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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:

a) Define (i) Transpose Matrix
(ii) Orthogonal Matrix

Transpose of Matrix: It is the matrix formed by given matrix by
interchanging rows into columns (or equivalently,
columns in rows).

Orthogonal Matrix: A square matrix A is said to orthogonal
matrix, if ACTA" =1 or AT[A=1.

Note: The above said definitions are just sample definitions.
Students may express the definitions in other words
also. As only definitions are asked, no example is
required to elaborate the concept. Justify meaning of the
definitions and give appropriate marks. Further if
instead of definitions only examples are given no marks
to be given.

3 -2 1 2]
IfA:L }and B{ 3},f1nd|A—B|

3 -2] [1 2
A-B= -

1 -1] [-1 3
[3-1 -2-2
Tl1+1 -1-3

2 4

O|A-B|=-8+8=0

3 -2] [1 2
1 -1 |[-1 3
3-1 -2-2

1+1 -1-3

s
-2 :2'

=-8+8=0

OR

|[A-B|=

1

P

P

P
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1) - 1 -3
1 0 1 .
c) If A= and B=|-2 -1|, find AB.
2 -1 3
- 3 1
10 1 1 -3
Ans. | AB= -2 -1
2 -1 3
- 13 1
_[1-0+3 -3- o0+ 1
|2+2+9 -6+ 1+ 3
4 -
= 2
13 —2} 1
. . : +1
d) Resolve into partial fractions: —;
X~ =X

Ans Xx+1 = x+1 _§+ B
X’ =-x x(x-1) x x-1

Ox+1=(x-1) A+xB
Put x=0
00+1=(0-)A+0
01=-A

Ol=1= A

Put x-1=0 Ux=1
01+1=0A+B
0[2=8|

x+1 -1 2 15 2

X2

P

U

-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)
Xx+1 = x+1 _ é+ B
X*=-x x(x-1) x x-1
Ox+1=(x-1)A+xB
Ux+1=xA-A+xB
O1x+1=(A+B)x-A
UA+B=1, -A=1
O 1
O0B=1-A=1+1
n[B=2 ”
1 -1, 2 1
[ =4+ /2
X*-x_ x x-1 2
Note: The above problem can also be solved as follows:
X+1 X+1 A B
= = + —
X =x (x-1)x x-1 X
In this case, we get
0[A=2] B=-1
U] ); +1 = i + __1
X“=x x-1 X
e) Define (i) Compound Angle
(ii) Allied Angle
Ans. | Compound Angle: An angle formed by sum or difference of
many angles is said to be compound angle. 1
Allied Angles: If the sum or difference of two angles is ng , 1 )
where n is whole number, the angles are allied angles.
f Prove that 1_ + 1_ =2sec’d
) 1-sind 1+ sind
Ans. 1_ + 1,
1-sind 1+ sind
_ 1+sind+ 1- sing or ¥ sif+ t sif 1
(1-sing)( 1+ sinY) T sihg
2 1
cod 6
2 2 2
=2sec’d
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1)
g) If OA=30°, verify that sin 3A= 3sinA- 4sin A
Ans. | LHS=sin3A=sing 30y= 1
Y.
RHS = 3sinA— 4sir A "
=3sin30% 4sifd 30°
3 2
A4
2 2 ” )
=1 (%)
Note (*): Due to the use of advance scientific calculator, writing
directly the step (*) is allowed. No marks to be deducted.
h) If 2sin50°cos702 siA- siB, find A and B.
Ans. | 2sin50°cos702 siA- si
Osin(50% 70y + sif 50° 70% sik— sB "
Osin(1209 + sif— 20P= siA- siB
Osin(1209 - sif{ 20P= sid- siB y
0 A=120° I
B=20° 1/, »
OR
2sin50°cos 702 siA- sB
[12sin50°cos 702 2 C{SA%B) mA;—Bj 1,
DE:YO and ﬂ:50 Ya
2 2
U A+B=140
A-B =100
0A=120 V2
B=20 ” »
i) Express as product: cos4+ cos8
Ans. _ 40 + 80 40- 8
cos#+ cos8= 2c ST Cc ST
=2coq @) co$- 8) 1
=2cos@ cos@ 1 2
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1)
) Prove that 2tan™ }j = taﬁl(gj
3 4
2
Ans. | 2tan’ gj = tan (%)2 A) 1
-2
-
9
(3 2
=tan'| = o 1
o )
OR
2tan” (—j = taﬁl(?lJ+ tahl(—j
— 1 % " }é A 1
=tan (¥
1-(1)(%)
=tan™ (é)
8
Y *k 2
=tan (4) (*) ,
Note: Due to the use of non-programmable scientific calculator,
the value (**) can be calculated directly after the step (*) instead
of doing calculations algebraically.
k) Prove that the lines 5x—12y + 1= Cand 10x- 24y - 1= (Care
parallel to each other.
a 5 _5
dope == = 1
S PP &
For 10x— 24y- 1= O,
a 10 _ 5 1/
dope m,=—-—=-—-=— 2
be M, b -24 12
Om=m, 2
Y2 2

O the lines are parallel.
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1)

Ans.

Ans.

Prove that the lines 2x—3y+ 1= 0and 3x+ 2y—-5= Oare
perpendicular to each other.

For 2x-3y+1= 0,
slope ml:—ﬁz—iz—2

b -3 3
For 3x+2y-5=0,

Umn,=-1 or mbin,+1=0 or ml:E

(the lines are perpendicular.

Find x, if tan™ (1) + tan*(x) = C

tan™ (1) + tan*(x) = C
Otan™(x) =~ tari*( )

=tan™ (-1

OR
tan™ (1) + tan*(x) = (
Dtan‘l( 1*X ): 0
1-10X%

O 1*x =tan0= 0

1-1C%
O1+x=0
Ox=-1

OR
tan™ (1) + tan'(x) = (

D%T+tan‘l(x):0
LT
O tan™(x) = 2

Ox= tan(—’—Tj
4

Ox=-1

P

P

P!
P!

1

P
P

P

P!

P

P

P!
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2) Attempt any FOUR of the following;:
a) Find x using Cramer’s rule x+z=4, y+z=2, x+y=0
10
AnS. I p=lo 1 1=%0-}- 0 {06 )
11
==-2 1v2
4 0
D,=[2 1 1=403-0-02D
01 12
=-2
O :&:_—2_1 1 4
D -2
b) Find y using Cramer’s rule:
x—g+—2:6, 3X+i1——1:1, 4(+—1——3=
y z y z y z
Ans 1 -2 2
| D=3 4 -1=1-12+)+ %-9 ¥+ £ 3 I
4 1 -
=-47 1%
1 6 2
D,=[3 1 ~1=4-34- 4~ }+ f12 )
v 4 4 -
=47 11/2
1 = 47 Ya
0==—2=—" =
y D 47
2 4
y=-1
OR
Put 1:p
y
1 -2 2
D=|3 4 -1=1-12+)+ 3-9 ¥+ £ 3 1
4 1 -
1%
=-47
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2)
1 6 2
D= 1 ~1=1-34- -9 }+ p12 ¥
4 4 -
=47 1%
D, 47
_ “p _ __
P T v
dy= 1 -1 14
p 4
_ 3 _ 3 4 _
c) Solve by determinant method: —+——=5, —-——=-1

Ans, | 2,3 o 3 _ 4 __,

Put —=a L
x-1 y-3
O2a+3Pp=5
3a-4=-1
2 3 1
b= =-8-9=-17
5 3
D, =‘ 4‘ =-20+3=-17 %)
2 5 P
D, = B =-2-15=-17
Di:a:&:_—l?:]. 1/2
Xx-1 D -17
O1l=x-1
{2=x %)
CHES "
y—-3 D -17
Ul=y-3
4=y

14 4
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2)
d) Show that sin50% sin 70+ sin1G®
Ans sin50% sin 704 sin10°
=2co0s60°sif- 10% sinll .
=-2c0s60°sin10? sinl10°
= —2(3 sin10% sin10° 1
= -sin10% sin10° 1
_ 1
=0 4
OR
sin50% sin 70¢+ sin10°
=sin50% sin102 sin 70°
=sin50% 2cos40°sifr 3P
=sin50% 2co0s40°sin 30° 1
=sin50% 2cos4 ol 1
2
=sin50% cos40°
=sin50%- co§ 902 5(°
=sin50% sin50° 1
=0 1 4
OR
sin50% sin 704 sinl10
=sin50% sin102 sin70
=2sin30°cos20? sin7! 1
= Z(EJ cos20% sin70°
2 1
=c0s20% sin70°
=cos 20% sirf 902 2(°
=c0s20% cos20° 1
=0 1 4
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2)

Prove that tan15% tan 752

tan 45% tan 30°
1+ tan 45°tan 30¢

tan15% taf 45° 30%

1-

ol

1+10+=

V3
_3-1
v

tan 75% tarff 45¢ 3(°=

[EEN

tan 45% tan 30¢
1-tan45°tan 30

\/él\/é+l
J3+1 Va-1

(- fiaeq
[ =

O tan15% tan 75¢

I
SN

OR

tan 45° 30° tan 45° BO°
_ tan45%- tan30° tan45° tan 3l

1+ tan45°tan30° 4 tan45°tan:
1 1
1-— 1+ =
B,
1+105  1-1mh

N
x/§1\/§+1
“ B+l Va1

(& for
[ -2

tan15% tan 752

1

P

s

P!

P

1

P

2 4

Yo+l

Yo+l

o+l

Total
Marks
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2)
f) Prove that — -+ SIX. X+ Sinx =sin2x— CoS X COK
COSX— cos8
: (7x xj {7x xj
. : 2sin co
sin7x+ sinx _
Ans. _ -
cos— Cos8 —Zsin( j 5 — 3()
_ 2sin( 4) co:{ 3)
~2sin( 4x) sin(x) 1
_cos( %)
-sinx 1
_cos(x+ X)
—sinx
_ COsSXx CoOs- silx sin® 1
—-sinx
_COsxCcos®  six sin@
—sinx - sinx
=-—CcotxCcos X+ sSir2x
OR sin2x— cosX coK 1 4
3) Attempt any FOUR of the following:
-3 -2 -1
a) Find the matrix X such that AX =B, where A=| 6 4 2
9 6 3
-1
and B=| 2
3
Ans. | |A=-3(12-19+ 18 18- (L 36 3

For the given matrix A, |A=0.
0 A™ does not exist.

0 X = A™B hasindefinitesolutions.
OR in short, solution does not exist.
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3)
b) Find the value of x and y, if
1 2|x 5 =3 |5 -3 7
3 2l2y 5|7 7 1
Ans. 12x5—3:5—37
3 2|2y 5 7 7 1
. x+4 5+2y -3+10l | 5 -3 1
3x+4 15+ -9 10 | 7 7
Ox+4=5 and 5+2y=-3 1
Ox=1 and 2y=-8
O[x=1] and 1+1
OR
or
O3x+4=7 and 15+ 3= 7 1
03x=3 and 2y=-8
Ox=1  and [y=-4
1+1 4
1 2 2
) If A=|2 1 2|, thenshow that A?>-4A is a scalar matrix.
2 21
1 2 2|[1 2 2
Ans. )
A°=A[A=12 1 2|2 1 2
12 2 12 2 1
[1+4+4 2+ 2+ 4 2 &
=|2+2+4 4+m 4 4 2 1
|2+4+2 4+ 2+ 2 4 &
[9 8 8]
=8 9 8 1
18 8 9
9 8 8] 1 2 2
OA-4A=|8 9 8/-42 1
8 8 9 2 21
[9-4 8-8 88 9 8 8 |4 8 8
=/8-8 9-4 88 oo |8 9 8-|18 4 8
|18-8 8-8 9-4 8 8 9| |8 8 4
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3)

5 00
=0 5 0

0 0 5

[0 A2 —4A is a scalar matrix.

d) Verify that (AB)C = A(BC), if
A= , B= ,C=
-2 3 2 3 2 0

1 2][2 1
Ans. AB =
-2 3|2 3

[2+4 1+6
|-4+6 -2+ 9

[6 7
2 7
6 7][-3 1
(AB)C =
2 7] 2 0
[-18+14 6+ 0
| 6+14 2+ 0

-5 3
BCZE ;}{_23 ﬂ

[-6+2 2+0
|-6+6 2+0

G
<) 30 2
{4+0 2+4}

8+0 ~-4+6

s 2

AB C=A BC

P

1

P

1

P

1

P!

P!
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3)
OR

vere={% 3 17 o
-2 3J|2 3|[| 2 0
[2+4 1+6][-3 1
__—4+6 —2+9}{2 (J
[6 7][-3 1
|2 7}{2 o}
[-18+14 6+ 0
| -6+14 2+o}

[-4 6

BE: 2}

1 22 1[-3 1
Sl d
[1 2][-6+2 2+0
-2 3}{—&6 2+cJ
[1 2][-4 2

-2 3}{0 2}
_[-4+0 2+4
| 8+0 —4+6}

[-4 6
'8 2

0(AB)C = A(BC)

A(BC) =

P

P

P!

P

1

P

P!

P 4

Ans.

Prove that

cosecA

cosed

cosecA N — 2zec?A
cosecA— 1 coses+ 1

coseA _ cosecA( cosed+ )t cosA codee )

cosecA- 1 cosel+ _1

( cosAe )(1 cogee) 1

_coseé A+ coseB+ coseA- cogeC
coseé A- 1 1

_ 2coseé A
coseéA-1

_2co seC A
cot? A

or

__sin* A
1-sir’ A
sin? A
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3)

4)

Ans.

Ans.

:ZG%EIS”]Z—A or :—2_
sin® A cog A + siAA
:ZE}L or = 2
cos A co$ A

= 2[$ec’A or = 2[kec’A

In any triangle ABC, prove that
tanA+ tanB+ tailC = ta\ taB tab

We have, A+B+C=180° or 7

0 A+B=180°-C

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

OtanA+ tarB=- taC[ + taA taB|

UtanA+ tanB=- taifC + ta\ taB tah

UtanA+ tanB+ taiC = ta\ taB tah

—tanC

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.

Attempt any FOUR of the following;:

Verify that AA™ =1, if A=

R O K
O R
i

A=

P O P
o r P
I

O/A=1(1-0-10-3+ 106 )=

Matrix of Cofactor of A is,

P
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4) 1 0 0 1]
of i1t
W ]l
0 1 1 1%
1 1 1
IR TEN
1 1 -1
=-1 0 1 2
0O -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 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 Cofactor of A is,
|1 0 0 1]
od b1l
UCRI AR
0 1 1
1 1 1
[iloilod
1 -1 -1
=1 0 -1 1
L 1 1
(1 1 -1
OCc(A)=(-1 0 1 Y
|10 -1 1
OR OR
S P S
o1 211 * 1
1 1 1
A21=_‘0 1‘=_1 A22=1 1=0 A23__‘1 izl 1%
ST TS
1 1 2 0 33 0
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4)

Ans.

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.

1 -1 0
Dadi(A)=| 1 0 -1

-1 1 1
1
A

1 -1 0

O0A™*=—adj(A)

141 -1 0
141 0 -
1j-1 1 1
[1+1-1 -1+ 0+ 1 O %
0+1-1 O+0+1 O ¥
|1+0-1 -1+ 0+ 1 O O
1 0 0

0
1

1
0

0
10

Express the following equations in the matrix form and solve
them using matrix inversion method:

X+3y+22=6, X- ¥+ 5=5 2Z- §+ B=

X+3y+2z=6
3x—2y+52=5
2x-3y+6z=7
1 3 2 X
OA=|3 -2 5|,
2 -3 6 z

P

b

b
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4)
O|A=1(-12+15- 18 1P+ - 9 }=- 31 Vs
3 -24 19
Dadi(A)=|-8 2 1| = ——==———-—- (%) 2
-5 9 -11
(*) Note: Many methods are followed to find adj (A) as
discussed in the Q. 4 (a). Please give appropriate
marks in accordance with the scheme of marking as
discussed therein.
_l 1 .
OA*= Ei adj (A)
3 -24 19
-1 -8 2 1 Ya
-31
-5 9 -11
O thesolutionis,
X =A"B
3 -24 19][ 6
=L -8 2 115
-31
-5 9 -11| 7
L 31
=—1-31
-31
| —62
-1]
= 1 1/2
2 -
Ox=-1 y=1, z=2 1 4
3
+
Resolve into partial fractions: )2( L
<) X2 +2X
X+1 wooq Bt
Ans. | 2oy 2 + 2% 1
ax+1 _ &+1 _A_ B

X2 +2X x(x+2) X x+2

O]4x+1=(x+2) A+xB
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4) Put x=0
00+1=(0+ A+ 0
U1l=2A
olk=a 1
2
Put x+2=0 ie., x=-2
04(-2)+1=0-B
U-7=-2B
1
DZ:B
2
1 7
4x+1 o 9o
[ =< 4+ 1
X+2X X X+2 &
1 7
. < !
o] X y042, 2 oo,
X~ +2X X X+2
. . . X +2x+3
d Resolve into partial fractions: 7— >
) (% +2x+2)(x*+ 2+ §
2 —
Ans. Put x* +2x =t
X? +2X+3 __t+3 _ A B
(x2+2x+2)(x*+2x+ 5 (t+2)(t+5) t+2 t+5
Ot+3=(t+5)A+(t+2)B
Putt=-2
0-2+3=(-2+5A+0
OJ A:l 1
3
Putt=-5
0-5+3=0+(-5+ 2B
0lg=2 1
3
1 2
t+3 _ 3 ., 3 1
(t+2)(t+5) t+2 t+5
1 2
0 X2 +2X+3 _ 3 .3 1
(x®+2x+2)(x2+2x+5 X +2x+2 x*+2x+5 1
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4)

Ans.

Note: Various substitutions are possible in the above example.

Interestingly, the corresponding values of A and B still
remains the same. e. g.,

Put x> +2x+3=t
X2 +2x+3 _ t __A_B
(¥ +2x+2)(x*+2x+5 (t-1)(t+2) t-1 t+2

Lwe get,

O/A==| and [B=—
3 3

Further, if the problem is solved by the students in
the following manner, give appropriate marks accordingly.
X* +2x+3 __Ax+B _ Cx+D
(¥ +2x+2)(x*+ x+5 X +2x+2 X+ 2x+5

Lwe get,

OlA=0], |B=%,|[C=0 ,and D=—§

[ R

X2

(x+1)(x+ 2)2
NG _ A 4 B 4 C
(x+1)(x+2)2 X+1 x+2 (x+ 2)2

Resolve into partial fractions:

O[x?=(x+2)" A+(x+2)(x+1)B+(x+3)C
Put x+1=0 ie., x=-1
0(-1)°=(-1+2)° A+ 0+ 0

O1=4A

Put x+2=0 ie., x=-2
0(-2)* =0+ 0+(-2+1C

04=-C

Ol-4=C|

Put x=0
00=(0+2)"A+(0+ J(0+ }B+( O )C
00=4A+2B+C

00=4+2B-4

00=2B

Olo=8]
x? 1 0 -4

0 7~ + + 2
X+ X+ X+
()(xr2f  x+1 xr2 (x+2)
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4)
e 2
) Resolve into partial fractions: Xf-l-l
x(x —1)
Ans. X +1 x¥*+1 _A B C

x(xz—l) x(x+1)(x—1)_;+le+x_—1
Ox*+1=(x+1)(x- ) A+x(x-)B+x(x+IC
Put x=0

Oo+1=(0+J)(0-3A+ 0+ 0

O1=-A

0[A=-1 1
Put x=-1
0(-1)*+1=0-1-1- 3B+ 0
12=2B

0[B=1] 1
Put x=1

0(1)°+1= 0+ 0+ { &+ )C
02=2C

0[c=1] 1
41 -1 1 1 1

. x(x2 —1) :?+X_+1+x_—1

Note : If the problem is solved as illustrated below, the solution
is consider to be incomplete and marks may be given
accordingly.

x*+1 _ A Bx+C
=+

x(xz—l) X x-1

Consequently, we get

0[A=-1]

and

x*+1 -1

- x(x2 —1) :7+x2——1
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5) Attempt any FOUR of the followings:
Prove that sinA+sin2A+ sinA\+ sinA :tan(—gl
a) COSA+ CosA+ COSB+ cod¥
SinA+sin2A+ sinA\+ sinA
Ans. COsSA+ COsA+ COSB+ codv
_ (sinA+sin4A)+( sin A+ sin3)
(cosA+ cos4)+( cosR+ cos@@
. 5A —3A -A
2sinl — | co + 2sin— | cds—
2 2
A 1
2005( > J co € )+ ch( j c{%)
s 5 ood 5 oot )
2sinl — || co + co$ —
2 2
2ood )] ot 5 ) o) 1
%)
n P
2
5A
cos — 1
wof )
3
=tan| —
2 1 4
b Prove that COLO + COSeCh — 1— Cot( HJ
) cotd - cosechd+ 1
cotfd+ coxcld - 1
Ans. cotd - coxcl + 1
@Jril_
—Sing sind 1
cosd 1
sind  sind
cos@d+ 1- sird
- sind
cosfd — I+ sird
sin@
_ cosf + 1- sird 1/,
cosd— I+ sird
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o)

2cog - 2si

"2

'@;
)

|
R
| D
—
S
N
—
e
o

N

[
N
%25
3,
VR
NN
N
+
N
%28
/—:\\
N @

~—
(@]
o

V"N

N

[

N

<2
N

(@]

o

/—m_\
DN D
NS AN 2

——
N N
o
o | 8

—A~| o~

NID (NI

A N /

%25
5
VR
NID N

1

o

o

—
TN
N

OR

cotd+ coxecd- 1
cotd-coxcd+ 1
_cotf+ co&c@—( cosc’d - c&tﬁ)
- cotd - coxcd+ 1
(cotd+ cosch) - ( coscd- caf)( camd+ chi

cotd—-cosecfd+ 1
(cotf+ cosech)[ +( coscH- cdl)]
cotfd—-coxecd+ 1
(cotd + cozch)[ + coscd+ cdi]
cotd—-cosecd+ 1
= cot@ + wsecl
_cosf N 1

sind sind
_ cosg+ 1
sin@

| ooos @
=HEG
]

cotd+ cosecld—- 1

cotfd - coxcd+ 1
_ cotf+ coxecld - 1>< cof— coecld -

" cotd-coxcHd+ 1 cof- coech-

OR

%)

%)
1

P!
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Ans.

_(cotd-1)° - coec?d

(coto- 008909)2 -1
_ cot’@-2col+ + cosc’d
" cof - 2cotf cogcH+ coxc’H-
_ -2cotfd+1-1
" cof - 2cotf cogcH+ cAb
_ -2cotd
" 2cof 8- 2co¥ coschd
_ —2cotd
B 2cotd( cotd - cosch)
_ -1
" cotd - coch

-1

cos@ 1

sing  sin@
_ —sind
 cosf-1

(2ot
=

ol

1
Prove that tan™ + tan + tan (

tan’ L + tan = tan % }é
)l ez ()

Otan™ 1j+ tan ( j+ tan 1(—1j
2 8
=tan? Zj+ taﬁl(—lj
9 8

=tan*
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=tan* (6—5j

65
= tan (4 ) .
-
4 Ya 4

Note: Due to the use of non-programmable scientific calculator,
the value (**) can be calculated directly after the step (*)
instead of doing calculations algebraically. This may
happen in the following alternative solutions also.

OR

tan™ 1. tan’ 1) tan' M 1
(5)r (3] (124

/—'L\\/—\\
S5
——

Wik W
N—
—_

Otan™ —j+ tan’l(—l +

=tan* 1j+ tan 1(—1

|
Nhl?

a1
[
QD
ol
T
VR

=tan™
(34 ]
=tan™ gj
=tan™ (1) 1
- %[ 2 4

O tan™ _%j + tan'l(é— N taﬁl( %j
M + taﬁl(}j
-(B)()] 8
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=tan™ _gj + tan 1(%)
Yo+ g
1-(7) (%)

=tan* 6—5j
65

=tan*

Ans.
ns Let A=cos’ (ﬂj B = cos' (1—2j
5 13

[l cosA= 4
5

|
8
®
I
|

cos{A-B) = cosA coB+ siA siB
_4,12.3,5
5 13 5 13
48 15
=4+ =
65 65
_48+15
65
_63

65

—_— _(**)

0 A-B=cos* (E’j
65

Ocos® (ﬂj - cos' (1_2) = co‘é(isj
5 13 65

P!

P!

P!

1
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5) 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-codA = +— =
25 5
) ; 144 5
sinB=+1-sifB=s|+=— ==
169 13

e) Find the principal value of

i) co{g— sin‘l(:—lzﬂ
ii) cos‘l(—%j— sin‘l(—;

OR OR




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

Subject & Code: Basic Maths (17105) Page No: 29/33
Que. | Sub. Total
No. | Que. Model Answers Marks Marks
5)

®) i) cos‘l(—%j— sin‘l(%j
= r-cos” (EJ - sin 1(—1J or 1802 co‘é(—lj - sfh[—lJ 1
2 2 2 2

L or  180°-60% 30° (e
3 6
_6bm-2m-nm
6
1
- or  90° g
2
OR OR
cos™ 21 = 77— co&t 1 or 1802 co 1 !
> 5 5 />
= ”_%T or 180°-60°
_ 2 or 120° V2
3
sin™ (1} == or 30°
5 2
COS_l _1 _ sin'l 1‘ :E—I_T or 1202 3C
2 2 3 6
:g or 90° Ya 4
f) x>0, y> 0, prove that tan™ x+ tan'y = taﬁl{;sz/ j

Ans. | Put tan'x=A and tan'y=B
0 x=tanA and y=tamnB
tanA+ tanB

Otan(A+B)=———— 1
1-tanA tarB
- Xry 1
1-xy
DA+B=tan‘l(X+yj 1
1-xy

Otan™ x+ tanty = taﬁl(ﬂj 1
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6) Attempt any FOUR of the following:
a) Find the angle between the lines 2x+ 3y =13and 2x—-5y+ 7= 0.
Ans. | For line 2x+3y—-13=0
slope m = A2
m B 3 1
For line 2x-5y+7=0
slope m, =_A-_ 2.2
B - 5 1
Otang=|- 1 Tb ‘
+m, [m,
2.2 ‘
_ 3 5 1
w50
3)\5
-|-16
1
16
=— or 14545 !
11 />
d6=tan (—j or tar'( 1.454p
11 2 4
or 55.491° or  0.969
b) Find the equation of line passing through the point of
intersection of the lines 4x+ 3y = 8, X+ y = 1and parallel to the
line 5x—7y=3.
Ans. | gx+3y=8 x+y=1
U4x+3y=8
3x+3y=3
X=5 1
Oy=1-x=1-5=-4 1
O the pointis( 5~ ¥ .
Now for 5x—7y =3
slope m, = A2
i -7 7 &

B
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6)
0 slope of theline m=m, =— 1
[ the equation is
Y=¥%= m(x - Xl)
Dy+4:g(x—5) V2
O07y+28=%- 25
O05x-7y-53=0 or -5+ &+ 53 | 1 4
) Find the length of the perpendicular from (3, 2) on the line
4x -6y = 5.
Ans. Given 4x-6y-5=0
UA=4, B=-6, C=-5
0 the length of the perpendicular is,
_|An By v
VA’ +B?
\4 33
2
1 Fz +
=—— or 0.693
"5 2 |4
Note: If -ve sign is left with the answer, 1 mark is to be
deducted.
d) 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
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6)

Let 8, = Angle of inclination of L,
6, = Angle of inclination of L,
0 Slope of L, is m =tané,
Slope of L, is m, =tané,

O from figure, 1
0=6-6,
O tané = tar(6, - 6,) Y
_ tan(g)) - tan(6,) ”
1+tan(4,) tar(6,)
__m-m
1+m [in, 2
0é= tan’lw 14
1+m [,
For angletobeacute,
g=tant| T 1
1+ m, [, > 4

Find the equation of a line passing through (2, 5) and the point
€) of intersection of X+y=0, 2x-y=09.

x+y=0
2x-y=9
0 3x=9
Ox=3 1
y=-3
O Pointof intersectior ( 37
0 equationis,
Y=Y — X=X
Yo=Y1 XX
¥=5 _x-2 1
-3-5 3-2
O8x+y-21=0 1

Ans.

1

OR
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OR OR

O Pointof intersectior ( 3 3

00 Sopem= y2_3/1:_:)’_5:—8 1
X, =% 3-2
[ equationis,
y= ¥ =m(x-x)
Oy-5=-8(x-2) V2
O08x+y-21=0 1 4
f) Find the equation of the line which is perpendicular to the line

5X— 2y = 7 and passes through the mid-point of the line joining
the points (2, 7) and (-4, 1).

Ans. | Slopeof X— &= 7is

__5.5 2
m -2 2
[ slopeof requiredline is
me-to_2 .
m, 5
Mid-point = (ﬂ" Ej = (—]_, 4)
2 2 1
O the equation is
Y=-Y.= m(x— X1)
Dy—4:—§(x+1) 1
05y—-20=-X%- 2
02x+5y-18=0 2 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.




