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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) Attempt any TEN of the following:
2 3
a) Find the valueof |1 4
Ans 31
2 3
1 4 2=2242-36 b+ b2 Ik 1
31
=-11 1 2

3 -1
b) If A= {2 p } , find the matrix B such that 2A+3B=0

Ans. 3 -1] [6 -2
2A=2 = 1
2 4| |4 8
-6 2
03B =-2A= s
-4 -8
1[-6 2
OB==
3{—4 —} 22
OR
2A+3B=0
03B=-2A
_,[3 -1
- 2 4 Ya
_[-6 2 1
_4 —
_1[-6 2
DB'§{—4 —8} & 2

) _|a-4b 5 11 5
C) Find the value of a and b, if =

6 -a+b 6 -5
Ans. a—-4b 5 | (11 5
6 -a+b| |6 -5

Oa-4b=11
—a+b=-5
0-3b=6

D 2
D 2 2

P
1
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1)

4 —
d Find the adjoint of matrix
) 17

Ans. | Let A:E _}

.
7 - 1
DC(A){6 4}
]!, L
OR
i 7
Let A=
17
UA,=7 Ap=-1 1
Ar=6  A,=4
7 -
DC(A):LS 4} 15
Daou(A){_?1 ﬂ ) 2

) Resolve into partial fractions:
e X

X _ X _ A + B
Ans. | x*-x-2 (x-2)(x+1) x-2 x+1
O[x=(x+1)A+(x-2)B
Put x-2=0 ie., x=2
02=(2+)A+0
02=3A

DZ=A 1
3
Put x+1=0 ie.,x=-1
0-1=0+(-1- 2B

Z-x-2

0-1=-3B
%)
DE:B
3
2 1
a a 2
D > X - 3 + 3 1/2
X°—=X—-2 X—2 X+1]
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1)
OR
X _ X A B

xz—x—2_(x+1)(x—2) - X+ 1+x— 2

O[x=(x-2)A+(x+1)B
1
O==A
3 1
DZ:B 2
3
12
X -_3 3
O = +
X2—=x-2 x+1 x-2 & n

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.

X _ X _ A + B

X =x=2 (x=2)(x+1) x-2 x+1
Ox=(x+1)A+(x-2)B
Ox=xA+A+xB-2B
010+ 0=x(A+B)+(A-2B)
OA+B=1

A-2B=0
02A+2B=2

A-2B=0
03A=2
2
3

UlA=

g B:l—A:l—E
3

P!

2 1 P!

ol x - 3,3 2
X¥-x-2 x-2 x+1
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1 _
) Show that tan(z - e} -1-tand
f) 4 1+ tand
i tan(Zj - tard
Ans. tan(— - 9) = 1
1+ tan(ﬂj tard
4
_1-tan@ 1
1+ tand 2
g) Prove that cos2A= 2co8A-
Ans. | cos2A= Co$A+A)
= COSA COSA— SirA sir\ V2
=cos A-sif A 1,
=cos A—( 1~ coéA)
1
=cos A- 1+ co$A 2
=2cos A-1 1 )
OR
cos2A= co$A- sihA 1
=cog A-(1- codA) 1j2
)
=2cos A-1 2
h) If sinA= 0.4, find the value of sin3A.
Ans. | SiN3A= 3sinA- 4sifA 1
=3(0.4)- 4 0.9’ 7
1
=0.944 -} & 2
Note (*): Due to the use of advance scientific calculator, writing
directly the step (*) is allowed. No marks to be
deducted.
OR
Given that sinA=0.4.
0 A=sin™(0.4 = 23.578 1
Osin3A= sin( ¥ 23.57§
2
=0.944
2 2
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1)
i) Prove that cos¥ + Sl_n 8 =4cosd
cosd  sind
cosd N sind _ si¥ coB+ cés Sif.
Ans. | cosd s cod siff Y
_sin(6+Y)
cosd sind
__sin4 1
cosd sind
_sin2(®)
cosd sind
_2sin® cos?@ 2
cosd sirnd
_ 2[2sin@ co¥llcos
cosd sird .
=4cosd 2 2
OR
cosP  sind _ 4codh - 3cds, 3 4358 y
cosd  sirf cod siff 2
=4cog0- 3+ 3 4sihb 1,
=4cos 9- 4sing 1y
=4(cos 6~ sifg)
=4cosd 1 n
. Q (
j) Evaluate without using calculator tan66% tan 69
1-tan66°tan 69
Q- o
1-tan66°tan 69° 1
=tan135°
=tan(90% 45) OR  taf 186° 4F V2
=-cot45° OR - tar{ 45p V2

=-1 2 2
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1)
k) X_¥y_
Find the slope and y-intercept of the line 2 3 2
X_Y_o_
Ans. | 7737270
Da:1 . c=-2
4 3
_a__}a_3
[Jslope m ——————Z or 0.75 1
3
C —
y-int=-——=-——=-6 1
- 2
b X
OR
E—X:Z
4 3
O03x—-4y-24=0
Oa=3 b=-4 c=-24
[ slope m:—%:——:— or 0.75 1
y-int=-S=-"2%-_¢ 1 2
b -4
OR
E—X:Z
4 3
3
Oy=—x-6
= 4
3
[ slope m:Z or 0.75 1
y-int=-6 1 D)
l) Find the range of the following: 2, 3, 1, 10, 6, 31, 17, 20, 24
Ans. | | =31 S=1
URange=L-S
=31-1 1
=30 1 2
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2) Attempt any FOUR of the following:
a) Solve the equations for y and z
X ¥,z g X, ¥ Z2_q9 X ¥, 2__5
23273285 " 796
by using Cramer’s rule.
X_ Y, 2_
Ans. | 4 3+2 >
X Y¥Y_Z_11
3 2 5
E—X+E:—2
7 9 6
111
4 3 2
op=/t f -yt Ly, ¥ i 1,31 1 1
3 2 5 4(12 45 18 3 27
111
7 9 6
= or -0.0109
1008 1
15 1
4 2
D :1 11 —E :E(E__zj_5(_l+_]3+_£__2__lj
K] 5 4.6 5 18 3 3 7
1, 1
7 6
=297 or -1.181 1
2520
11
4 3
oot Lol iy 2y 13
3 2 4 9 3\ 3 7 27 1
11,
7 9 1
_238 or -1.233
189
D. -
Dy:_yzﬂ_108254
D ~ -0.0109 "
Z=&=_1—233_112970
D ~ -0.0109 " 1
(Please refer note on the next page)
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2) Note: As the use of the advance scientific calculator is

permissible, calculating directly the values of fractional

e 11 1), ¥ 1 1 1 1),
quantitiese.g., —| ——— |+—-| —+— [+—| ———~— | 1S
4\12 45 18 3 27 1

allowed. The same is also applicable in the next
alternative method. No marks to be deducted for such
direct calculations.

OR
3x—4y+ 62= 60
10x+ 15/~ &= 330
18- 14y + 2% =— 252
3 -4 6
OD=[10 15 -6=%315 g @ 210 1)8 (6 140 370
18 -14 2
=495 1
3 60 6
D,=[10 330 -6= 6930 15)2 €0 230 108 (6 2520 §940
18 -252 2
=-53586 1
3 -4 60
D,=[10 15 330= §- 3780 46)8 (4 252094)+ 6((- 146 27
18 -14 -25
=-55920 1
D, -53586
Oy=—="20=108.255 1
z =% = 'f’59§0= 112.970 1 4
2 -1 1
b) If A={|-2 3 -2|,find A®.
4 4 -3

2 -1 1] 2 -1 1
A =AA=|-2 3 -2||-2 3 -2
-4 4 -3||-4 4 -3
[ 4+2-4 -2-3+4 223

Ans.

=| -4-6+8 2+9-8 -2 6 2
|-8-8+12 4+12-12 -4 8
2 -1 1

=-2 3 -2 (Please check note on next p:¢ 2

-4 4 -3 4
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2)
Note: In the answer matrix of A?, if 1 to 3 elements are wrong
either in sign or value, deduct V2> marks; if 4 to 6
elements are wrong, you may deduct 1 mark; other
deduct all 2 marks.
) 1 2 2 1 -3 1 _
If A= , B= , C= , verify that
-2 3 2 3 2 0
A(B+C)=AB+AC.
Ans.

B+C:{§ ﬂ+f§ ﬂ
1o 3
DA(B+C)={_12 ﬂhl ﬂ

-1+8 2+6
2+12 -4+ 9

:{
[
A {—12 ﬂB ﬂ

[2+4 1+86
|-4+6 -2+9

1 2|[-3 1
AC =
-2 3/l 2 o0
[-3+4 1+0
| 6+6 -2+0
6 71 [1 1
0 AB+AC = +
2 70 |12 -2

OA(B+C)=AB+AC V2

6 7 y
T2 7 2

1 1 1
12 -2 2

_78 14
|14 5
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2)
1 -2 3
d) If A=| 2 3 -1}, find A>-3A+9l, where I is the unit matrix
-3 1 2
Ans. 1 -2 3|1 -2 3

AP=AA=|2 3 -1| 2 3 -
-3 1 2][-3 1 2
[(1-4-9 -2-6+3 3 2 6

=| 2+6+3 -4+91 6 3 2 1
_—3+2—6 6+3+2 -9 %
[-12 -5 11
=111 4 1 1
-7 11 -6
1 -2 3 3 -6 9
3A=3 2 3 -1= 6 9 - 1
-3 1 2 -9 3 6
1 00 [9 00
L%
91=9/0 1 0/=(0 9 O
0 01 0 09

-12 -5 11 3 -6 9/[9 0

OA°-3A+91=[ 11 4 1|-| 6 9 -3+ 0 9
-7 11 -6/ |-9 3 6/ |0 O

[-12-3+9 -5+ 6+ 0 1t &

11-6+0 4-9%9 % 3 0

| -7+9+0 11-3 0 -6 &

-6 1 2

=5 4 4 1

|2 8 -3

Note: The above problem could also be solved by taking all the
terms simultaneously as follows:

AZ-3A+9l

1 -2 3|1 -2 3 1 -2 3 10

=2 3 -1 2 3 -1-32 3-1+po01
-3 1 2|-3 1 2| |-3 1 2 0 0
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2)
[1-4-9 -2-6+3 3F 2 6 3 -6 9 0
=| 2+6+3 -4+9%1 63 2-| 6 9 - 09 L
|-3+2-6 6+3+2 -9 ¥ 4 |-9 3 00 &
[-12 -5 11 3 -6 9 9 0
=111 4 1|-| 6 9 + 0 9
-7 11 -6| |-9 3 00 1
[-12-3+9 -5+ 6+ 0 1+ &
=| 11-6+0 4-9+9 1+3+0
| -7+9+0 11-3+0 -6 &
(-6 1 2
=5 4 4 1 4
2 8 -3
Resolve into partial fractions: — &
e) esolve mto partial rractions: 2)(4+5)(2+2
x* +1 -
___ytl
PN Er—— 1
2y +5y+ 2
: y+1 A B
= = +
(2y+1)(y+2) 2y+1 y+2
Oly+1=(y+2)A+(2y+1B
Put 2y+1=0 or y=-=
D—£+1=(—}+ZJA+O
2 2
DE:EA
2 2
DE:A 1
3
Put y+2=0 or y=-2
0-2+1=0+(-4+1B
0-1=-3B
D}=B 1
3
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2)
11
D y+1 - 3 + 3 1/2
2y°+5y+2 y+1 y+ 2
1 1
X = =
0 X+l =3 4+ 3 14
2x'+5x°+2 2%+ 1 x°+ 2 4
X + X
f) Resolve into partial fractions: —;
X" -9
Ans. x3+x_X+ 10x .
x* -9 x*-9
10x _ 1 _ A B
= = +
-9 (x-3)(x+3 x-3 x+3
O[10x=(x+ 3 A+(x- 3B
Put x-3=0 ie.,x=3
030=6A+0
1
O
Put x+3=0 ie.,x=-3
0-30=0-6
O !
10x _ 5 L5 1
xX*-9 x-3 x+3
. XX +X (s D 4 5
x*-9 x-3 x+3 & 4
3) .
Attempt any FOUR of the following:
a) .
Solve the equations
X+2y+3z=1 X+ 3+ Z= 2, 3+ ¥+ A= by using matrix
inversion method.
Ans.

X+2y+3z=1
2X+3y+22=2
3X+2y+4z=1
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3)
1 2 3 X 1
A=|2 3 2 X=|y K=|2
3 2 4 z 1
O|A=1(12-49- 28 §+ § 2 p=- 1 1
13 |2 2 3]
2 3 3
2 1 1
C(A)=| - - !
2 3 3
2 _ 1 1
RE 2 2 ]
8 -2 -5
=|-2 -5 4
5 4 -1 &
OR
The minor matrix of A is OR
13 2 2 3
2 3 3
M (A) = 2 j 1 j 1 i 1/,
2 3 3
2 1 1
3 2 ]2 2|2 3
8 2 -5
=2 -5 -4 V2
-5 -4 -1
O the matix of cofactors is,
8 -2 -5
OC(A)=|-2 -5 4 1/
5 4 -1
OR OR
The minors of matrix A are
3 2 2
A=, ]=8 A=, ]=-2 A=, ]=-5
2 1 1
A21__2 =-2 A22=3 =-5 Ay == =4
12 : |1 3 112
A31_3 =-5 %2__2 =4 Ass_z =-1
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3)

Ans.

O the matix of cofactors i
8 -2 -5

OC(A)=|-2 -5 4
-5 4 -1

8 -2 -5
Dadj(A)=|-2 -5 4
-5 4 -1
8 -2 -5
OAt=2|2 -5 4
-5 4 -1
8 -2 -5|1
OX=AK=——|-2 -5 42
-5 4 -1j|1

P!

P!

P

P 4

2
: . . X~ +23X
Resolve into partial fractions:

X% +23x __A +Bx+C
(x—3)(x2+1) x-3 x*+1

O X +23x=(x-3(x*+ ]){X—f‘3+ I?;i(l:}

O|x* +23x=(x*+1) A+(x- §(Bx+C)

(x—3)(x2+1)
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3)

Putx=3

O(3+2(3=((3"+JA+ 0
078=10A

0[22=a
5
Putx=0
D0*+230=(0+JA+(0- 3( &C)
00=A-3C

DO=§—$
5

nac=2
5

njc=2
5

Putx=1

D12+23(]):(f+ jA+( + 3(B+C)
124=2A-2B- L
i g2

2B= 2(?)— 2(%3)— 24

DZBZ—gg
5

0|B=-=
5

39 _34 13
X¥+2% _ 5 . 55

(x—3)(x2+1)_x—3 X2 +1

Note for Partial Fraction Methods: The above Q. 2 (e) & (f)
problems of partial fractions could be solved by the
method of “equating equal power coefficients” also. This
method, illustrated in the solution of Q. 1 (e), 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 are not illustrated herein.
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3)
C X 4
) Resolve into partial fractions: Ze—l
26 +7€"+5
e +1
= = Put e =
ADS. | o 178+ 5 (Pu v)
_ytl
2y’ +7y+5 1
y+1
(2y+5)(y+1) 1
1
2y+5 1
1
2¢" +5 1
OR 4
e +1
_— Put e =
2e” + 7€' +5 (Pu y)
y+1
S i Tuar 1
2y°+7y+5
___y¥l  _ A B
(2y+5)(y+]) 2+5 y+1
Oly+1=(y+1)A+(2y+5B
Put 2y+5=0 Dy:—g
D—§+1:(—§+1JA+O
2 2
—§:—§A
2 2
O[1=4A 1
Put y+1=0 y=-1
0-1+1=0+(-2+ 9B
0=3B
0]o=8 1
+1 1 0
2y = + 1
2y°+7y+5 2y+5 y+1
0 e +1 _ 1 1 4
2¢*+7e'+5 2'+5 /2
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3)

Ans.

Prove that sin(A+B)=sinA.co8+ cos .siB

Q

A

A+B

sin(A+ B):Q—N
oQ
_QR+RN
- 0Q
_QR+PM
oQ
_QR . PM
oQ OQ
:QRXPQ+PM XOP
PQ OQ OP O0OQ
=CosA.sirB+ sirA .coB

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.

Prove that 2cot™( 3+ cogc™ (;j =L27

2cot*(3 = 2taﬁ1(%’j = tam

1+1
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3)
OR OR
2cot*(3= taﬁl(%j+ taﬁl(—lj
1 1
4+ =
=tan* 31 3 1 1
1-| = || =
5)5)
Y
(3 1
Let A=cosec™ Ej
4
[J cosecA = 5
4
5
4
A
3
O2cot™(3+ coa‘l(gj = taﬁ(g’j + tdﬁ(—d'j
4 4 3
3.4
= tan™ 43 3 1
t- ( 3
4
=tan*
T
=3 1
OR
OR
O2cot*(3+ co&c‘l(gj = taﬁ‘(z’j + céf(gj 1
4 4 4
- 1
2 4
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3)
f) Prove that tan™ ( ]) + tant ( 3+ taﬁl( )32 Vi
Ans. | tam®()+ tan*( 3+ tari( )3=77: + tad( )2 tak() 1
:7—T+7T+tan‘l(—2+3J 1
4 1- 28
:77:+7T+tan‘l(—]) 1
T T s
"2
=77 1/2 4
OR
. . i (142 _
tan* (1) + tan'( 2+ tan'( p=rr+ taﬁ(l—l[fzj + taf( ) 1
=m+tan” (-3 + tan'( 3 1
=m-tan* (3 + tan’( 3 1
=77 1 4
OR
. . i _ ([ 2+3
ta () + tan'( 3+ tart( B= tad( )i+ taf{ j 1
1- 208
=tan* (1) + 7+ tan'(- 1
=tan™ (9 + 77~ tan*( ) 1
_n 1 s
9 Attempt any FOUR of the following.
) Without using the calculator, find the value of
a
———+3sirf 120> cosc? 30"4+ cés 27
3tarf 30° 4ccot 1200
Ans. 1V 1
tar? 30%| = | == V2
53
sin120%= sif 90* 3Q%= cos 3@% 1
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4)
Osin*120%= 3
4 2
cosec 30 2
2 £
[ cosec” 30« 4
cot120% cof 90% 3Q°
=—tan 30°
__ 1
J3
O cot? 1200:% 173
cos270% cof 8 96° )0
=sin0
=0
Ocos 270%= 0 "
But given that
——  +3sin* 1202 cosc? SODL + cbs 27
3tarf 30° 4cat 1200
= 41 +3(§j—4——31+0 1/2
5 Y 4
3 3
9
== or 45 Y2
5 i
Prove that COSA+ 2CosB+ COSR:COS 2A- sinA tanA
b) CosA+ 2cosA+ cosh
COS3A+ 2cosB+ cosﬁZ= CO%3 COA¥ 2cHs!
Ans. COSA+ 2c0osd+ cosA cds+ coAF 2cds3
_ 2COSHA co§— A)+ 2cosb
2cos3A cof- A)+ 2cos8 1
_ cosSA[ 2co$- A)+ ?
- cos?A[ 2co$- A)+ jZ 1
_COSHA )
cosA /2
_cos( A+ )
COS3A
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4)
_ COS2A cosB- sinZ& sin3 1
CosA
=cos2A- sin tanA V2 4
9) | Prove that (in AABC), tanA+ tanB+ tari€ = tark taB tad
Ans. | We have, A+B+C=180° or 77
0 A+B=180°-C
O tan(A+B) = tar( 1802C) 1
tanA+ tanB _ _ tanC .
1-tanAtarB
OtanA+tarB=- taC[ + taA taB|
OtanA+ tanB=- tailC + ta\ taB tdDh 1
[tanA+ tanB+ talC = ta\ taB tdh 1 1
d) Prove that tan3¥ = 3tand- tané tand - tari &
1-3tarf
Ans, | NP = ta(6+ B)
_ tanf+tan@ 1
1-tand tan Z@
tang + 2tand
— 1- tan2 e 1
1-tand _21ang.
1-tarf @
tanH(l— tari 9)+ 2 tad
- 1-tarf 8
1-tarf - targ( 2tad)
1-tarf @
_tan@- tart @+ 2tad
1-tarf 8- 2tarié 1
_ 3tand- tari@
1-3tarf 8 1 4
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4)
©) Prove that cos® 4 + cos' 123 cos 33
5 13 65
Ans.
A=cos* {ﬂj B= coél(l—zj
5 13
JcosA= ﬂ coB = 1—2
5 13
5 13
3
A B
4 12
cos{A+B) = COsA coB- siA siB 1
4 12 3 5
=—X———X— 1
5 13 5 13
_33 )
65
0 A+B=cos* (Ej 173
65
1
0 cos* (ﬂj + cos' (1—2j = co‘S‘(Eaj 72 4
5 13 65
f)
If tanx:§ , tany:—l, show that X+ y:7—T
6 11 4
A tanx = 5 tany = 1
ns. 6’ 11
a x:tan’l(§ E taﬁl(ij
6 11
(5 L1
Ox+y=tan?| = |+ tan*| =
y 6) (11) 1
5 1
=
=tan| — 611 1
86
6/\11
=tan™ (1) 1
T
1 4
P 1
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4)
OR
tanx-§ tany = 1
6 11
+
Jtan(x+y) = tanx + tany )
1- tanx tany
5,1
-6 11 - 1
( )&
1
o= T
Ox+y=tan (])—4 1 4
5) .
Attempt any FOUR of the following.
a) Without using calculator prove that
cos 20°cos 40°cos 60° cos 80%6
A €c0s 20°co0s40°cos60°cos80° cos 200003£1|1—0JU cos80° 1
ns. 2 %)
:% 2(2 cos 20°cos 40° cos80°
1
= — Q o
4(cos 60% cos20P cos80 "
= E(E +cos 20% cos80°
41 2 15
_1(1 o o
=2 Ecos80°+ cos80°cos 2
= l(Ecos8o<’+—lE]2 cos80°cos 290
4\ 2 2
1
=2 2[c0580°+( 05100% cos 60 "
=£ cos80% coleOPi}
8| 2 2
1f 1
= — o — oy —
8_200590 co$- 10 2} "
IO
=50+ 2} ”
1
16 s
4
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5)

Note The above problem may also be solved by making
various combinations of cosine 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.

€c0s 20°c0s40°cos60°cos80° cos20° co(s%l}O cos80°

= 1 B (2 c0s40°cos8(° cos 20°

(cos120% cos4Q° cos20°

(cos( 90% 30p+ cos 49)0 cos 20°

sin30% cos 40P cos20°

+COoS 40‘j cos 20°

c0s 20% cos20°cos 4})

c0S 20%— D 2cos 20°cos 4})0

I\J|I—‘ r\J|H I\J|I—‘

-
S
S
il
%

-C0S20% cos60° cds ZH‘

—CO0S 20%—; + COoS Z(ﬂU

@l 0k N -I>|I—‘ Al NP -blH Ak MNP DN

N =
| I |

|

=
(o]

P

P!

P!

P!

P!

P

P!

P!
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5)
Prove that sin4x+ sin X+ sin & _ tan5x
b) cos4&+ cosE+ C096
Sin4x+ sinX+ sin& _  sin#+ sim6+ sinG
Ans. | cosd+ cos§+ cOoS6  COX4 cas6  CaS
_ 2sin5< cog-x)+ sin% -
2cosX co§-x)+ coSB
_ sin5x| 2cog-x)+ 1
cos5| 2cof-x)+ ] 1
=tan X 1 4
+
c) Prove that tan™ x+ tafi'y = taﬁl(lx—yj , x> 0,y> 0,xy<
- Xy
Ans. | Put tan'x=A and tan'y=B
0 x=tanA and y=tanB
Otan(A+B) = tanA+ tanB 1
1-tanA tarB
_ Xty 1
1-xy
DA+B:tan‘1(X+yj 1
1-xy
Otan™ x+ tan'y = taﬁl(X-FyJ 1 4
d) Find the equation of a straight line passing through (2, 5) and
the point of intersection of the lines x+y=0, 2x-y=09.
Ans. X+y=0
2x-y=9
0 3x=9
Ox=3 1
y=-3 1

O Pointof intersectior ( 3r )
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5)
[ equationis,
Y=Y — X=X
Yoo X TX
0 Y=5 _Xx-2 1
-3-5 3-2
08x+y-21=0 1
OR OR
O Point of intersectior ( 3r 3
DSIopemzyz_yl:_s_S:—S 1
X-X% 3-2
[ equationis,
Y=Y = m(x— Xl)
Oy-5=-8(x-2) "2
08x+y-21=0 Ya 4
©) Find the equation of the straight line passing through (-3, 10)
and sum of their intercepts is 8.
ADS. | o x—int=a y—int=b
Oa+b=8
[ equation is
5 +X = or 5 +L =1
a b a 8-a
Obx+ay=ab
O(8-a)x+ay=a(8-a) 1
But passing througf- 3, 30
0-3(8-a)+1G=a(8a) 1
0-24+3+1G= &-a’
Oa’+5a-24=0
Oa=3, -8 Ya+1/
X X
O 3 +% = or —_8+Ty6: Y2+
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5)

f) Find the acute angle between the lines

2Xx+3y=13, X- Y+ ~ (

Ans. | For 2x+3y =13,

slope =-2-.2
m b 3 1
For 2x-5y+ 7= 0,
a 2 _2
dope = =—-— == 1
pe m b -5 5
Otang=|-"2—T%
+m, [,
EX
_ 3 5 1
A
3) 5
16
11 or 1.455 1,
Do=tan*[ 8] or tan*( 1.455 1
11 ' /2 4
6) Attempt any FOUR of the following.

Find the equation of straight line passing through (5, 6) and
making an angle 150° with x-axis.

Ans.

Given €=150° 1
[0 slope m=tand = tan150
_1 1
V3
[ equation is
y—yl:m(x—xl)
O y—6:—%(x—5) 1
0+3y-6J3=-x+5

1
Ox++/3y-6/3-5=0 4
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6)
OR
(J equation is
y—y, =tanf(x-x,)
0y-6=tan150{x~ 5 1
1
Oy-6=-—=(x-5
y NE (x-9) 2
0+/3y-6/3=-x+5
0 x++/3y-6/3-5= 0 1 4
b) If the length of perpendicular from (5, 4) on the straight line
2Xx+y+k=0is 4./5 units. Find the value of k.
Ans. p= 2 by, +c
Va* +b?
2(5)+4+k
04/5= (5 1
V22 +T
14+K
04/5=
\J5
0 4J50/5=|14+K
[20=[14+K] 1
020=14+k or -20= 14k Yat+ Vs
O or ht 1 | 4

The scores of two batsmen A and B in ten innings during a
certain season are as under:

A |32 |28 |47 |63 |71 |39 |10 | 60 | 96 | 14

B |19 |31 |48 | 53 | 67 | 90 | 10 | 62 | 40 | 80

Find which of the two batsmen is more consisting in scoring
(use coefficient of variance).
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6)
For Batsman A:
X | X%
32 | 1024
28 | 784
47 | 2209
63 | 3969
71 | 5041
39 | 1521
10 | 100
60 | 3600
9 | 9216
14 | 196
460 | 27660
;( = ﬂ) =46 FZ)
10
2 1/
0’:\/27—660—(4_6(3 =25.49¢E 2
10 10
25.495 72
CV (A) ==———x100= 55.42
For Batsman B:
X | X%
19 | 361
31 | 961
48 | 2304
53 | 2809
67 | 4489
90 | 8100
10 | 100
62 | 3844
40 | 1600
80 | 6400
500 | 30968
- 500
X= E =50 1
2
o= [P0 (ﬂ(ﬁ =24.429 &
10 10
)
CV(B)= 24-429, 100= 48.85¢
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6)
Ocv(B)<CV(A) 1
O B is more consister L) 4
d) Find the range and the coefficient of range for the following:
Mark 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-
arks 29 | 39 | 49 | 59 | 69 | 79 | 8 | 99
No.ofStudents | 10 | 15 | 16 | 20 | 21 | 22 | 09 | 08
Ans. || _g99 5=20
Difference between two sets=D =1
[l Range=L-S+D
=99-20+1 1
=80 1
Coeff . of Range= L-S+b
+S
_ 99-20+1 1
99+ 20
=80 o 0672 1 4
119
OR
Class | Cont. Class
20-29 19.5-29.5
30-39 29.5-39.5
40-49 39.5-49.5
50-59 49.5-59.5
60-69 59.5-69.5
70-79 69.5-79.5
80-89 79.5-89.5
90-99 89.5-99.5
L=99.5 S=195
[JRange=L-S
=99.5-195 1
=80 1
Coeff . of Range= L-S
L+S
~99.5-19.5 1
09.5+ 19.5
-80 o o672 1 4

119
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6)
e) Calculate the mean deviation for the following data:
Class intervals | 40-59 | 60-79 | 80-99 | 100-119 | 120-139
No. of families 50 300 500 200 60
Ans.
Class xi f f.x D = ‘)q - x‘ f.D,
40-59 495 50 2475 38.559 1927.95
60-79 69.5 300 20850 18.559 5567.7
80-99 89.5 500 44750 1.441 720.5 1+1
100-119 | 109.5 200 21900 21.441 4288.2
120-139 | 1295 60 7770 41.441 2486.46
1110 | 97745 14990.81
_ fx
X = 2 fiX = 97745 _ a4 056 1
N 1110
PR
MD.==/——
N
_ 14990.81
1110 1/2 4
= 13.505 /2
) Find the variance and coefficient of variance for the following
distribution:
Class 20- 25- 30- 35- 40- 45- 50- 55- 60-
Intervals 25 30 35 40 45 50 55 60 65
Frequency | 25 30 50 90 75 60 35 25 15
Ans. Class | «xi f fix X f,x?
20-25 | 225 25 562.5 506.25 12656.3
25-30 | 27.5 30 825 756.25 22687.5
30-35 | 32.5 50 1625 1056.25 | 52812.5
35-40 | 37.5 90 3375 1406.25 | 126563
40-45 | 425 75 3187.5 1806.25 | 135469 1
4550 | 475 60 2850 2256.25 | 135375
50-55 | 52.5 35 1837.5 2756.25 | 96468.8
55-60 | 57.5 25 1437.5 3306.25 | 82656.3
60-65 | 62.5 15 937.5 3906.25 | 58593.8
405 | 16637.5 723281
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6 _
) v Dofx 166375_4108
N 1
_ \/723281_( 16637.?2
405 405 "
=9.914
DVariance:(S.D.)2
=9.914 )
=08.287 2
Coeff . of Variance= SXD' x100
_ ~9.914 100
41.08 1
=24.133
OR OR
2 2
O Variance = 2t —(Z X J
N N
_ 723281_( 16637.?2
405 405
=08.287 1
Coeff . of Variance=—wx 100
X
_ \/98.287x100
41.08 1 4
=24.133
OR
Class x1 fi di fi di di 2 fi di2
2025 | 225 | 25 | -4 | 100 | 16 | 400
25-30 | 275 | 30 | -3 -90 9 270
30-35 | 325 | 50 | -2 | -100 4 200
35-40 | 375 | 90 | -1 -90 1 90
40-45 | 425 | 75 0 0 0 0 1
4550 | 475 | 60 1 60 1 60
50-55 | 525 | 35 2 70 4 140
55-60 | 57.5 | 25 3 75 9 225
60-65 | 625 | 15 4 60 16 240
405 =115 1625
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6)
A=425 h=5 d=""—

Ox= A+—z’\jiOIi xh

-115
X

=425+ 5

=41.08

SD.= hx\/zlildz _(Z fid, JZ

N

1625 (-115)
=b5x [———-| —/——

405 \ 405
=9.914 Ya

DVariance:(S.D.)2

=9.914
=08.287 2

Coeff . of Variance= S'D'><1OO

X

=200
41.08

=24.133

OR OR

OVariance= hz[zhf;diz -(Z 'd ”

N

e 1625_( - 11?2
405 405
=908.287 1
\/variance><
X

x/98.287x100

41.08 i 4
=24.133

Coeff . of Variance= 100

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.




