)sin 20°
:—g(—sinBOO—cosmO)sin 20° 1
:—é(—i—cosm"jsin 20° Ya

2
- _g(—%sin 20°—sin 20° cos40°j
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4)
=—£(—lsin 20°—l-23in 20°cos40°}
4 2 2
:ﬁ-l[sin 20°+sin 60°+sin(—200)] Y2
4 2
i 1
:ﬁ sin 20°+£—sin 200} 2
8 | 2
:ﬁ_ﬁ Y2
8| 2
3
) Prove that sin(A+B)sin(A-B)=sin® A—sin’B
Ans. | sin(A+ B)sin(A—B):—%[—Zsin(AJr B)sin(A-B)]
Z—%[COS[(A+B)+(A—B)]—COS[(A+B)—(A—B)]] 1
1
=—§[COSZA—COSZB] 1
1 ] ]
=—=|1-2sin? A—1+2sin’*B
Al ] 1
=sin* A—sin’B
1 4
OR
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)’
=sin? Acos? B —cos® Asin’ B 1
=sin’ A[l—sin2 B]—[l—sin2 A]sin2 B 1
=sin®* A—sin® Asin? B —sin® B +sin® Asin’B
=sin? A—sin’B 1 4
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5)
Attempt any four of the following:
a) Prove that cos(A+ B) =cos A.cos B—sin A.sinB
Ans. R 0
A
R P
1
A+B
B
A
) 0} N M
cos(A+B) = oN
0oQ
~ OM -NM
0oQ

oM M 1

0Q 0Q

_OM_OP NM_PQ

~OP OQ PQ OQ

_OM_OP RP_PQ !

OP OQ PQ O

Q PQ 0OQ 1 1

=cos A.cosB —sin AsinB

Note: The above is proved by different ways in several books.
Consider all these proof but first check whether the
method is falling within the scope of curriculum and then
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 sin (A+B), then this result
i.e., sin (A+B) must have been proved first.
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5)
b) Prove that tan15°+tan75°=4
tan 45° —tan 30°
tan15°= tan (45°-30°)=
Ans. ( ) 1+tan45°tan 30° %)
1
1———
_ B
B 141 1 L%
+ -
J3
= \/3_)_1 2
«E +1
0 0
tan 75° = tan (45° +30°) = 21 42 +1an 30 )
1—tan 45°tan 30° %
1
1+ —+=
_ B
B 1 1 E%3
J3
_ J3+1 1
J3-1
_ b%
.'.tan15°+tan75°:\/§ 1+\/§+1 2
3+l 3-1
(4] (5
= 2
2
(\/§) -1 14 1
=4
OR
tan15° + tan 75° = tan (45°-30°) + tan (45°+30°)
_ tan45°—tan 30° N tan 45° +tan 30°
1+tan45°tan30° 1 tan 45°tan 30° Vot
1 1
1-— 1+
= \/?_i + Jgi Th+1/
1+1. 7~ 1-1.
3 NE)
_\3-1 . J3+1
3+l \B-1 Vot
() (B
(6] -+
=4 4
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5)
) Prove that cos™ 41 cos™ 123 _ cos™ 63
5 13 65
Ans.
Let A=cos™ (ﬂ] B =cos™ (Ej
5 13
.'.cosA:ﬂ cosB:E
5 13
5 13
3 5
A B
4 12
cos(A—B)=cos Acos B +sin Asin B 1
4 12 3 5
=—X— 4+ —X— ———(*
513 5 13 ) 1
48,15
65 65
_48+15
65
_ @ (%% 1
=65 (**)
. A-B=cos™* 63
65 1
~.cost (ij —cos™ (Ej =cos™* (Q) 1
a 5 13 65 /2 4

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:
sin A=+1-cos® A = 1—E _3
25 5
144 5

sinB=+1-sin’B=,[1-—=—
169 13
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5)

Ans.

Prove that

COS2A+2c0S4A+COS6A
cos A+2cos3A+Ccos5A

=cos A—sin Atan3A

CoS2A+2c0s4A+Cc0s6A (COS2A+COS6A)+2c0s4A

cos A+2Cc0s3A+COS5A (cos A+cos5A)+2cos3A

_ 2cos4Acos(—2A)+2cos4A
- 2c0s3Acos(—2A)+2cos3A
_ 2c0s4A[ cos(—2A)+1]

~ 2c0s3A[ cos(—2A)+1]

_ cos4A

~ cos3A

_cos(A+3A)

~ cos3A

_ cos Acos3A—sin Asin3A

cos3A
=cos A—sin Atan3A

OR

COS2A+2c0s4A+C0s6A (CoS6A+C0S2A)+2c0s4A

cos A+2c0s3A+COS5A (cos5A+cos A)+2cos3A

_ 2cos4Acos2A+2cos4A
 2c0S3ACOS2A+2c0s3A
_ 2c0s4A[cos2A+1]
~ 2c0s3A[cos2A +1]

_ Cos4A

~ cos3A

_cos(A+3A)

~ cos3A

_ cos Acos3A—sin Asin3A
- cos3A

=cos A—sin Atan 3A

OR

cos2A+2cos4A+cos6A cos2A+cos4A+cos4A+Cos6A

cos A+2c0s3A+C0os5A  cos A+cos3A+cos3A+Cos5A

_ 2cos3Acos A+2cos5Acos A
2cos2Acos A+2cos4Acos A

1 +1/

1o+1)

Yo+1)
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5)
_ 2c0s A(cos3A+cos5A)
~2c0s A(cos2A+cos4A)
_ cos3A+cCcos5A
" Ccos2A+Cos4A
_2cos4Acos A 1s+14
2cos3Acos A
_ Cos4A
~ cos3A
_ cos(A+3A)
~ cos3A
_ cos Acos3A—sin Asin3A 1
- cos3A . 4
=cos A—sin Atan3A
OR
LHS — C0S2A+2Cc0S4A+COS6A
cos A+2cos3A+C0os5A
_ (cos2A+cos6A)+2cos4A
B (cos A+cos5A)+2cos3A
_ 2c0s4Acos(—2A)+2cos4A
~ 2cos3Acos(-2A)+2cos3A Vatla
2c0s4A[ cos(—2A)+1]
~ 2cos3A[ cos(—2A) +1]
_ Cos4A
~ cos3A 1
RHS =cos A—sin Atan3A
_cos A—sin A.SN3A Y2
cos3A
_ cos Acos3A—sin Asin3A
- cos3A
cos(A+3A)
" cos3A &
_ C0s4A
" cos3A 1 4
.. LHS =RHS
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5)
o) If x and y are positive, then prove that
tan' x+tanty=tan" (fﬂJ 1-xy>0
Ans. | Put tan'x=A and tan'y=B
x=tan A and y=tanB
tan(A+ B) _ fan A+tan B
1-tan AtanB 1
_X+y
1-xy 1
. A+B :tan‘l( X+ yj
1-xy 1
s tan” x+tan” y:tan‘l( x+y] 1 4
1-xy
OR
tan (tan™* x )+ tan (tan™*
- tan (tan*1 X+tan™ y) = ( 1) ( 1y) 17
1-tan(tan™ x)tan(tan™" y)
X+
= y 1%
1-xy
stanTtx+tanTty = tanl( X+y j
1-xy 1 4
f) Prove that cosC+cosDzzcos(C;DJCOS(C;DJ
Ans. | We know that,
1
2cos Acos B =cos( A+ B)+cos(A-B)
Put A+B=C 1
A-B=D
A=t g B=S2P 1
2
.'.cosC+cosD=2cos(C+DJcos(C_Dj 1
2 2 4
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6) Attempt any four of the following:
a) Find the equation of the line passing through the point of
intersection of the lines x+y =0, 2x—Yy=9 and parallel to the
line 3x+2y—-1=0.
Ans. X+y=0
2X—-y=9
3x=9
Xx=3 2
y = —3 1/2
. Point of intersection = (3, —3)
Slope of the line 3x+2y—-1=0s,
a 3
m0 .
b 2 1
.. Slope of the required line is,
3
m= mO = —E 1
.. equationis,
Y=Y = m(x—xl)
y+3:—g(x—3) &
S 2Y+6=-3x+9
~3X+2y-3=0 Y2 4
b) If m, and m, are the slopes of two lines, prove that the acute
angle between the lines is # =tan™ Ll
1+m -m,
Ans.
1
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6)

Ans.

Let 6, = Angle of inclination of L,
6, = Angle of inclination of L,
. Slopeof L is m =tané,
Slope of L, is m, =tané,

.. from figure,
0=6,-0,
~tan@=tan(6,-6,)
_ tan(6,)-tan(6,)
1+tan(6,)tan(6,)
__m-m,
1+m, -m,

m, —m
LO=tant| —4—2
1+m, -m,

For angletobe acute,

m —m,
1+m -m,

6 =tan™

%)
%)

1

%)

%)

1

Find the length of the perpendicular from (3, 2) on the line
4x—-6y =5.

Given 4x-6y-5=0

~A=4, B=-6, C=-5

.~ the length of the perpendicular is,
Ax +By, +C
4(3)-6(2)-5|
B \/42 +(—6)2

-2 or 0.693

J52

Note: If —ve sign is left with the answer, 1 mark is to be
deducted.

1+1
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6)
d) Find the equation of a line passing through the point of
intersection of X+Yy =0, 2Xx—y =9 and through the point (2, 5)
Ans X+y=0
2Xx—-y=9
. 3x=9
SX=3 1
~. Pointof intersection=(3, —3)
.. equationis,
Y=Y _ X—X
o= XX
Y5 _x=2 1
-3-5 3-2 4
S 8X+y-21=0 1
OR
OR
. Pointof intersection = (3, —3)
- Slopem=Y2"%1 _ 3-5_ 4 Y
X, =% 3-2
.. equationis,
y_y1=m(X_X1) 1/2
~y—5=-8(x-2)
S 8x+y—-21=0 1 4
e) Find the length of perpendicular from (-3, —4) on the line
4(x+2)=3(y—4).
Ans. | Given 4(x+2)=3(y-4)
5. 4x-3y+20=0 1
.. the length of perpendicular is,
p_|@0tby +e
Ja? +b?
|4(-3)-3(-4)+ 20| )
4% +(-3)°
V& () L s
4
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6)
f) Find the distance between the lines 5x-12y+1=0 and
10x—24y =1. Also prove that these lines are parallel to each
other.
Ans. | Given 5x-12y+1=0 and 10x-24y=1
~10x-24y+2=0 and 10x-24y-1=0
~A=10, B=-24, C,=2 and C,=-1
_1 &G
VA? +B?
B 2+1
N 2 2 1
10% +(—24)
3 o o115 1
26
OR OR
Given 5x-12y+1=0 and 10x-24y=1
~.bx-12y+1=0 and 5x—12y—% =0
1
.A=5 B=-12, C;=1 and C, = -5
1
1+=
L p= ¢ -G |: 2 ‘ 1
N+B| | [ +(-12)°
_3 or  0.115 1
26
Note: If the -ve value is written by the student (i.e.,
—% or -0.115, deduct Y2 mark.
For 5x-12y+1=0,
a 5 5 ke
ms=-——=-———=—
b -12 12
For 10x—-24y =1,
2
__a__10_>5
* b 24 12
. ml = m2 1/2
.. the lines are parallel. 1 4




