New Satara Samuh Mumbai’s

(Polytechnic) Korti Pandharpur

MSBTE Institute code: 1523, DTE Institute code: D-6725

Gat No.429/1/B/1, A/p - Korti, Tal. - Pandharpur, Dist. - Solapur
Office 9607772481, 9225538306

Web: - www.newsatarapoly.in E-mail- newsatarapoly@gmail.com

First Year
(Common to all Programs)

Scheme: I Semester: First
Name of Course: Basic Mathematics Course Code:

22103
MSBTE Question papers & Model Answers
v" MSBTE Exam Winter-2017
v" MSBTE Exam Summer-2018

v" MSBTE Exam Winter-2018

v" MSBTE Exam Summer-2019


http://www.n/

0N 2 2 1 O 3

11718

3 Hours/70 Marks Seat No.

Instructions : (1) All questions are compulsory.
(2) Answer each next main question on a new page.
(3) MHlustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.

Marks

1. Attemptany fiveof the following : 10
a) Evaluate log,81.
b) Show that the points (8, 1) (3,—4) and (2, -5) are collinear using determinant.
c) Without using calculator find the value of sin(105°).

d) Find the area of arhombus whose diagonals are of lengths 10 cm and 8.2 cm.

e) Ifthe volume of asphereis — . Find its surface area.

f) Find the range and coefficient of range of the data :
50, 90, 120, 40, 180, 200, 80.
g) Ifthe coefficient of variation of certain data is 5 and mean is 60. Find the standard deviation.

2. Attemptany threeof the following : 12

a) If whetherAB is singular or non-singular matrix ?

b) Resolve into partial fractions

€) Using Cramer’srule solve x—y—2z=1;2x+3y+4z=4;3x—2y—6z=5.
d) Compute the standard deviation for 15, 22, 27,11, 9, 21, 14, 9.

P.T.O.
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Marks
3. Attempt any threeof the following : 12

a) Iftan (x+y):/andtan (x—y):/ . Prove that tan 2x = /

b) If A=30°, verify that
) sin2A=2sinAcosA

i)
c) Prove that cos 20 cos 40 cos 60 cos 80 = / .

d) Prove that / / /

4. Attemptany threeof the following: 12

a) If .Verifythat (AB)T = BTAT,

b) Resolve into partial fraction

c) Prove thatsin (A + B) sin (A—B) =sin’A—sin’B.

d) IfsinA:/findthevalueofsin3A.

e) Prove that

5. Attemptany twoof the following: 12

a) 1) Findthe equation of straight line passes through the points (3, 5) and (4, 6).
)) Find the distance between the parallel lines3x—-y+7=0and 3x-y+ 16 =0.

b) i) Find the acute angle between the lines 2x + 3y +5=0and x—2y—-4=0.
) Find the equation of the line through the point of intersection of lines, 4x + 3y = 8; and
X +y=1and parallel to the line 5x — 7y = 3.
c) i) Theareaofarectangular courtyard is 3000 sq.m. Its sides are in the ratio 6 : 5. Find the
perimeter of courtyard.

)) Acircustentiscylindrical to a height of 3m and conical above it. If its diameter is 105 m
and slant height of cone is 5m, calculate the area of total canvas required.
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Marks
6. Attemptanytwo:

12
a) Using matrix inversion method, solvex +y+z=3;x+2y+3z=4;x+4y+9z =6.

b) Find mean, standard deviation and coefficient of variance of the following :

Class: 0-10 10-20 20—30 | 30-40 | 40-50
Frequency : 3 5 8 3 1
c) i) Calculate the range and coefficient of range for the following data :
Class: 21-25 26-30| 31-35 36 —40 41— 45
Frequency : 4 16 38 12 10
)) The two sets of observations are given below. Which of them is more consistent ?
Set | Setll
— =825 — =48.75
=73

=8.35
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WINTER - 2017 EXAMINATION

Model Answer Subject Code: 22103

Important Instructions to 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 candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.
5) Credits may be given step wise for numerical problems. In some cases, the assumed constant
values may vary and there may be some difference in the candidate’s answer and model answer.
6) In case of some questions credit may be given by judgement on part of examiner of relevant
answer based on candidate’s understanding.
7) For programming language papers, credit may be given to any other program based on
equivalent concept.
Q. Sub Marking
No. | Q.N. Answer Scheme
1. Attempt any five of the following: 10
a) Evaluate logs 81 02
Ans | 109;81 1y
=log 3"
Y
=4logs 3
=4(1) #
=4 Ya
OR
log, 81
_log81 &
log3
4 1
_log3 2
log3
_4log3 o
log3 Ya
=4
b) | Showthat the points (8,1) (3,—4) and (2,-5) are collinear using determinant. 02
Xl yl
Ans | Consider |[X; Vs
X3 Y3
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Q. Sub Marking
No. | Q.N Answer Scheme
1. b) g8 1 1 Yo
=13 -4 1
2 -5 1 y
2
=8(-4+5)-1(3-2)+1(-15+8)
=0 &
.~.Points are collinear Yo
c)
: : : - 0 02
Ans | Without using calculator find the value of sin (105 )
sin (105
=sin(60° +45°) 1
=sin 60° cos 45° +cos 60° sin 45° y
2
81,11
2 2 22 Y
= *% OR 0.9659 "
242
d) Find area of rhombus whose diagonals are of length 10 cm and 8.2 cm 02
Ans | Areaof rhombus = Ex dlx d ,
2
= Exlo x8.2 1
2
=41sqg.cm 1
e) If the volume of a sphere is 4n cm®.Find its surface area 02
3
4_ 3
AnS Volume of sphere = grcr
CAm fnrs Y
3 3
1=r°
sr=1 Ya
Surface area of sphere = 47r?
=4 (1)’ Ya

=41 OR 12.56 cm?

Yo
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Q. Sub Marking
No. | Q.N Answer Scheme
1. f) Find the range and coefficient of range of the data: 02
50,90, 120, 40, 180, 200, 80.
Ans | Range=L-S=200-40
=160 1
Coefficient of range =
L+S
_200-40 A
200+ 40
:E OR 0.667 Y2
3
9) If the coefficient of variation of certain data is 5 and mean is 60.Find the standard 02
deviation.
- i S.D.
Ans | Coefficient of variation = x100
Mean
~.5= S'D'><1OO 1
60
200 _sp
100
-.S.D.=3 1
2 Attempt any three of the following: 12
21 1 2] L. . .
a) IfA= ,B= | whether AB is singular or non-singular matrix? 04
0 3 3 -
I I
Ans | AB JS 5 g _221|
S |
2+3 4-2 1
AB = (0+9 o-e]
+5 2]
.. AB =| 5 6 | 1
L=
5 2
|AB| = -30-18=-48 1
9 -6
~.|AB|#0 Ya
.. AB is non-singular matrix N
o
. . . X+3 04
b) Resolve into partial fractions :

(x-1)(x+1)(x+5)
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Q. Sub Marking
No. | Q.N Answer Scheme
2. b) X+3 A B C 7
= + +
AR (x-1)(x+1)(x+5) Xx-1 x+1 x+5
S X+3=A(x+1)(x+5)+B(x-1)(x+5)+C(x-1)(x+1)
Putx=1
4=A(2)(6)
4=12A
A=t 1
3
Putx=-1
-1+3=B(-2)(4)
2=-8B
2B=-1 1
4
Put x =-5
-5+3=C(-6)(-4)
—2=24C
cc=_t 1
12
1 1 1
X+3 3 T4 12 1y,
= + +
(x-1)(x+1)(x+5) Xx-1 Xx+1 x+5
c) Using Cramers rule solve x—y—2z=1 ; 2x+3y+4z=4 ; 3x—-2y—-62=5 04
Ans 1 -1 -2
D=2 3 4
3 -2 -6
=1(-18+8)+1(-12-12)-2(-4-9) 1
=-8
1 -1 -2
D,=|14 3 4
5 -2 -6
=1(-18+8) +1(—-24-20)-2(-8-15)
=-8
X= & = __8 =1 1
D -8
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Q. Sub Marking
No. | Q.N Answer Scheme
2. c) 11 -2
D,=2 4 4
3 5 -6
=1(-24-20)-1(-12-12)-2(10-12)
=-16
D, _ 1
y=_r _~16 _ 2
D -8
1 -1 1
D,=[2 3 4
3 -2 5
=1(15+8)+1(10-12) +1(-4-9)
D,=8
Z= E = i =-1 1
D -8
d) Compute the standard deviation for 15,22 ,27,11,9,21,14,09. 04
Ans X, d =x % d,-z
15 -1 1
22 6 36
27 11 121
11 -5 25 2
9 -7 49
21 5 25
14 -2 4
9 -7 49
2
zxi = zdi B
128 310
Mean X = 2%
n
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Q. Sub Marking
No. | Q.N Answer Scheme
2. d) Mean )‘(z%:lG 1
8
d-2
Standard deviation ¢ =, /L
n
_[fw
8
=6.22 1
OR
X; X’
15 225
22 484
27 729
11 121
9 81
21 441 2
14 196
9 81
2
in = ZXi -
128 2358
Mean X = Z '
n
x=128 _16 1
8
X* =
Standard deviation ¢ = 2X — (x)2
N
-2y
8
~6.22 1
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Q. Sub Marking
No. | Q.N Answer Scheme
3. Attempt any three of the following: 12
-3 _v)=8 _77
a) | Iftan(x+y)= A and tan(x—y) _45.Prove that tan 2x = 46 04
Ans | Consider
2X=X+Y+X-Y
tan 2x=tan (X +y+Xx-y) 1
_tan(x+y)+tan(x-y)
1-tan(x+y)tan(x-y) 1
3,8
-4 15
1
_38
415
1 .
36
77
tan 2x = A6
OR
Letx+y=A
X-y=B
stan A= ?i , tanB = E
4 15
T2X=A+B=X+y+Xx-y 1
tan2x=tan (A+B)
_tanA+tanB
1-tan Atan B 1
3 8
415
.38 '
415
-
36 1
77
tan 2x = A6
—20° i
b) If A=30", verify that 04
1) sin2A=2sin Acos A
. 1-tan® A
ii)cOs2A=
1+tan® A
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Sub
Q. N.

Answer

Marking
Scheme

b)
Ans

Ans

i)L.H.S.=sin2A

=sin 2(30°)
=sin 60°

_B

)

R.H.S.=2sin Acos A

=25sin30° cos 30°

e
NG

2
-.Sin2A =2sin Acos A

ii)L.H.S. = cos2A = cos2(30° )

= cos60°

_1-tan®30°
1+ tan® 30°

Prove that cos20cos40cos60c0s80 = 1_

L.H.S.=c0s20cos40cos60cos80

=c0s20cos40 Ecos 80
2

! (2c0s20c0s40)cos80

04

Yo

Yo

Page N0.08/21




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

T (ISO/IEC - 27001 - 2005 Certified)

WINTER - 2017 EXAMINATION
Model Answer Subject Code: 22103
Sub Marking
Q. N. Answer Scheme
c) 1

L.HS.= 1Z(COS 60 + cos 20)cos 80
1(1 A

=" _+c0320
4}2 J
11 )
= _00380+00320c0580

al2 )

= %(cos 80+ 2c0s20¢0s80)

cos80

= %(cos80+coleO+cos 60) &
= f(c0580+003100+ l_\
8& ZJ
1 1)
=" cos80+cos(n —80)+ " 7
8& 2) 2
1 1)
=", c0s80—-cos80+ Y.
8\ ZJ 2
_1
16
=R.H.S *

d) | Provethat cos™ (4 }5/)+ cos (12/{3) =cos (33/6/5) 04

Ans | put cos™ (}/5 ) =A
4

.+COSA=_
5

~.sin A=+/1-cos? A

= -

25
3 1

_1%12\ _
|3

..CosB = E
13

~.sinB =+/1-cos’ B

_ /1_14_4
169

Put cos™ B
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Sub

Q. N.

Answer

Marking
Scheme

d)

..SinB = i
13
Consider,

cos(A+B) =cos A.cosB —sin A.sin B

(4y12) (3)5)
A5 ) (5 ) 1)

..Cos(A+B) = ?
65

- A+B= cos‘l(BBJ

65
1( \ \\_ _1(33\
3)

..COS +CO0S™ CcOS

( =
5) @) &)

..CosB =

s.tanB =

12
“B=tan [ }
G112V a5

Cos tan

(13} LIZJ
LH.S.=cos™ (%)+ cos™ (1%3)

1

Yo

Yo
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Sub

Q. N.

Answer

Marking
Scheme

d)

Ans

(oY

Let tan™ (

stanC = ?

33

..cosC = 33

65
4(33)
&5
1(56)

(33

-~.C =cos

stan

0 _1(33\

56 65

=R.H.S.

(&)

[2 5 6]
|fA=L0 1 ZJ,B

205 60 1

AB:UO 1 2J||.O
L

0+0+10

42 64—'

Attempt any three of the following:

| o 4 |[\/er|fythat (AB)' =BTAT

[T

4
]

12+0+30 2+20+42—|

0+4+14J

Y2

Yo

12

04

Yo

Yo

Y2
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Q. Sub Marking
No. | Q.N Answer Scheme
4. a) - [12+0+30 0+O+10] 1
B A T 2420442 044414
42 10
oA -ler 19 v
L ]
(AB)' =B"AT
_ _ _ X —x+3
b) | Resolve into partial fraction —————— 04
(x—2)(x +1)
X —x+3 A Bx+C
A 1 (x-2)(x*41) x-2 X+l
.'.xz—x+3:(x2 +1)A+(x—2)(Bx+C)
Putx=2
5=5A
A=1 1
Putx=0
3=A-2C
C=-1 1
Putx=1
3=2A+(-1)(B+C)
3=2-B+1
~B=0 1
X2 —x+3 1 (0)x-1
—2 = + ) ]/2
(x-2)(x*+1) x-2 ¥+l
X2 —x+3 _ 1 1
(x-2)(¥ +1) x-2 x*+1
¢) | Provethat: sin(A+B)sin(A-B)=sin® A-sin’B 04
Ans sin(A+B)sin(A-B)
= (sin Acos B +cos Asin B)(sin Acos B —cos Asin B) 1
=sin? Acos? B —cos® Asin? B 1
) ) ) )
=sin“A(1-sinB)—(1-sin“A)sin“B
(1-s518) - (1-si7 ) 1
=sin® A—sin? Asin® B —sin’ B +sin® Asin’ B
=sin® A—sin’ B 1
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Q. Sub Marking
No. | Q.N. Answer Scheme
4. d) Ifsin A= E find the value of sin3A. 04
2
Ans | sin3A = 3sin A — 4sin® A 1
(1) (1Y
%2} 42} :
2) \ 2
=1 2
¢) Prove that sin4A+sin5A+sin6A — tan5A 04
cos4A+cosbA+Ccos6A
Ans | LHS. = Sin4A+sin5A+sin6A
c0S4A+Ccos5A+C0S6A
_ sin4A+sin6A+sin5A
cos4A+cos6A+CcosbA
23in(4A+GA)COS(4A_6A}+sin 5A
_ 2 2 1
2cos(4A+GA\JCOS(L4A_6A}+C055A
_ 2sin5Acos(—A)+sin5A
2c0s5Acos(—A)+cos5A 1
_ sin5A(2cos(=A) +1)
cos 5A(2 cos(- A) +1) 1
=tan5A
1
=R.H.S.
5. Attempt any two of the following: 12
2 () Find the equation of straight line passes through the points (3,5) and (4,6). 03
Equation of line is
ANS | y—y x=x
Yi=Y, X=X
y-5_x-3 2
5-6 3-4
y-5_x-3
- -1
X—y+2=0
1
(i) Find the distance between the parallel lines 3x—y+7=0and 3x—y+16=0 03
For 3x-y+7=0
Ans
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Model Answer Subject Code: 22103
Q. Sub Marking
No. | Q.N. Answer Scheme
5. a) (i) | a=3,b=-1,¢c1=7
For 3x—y+16=0
a=3,b=-1,c,=16
.~.distance between two parallel lines is
| o-a | | 16-7 )
JaZ+b ‘ V32 + (1) ‘
12
J10
=i OR 2.846 1
J10
b) (i) | Find the acute angle between the lines 2x+3y +5=0and x—2y-4=0 03
Ans | For 2x+3y+5=0
slope m = a__2
=T —_—="— 1
b 3 &
For x-2y—-4=0,
a 1 1
slopem =—_=-" =" Ya
> b 2 2
tang = |1 ™
1+ mm,
21
— 3 2 1
1+|(_E . E
L 312
:Z
4
.0 =tan™ (z\ OR 60.26° .
14
(ii) | Find the equation of the line through the point of intersection of lines, 03
4x+3y =8; and x+y=1and parallel to the line 5x -7y =3
Ans | - 4x+3y=8
X+y=1
o 4x+3y =8
— 4dx+4y =4
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Model Answer Subject Code: 22103
Q. Sub Marking
No. | Q.N. Answer Scheme
5. b) (ii) —-y=4
=
Xx-4=1
SX=5
~.Point of intersection = (5, —4) 1
Slope of the line 5x—7y =3 is,
a 5 5
M=-_=-__=_ Ya
b -7 7
.~.Slope of the required line is,
m =E Ys
7
-.equation required line is,
y—y1=m(x—x1)
y+d=">(x-5) %
7
~BX—7y-53=0 72
c) (i) | The area of a rectangular courtyard is 3000 sg.m. Its sides are in the ratio 6:5.Find 03
the perimeter of courtyard.
Ans | Area of rectangular courtyard is = length x breadth
Givenl:b=6:5
N
e _=_
b 5
sl = Eb
5
 A=Ixb
6
3000=_bxb
5
15000 _ b?
6
2500 = b? 1
b =50
| = 6 b=="x50
5 5 L
~.1=60
Perimeter of rectangular courtyard is = 2(1 +b)
=2(60+50)
=220 m. 1
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Model Answer Subject Code: 22103
< (o o
5. c) (i) | OR
Sides are in the ratio 6:5
Let x be the common multiple
.~.Sides are 6x and 5x
. A=3000
.. 6x x5x = 3000
-.30x* = 3000
- X2 =100 1
S x=10
.Sides are 6x=60=1and 5x=50=Db 1
Perimeter of rectangular courtyard is = 2(1 +b)
= 2(60+50)
=220 m. 1
c) (if) | Acircus tent is cylindrical to height 3 m and conical above it . If its diameter is 03
105 m and slant height of cone is 5 m,calculate the area of total canvas required.
ANS | Givenh=3m, d =105m .- r:%ZSZ.Sm ,1=5m
2
curved surface area of cylinder = 2rtrh
=2x3.14x52.5x3=989.1 sq.m. 1
curved surface area of cone = wwrl
=3.14x52.5x5=824.25 sq.m. 1
..Area of total canvas required =989.1+824.25
=1813.35 sq.m. 1
6. Attempt any two: 12
a) | Using matrix inversion method , solve 06
X+y+2=3 ; X+2y+3z=4 ; X+4y+92=6
[1 1 1]
Ans | LetA=|1 2 3
|14 91|
111
|A| =1 2 3
1 4 9
|A|=1(18-12)-1(9-3) +1(4-2)
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Q. Sub Marking
No. | Q.N Answer Scheme
6. a) \ =220 1
A" exists
|F2 3 L 3 [t 2]
4 9 1 9 |1 4
~1 1 1311 1~
Matrix of minors =| |
‘4 9 1 9 1 4)
|1 1L 113 (1 1|
2 3 b3 2l
(6 6 2]
_| | 1
|5 8 3|
112 1l
[ 6 -6 2]
Matrixofcofactors=|—5 8 —3| VA
1 -2 1]
OR
_ 141|2 3_ el 3 wll 2
Cll_(_l) ‘_ _( 1) ‘ 5, C13:(_1) L 4‘:2’
2+11 1 _ 2+2 _ 2+31 1
_( D) ‘__ ’sz_(_l) ‘ »=(-1) ‘:_3' 1
1 4
3+11 1 3+2 sl 1
A A S
1 2
||_ 6 -6 2—’
Matrixofcofactors:|—5 8 -3 Yo
|1 -2 1]
[6 -5 11|
Ade:|—6 8 —2| Yy
2 -3 1]
[6 -5 11
A‘lzlede_l||—6 8 2 1
2
|2 3 11
X=A"B
[ x] F6 -5 HFST
D% T Sl
|| Y
’sz ’Lz -3 118l
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Q. Sub Marking
No. | Q.N Answer Scheme
6. a) || X|| 1 18-20+6 || 1
y'=71-18+32-12
7 2|L 6-12+6
X 4
][y
yi=2,2
z 2||0||
L1 L
X 21
y1=11] 1
1zl 10l]
x=2,y=1,2=0
b) Find mean, standard deviation and coefficient of variance of the following: 06
Class: 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency: 3 5 8 3 1
Ans
CL | x f fx | x? fx?
0-10 5 3 15 25 75
10-20 15 5 75 225 1125
20-30 25 8 200 625 5000
2
30-40 35 3 105 | 1225 3675
40-50 45 1 45 2025 2025
N=20 Zfixiz Zfz(;z
440 11900
4
Mean,X:Z‘ K _440 o, 1
N 20
fx?
5= |2 % ~(x)
N
1
SD.=, /@ ~(22y
20
S.D.=10.54 1
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No. | Q.N Answer Scheme
6. b) Coefficient of variance = >.D. x100
Mean
22 1
=47.91%
OR
Class X f d, fd, d3 | fd?
0-10 5 3 -2 -6 4 12
10-20 15 5 -1 -5 1 5
20-30 25 8 0 0 0 0 5
30-40 35 3 1 3 1 3
40-50 45 1 2 2 4 4
I/‘TNf:%‘ -6/_n\ 24
Mean, x A+|L‘ i |><h_25+'|—'|><10=22 1
—N— 20
\ ) ")
f,dy? fid; )
D o — > fd, _(Z d) A
NN
2
20 20
=10.54 1
. . . S.D.
Coefficient of variance = x100
Mean
22 1
=47.91%
OR
ClL X. f fx 7 —7
1 1 1“1 (X _;) fl(xI _X)
0-10 5 3 15 289 867
10-20 15 5 75 49 245
20-30 25 8 200 9 72 5
30-40 35 3 105 169 507
40-50 45 1 45 529 529
> =20 | Xfx =440 Y1, (1-x) =220
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D) T
1
S.D.=10.54 1
- : S.D.
Coefficient of variance = x100
Mean
= %X].OO
22
= 47.91% 1
c) (i) | Calculate the range and coefficient of range for the following data: 03
Class: 21-25 | 26-30 | 31-35 | 36-40 | 41-45
Frequency: 4 16 38 12 10
Ans
C.L 20.5-25.5 25.5-30.5 30.5-35.5 35.5-40.5 40.5-45.5
f, 4 16 38 12 10
Range=L-S =455-205 1
=25
Coefficient of range = ___
L+S
_455-205 1
45.5+20.5
=5 OR 0.379 1
66

c) (if) | The two sets of observations are given below. Which of them is more consistent? 03

Set | Set Il
X=825 X =48.75
c=173 G =8.35
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6. c) (ii) | Set-l
. . S.D.
Coefficient of variation V = x100
Mean
V = 73 x100
1 825
V,;=8.848 1
Set-11
. L S.D.
Coefficient of variation V = x100
Mean
v =23 100
2 48.75
V,=17.128 1
V<V,
.. Set | is more consistent 1

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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Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) MHlustrate your answers with neat sketches wherever necessary.

(4) Figures to the right indicate full marks.

(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(6) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

Marks

1. Attempt any five of the following : 10
a) Find the value of Iogq2\|+ Iog(|4\|— Iog( 8 \l'
G0 B

b) Find the area of the triangle whose vertices are (3, 1), (-1, 3) and (-3, -2).
¢) Without using calculator, find the value of sec (3660°).

d) The length of one side of the rectangle is twice the length of its adjacent side. If the
perimeter of rectangle is 60 cms, find the area of the rectangle.

e) Find the surface area of a cuboid of dimensions 26 cms ; 20 cms and 12 cms.
f) Find range and coefficient of range for the data :
120, 50, 90, 100, 180, 200, 150, 40, 80.

g) If coefficient of variation of a distribution is 75% and standard deviation is 24, find its

mean.
2. Attempt any three of the following : 12
3 -1 , 1 2] _
a) If A= B= . Find X'such that 2X + 3A—-4B = 1.

Loa) s o
2

b) Resolve into partial fractions : X+l

x(x* —1)

P.T.O.



22103 [2] LR A

Marks
c) The voltage in an electric circuit are related by following equations :

Vi+V,+V3=9;V;-V,+V,=3,V, +V,-V;=1find V,, V, and V3 by using
Cramer’s rule.

d) Calculate the mean deviation about the mean of the following data :
3,6,5,7,10,12, 15, 18.

3. Attempt any three of the following : 12
a) Without using calculator, find the value of
cos 570°. sin 510° + sin(—330°).cos(—390°).
sin 40 +sin 26

b) Prove that =tan20.
1+ cos26 + cos40
c) Prove that SIN3A-sinA _ tanA.
C0S3A + cosA
-1 1 -1 2 -1
d) Provethat tan™ ~ +tan™ _=cot™ 2.
4 9
4. Attempt any three of the following : 12
a) Findxandyif
[2]
url 2 0] ZH 3 -4ulﬂz[ﬂ
T L 3} ﬂz -3 4.L ]
|-11 ]
2x+1

b) Resolve into partial fractions .
(x—1)- (¢ +1)

c) Prove that cos20°.cos40°.cos60°.cos80° = i
16

d) |ftan—e:2 find the value of 2sin0+3cos0 .
2 3

e) IfAand B are obtuse angles and sin A = 2 and cosB = =4 , then find sin(A + B).
13 5
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Marks
5. Attempt any two of the following : 12

a) Attempt the following :
i) Find the length of the perpendicular from the point (5, 4) on the straight line 2x + y = 34.

3
i) Find the equation of the line passing through (3, —4) and having slope 5
b) Attempt the following :

1) Find the equation of line passing through the point (3, 4) and perpendicular to the line
2x -4y +5=0.

i) Find the acute angle between the lines 3x —y =4, and 2x +y = 3.
c) Attempt the following :
1) Find the capacity of a cylindrical water tank whose radius is 2.1 m and length is 5 m.
i) External dimensions of a wooden cuboid are 30 cm x 25 cm x 20 cm. If the thickness of
wood is 2 cm all round. Find the volume of the wood contained in the cuboid formed.
6. Attempt any twoof the following : 12
a) Calculate the mean, standard deviation and coefficient of variance of the following data :

Class interval | 0—-10 | 10-20| 20 -30| 30 — 40 | 40 — 50
Frequency 03 05 08 03 01

b) Attempt the following :
1) Calculate the range and coefficient of range from the following data :

Marks 10-19]120-29|30—-39]|40—-49| 50-59| 60 — 69
No. of students 6 10 16 14 8 4

i) The data of run scored by two batsmen Aand B in five one day matches is given below :

Batsman | Average run scored S.D.
A 44 5.1
B 54 6.31

State which batsman is more consistent ?

c) Solve the following equations by matrix inversion method :
X+3y+32=12;x+4y+4z=15;x+ 3y +4z=13.
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Subject Name: Basic Mathematics Model Answer Subject Code:

SUMMER- 18 EXAMINATION

Important Instructions to examiners:

22103

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 candidate and model answer may vary. The examiner may give credit for any equivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values
may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent
concept.

Q. Sub Marking
No. | Q.N. Answers Scheme
1. Attempt any five of the fo\lowm ( 10
a) Find the value of Iog Iog »—Io ( 02
8
Ans Iog( ) Iog( ) Iog =log 4) Iog( ) 1
3 IS L J L; 5] lis)
") s
2]
-0 OR =log & =log(1)=0
8 J 1
15
b) | Find the area of the triangle whose vertices are (3,1),(-1,3) and (-3,-2). 02
Ans | Let(x,¥1)=(31).(%,¥2)=(-1.3) and (xs,y3)=(-3,-2)
1 Xl yl
A= > X Y,
XS y3
1 3 1 1 1
=_|-1 3 1
2
-3 -2 1
L M3(312)-1(-143) +1(2+9) %
—[3(3+2)-(-1+3) +1(2+9) |
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Q. | Sub Marking
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1. b) | A=12 Y
S N 02
c¢) | Without using calculator,find the value of sec(3660 )
Ans | 5ec(3660° ) = sec(40x90° +60° ) or sec| 40x % 4607 1
L 2 J %
=sec60’
_ Iz
d) | The length of one side of the rectangle is twice the length of its adjacent side. If the 02
perimeter of rectangle is 60 cms, find the area of the rectangle.
Ans | Let adjacent side = x
.. other side = 2x ;
)
perimeter = 2(x+2x) =60
1
. x=10 %
~.I=length = 2x=20
~.b=Dbreadth = x=10
Area = | xb
= 20x10 =200 1
€) | Find the surface area of a cuboid of dimensions 26 cms ; 20 cms ans 12 cms. 02
Ans | Letl=26,b=20,h=12
Surface Area =2[lb+bh+hl]
— 2[26%20+20x12+12x 26] !
=2144 1
e T 02
f) Find range and coefficient of range for the data:
120, 50, 90, 100, 180, 200, 150, 40, 80
ANs | Range=L-S§
= 200-40
=160 1
coefficient of range = _
L+S
_200-40 %
200+ 40
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1. f) | coefficient of range = 0.667 %

0) | If coefficient of variation of a distribution is 75% and standard deviation is 24, find its mean. 02
Ans | cogfficient of variation = 2 x100
X
5= ﬁxlOO %
X
3 24x100 v
75
X =32 1
2. Attempt any three of the following : 12
3 -1 1 2
a) IfA_1_ —||,B:|— 1| Find X such that 2X +3A—-4B = 1. 04
4 -3 0
R ]
Ans | 2X +3A-4B =1
3 -1 1 2 1 0
= 1L i .
9 -3 4 8 10
L I B I A
-11 0
L J L |
10 5 -11
L 1L |
-4 11
2X =[ ]
-18 -11
L |
11
-4 11 —2
.-.X=1|r 1| OR X=| ° 2|
Z2'-18 -11 -11 1
|9 ||
2
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Q. Sub AnSwers Marking
No. | Q. N. Scheme
2
2. b) Resolve into partial fractions X'+l 04
x(x2 —1)
Ans x* +1 _A B C y
x(x+1)(x-1) x x+1 x-1 :
2 xXe+l= A(x-1)(x+1) + B(x)(x=1) + C (x)(x +1)
Putx=0
~.0+1=A(0-1)(0+1) 1
Putx=-1
~(-1)" +1=B(-1)(-1-1) .
B=1
Putx=1
~12+1=C(1)(1+1) 1
c=1
X, +1 _ —1+ 1 N 1
— — — %
x(x+1)(x-1)  x x+1 x-1
¢) | Thevoltage inan electric circuit are related by following equations: 04
V,+V,+V,=9; V,-V,+V,=3; V,+V, -V, =1find V,, V, and V, by using Cramer's rule.
1 1 1
Ans | D=l -1 1|=1(1-1)-1(-1-1)+1(1+1)=4 1
1 1 -
9 1 1
Dy =[3 -1 1|=9(1-1)-1(-3-1)+1(3+1)=8
lD 1 -1
V== .2 1
' D 4
1 9 1
Dy =1 3 1|=1(-3-1)-9(-1-1)+1(1-3)=12
1 1 -1
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Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
D
2. C) RV’ :12:3 1
2 D 4
11 9
Dy =1 -1 3=1(-1-3)-1(1-3)+9(1+1)=16
1 1 1
V = D,, _16_ 4 1
' D 4
d) | Calculate the mean deviation about the mean of the following data: 04
3,6,5,7,10,12, 15, 18.
Ans X d=x,—x| |d
3 -6.5 6.5
5 -4.5 45
6 -35 35
7 -2.5 25
10 05 05 2
12 25 25
15 55 55
18 8.5 8.5
D% =76 z\d,_\ =34
where Mean x = 2% _T16
N 8 1
x=95
. 2.
.. Mean deviation about mean =
N
_3 45 1
8
. 12
3. Attempt any three of the following :
04
a) | Without using calculator find the value of
c0s570° sin510° +sin (330" )cos(-390°)
Ans
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Q. | Sub Marking
No. | Q. N. Answers Scheme
3. 9) c0s570° = —c0s30° = — £ &
2
sin510° =sin (6x90° ~30°)
Y%
=sin30° = 1 :
2 YA
sin (~330° ) = —sin (330°)
:—sin(4x90°—30°)=—(—sin30°)=1E %
cos(—3900) = ¢os 390° &
=cos(4x90°+30° ) = cos30° = ? %
. c0s570°sin510° +sin (~330° ) cos(-390°)
R FANENE
2 N2 2] 2
-0 1
b) | Prove that —2 40 +sin20  _ tan 20 04
1+ cos 20 + cos 40
Ans | LHS = sin 40 +sin 20
1+c0s40 + cos 20 2
_ 2.5in 20.c0s 20 +sin 20
2cos? 20 + cos 20
_ §in20 (2c0s26 +1) 1
© €0520 (20520 +1)
=tan 20 1
¢) | Prove that M 3A-sinA _ tan A 04
cos3A+cos A
sin3A—sin A
LHs= >Non=s A
Ans cos3A+cos A

Page 6 of 19




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

(ISO/IEC - 27001 - 2013 Certified)

SUMMER - 18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
. i — 2
3 c) 2.005( 3A+ A\_Sm(3A A\
e P
2.cos( 3A+ A cos( 3A—A)
L2 J0 2 )
1
_ 2cos2A.sin A
2c0s2A.cosA 1
=tan A
=RHS
d) | Provethat tan™ Z+tan™ Z=cot™2 04
4 9
41 1
tan" _+tan _
ANs 4 9
[ E+E 1| 2
— tan—l 4 9 ‘
1- lxg
L 4 9]
:tan’l(l\ 1
2)
=cot ™2 !
tan '~ +tant Z=cot2
4 9
4. Attempt any three of the following : 12
3) Findxandy if 04
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No. | oN Ansuers Scheme
4 | a) J4_1 2 01|_2'1 3 ﬂU; _rx1|
(12 13 |2 -3 4JJ|L_1_' Ly
A J41 2 01|_21 3 —ﬂ|l|0 :|_x_||
(12 13 |2 -3 4JJ|| J|LyJ
J|r4 8 01 rz 6 —21L| |: 1
18 -4 12J L4 6 8J J |_yj
|r2 2 2"||| :|Fx—|| 1
142 4l Ly
i 1
(4+0—2 :[x]
L8+O_2_J %yj
_x 1
Lf y]
Xx=2,y=4
____________________ 2 "
b) Resolve into partial fractions
(x—l)(x2 +1)
2x +1 _ A +Bx+C
Ans (x—l)(x2 +1) x-1 x*+1 y
s 2x+1=(x*+1) A+ (x-1)(Bx+C)
Putx=1
n2(1)+1=(1 +1) A
n3=2A
a=3 !
2
Put x =0,
+ 2(0)+1=(0+1) A+(0-1)(B(0)+C)
~1=A-C
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Q. | Sub Marking
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4, 4.3
b) 1="-C

2
1
.c=1
2
Putx=-1,
~ 2(-1)+1= (1) +1) A+ (-1-1)(B(-1)+C)
©—1=2A+2B-2C
(3\ ol 1)
2l 2
f1=342B-1 1
oBo-3
2
3 3 1
P S S OR ”
(x—l)(x2 +1) x-1 x*+1
2x+1 1] 3 +—3x+1-|

(x—l)(x2 +1) _EUE X2 +1 |J

c) | Provethat cos20°.cos40°.cos60°.cos80° = 1 04
16
0 0 0 o 1 o NG o
Ans | €0s20°.c0s40".c0s60°.cos80" = ~ (2c0s20°c0s40°). = c0s80 1
2 2
= i |_rcos (20°+40°) +cos(20° - 40°)—|J c0s80° A
1
=" |_|_cos (60°)+ cos(—20°)—|J c0s80° 1,
= Lr_ c0s80° + cos 20°cos80° |]
= E'Lr_l c0s80° + ; (2c0s20°c0s80°) |] Yo

- y_fcos 80°+c0s(20°+80°) +cos(20°—80°) || "

= %3 | [ cos80° +¢0s(100°) +cos(—60°) |
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Q. | Sub Marking
No. | Q.N. Answers Scheme
4. ©) | cos20°.cos40°.cos60°.cos80° = cos80°+ cos(180-80°) + L Vo
8l| 2]
1] 1]
=—| c0s80°—cos(80°)+ %
ol )+ 2
16 2

d)
ANs

Ans

If tanQ :E find the value of 2sin0 + 3cos0.

2 3
2sin0O + 3cos0
(2tan— ) (1—tan2Q\
:2| 5 |+3| 5 |
’K(H tan %\ J ( ’\H tanj\% J
22 | (3]
o ]
|

If A and B are obtuse angles and sin A= iand cosB=— i then find sin (A+B).
13 5}

cos? A=1-sin’ A

(5Y
=1-| —
()
20 144
169 169
COsA= J_rE
13
12 :
~.c0sA=-_" (.. Alisobtuse angle)
13
sin’ B =1-cos’ B
(4Y

75

04

04
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No. | Q.N. Answers Scheme
41 & |grg=1-0_9
25 25
3
sinB =+
5
3 1
sinB = g (.~ Alisobtuse angle)
~.sin(A+B)=sinA.cosB+cosAsinB
(5 _4).(22),(2 1
13 L 5 13 k5
__% 1
65
5, Attempt any two of the following : 12
a) | Attempt the following : 06
[) | Find the length of the perpendicular from the point (5,4) on the straigth line 2x+y = 34. 03
Ans ax,+by, +c
p - 2 2
Jal+b
_|2(5)+1(4)-34 5
@+ @)
_ |10+ 4—34‘
J5
-2 or g4 1
J5
i) Find the equation of the line passing through (3,—4) and having slope 3_ 03
2
. B _ 3
Ans Pomt—(xl, yl) =(34) & slope= "
.equation of line is,
y—yi=m(X—Xr)
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Q. | Sub Marking
No. | Q.N. Answers Scheme
5. a)ii) ...y_(_4):i(x_3) 1
2 1
~2(y+4)=3(x-3)
~3x=2y-17=0 1
. 06
b) | Attempt the following:
i) Find the equation of line passing through (3,4) and perpendicular to the line 03
2x-4y+5=0.
Ans | Point =(xy,y1)=(3,4)
Slope of the line 2x—4y+5=0s,
a 2 1 1
m= - =—_ =_
b -4 2
..Slope of the required line is,
m' = —i = —2 1
m
.equation is,
y—y =m (x—xl)
S y—4=-2(x-3)
S2X+y-10=0 !
i) | Find the acute angle between the lines 3x—y =4 and 2x+y =3. 03
ANS | For3x—y=4,
slope m :—E:-izg Y
R R |
For 2x+y=3,
slope m =—i=—3=—2 %
b 1
~tang = | M~
1+ mm,
_13-(=2) 1
1+ 3%(-2)
=1 Iz
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Q. | Sub Marking
No. | Q.N. Answers Scheme
5 | D) | . 0 =tan"(1)
T
w0 =" or45
4 %
) | Attempt the following: 06
i) Find the capacity of a cylindrical water tank whose radius is 2.1m and length is 5m. 03
capacity of a cylindrical water tank = volume of cylinder
-V =nr’h
2
:2—72 x(2.1)°x5
=69.3 1
i) External dimensions of a wooden cuboid are 30 cmx 25 cmx 20 cm. If the thickness of wood 03
Ans is 2 cm all round. Find the volume of the wood contained in the cuboid formed.
External length of the cuboid = 30 cm
External breadth of the cuboid =25 cm
External height of the cuboid =20 cm
External volume of the cuboid = (30 x 25 x 20) cm? .
=15000 cm?3
Internal volume of the cuboid = (26 x 21 x16) cm3
=8736 cm? 1
Volume of wood = External Volume — Internal VVolume
=15000 cm® — 8736 cm?
= 6264 cm?3 1
6. Attempt any two of the following : 12
a) | Calculate the mean, standard deviation and co-efficient of variance of the following data: 06
€lassnterval—0-16—16-26—206-360-736-40406-50
Eroanenew N2 nc na N2 N1
1T C\.luclll._y JJ JJ \vjo} UJ UL
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6. a)
Class Interval | X; f, fixi | =" fid; di2 fidiz
0-10 5 3 15 -2 -6 4 12
10-20 15 5 75 -1 -5 1 5
20-30 25 8 200 0 0 0 0 3
30-40 35 3 105 1 3 1 3
40-50 45 1 45 2 2 4 4
20 440 -6 24
f.x
Meanx:L:mzzz 1
N 20
Sfd? (> fd )
SD.=c = o — 1 xh
NN
24 (-6
_ __L_ J x10
20 \ 20
1
=10.54
Coefficient of variance :Q_ x100
X
=10.54 <100
22
1
=47.91
OR
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Q. | Sub Marking
No. | Q.N. Answers Scheme
6. a 06
Y > X fi fix; X ’ fi X|2
Interval
0-10 5 3 15 25 75
10-20 15 5 75 225 1125
20-30 25 8 200 625 5000 3
30-40 35 3 105 1225 3675
40-50 45 1 45 2025 2025
20 440 11900
fx
Mean7<:Z T _440 o, 1
N 20
fx? -
SD.o = |2 ~(x)
N
11900 (22)2
20 1
o =10.54
. . . o)
Coefficient of variance = - x100
X
= mﬂxloo
22
=4791 !
b) | Attempt the following: 06
i) | Calculate the range and coefficient of range from the following data: 03
Marks 10-19 20-29 30-39 40-49 | 50-59 60-69
No. of students 6 10 16 14 8 4
Ans
Marks 9.5-19.5 | 19.5-29.5 | 29.5-39.5 39.5-49.5 49.5-59.5 | 59.5-69.5
No. of students 6 10 16 14 8 4 1
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Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q.N. Answers Scherne
6. b) | Range=L-S
=69.5-9.5
1
=60
Coefficient of range = ——
L+S
_69.5-95
69.5+9.5 1
=0.76
i) | The data of run scored by two batsmen A and B in five one day matches is given below : 03
Batsman Average run scored S.D.
A 44 5.1
B 54 6.31
State which batsman is more consistent?
Ans | For Batsman A
cv_2 100
X
= E><100
44
=11.59 1
For Batsman B
cv_2 100
X
_ 6.31 <100
4
=11.69 1
CV of A<CV of B
.. Batsman A is more consistent. 1
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Subject Name: Basic Mathematics Model Answer Subject Code: 22 103

Q. | Sub Marking
No. | Q.N. Answers Scheme

6. c) | Solve the following equations by matrix inversion method : 06
X+3y+3z=12 ,Xx+4y+4z=15,x+3y+4z=13

Ans LetA:H 431 j—’ B:[lé—’ X:[X|

. 1 y
sl ey L
1 3 3
|AI=1 4 4
1 3 4
|A|=1(16-12) —3(4—4) +3(3-4)
|A=4-0-3
S |A=1#£0

|
3]

- At exists

c
|
|
’

Matrix of minors =|

&~ WwWw w whs
> w0 wWw_bp D
O W DD

R~ P~ PP P

=
Iy
L

|!_ 4 0 —1—’
Matrix of cofactors = | -3 1 0 |
o -1 11

OR
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22103

Q.
No.

Sub

Q.
N.

Answers

Marking
Scheme

c)

3
‘:12—12:0,(: :—‘ ‘:—(4—3):—1
1 4

[a 0
Matrix of cofactors ='-3 1 O

| |
o -1 11

4 -3 0
Adj.A= {0 1 1|

-1 0 11
A—lziAdj.A

A

H 0 13 01—\

REEE
X =A"B
L
Izl [I-1 0o 1ljja3l|
[x] [ 48-45+0 ]

|y| =| 0+15-13 ||
|zl 1|-12+0+13]|

x] [3]
y|= 2||
[zl T12l]

o Xx=3,y=2,z=1L

Y

Y
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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.

Page 19 of 19



LU 2 2 1 O 3

11819

3 Hours / 70 Marks Seat No.

Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Hlustrate your answers with neat sketches wherever necessary.

(4) Figures to the right indicate full marks.

(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(6) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

Marks

1. Attempt any five of the following : 10

a)
b)

c)
d)

e)

f)

9)

8
Evaluate |0931.
Find the area of the triangle whose vertices are (4, 3) (1, 4) and (2, 3).
Find the value of sin (15°) using compound angles.
Find the area of rhombus whose diagonals are 6 cm and 9 cm.

The length, breadth and height of a cuboid are 8 cm, 11 cm and 15 cm respectively. Find
the total surface area.

Find the range of the data :
14,18, 22, 35,42, 44,8, 7,5 and 2.

If mean is 34.5 and standard deviation is 5 find the coefficient of variance.

P.T.O.



22103 [2]

3.

Marks
2. Attempt any three of the following : 12
[0 1 -1]
a) If A= \ 4 -3 4 ‘ prove that A% = I.
13 3 4]
2
b) Resolve into partial fractions : X"+ 23 .
(X +3) (X% +1)
c) Solve the following equations by Cramer’s rule :
X+y+z=2
y+z=1
X+z=3
d) Find mean of the following data :
Class-Interval 0-10 10-20 20-30 30-40 40 - 50
Frequency 3 5 8 3 1
Attempt any three of the following : 12
a) If tanA= 1 tanB= L , find the value of tan (A + B).
2, 3
b) Prove : tan (7 +A\ = COSA+sinA .
LZ J CosA-sin A
¢) Prove: sin4A +sin5A +sin6A _ tanGA .
coS4A + cos5A + CcoS6A
d) Prove: cos™ (4\|+ cos™ {g] =cos ! (g\r
5 13 65
\7) ") ")
Attempt any three of the following : 12

4.

2 4 4

a) If A= (4 2 4—' show that A? — 8A is a scalar matrix.

14 4 2]]



TR RN [3] 22103

Marks
3x-1
b) Resolve into partial fraction : X :
(x—4) (x+1)(x-1)
c) Prove that cos 20° cos 40° cos 60° cos 80° = l.
16
d) Prove : sin A-sin(60—A)-sin(60+ A) = L sin3A.
4
e) Prove: tan‘l(l\lﬂan‘l'(—l \|: cos‘l{g\r
7 13 2
\") \"") \")
. Attempt any two of the following : 12

a) Attempt the following :
1) Find the equation of straight line passes through the points (- 4, 6) and (8, — 3).

i) Find the equation of line passing through the point (2, 5) and through the
intersection of the lines x + y=0and 2x —y = 09.

b) Attempt the following :
i) Find the acute angle between the lines 3x + 2y + 4=0and 2x — 3y -7 = 0.
il) Find the distance between the lines 3x + 2y =5 and 6x + 4y = 6.

c) Attempt the following :

i) A square grassy plot is of side 100 metre. It has a gravel path 10 metres wide all
round it on the inside. Find the area of path.

ii) The volume of cube is 1000 cm?®. Find its total surface area.

. Attempt any two of the following : 12
a) Find mean, standard deviation and coefficient of variance of the following data :
Class-Interval 0-10| 10-20| 20-30 30-40 40 - 50
Frequency 3 5 8 3 1

b) Attempt the following :
i) Find mean for the following data :

Class-Interval 10-20 20-30 30-40 40 - 50 50 — 60 6070
Frequency 4 6 10 18 9 3




22103 4] 000 0 R0
Marks

i) The two sets of observation are given below :

Set—1 Set-1I
X =825 | X=48.75
c=73 | =835

Which of the two sets is more consistent ?
c) Solve the following equations by matrix inversion method :
X+3y+2z=6
3X—-2y+52=5
2X—-3y+6z=1.




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2013 Certified)

WINTER-18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103

Important Instructions to 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 candidate and model answer may vary. The examiner may give credit for any equivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values
may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent

concept.
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. Attempt any five of the following : 10
a) Evaluate logs81 02
Ans | 10981 )
= Iog3 (3) Y,
= 4I0933 Ya
=4(1) v,
=4 Y
OR
logs81 OR
= log81 Let log 81=x A
log3 3
log(3)’
log3
_4 log3 3 _ g "
log3
b) | Find the area of the triangle whose vertices are (4,3)(1,4) and (2,3). 02
Ans | Let(x1,y1)=(43),(%2Y2)=(1,4)and (x3,y3)=(2,3)
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Subject Name: Basic Mathematics

WINTER-18 EXAMINATION
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22103

Q.

No.

Sub
Q.N.

Answers

Marking
Scheme

1.

b)

ANs

d)

Ans

X1 Y

X3 Y3

43
=71 4
2

2 3

=12 1[4(4-3)-3(1-2) +1(3-8) 1|

Find the value of sin (150) using compound angles

sin (15”)

=sin(45°-30")

=sin45° cos30° — cos 45° sin 30°

[l L)
= f_; or 0.2588

OR
sin(lSO)

=sin(60°-45°)

=sin60° cos45° —cos60° sin 45°

(2K
_ P or 02588

B

02

Yo
Yo
Yo

Yo

Yo
Yo
Yo

Yo

Find the area of rhombus whose diagonals are 6 cm and 9 cm.

Area of rhombus = 1 (d xd )
-2 1 2

Z;(GXQ)

02
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WINTER - 18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. d) | Areaof rhombus=27 1

e) | Thelength, breadth and height of a cuboid are 8 cm,11 cm and 15 cm respectively.Find the 02
Ans total surface area.
Letl=8, b=11, h=15
Total surface Area of a cuboid = 2[ Ib +bh + hl]
= 2[8x11+11x15 +15x8] 1
=746 1
f) | Find the range of the data: 02
14,18,22,35,42,44,8,7,5 and 2
Ans | Range=L-S
=44-2 1
=42 1
9) | If mean is 34.5 and standard deviation is 5 find the coefficient of variance. 02
ANs | Coefficient of variance = = x100
X
~ 100 1
345
=14.493 1
2. Attempt any three of the following: 12
H T o
3) IfA= |4 -3 4 |provethatA =1
13 3 4]
{O 1 —1]
Ans A=| 4 -3 4 |
13 -3 41
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WINTER - 18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. Sub Answers Marking
No. | Q. N. i
0 1 -1j[o 1 1
13 -3 4|3 3 4l
- 0+4-3 0-3+3 0+4-4 ﬂ
= 0-12+12 4+9-12 —4—12+16| 2
[0-12+12 3+9-12 -3-12+16]]
[1 0 0}
=0 1 0| 2
00 1]
=1
A2:|
Resolve into partial fractions: ﬂ
X% + 23x _ A +BX+C
Ans (x+3)(x2 _|_1) “+3 24l )
x2+23x=(x2+1)A+(x+3)(Bx+C)
Put x =-3
+(-3) +23(-3) = ((-3)" 1) A
~.—60 =10A |
. A=-6
Putx=0
» 0=(1)A+(3)(0+C)
-.0=-6+3C |
C=2
Putx=1
~.24=2(-6)+4B+4(2) |
B=7
2
Lo X423 6 7X+2 )
(X+3)(X2 ‘|‘1) X+3 X +1
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Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
2. c) | Solve the following equations by Cramer's rule: 04
X+y+2=2
y+z=1
X+2=3
11
Ans | p=|o 1
10
=1(1-0)-1(0-1) +1(0-1) =1 1
2 1
D,=[1 1
30
=2(1-0)-1(1-3) +1(0-3) =1
D, 1
X= _X =_= 1 1
D 1
1 2
D,=[0 1
1 3
=1(1-3)-2(0-1)+1(0-1)=-1
D _
y=_"= _1 =-1 1
D 1
11 2
D,=0 1 1
1 0 3
=1(3-0)-1(0-1)+2(0-1) =2
D2, 1
1
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Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q. N. Answers Scheme
2. d) | Find mean of the following data: 04
Class - Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 3 5 8 3 1
Ans Class- v f fx
Interval
0-10 5 3 15
10-20 15 5 75 5
20-30 25 8 200
30-40 35 3 105
40-50 45 1 45
20 440
DX
Mean X =
N
L. )_( = ﬂ 1
20
SoX=22 .
3. Attempt any three of the following: 12
a) | IftanA= i,tanB: 1_,find the value of tan( A+B) 04
2 3
tan A+tan B
Ans | tan(A+B)=—"———
( ) 1-tan AtanB
11
— + —
__ 2 3 2
(1L
(2N 3
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Q. | Sub Marking
No. | Q.N. Scheme
3. | b) | prove: tan{| Ty \|= COSATSINA 04
4 COSA—SIMA
(n \K J
A tan, — + A
ns ( 4 J
tan T +tan A
-4 1
1-tan T tan A
4
_1+tan A
1-tan A 1
14 sin A
___ CosA
i 1
1- sin A
cos A
_CosA+sinA
cosSA—sin A 1
OR
cosA+sin A
cosA-sin A
14 sin A
___ CosA 1
1- sin A
cos A
_1+tanA 1
1-tan A
T
tan— +tan A
4
= - 1
1-tan T tan A
4
=tan (1 + A\ 1
s )
Prove: sin4A+sin5A+sin6A — tan5A
c) coS4A + cos5A + cos 6A 04
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22103

Q.
No.

Sub
Q.N.

ANnswers

Marking
Scheme

3.

C)
Ans

d)

Ans

sin4A+sin5A+sin6A
cos4A+Ccos5A+CosS6A

_ (sin4A+sin6A)+sin5A
(cos4A+cos6A)+cos5A

+sin

2sin [4A26Aj (L4A GA\J

( 4A jCOS(L

ZCOSL

2sin5Acos(—A) +sin5A
" 2c0s5A cos(—A)+cos5A

sin5A[| 2cos(—A)+11]
" Cos5A FLZ cos(—A) +1—|J
=tan5A

\J+ COS5A

Yo
Yo

1 33)

&5

Prove : cos +C0S™~ = CO0S

AN
U ¥E)

(4 _

U

*.COS A_
5
~.sin®> A=1-cos® A
16
25

Let cos™

|

o1

S.Ssin A=

_1(12

—
|_\
OJ

'5\___/0” w N

S.cosB=__
13
~.sin? B =1-cos’ B
-sin’B =1- yﬁ
169

04
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Model Answer

Subject Code:

22103

Q.
No.

Sub

Q.N.

Answers

Marking
Scheme

3.

d)

25

-.sin’B =

169

ssinB=_

13

..cos( A+ B)=cos Acos B —sin Asin B

e

65 65
.cos(A+B)= 33
S

&)
-.cos (4 +cos ™ (12}
33

5

.. A+B=cos

4(33)

&5

= CO0S

OR

Let cos*! = A

(4)
5
.COSA= 5 13 5

Stan A=

4>I wml I

3) 4
y

el (3

_l(ng )
&)

..CosB = 1_2

13

StanB = E
12

A=tan™?

/—\

Y2

Y2
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22103

Q.

No.

Sub

Q.N.

Answers

Marking
Scheme

3.

d)

ANs

B=tant °

(R

..COS =tan

22 /(3)
3

a5

)

+tan

1 5)
k?
B Z)J

_1( 6)
|33
4(56)_

=) "
~tanC = %6 56

33 65

L.H.S.=tan™"

=tan™!
=tan

Let tan

..cosC =

65 C

(%)
\&5 )
(4 (12)

*.COS™ +COS =cost (33)

5 =) le)

-~.C=cos

Attempt any three of the following:

(2 4 4]
IfA='4 2 4'showthat A2 —8A is scalar matrix.

| |
14 4 2]]

—8A
=AA-8A

Y2

Yo

12

04
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Q. | Sub Marking
No. | Q.N. Answers Scheme

AR R
14 4 2l|114 4 2] I144 2]

mromeg .

1
132 32 36| 1132 32 16]]
[20 0 OW
=10 20 0 .
|0 0 20l
. A —8A is scalar matrix

3x-1 04
(x=4)(x+1)(x-1)
3x-1 _ A N B N C
(x-4)(x+1)(x-1)  x-4 x+1 x-1 Y

b) | Resolve into partial fraction:

Ans

2 3x 1= A(x+1)(x-1)+B(x-4)(x-1)+C(x—-4)(x+1)
Putx=4
3(4) -1= A(4 +1)(4 —1)
S.11=15A
! L
Putx=-1
3(—1) -1=B (—1— 4)(—1—1)
~—4=B(-5)(-2)

)

~.B= 1

5
Putx =1

3(1)-1=C (1-4)(1+1)

~2-C(-3)(2)
S.C= L 1

3
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(Autonomous)

(ISO/IEC - 27001 - 2013 Certified)

WINTER - 18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
4 D) i 2 1
3x-1 _15 ., 5 . 3 "
(x=4)(x+1)(x-1) x-4 x+1 x-1
0 0 0 0 1 04
c) Prove that cos20°.cos40".cos60".cos80" = —_
1 16 (1)
cos 20° cos 40° cos 60° cos80° = ~ (2cos 20°c0s40°). ~ 'cos80°
Ans — — Y
2 2
= i |[cos(20°+ 40°) + cos(20° — 40°) | |cos 80° ¥
= i |['cos (60°) +cos(-20°) | |cos80° Y
= £|r£cos 80°+cos 20°cos 80"1|
412 ]
= £|r 1—cos 80°+ 1—(2 c0s 20°cos 800)—|| 1
42 2 1
= %3|_|_cos 80°+cos(20°+80°) +cos(20°—80°) | s
= i |_|_cos 80°+cos(100°) + cos(—60°)—|J
1] 1]
=_| €0s80°+c0s(180—-80°)+— %
1] 1]
=~| €0s80°—cos(80°)+~
8||_ (80°)+ 2J Y
_1
16 %
0 Prove: sin A.sin (60— A).sin (60+ A) = Esin 3A. 04
4
Ans | L.H.S.=sin Asin(60—A).sin(60+ A)
=sin A(sin 60cos A—cos60sin A)(sin 60cos A+ cos60sin A) "
. ) 1 ., ) i
=sin 4 [? cosA —Esmﬁl ] [—zcosﬁl + 3 sind] 1
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Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q.N. Answers Scheme
. 2 : %
4 9 LHS. = sind]| (— casﬂ) — G simﬂl) ] 2
= sind E cos’d — % sin® A ]
1. 2 .2
=351n}1[3ms A — sin® A] 1,
= isinﬂ [3 (1— sin?A) — sin®4]
= %sinﬂ [3 — 3s5inA — sin® A] Y5
= 2 [3sinA— 3sin® A —sin® A]
= 2 [3sinA— 4sin® A] 2
== sin3A=RHS. Y
e) | Prove: tan” (_\+tan‘1( 1 cos‘l(g_\ 04
1 Bl )
_ -1
Ans L.H.S.=tan L J+tan L J
-
+
—tant| 7 13 | 2
[ (1Y 1) |
)]
M
R.H.S.=cot L )
cot™* (_\ #COS~ 9 y
z) (2 2
S LH.S. #R.H.S.
Note: “If Students attempted to solve the question Give appropriate marks.”
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Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. Attempt any two of the following: 12
a) | Attempt the following: 06
() | Find the equation of straight line passes through the points (4,6)and (8,-3). 03
AnNs Let (Xl, y1) = (—4, 6) and (Xz, y2) = (8, —3)
Equation of line is,
Y=Y _ X=X
yl - y2 Xl - X2
. y-6_ x+4 5
" 6+3 —4-8
y-6_x+4
9 -12
5=12y +72 =9x+ 36
S 9x+12y-36=0 1
or
3Xx+4y-12=0
(ii) | Find the equation of line passing through the point (2,5)and through the intersection of the 03
linesx+y=0and 2x—-y=9.
Ans Let (X]_, y]_) = (2,5)
X+y=0
2x—y =9
3x=9
X=3
Sy=-3
(1) =(39) :
Equation of line is,
YY1 - X=X
yl - y2 Xl - X2
.Y-5_x-2 1
5+3 2-3
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WINTER - 18 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q.N. Answers Scheme
5 Ja)i)| . y-5_x-2
8 -1
S —y+5=8x-16
S8X+y-21=0 1
b) | Attempt the following: 06
() | Find the acute angle between the lines 3x+2y+4 =0 and 2x—3y —7 =0. 03
Ans | For 3x+2y+4=0,
, _-a_ -3
slope ml— ] = , Y2
For 2x-3y—-7=0,
-a -2 2
slopem =_"=_"=_ 1y
> b -3 3
~tang = | MM
1+ mm,
3 2
_ 2 3
= 1
1+(_—3 E
L2 )3
~.tanf = «© Yo
-0 =tan"* (0)
~0=90" or I .
2 Z
OR
Consider mm = (__3\(3\
2 |73 :
mm,=-1
.. Lines are perpendicular
~0=90" or
2 1
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WINTER - 18 EXAMINATION

Model Answer

Subject Code: | 22103

Q. | Sub Marking
No. | Q.N. Answers Scheme
5. | b)(ii) | Find the distance between lines 3x+2y =5 and 6x+4y =6 03
Ans L,:3x+2y-5=0 and L,:6x+4y-6=0
L :6x+4y-10=0 and L,:6x+4y-6=0
~ a=6, b=4 , ¢,=-10 and c,=-6
d= C,—C
Ja?+b?
_| -6+10
RN 2
6% +4
_| 4
2 1
=0.555 or i
Ji3
_______________ o 06
c) | Attempt the following:
(i) | Asquare grassy plot is of side 100 metre.It has a gravel path 10 metres wide all round it on the 03
inside. Find the area of path.
Ans | Area of path = Area of grassy plot — Area of inner square of grassy plot
=(100)° - (80)’ )
=3600
1
c)(ii) | The volume of cube is 1000 cm®.Find its total surface area. 03
A Let side of cube =1
ns
~.volume of cube = I* =1000
~1=10 1
Total surface area of cube = 612
2
—6(10) .
=600
1
Attempt any two of the following: 1
a)

Find mean, standard deviation and coefficient of variance of the following data:
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
6. a) Class-Interval 0-10 | 10-20 | 20-30 | 30-40 | 40-50 06
Frequency 3 5 8 3 1
Ans Class Interval | X, f. fix | @ =>—<| fd | d? fidiZ
0-10 5 3 15 -2 -6 4 12
10-20 15 5 75 -1 -5 1 5
20-30 25 8 200 0 0 0 0 3
30-40 35 3 105 1 3 1 3
40-50 45 1 45 2 2 4 4
20 440 -6 24
Mean X = 2. %
N
— 440
X=——
20
X=22 1
Std2 (Y fd ¥
S D =0 = [ 11 % h
NN
24 (-6
- __L_ J x10
20 \ 2
=10.54 1
Coefficient of variance —Q_ x100
X
~1054 100
22
=4791 1
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. Sub Answers Marking
No. | Q. N. Scheme
6. a |OR
Class X f, fix; X|2 fi X|2
Interval
0-10 5 3 15 25 75
10-20 15 5 75 225 1125 3
20-30 25 8 200 625 5000
30-40 35 3 105 1225 3675
40-50 45 1 45 2025 2025
20 440 11900
Mean X = Z s
N
<= 340 1
20
x=22
Z f.x —\2
S.D.c = N —(x)
_ 1900 oy
20 1
o =10.54
.. . [0}
Coefficient of variance =— x100
X
= ]-()Z%Xloo
1
=4791
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. Sub Answers Marking
No. | Q. N. Scheme
6. b) Attempt the following: 06
0] Find mean for the following data:
Class-Interval | 10-20 20-30 30-40 40-50 50-60 60-70 03
Frequency 4 6 10 18 9 3
Ans
Class X, f; fix;
10-20 15 4 60
20-30 25 6 150
30-40 35 10 350 2
40-50 45 18 810
50-60 55 9 495
60-70 65 3 195
50 2060
fx
Mean X = z v
N
CXe 2060 1
7 B0 ’
oXx=412 1
b)(ii) | The two sets of observation are given below: 03
Set-l Set-ll
Xx=825 Xx=48.75
c=7.3 o =8.35
Which of the two sets is more consistent?
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. Sub Marking
No. | Q.N. Answers Scheme
6. b)(ii)
- . (o}
Ans Coefficient of variance V = - x100
For set-I
V = 7_'3><100
1825
.V =8.848 1
For set-11
V =ﬁx100
2 48.75
-V, =17.128 1
~Vi <V,
.. Set-1 is more consistent. 1

C) Solve the following equations by matrix inversion method :

06
X+3y+22=6,3x—2y+52=5,2x-3y +62=7.
1 3 2 6 X
Ans LetA:[3 -2 S—i| : Bz[s—’| ,X:{y—i
‘LZ -3 6l ‘UU ‘Lzh
1 3 2
|A=|3 -2 5
2 -3 6
|A|=1(-12+15)-3(18-10) +2(-9+4)
|Al=-31 )
~|A=0
. A exists
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. Sub Marking
No. | Q. N. Answers Scheme
6. c) [—2 5 13 5 |3 —21|
\‘3 o 12 ¢ |2 3
Matrix of mi | AR s ’
atrix of minors =
.—3 6| 12 6 |2 -3
|3 2 11 2 1 3 ||
2 5 1B 5 [3 -2 ]
[3 8 —5—\
=24 2 9
| | 1
119 -1 -11]
|F 3 -8 —5]
Matrix of cofactors='-24 2 9 1
\L19 1 -11 }J
OR
25 c - PYs ¢ 2.
C11=+_3 6:3 ) 12 2 6__ ’ 13 _3‘__
3 2 1
C =- =-24 C =+ 2:2 C 1 3=
21 _3 6 22 2 6 ] 23 _3
3 2 1
C =+ =19 : C =- 2:1 C ! 3:—11
31 _2 5 32 3 5 y 33 _2
||' 3 -8 —5—\
Matrix ofcofactors:| 24 2 9 | )
|19 1 -11]]
[3 24 19}
AdJ.A:|—8 2 1| ”
-5 9 -11l]
A—1=iAdj.A
A
3 24 19]
-1 [|—8 2 1 ||
=31 5 9 _ A
[ 1
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. Sub Marking
No. | Q. N. Answers Scheme

6. c) X =A"'B

SR

Lzh _31\ 5 9 -mll7]

x| [18-120+133] 1
y :i —-48+10+7 ||

2] St | -30+45-77 ||

AR

2 el

x| []

y=| 1

Lzl I 2]] 1

wox=-1,y=1,2=2

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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22103

21819
3 Hours / 70 Marks Seat No.

Instructions : (1)  All Questions are compulsory.
(2) Nlustrate your answers with neat sketches wherever necessary.
(3) Figures to the right indicate full marks.
(4) Mobile Phone, Pager and any other Electronic Communication

devices are not permissible in Examination Hall.

Marks
1.  Attempt any FIVE of the following : 10
(@) Prove that ! .1 L 3.
log36 logg6 logg 6
4 3 9
(b) Findx, if {3 -2 7|=0.
11 4 x

(c) Without using calculator, find the value of cos(105° ).
(d) The area of a rectangular garden is 3000 m2. Its sides are in the ratio 6 : 5.
Find the perimeter of the garden.

(e) Find the area of ring between two concentric circles whose circumferences are
75 cm and 55 cm.

()  Find the range and coefficient of range 40, 52, 47, 28, 45, 36, 47, 50.
(g) The two sets of observations are given below :

Set | Set 11
X =825 X =48.75
0 =73 0 =835

Which of two sets is more consistent ?

[1 of 4] P.T.O.



22103 [2 of 4]

2.

Attempt any THREE of the following : 12
(@) Solve the equations by Cramer’s rule :

X+y+z=3,x-y+z=1,x+y-2z=0

L 24 4
(b) IfA= 4 2 4  findA2-8A
144 2.

(c) Resolve into partial fractions

3x+2
(x +1)(x2 - 1)

(d) A metal strip having sides 17 x 7x 5 cm is melted down and minted into coins
each of diameter 1.4 cm and thickness 0.08 cm. Assuming no wastage, how

many coins can be minted ?

Attempt any THREE of the following : 12

(@) Prove that

tan70° —tan50° —tan20° =tan70° tan50° tan20° .

+sin 0 - 0 0 .
(b)  Prove that Lrsin T tan< B
1+sin 6 +cos 6 v 2
(c) Prove that C0S2A+ 2c0s4A +COSBA _ cos A—sin Atan 3A
cosA +2cos3A +Ccos5A

(d) Prove that

sin20° sin40° sin60° sin80° :3_
16



22103 [3 of 4]
4.  Attempt any THREE of the following : 12

(@) Find the adjoint of matrix

.25 3
A= 3 1 2
112 1,

(b) Resolve into partial fractions

w4
x3 +1

(c) Prove that tan1(1) + tan"1(2) + tan 1(3) = = .

(d) Prove that ] ]
sin103" _gin108 1 g1

3. . 3

(84

(e) Without using calculator, prove that

sin 420° cos 390° + cos (-300° ) sin (-330° ) =1

5.  Attempt any TWO of the following : 12
(a) Attempt the following :

(1)  Find the acute angle between the linesy=5x+ 6 and y = x.

(i) Find the equation of the line passing through the point (4,5) and
perpendicular to the line 7x — 5y = 420.

(b)  Attempt the following :

(i) Find the length of perpendicular from the point (2,3) on the line
4x — 6y —3=0.

(i)  Find the equation of the line passing through (1,7) and having slope 2
units.

P.T.O.



22103
(c) Attempt the following :

[4 of 4]

(i)  Asquare grassy plot is of side 100 metres. It has a gravel path 10 meters

wide all round it on the inside. Find the area of the path.

.. . 88 . .
(i) The volume of a sphere is — cubic meters. Find its surface area.
21

6. Attempt any TWO of the following :

(@)

()  Find the mean deviation from mean of the following distribution :

C.L

0-10

10-20

20-30

3040

40-50

f.

5

8

15

16

6

(i)  Find range & coefficient of range for the following data :

C.L

10-19

20—-29

30-39

40 — 49

50-59

f

15

25

13

17

10

12

(b) Calculate standard deviation and coefficient of variance of the following table :

Marks below 5110 | 15| 20 | 25

No. of Students 6| 16 | 28 | 38 | 46

(c) Solve the following equations by using matrix inversion method :

X+y+z=6,3x-y+32=10,5x+5y—-4z=3
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SUMMER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code:

Important Instructions to examiners:

22103

1) The answers should be examined by key words and not as word-to-word as given in the model answer

2)
3)

4)

5)
6)

7)

scheme.

The model answer and the answer written by candidate may vary but the examiner may try to assess the

understanding level of the candidate.

The language errors such as grammatical, spelling errors should not be given more Importance (Not

applicable for subject English and Communication Skills.

While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for any equivalent

figure drawn.

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 model answer.

In case of some questions credit may be given by judgement on part of examiner of relevant answer

based on candidate’s understanding.

For programming language papers, credit may be given to any other program based on equivalent

concept.

Q.N.

Sub Answers

Marking
Scheme

Attempt any FIVE of the following:

a) Prove that ! + + ! =3

logs6 logs6 logy6
1 1 1

+ +
logs6 logs6 logy 6
_ Iog3+ log8 . 1099

log6 log6 log6
|Og!3><8><g)

log6
=I09216

log6

3
_logé_
- log6
_ 3log6
- log6
=3=R.H.S

b) | Findx, if [3 -2 7|=0
11 4 x

10

02

V2

%

2

Iz

02
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. b) | |4 3 9
Ans 3 -2 7/=0
11 4 X
4(-2x—28)—3(3x—77)+9(12+22) =0 %
S —8x—-112-9x+ 231+ 306 =0 %
S=17x+425=0
©) | Without using calculator,find the value of cos( 105" ) 02
Ans | cos(105° ) = cos((60° +45° ) %
=c0s60° cos 45° —sin 60° sin 45° %
NEY RN %
2)\2) |2\ &2
B or 02588 ”
2\2
d) | The area of a rectangular garden is 3000 m?.Its sides are in the ratio 6:5.Find the perimeter 02
of the garden
Ans | - Sides are in the ratio 6:5
.~.length = 6x,breadth = 5x
Area = (6x)(5x) ”
3000 = 30%*
- x> =100
o x=10 .
~.Length=60m , Breadth=50m
Perimeter = 2 (length + breadth)
=2(60+50) =220 %
e) | Find the area of ring between two concentric cicles whose circumferences are 75cm and 55 cm.
02
Ans | Areaofring = A(larger circle)— A(smaller circle)
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Q. | Sub Marking
No. | Q.N. Answers Scheme

. S 2 .2 _ 2_ 2 v

1. €) ~.Areaofring=mnr 7tr2_rc(r1 r ) Z

L 2nrn =75
. 75
M= %
! T
2mr; =55
-
== %
2 2n
co 2.2
Areaofring =7 (r1 r )
((75Y (55Y)
=TT - —| T
u 21 J \275 J J
= 206.9 72
f) | Find the range and coefficient of range 02
40, 52, 47, 28, 45, 36, 47, 50
Ans | Range=L-S
=52-28
=24
— 1
Coefficient of range = L-S
L+S
_ 52-28
52+ 28
=0.3 1
g) | Thetwo sets of observations are given below: 02
Set | Set Il
x=825  x=48.75
c=73 c =8.35
Which of two sets is more consistent?
Ans | For Set |
C.V =2 %100
X
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Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q. N. Answers Scheme
L | 9 | cv.=""x100=-8848 %

82.5
For Set I
cV.=2x100
X
=835 100 =17.128 y
48.75 5
C.V.of Set1<C.V.of Set Il
.. Set | is more consistent. 1
2. Attempt any THREE of the following : 12
) | Solve the equations by Cramer's rule: 04
X+Yy+2=3,X-y+z=1,x+y-2z=0
1 1 1
AN | Dofl 1 1[=1(2-1)-1(-2-1)+1(1+1) =6 1
1 1 =2
3 1 1
Dy=1 -1 1=3(2-1)-1(-2-0)+1(1+0)=6
0 1 -2
SX= & = E=1 !
D 6
13 1
Dy=fl 1 1}=1(-2-0)-3(-2-1)+1(0-1)=6
1 0 -2
D
D 6
1 1 3
D,=1 -1 1j=1(0-1)-1(0-1)+3(1+1)=6
1 1 0
n2=220 '
D 6
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
2. | b) [2 4 4] 04
If A= |4 2 4|,findA2—8A.
14 4 2]
2 4 42 4 4
Ans A2:AA:|[4 2 4”4 2 4w|
14 4 2lj|4 4 2]
(4+16+16 8+8+16 8+16+8—’
A2:| 8+8+16 16+4+16 16+8+8| 1
| 8+16+8 16+8+8 16+16+4]]
[36 32 32}
A2:|32 36 32| 1
132 32 361
[2 4 4] [16 32 32]
8A=8|4 2 4)=|32 16 32|| L
14 4 2[] 1132 32 16]]
[36 32 32] [16 32 32] [20 0 OW
.'.A2—8A:|32 36 32|—|32 16 32|=|0 20 0| 1
132 32 361|132 32 16l] o o0 20l
0) Resolve into partial fractions x+2 04
(x+1)(x2 —1)
3X+2 A B C
Ans 2 - * 2 T %
(x+1)"(x-1) x+1 (x+1) x-1 2
23X +2=A(X-1)(x+1)+B(x~1)+C(x+1)’
Putx=-1
~=3+2=B(-1-1)
2
Putx=1
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Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q. N. Answers Scheme

2.1 O | .3+2=C(141)

C:

4
Putx:O,B:E,C:E
2 4

- 2=A0-1)(0+1)+ - (0-1)+ > (0+1)’
2 4

A=—

4

51
4. 2

N | on

iz

-3X—+2: + +
“(X+1)2(X—1) X+1 (x+1)2 x-1

d) A metal strip having sides 17 x 7 x5 cm is melted down and minted into coins each of

04
diameter 1.4 cm and thickness 0.08 cm.Assuming no wastage,how many coins can be minted?
Ans | Metal strip has dimensions 17 x 7 x5 cm
Volume of metal strip=17x7x5=595 cm® v
Coin has diameter 1.4 cm .~.radius=0.7 cm
1
Thickness of coin = 0.08 cm %
Volume of one coin =rr*h
= (0.7)" (0.08)
=0.123 1
Number of coin minted = Volume of metal strip
Volume of one coin
_ 59
0.123
=4837.4 ~ 4837 2
3. Attempt any THREE of the following: 12
) Prove that
tan 70° — tan 50° —tan 20° = tan 70° tan 50° tan 20° 04

Ans | .. 70°-20° =50°
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. ) | tan (70O - 200) — tan 50° 1

0 0
tan70 —U tan 20 = tan 500 1
1+tan 70" tan 20
tan 70° — tan 20° = tan 50° ( 1+ tan 70° tan 20° ) %
tan 70° - tan 20° = tan 50° + tan 50° tan 70° tan 20° %
tan 70° — tan 50° — tan 20° = tan 70° tan 50° tan 20° L
b) | Prove that m—;gggg =tan (%J 04
ANS | 14 sin@—coso
1+5sin0 +cosO
_ 1—cos0 +5sinO
1+ cosO +sinO
2sin? 9 + 25inQ ><cosQ
_ 2 2 2 5
ZCOSZg n ZsinQ xcos%
Zs,inQ|(sinQ +cosﬁ\|
2 2 2
a : 1
Zcos—| Sin~ +C0S™
2\ 2 2 J
_tan (6)
= | 1
(2)
C) Prove that C0S2A+2C054A+C0S0A =cos A—sin Atan3A 04
cos A + 2 cos 3A + cos 5A
A cosZA+2cos4A+cos6A: 2C0S4A+Ccos2A+COS6A
ns cos A+2cos3A+cos5A  2cos3A+cos A++Cos5A
2C0os4A+ ZCOSLZAJZr GAJCO{ZA_ZGA\J
2c0s3A+2cos —8 legs! £—R ] 1
L2 ) | 2 )
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SUMMER - 2019 EXAMINATION

22103

Q.
No.

Sub
Q.N.

ANnswers

Marking
Scheme

3.

d)
Ans

cos2A+2c0s4A+cos6A _ 2cos4A+2.cos4A.cos(—2A)
cos A+2c0s3A+Cos5A  2c0s3A+2.cos3A.cos (-2 A)

_ 2cos4A(1+cos(-2A))

2cos3A(1+cos(-2A))
_ Ccos4A
~ cos3A

cos(3A+A)

B cos3A
_ cos3Acos A—sin3Asin A

Cos3A
_ cos 3Acos A 3 sin3Asin A

cos3A cos3A
=cos A—tan3Asin A

=R.H.S

Prove that sin20° sin40° sin60° sin80° = 3_
16

sin20° sin40° sin60° sing0°
:{F | sin40° sin80° | jsin20°

)

= chos 40° — cos120° U sin20°

= ([ cos 40° —cos(180° - 60) | sin20”

- £ |_|_cos 40° +cos60° —|J sin20°
4

- £ rcos400 + l_|—|sin200
il 2|
- £| |_cos 40°sin20° + lsinzoO |—|
4 2 ]

Y

iz

iz

Y

04

Yo

Y
Y2
Y

Y

Y
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. d %
)| . 3g_ﬁ_sin 60°+sin (—200 ) +sin20° h
8
:A’B_ﬂ_sin 60° +sin20° —sin20° |
8
_B3B3_3 %
8 2 16
4, Attempt any THREE of the following: 12
[2 5 3]
a) FindtheadjointofmatrixA=|3 1 2|| 04
112 1]
[2 5 3—‘
112 1l]
|F1 20 B 2 |3 11|
2 1 (1 14 |1 2
_ _ ~5 3 12 3 |2 5~
Matrix of minors =| |
'2 1 11 1 |1 2‘
|5 3 12 3 |2 5|
e 2l 3 2 13 1]
(—3 1 5—’
-1 11 )
|7 -5 -13]]
[—3 -1 5_‘
Matrix of cofactors=} 1 -1 1 |
1
‘L7 5 131
(—3 1 7]
Ade:|—1 1 5 |
1
|5 1 -13]]
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Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
4, . . . x*
b) | Resolveinto partial fractions 04
X +1
X
Ans | 3 +1) x*
x* +x
-X
4
X _ X ,
3 X 3
X~ +1 X~ +1
X _ X _ A N Bx+C
X* +1 (x+1)(x2 —X +1) x+1 x*—x+1
SX = (x2 - x+1) A+(x+1)(Bx+C)
Putx=-1
~—1=3A
aa=t L
3
Putx=0
0= (1) A+ (1)C
0 =__1+C
3
~C= L !
3
Putx =1
.'.1=(1) A+ 2(B+C)
sl= __1 +2B +E
3 3
1—£= 2B
3
g: 2B
3
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. | b | .g_1 1
3
11,1
X 3,3 3
(x+1)(X° —x+1) x+1 X —x+1
= lx+l
4 _ _
X _ 3,3 '3
— X ) %
X~ +1 X+1 Xx°—x+1
c) | Provethat tan™(1)+tan™(2)+tan*(3)=n 04
Ans | tan™ (1) +tan"(2) +tan™ (3)
_1( 142 \ -
=7 +tan | ( )
0O | 1
=m+tan~ (-3)+tan~ (3) 1
=n —tan~ (3)+tan"* (3) 1
d) | Provethatsin™ 13 —smfl( 8 \_cosfl(%\ 04
S
Ans | Letsin™ = =A
g
SSinA=_
5
-.cos® A=1-sin* A
1%
25
_16
25
4
COsA=_
s 1
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. sin” |1;| sinB= °

")
-.cos? B=1-sin’B
-1
289
25
289
.CoSB = 15 1
17
=.cos( A—B) =cos Acos B +sin Asin B
4 15 3 8
=X 4 x —
5 17 5 17
~.cos(A-B)=__ 84 1
A-B= cos‘1 (%J
Sm,lf Vgl 8o (84) 1
5 @ s
e) | Without using calculator,Prove that 04
sin420° cos 390° + cos(~300° )sin (-330° ) =1
Ans | sin420° =sin (90° x4 +60°)
_sin60® = ¥° %
2
c0s390° = cos(90° x4 +30°)
)
_cos30° = ¥°
2
0 0 %
cos(—300 ) = cos(300 )
= cos(90°x3+30°)
=sin30° =~ %
2
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme

41 8 | sin(-330°) = —sin (330°) &

=—sin(90°x3+60° )
_ (- 0y_1
= ( cosGO) >

sin420° cos 390° + cos(~300° )sin (-330°)
(Y B (1)1
SEH0

202

Attempt any TWO of the following:
Attempt the following:

Find the acute angle between the linesy =5x+6 and y = x.
For y=5x+6 ..5x—y+6=0

5
slope m =-"=-_"=
b 4
For y=x ..x-y=0
slope m :—i:—izl
> b -1
tang = |1~ M2
1+ mm,
_| 5-1
1+5x1
tan@ = E
3
G:tanfl(z\
(3

Find the equation of the line passing through the point (4,5) and perpendicular to the line

7x — 5y =420.

12

06

03

03
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
S. a)") Point Z(Xl, y1)2(4,5)
Ans | Slope of the line 7x -5y =420 is,
_a_ 7T
b 5 5 1
.. Slope of the required line is,
_ 1 -5
w7 :
~.equation is,
y—yi=mi(X-x1)
S y-5= f(x—4)
7
SO9X+7y—-55=0 1
b) | A he following:
) | Attempt the following 06
i) Find the length of the perpendicular from the point (2,3) onthe line 4x—-6y—-3=0. 03
Ans ax,+by, +c
p= 2 2
Ja“+b
_ |4(2) +(-6)(3) -3 1
2 2
(4) +(-6)
_|8-18-3
J52
= E or 1.803
J52 2
i) | Find the equation of the line passing through (1,7) and having slope 2 units. 03
Ans Point =(x1,y1)=(17) & slope=2
-.Equation of line is,
y—-y1=m(x-x1)
L y-7=2(x-1) !
S2X—y+5=0 2
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SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22 103
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. C) Attempt the following: 06

1) | Asquare grassy plot is of side 100 meters.It has a gravel path 10 meters wide all round it on 03
the inside.Find the area of the path.
ANs | Area of path = Area of grassy plot — Area of inner gravel path
=(100)° - (80)’ .
=3600 sg.m.
. . 88 . o
ii) | The volume of asphere is __ cubic meters. Find its surface area. 03
21
Ans | Volume of sphere = gnr3
.4 5 88
LW = 1
3 21
s 88 3 7
M=—X—X—
21 4 22
r’=
r=1 1
Surface area of sphere =47 r?
=4n (1)2:471: sg.m. 1
6. Attempt any TWO of the following: 12
a)(i) | Find the mean deviation from mean of the following distribution: 03
C.I 0-10 10-20 20-30 | 30-40 40-50
fi 5 8 15 16 6
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SUMMER - 2019 EXAMINATION

Subject Code: 22 103

Q. | Sub Marking
No. | Q.N. Answers Scheme
6. | a))
Ans C.l. fi X f,X; di=lx;—% fid;
0-10 5 5 25 22 110
10-20 8 15 120 12 96
1
20-30 15 25 375 2 30
30-40 16 35 560 8 128
40-50 6 45 270 18 108
D fi=50 S fix,=1350 S fd, =472
D,
Mean x =
2
.- 1350
LX===
50
_ 1
X =27
fd
M D: Z (|
f
M.D= E
50
~M.D.=9.44 1
i) | Find range & coefficient of range for the following data: 03
C.I 10-19 | 20-29 | 30-39 | 40-49 | 50-59
f 15 25 13 17 10
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Subject Name: Basic Mathematics Model Answer Subject Code: | 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
6. i) Cl 9.5-19.5 | 19.5-29.5 | 29.5-39.5 39.5-49.5 | 49.5-59.5

f 15 25 13 17 10 1
Ans
Range=L-S
=59.5-95 .
=50
Coefficient of range = L-S
L+S
_59.5-95
59.5+95 1
=0.725
b) |Calculate standard deviation and co-efficient of variance of the following table: 06

Marks below 5110 | 15| 20 | 25

No.of Students 6 | 16 | 28 | 38 | 46

Ans Class x | f fx a, === [ fd [ d? | fd?
0-5 25 | 6 15 2 12 | 4 | 24
5-10 75 | 10 75 1 10 | 1 | 10
10-15 125 | 12 150 0 o | o o 5
15-20 175 | 10 175 1 10 | 1] 10
20-25 225| 8 180 2 16 | 4 | 32
46 595 4 76
Mean X=&=@=12.935 1
N 46

S.D.GJZ fd® (X fd)

N kNJXh
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Subject Name: Basic Mathematics Model Answer Subject Code:| 227103
Q. | Sub Marking
No. | Q. Answers Scheme

N.
6. | b) 76 (4
SD.=c = ——L—J x5
46 \ 46
S.D.=c =6.412 1
Coefficient of variance :(—f %100
X
- 6412 100
12.935
1
= 49,57
OR
Class X f; fix Xi2 fi Xi2
Interval
0-5 2.5 6 15 6.25 37.5
5-10 7.5 10 75 56.25 562.5
10-15 12.5 12 150 156.25 1875 3
15-20 17.5 10 175 306.25 3062.5
20-25 22.5 8 180 506.25 4050
46 595 9587.5
f.x;
Mean7<:Z %W 15935 1
N 46
X 2
o ii
SD.=0 =/ — ()
SD.=c = \/95’8”J ~(12.935)
46
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Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q. Answers Scheme
N.
6. b) | S.D.=06=6.412 1
Coefficient of variance =Q_ %100
X
_ 6412 100
12.935
=49.57 1
c) | Solve the following equations by matrix inversion method : 06
X+y+z=6 , 3x-y+3z=10 |, 5x+5y—-4z =3
R I AL R
Ans LetA=|3 -1 3| , B= 10| , X='y
15 5 -4l 13 ]] | z]]
1 1 1
|A|=3 -1 3
5 5 -
|A| =1(4-15)-1(-12-15)+1(15+5)
S |A=36%0 1
. A exists
[—1 3] 3 3| I3 - T|
5 -4 1|5 -4 |5 5
) ) \ 1 1 1 17 1 \
Matrix of minors =| |
15 4 |5 4 |5 9|
| 1 1 113 1 1 |
IL‘—1 3‘ L 3‘ lx —1‘|J
[-11 27 20]
Matrix of minors={ -9 -9 0 1
|4 0 -4l
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER - 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: | 227103
Q. | Sub Marking
No. | Q. Answers Scheme
N.
6. | ¢ [-11 27 20] %
Matrix of cofactors=) 9 -9 O’
|4 0 -4l
[—11 9 4}
. %
AdjA=!27 -9 o|
‘Lzo 0 -4l
A—1=|iAdj.A
[-11 9 4} 1
A—1:i|| 27 -9 o|
36
|| 20 0 -4l
~X=A"B
x] l[—11 9 4(61
Y Fgl 27 -9 0|10
z |20 o0 -4l 3J
S il
x] 1[—66+90+12—||
|y |:36|162_90+0 | 1
z [ 120+o-12J|
x| [367] [1]
|y||=316||72|l=|b|||
o] [
wox=1,y=2,z2=3. 1
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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22103

11920
3 Hours / 70 Marks Seat No.

Instructions : (1)  All Questions are compulsory.
(2) Answer each next main Question on a new page.
(3) Hlustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.

(5) Mobile Phone, Pager and any other Electronic Communication

devices are not permissible in Examination Hall.

Marks
1.  Attempt any FIVE of the following : 10

(@) Find the value of x if logs (x + 6) = 2.

(b) Find the area of triangle whose vertices are (-3, 1), (1, —3) and (2, 3).
(c) Without using calculator, find the value of cos (-765° ).

(d) Find the length of the longest pole that can be placed in a room 12 m long 9 m
broad and 8 m high.

(e) Find the volume of the sphere whose surface area is 616 sq. m.
() If mean is 82 and standard deviation is 7, find the coefficient of variance.
(g) Find range and coefficient of range for the data :

3,7,11, 2, 16, 17, 22, 20, 19

[1 of 4] P.T.O.



22103

2.

[2 of 4]

Attempt any THREE of the following :

(@)

(b)

(©)

(d)

IfA= ﬂ—sz 4O 2., B= |g 15'| whether AB is singular or non-singular matrix.

57
L0 2]

Resolve into partial fraction :

2X+ 3
X2—2x—3

The voltages in an circuit are related by the following equations :
V,+V,+V, =9

V,-V,+V,=3

V,+V,-V,=1

Find V,, V,, V, by using Cramer’s Rule.

Compute standard deviation for the following data :

1,2,3,4,56,7

Attempt any THREE of the following :

(@)

(b)

(©

(d)

Simplify :
cos? (180° — 6) cos? (270° + 6)
n +—
sin (— 6) sin (180 + 0)
Prove that :

l1+tan 0 .tan2 0 =sec20.
Prove that :

sin 4A + sin 5A +sin 6A
cos 4A + cos 5A + cos 6A

tan 5A.

Prove that :
@ e 2
YR Ty

tant

12

12



22103 [3 of 4]

4.

Attempt any THREE of the following : 12
H 1 2 -1 ‘ ‘ 00 r ]

(@) IfA= | 3 0 2, ‘ 0 | verify (AB)T = BTAT,
L4 5 0] LO 1 3]

(b) Resolve in to partial fraction :

3X—2
(x+2) (x> +4)

(©)

Without using calculator, prove that

c0s20° -cos40° -cos60° -cos80 =16

(d) Provethat:

tan A-tan (60— A) -tan (60 + A° ) =tan 3A

. 12
(e) If3Aand 3B are obtuse anglesandsin A== ,cosB="",
13 5

find cos (A + B).

Attempt any TWO of the following : 12
(@) Attempt the following :

(i) Find length of perpendicular from the point P (2, 5) on the line
2x+3y—-6=0.

(i)  Find the equation of line passing through (2, 3) and having slope 5 units.
(b)  Attempt the following :

(i) Find the equation of the line passing through the point (2, 3) and
perpendicular to the line 3x — 5y = 6.

(i)  Find the acute angle between the lines 3x -y =4, 2x +y=3.

P.T.O.



22103 [4 of 4]
(c) Attempt the following :

(i) A cylinder has hemispherical ends having radius 14 cm and height
50 cm. Find the total surface area.

(i) A solid right circular cone of radius 2 m and height 27 m is melted and

recasted into a sphere. Find the volume and surface area of the sphere.

6. Attempt any TWO of the following : 12

(@) Find the mean, standard deviation and coefficient of variance of the following
data :

Class — Interval 0-10 | 10-20 | 20-30 | 30-40 | 40-50

Frequency 14 23 27 21 15

(b) Attempt the following :

(i)  From the following data, calculate range and coefficient of range :

Marks 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69

No. of Students 6 10 16 14 8 4

(i)  The two set of observations are given below :

Set | Set 11
X = 82,5 X = 48.75
0 =73 0 =83%

Which of two sets is more consistent ?

(c) Solve the following equations by matrix inversion method :
X+y+z=3
3x—-2y+3z=4

5x+5y+z=11




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

(ISO/IEC - 27001 - 2013 Certified)

WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer

Important Instructions to examiners:

Subject Code:

22103

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 candidate and model answer may vary. The examiner may give credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may vary and
there may be some difference in the candidate’s answers and 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.

Q. | Sub Marking
No. | Q.N. Answers Scheme
1. Attempt any FIVE of the following: 10
a) | Findthe value of x if logs (x+6) =2 02

Ans | logs (x+6) =2
L X+6=3 1
S X+6=9
SX=3 1
b) | Findthe area of triangle whose vertices are (-3,1),(1,-3) and (2,3). 02
ans | Let(x0¥1) =(31), (e, v2) = (1 -3) and (x0,y5) =(2.3)
Xl yl 1
A= E X y 1
2 2 2
X3 y3 1
1 -3 1
~A=_11 -3 1
2
2 3
A= [-3(-3-3)-1(1-2) 1(3+6) )
L A=14 1
) | Without using calculator,find the value of cos(—765°) 02
A _ 0 _ 0
ns cos( 765 ) cos(765 ) 1,
=c0s(8x90 + 45)
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(ISO/IEC - 27001 - 2013 Certified)

WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
1 c) cos(~765° ) = cos 45° 1
1 or 007 &
NG
d) | Find the length of the longest pole that can be placed in a room 12 m long 9 m broad and 8 m hi| h. 02
Ans Let L=12m,B=9m,H =8m
Longest pole = Length of diagonal
=JLZ+B*+H?
=J(12)'+(9)"+(8) !
=17 m 1
€) Find the volume of the sphere whose surface area is 616 sg.m. 02
Ans | Surface area = 616
4mr® =616 Y
2r2=%10 4902
I
- r=7.001
4 )
Volume =_xr?
3
4 (7.001)*
3 Yo
=1437.37
Yo
) If mean is 82 and standard deviation is 7, find the coefficient of variance . 02
ANs | Coefficient of variation = 2 x100
X
Coefficient of variation = lxloo 1
82
=8.537 1
9 | Find range and coefficient of range for the data: 02
3,7,11,2,16,17,22,20,19
Ans | Range = L-S
=22-2 2
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WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. 9) | ..Range=20 )
Coefficient of range = L-S
L+S
_22-2 1
2242 .
~0.833 72
2. Attempt any THREE of the following : 12
2 1
[-2 0 2] |r 1|
9 | IfA=| 3 4 5|B= B 5 lwhether AB is singular or non singular matrix 04
02
2 1
[-2 0 21|_ 1
Ans | g |13 4 5 |‘3 5'
T 1o 2]
L
& 2]
=18 33 2
L |
Consider |AB|: -
18 33
=-132-36
=-168+0 1
.. AB is non singular matrix 1
b Resolve into partial fraction: 2x+3
) > 04
X —2x-3
2x+3 _ 2x+3
ANS | x? _2x—3  (x-3)(x+1)
A B .
= +
(x=3) (x+1)
5 2x+3=A(x+1)+B(x-3)
Putx=-1
~.—2+3=B(-1-3)
~B=-1 1
4
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WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q. Answers Scheme
N.
2. b) | Putx=3
~.2(3)+3=A(3+1)
wA=?
4 1
s 1 1
2x+3 4 L4
x*—2x=3 (x=3) (x+)
c) | Thevoltagesinan circuit are related by following equations:
V,+V,+V,=9; V, -V, +V, =3; V, +V, -V, =1. Find V,, V, and V, by using Cramer’s rule 04
1 1 1
Ans | D=1 -1 1|= 1(1-1)-1(-1-1)+1(1+1) =4
1
1 1 -
9 1 1
Dy =3 -1 1|=9(1-1)-1(-3-1)+1(3+1)=8
1 1 -
v=u8o, 1
' D 4
19 1
Dy =1 3 1|=1(-3-1)-9(-1-1)+1(1-3)=12
11 -
D
~Vo= ve =1_2 =3 1
> D 4
1 1 9
Dy =1 -1 3=1(-1-3)-1(1-3)+9(1+1)=16
1 1 1
D
V= 2o 16 _ 4 L
* D 4
d) | Compute standard deviation for the following data: 04

1,2,3,4,5,6,7
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WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
2. d)

ANs

b)

X, 112345 67| Yx=28

z LA, =10

:
e in2 2
S.D.=0 =/~ ({)
c = _—(4)2
7
c =2

Attempt any THREE of the following:
Simplify:
2(180° -0 2 (270° +0
oS ( )+ oS ( + )
sin (-0 ) sin (180+6 )
cos” (180° -0 ) = (~cos0 )’ = cos’ 0
cos? (2700 +0 ) =sin’0
sin (-0 ) =—sino®
sin(180+6 ) =—sin@
2(180° -0 2 (270° +0
cos ( )+ oS ( + )
sin(-0) sin (180+6 )
_ cos,0 N sin, 0

g P

—sind
1
—sin®
= —cosecO

Prove that :
1+tan0O.tan 20 =sec 20

12
04

Y2
Y2
Y2
Yo

Y2
Ya

Y2
Y2

04

Page 5 of 18




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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WINTER- 2019 EXAMINATION

Subject Name: Basic Mathematics Model Answer Subject Code: 22103

Q.

No.

Sub

Q.N.

Answers

Marking
Scheme

3.

b)

Ans

AnNs

d)

1+ tan0.tan 20
N sin® sin 20
cosO cos20
_ Cc0s0 cos 20 +5sind sin 20
- cosO cos 20
~cos(6-20)
" cosO cos 20
__cos(-9)
~ cos0 cos 20
____cosf

cos0 cos 20
1

cos 20
=sec20

Prove that sin4A+sin5A+sSin6A — tan5A

COS4A+Ccos5A+CoS6A
sin4A+sin5A+sin6A

cos4A+cos5A+Ccos6A
_ (sin4A+sin6A) +sin5A

- (cos4A+cos6A)+cos5A

25in(wj (4A 6Aj+sin 5A
2
*)

(4A+ 26A\ +COS5A

ZCosL JCOSL

_ 2sin5Acos(=A) +sin 5A
~ 2c0s5Acos(—A)+cos5A

_ sin5A(2cos(~A) +1)
005 5A(2 cos(- A) +1)
=tan5A

Prove that:
-1 (l\ _ T

Al 1)
t =
an GJ .

12)

+tan

Yo

Yo

04

04
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Subject Name: Basic Mathematics

WINTER- 2019 EXAMINATION

Model Answer

Subject Code: 22103

Q. | Sub Marking
No. | Q.N. Answers Scheme
3. | d tan‘11 * ‘|+tan‘1(| “|
11
—tan’t[ —2 3
=) z
2\3))
=tan ' (1) 1
T 1
4
4, Attempt any THREE of the following: 12
1 2 1 100
04
2 |fAJ3 0 2],BJ2 1 0—’|verify(AB)T=BTAT
145 01 }L01 3]
1 2 —1] {1 0 o}
Ans | AB=13 0 2|‘2 1 o|
145 o0ljljo 1 3l
[1+4-0 0+2-1 0+0—3W
AB= 3+0+0 0+0+2 0+O+6|
|4+1040 0+5+0 0+0+0]]
(5 1 —31
AB=3 2 6| 1
1145 0 |
{5 3 14]
~(MB)' =1 2 5 72
“—3 6 0 )J
1 2 0][1 3 4
1
BTAT:(O 1 1”2 0 5]|
1o 0 3lj|-1 2 ol
[1+4—0 3+0+0 4+10+01|
~B'AT=10+2-1 0+0+2 0+5+0
||_0+O—3 0+0+6 0+0+0 h
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Subject Name: Basic Mathematics Model Answer Subject Code: 22103
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. | a) [ 5 3 141| 1
BTAT o 1 25 |
-3 6 01
(AB) =BTAT 7
b) | Resolveinto partial fraction: 04
3X -2
2
(x+2)(x +4) "
ANs 3x—-2 __A +BX+C
(x+2)(x*+4) x+2 X +4
23 -2=(x" +4) A+(x+2)(Bx+C)
Put x =-2
23(-2)-2=((-2) +4) A
-.—8=8A
LA=-1 L
Putx=0
—2=4A+2C
~—2=4(-1)+2C
-.2=2C
1
~C=1
Putx=1
23(1)-2=((1) +4) A+ (1+2)(B (1) +C)
~.1=5A+3B+3C
~.1=5(-1)+3B+3(1)
-.3=3B 1
~B=1
) 3x—-2 _ -1 N X+1
(x+2)(x*+4) x+2 X +4 1
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4.

c)

AnNs

d)

Ans

. . 1
Without using calculator , prove that cos20°.cos40°.cos60°.cos80° =

cos 20°.cos 40°.cos 60°.cos 80°
= 1 (2cos20°cos 40°).( 1 \cos 80°

2 2
= i |_|_cos (20°+40°) +cos(20°— 40°)—|J c0s80°

= 14 |[ cos (60°) +cos(~20°) | |cos80°
1 ]

= £| — €0580°+C0s20°c0s80° |
42 ]

= £| 1 C0580°+ = (2c0s20°c0s80°) ﬂ
4 2 2 ]

= %3|_rcos 80°+cos(20°+80°) +cos(20° - 80°)—|J

= %3 | [ cos80°+cos(100°) + cos(-60°) 1|

[ cano o, 1]
LcosSO +c0s(180-80°) + ﬂ |

17 1]
_8||_ 2|j

1
_§|

€0s80°—cos(80°) +

Prove that:
tan A.tan (60— A).tan (60 + A) = tan 3A
tan A.tan (60— A).tan (60+A)

tan60—tan A tan60+tan A
"1+tan60tan A1—tan60tan A

a5 | A
_tan A.( 3- ta;lr%2 A }

=tan A

16

04

Y2
Y2

Yo

Yo

Yo

Yo
Yo

Yo

04
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4. | d (3tan A—tan A\|
= TI=3mEnt A
\ y
=tan3A 1
R T I
e) | IfZAand £B are obtuse angles and sin A="__, cos B=__,find cos(A+B) 04
13
Ans | SINA="", cosB=__
13 5
cos’ A=1-sin’ A
(12Y
=1-
\33)
_ 144 _25
169 169
CoOSA== 2
13
5 . 1
5.CosA=-— (LAisobtuse angle)
13
sin? B=1-cos’ B
( 4y
=1-]-=
5
sinfB=1-__="_
25 25
sinB=+ 3
5
. 3 . 1
~.sinB = : (£Bisobtuse angle)
:.cos( A+B)=cos A.cos B—sin Asin B
(U5 (_4) (12) (3) .
w45 s s
__1
65 1
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5. Attempt any TWO of the following: 12
a) | Attempt the following: 06
(i) Find length of perpendicular from the point P(2, 5) on the line 2x+3y—-6=0 03
g @t by, +¢C
Ans \/ 3.2 + b2
2(2)+3(5)-6
P= BT 2
@) +()
13
p=__ or [fI3 or 361 1
13
a) i) | Find the equation of the line passing through (2,3) and having slope 5 units 03
Ans | Point (xi,y1)=(2,3)and slopem=5
Equation of line is,
y—yi=m(x—-x1)
S y—-3=5(x-2) 1
- y—3=5x-10 1
SBx—y-7=0 1
b) | Attempt the following: 06
i) Find the equation of the line passing through the point (2,3) and perpendicular to the line 03
3X—-5y=6
Ans | Point (x1,y1)=(2,3)
Slope of the line 3x—-5y—-6=0is,
233
b -5 5
.. Slope of the required line is,
mo-1__° 7
m 3
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No. | Q.N. Answers Scheme
5. | b)i) | ..equationis,

y—y =m(Xx—x
Ans ! 5 ( 1)
L y-3=-"(x-2) 1
3
- 3y—9=-5x+10
SO9X+3y-19=0 1
b)ii) | Find the acute angle between the lines 3x—y=4,2x+y=3. 03
ANS | For 3x—y =4
slope mz—fz_izs 1
b 1
For 2x+y=3
slope m :—E=—E=—2 &
> b 1
tan@ = | "1™
1+ mm,
—(- 1
1+3x(-2)
~tand =1
.0 =tan™ (1) .
o="
4
C) | Attempt the following: 06
i) | Acylinder has hemispherical ends having radius 14 cm and height 50 cm. Find the total surface 03
area
Ans | Given r=14 cmand h=50cm
Total surface area = Curved Surface area of Cylinder + Surface area of two hemisphere
v A=2nrh+2(2nr® ) =2nr (h+2r) ,
=2n (14)|[50+2(14) 1|
=2184n or 6861.24 !
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5. | c)(ii) | Asolid right circular cone of radius 2 m and height 27 m melted and recasted into a sphere. 03
Find the volume and surface area of the sphere.
Ans | Volume of right circular cone = Leren
3
1 2
-3 () (@)
~36n or 113.04 !
Volume of sphere = VVolume of right circular cone = 36m
Volume of sphere = A
3
~.36m = fnre’
3
<
=27 1
sr=3
~.Surface area of the sphere = 4nr?
=47 (3)2
=36nr or 113.04 1
6. Attempt any TWO of the following : 12
%) Find the mean, standard deviation and coefficient of variance of the following data: 06
Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 14 23 27 21 15
Ans
Class Interval | x, | f fx, | a—>=2 1 fd [ d2 [ fd”
0-10 5 14 70 -2 -28 4 56
10-20 15 23 345 -1 -23 1 23
20-30 25 | 27 675 0 0 0 0 3
30-40 35 21 735 1 21 1 21
40-50 45 15 675 2 30 4 60
100 | 2500 0 160
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6. a)
fx
MeanX:Z ' ':—2500:25 1
N 100
Sfd? (Y fd Y
S.D.=c = o — | xh
vl
160 0
S.D.=c = ——L—J x10
100 (100 1
=12.64
Coefficient of variance V = (—j x100 = 12'ﬁxmo
X 25
=50.56 !
OR
Class X; fi fiX Xi2 fi Xi2
Interval
0-10 5 14 70 25 350
10-20 15 23 345 225 5175
20-30 25 27 675 625 16875 3
30-40 35 21 735 1225 25725
40-50 45 15 675 2025 30375
100 2500 78500
fx
Meanxzz":mzzs 1
N 1000
X 2
_ ii
SD.o= | — ()
_ ,78500_ (25)2
100
G =12.64 1
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6. | @ | coefficient of variance =2 x100
X
_12.64 100
25
=50.56 1
b) | Attempt the following: 06
i) | Calculate the range and coefficient of range from the following data: 03
Marks 10-19 20-29 30-39 40-49 | 50-59 60-69
No. of students 6 10 16 14 8 4
Ans
Marks 9.5-19.5 | 19.5-29.5 | 29.5-39.5 | 39.5-49.5 | 49.5-59.5 | 59.5-69.5
No. of students 6 10 16 14 8 4 1
Range=L-S
=69.5-9.5 1
=60
Coefficient of range = L-S
L+S
_695-95
69.5+9.5
=0.76 1
b)ii) | The two set of observations are given below: 03
Set | Set I
X=82.5 | Xx=48.75
6=73 | 0=835
Which of two set is more consistent?
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6. b) | ForSetl:
ii) | Coefficient of variance = %100
X
Ans =13 100
82.5
—8.848 1
For Set Il:
Coefficient of variance =g_ %100
X
_ 835 100
48.75 1
=17.128 1
Set | is more consistent
c) | Solve the following equations by matrix inversion method : 06
X+y+z=3
3X—-2y+3z=4
o9X+5y+z=11
BN IR 5 I
Ans LetA:|3 -2 3, , B=|4| ,X=|y|
15 5 1l [1121] | z]]
1 1 1
A3 -2
5 5 1
|Al =1(-2-15)-1(3-15) +1(15+10) 1
~|A|=2020
. At exists
|F—2 3 13 3 I3 —21|
5 512 5 5
) ) \ 1 11 11 1 \
Matrix of minors =| |
5 51 |5 }
| 1 1} 11 /1 1|
|L‘_2 3 ‘3 3 ‘3 —Z‘U
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6. | © [-17 -12 25] 1
Matrix ofminors:\ -4 -4 0
5 o0 -5l
[-17 12 25] .
Matrix ofcofactors:} 4 4 0 }
|5 o0 -5l
OR
-2 3 3 3 -
C, =+ =-2-15=-17, C, = =—(3-15)=12 , C,;=+ =15+10=25
5 1 51 5 5
1 1 11
C =- =—(1-5)=4 , C =+ =1-5=-4,C =- =—(5-5)=0 1
21 5 22 5 23 5 5
1 11 1 1
C =+ =3+2=5, C =— =-(3-3)=0,C = =-2-3=-5
31 33
-2 3 3 3 3 2
=17 12 25
Matrix of cofactors=| 4 -4 0 1
|5 o0 -5l
[—17 4 5}
Adj.A:| 12 -4 0 | v,
|25 0 5]
A N AIAdJA
LAt ﬂlz 4 W 1
0 5J
X = A‘lB
[ x -17
KN
| z]] !Lzs 0 —5U!|_11|J
X ~51+16 + 55
1" |
y 36-16+0 1y
|z 1] ‘L75+0 55 ’J
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N.

6. | ¢ |[x] [20]

y| =120

LZh [201]

wx=1,y=1,z=1 1

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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