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Subject Name:Basic Mathematics Model Answer Subject Code: 22103

SUMMER - 2022 EXAMINATION

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.

8) As per the policy decision of Maharashtra State Government, teaching in English/Marathi and Bilingual (English +
Marathi) medium is introduced at first year of AICTE diploma Programme from academic year 2021-2022. Hence if
the students in first year (first and second semesters) write answers in Marathi or bilingual language (English
+Marathi), the Examiner shall consider the same and assess the answer based on matching of concepts with
model answer.

Q. Sub Answer Marking
No. | Q.N. Scheme
1. Solve any FIVE of the following: 10
. 2 4 8
a) | Find value of log| — |+log| — |-log| — 02
3 5 15
Ans 2 4 8 2 4 8 1
log| = |+log| = |-log| — |=log| =x— |—log| — |.
3 5 15 3 5 15
=log 8 —log 8
15 15
8
=0 OR =log| 12 |=10g(1)=0 1
9|8 9(1)
15
b) | Show that the points (8,1) (3,—4) and (2,-5) are collinear. 02
X%
Ans | Consider x, vy, 1
X3 Ys
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1. b) 8 1 1
=3 -4 1 %
2 -5 1
=8(-4+5)-1(3-2)+1(-15+8) !
=0
. . )
.. Points are collinear
¢) | Without using calculator find the value of sin (1050) 02
Ans | Sin(105°)
=sin(60° +45°)
=5in60° cos 45° + cos 60° sin 45° 1
3111
22 22 %
B
2\2 ,
d) | Find area of Rhombus where diagonals are of length 6 cm and 9 cm. 02
Ans | Area of rhombus = %(dl xd,)
:i(@xg) 1
2
Area of rhombus = 27 1
e) Find surface area of cuboid whose dimensions are 8cmx11cmx15cm 02
Ans | | et1=8, b=11, h=15
Total surface Area of a cuboid = 2[Ib+bh +hl ]| .
=2[8x11+11x15+15x8]
=746 1
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1. f) If coefficient of variance is 5 and mean is 60.Find standard 02
deviation.
.. . S.D
Ans | Coefficient of variation = x100
Mean
S S'—D><100 1
60
PELLUYY
100
~.S.D.=3 1
g) | Find range and coefficient of range for the data: 02

40, 52, 47, 28, 45, 36, 47, 50
Ans | Range=L-S

=52-28
=24 .
Coefficient of range = L-5
L+S
~52-28 y
52+28
=0.3 1
h) | Find surface area of sphere whose volume is 4?” cm®. 02
Ans | volume of sphere = %m,s
" hid = 4 ar?
3 3
1=r°
sr=1 .

Surface area of sphere = 47r?
=4z(1)’
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=4z OR 1256 cm® 1
2, Solve any THREE of the following : 12
0 1 -1 04
a) | IfA= |4 -3 4 |provethat A> =1
3 -3 4
A 0o 1 -1
" A=|4 3 4
3 -3 4
A’ = AA
0 1 -1j0 1 -1 1
=4 -3 44 -3 4
3 -3 4||3 -3 4
0+4-3 0-3+3 0+4-4
=|0-12+12 4+9-12 -4-12+16 2
0-12+12 3+9-12 -3-12+16
1 00 1
=0 10
0 01
=
A=
L . . X+3
b) | Resolve following into partial fractions : 04
(x—=1)(x+1)(x+5)
X+3 A B C
Ans = + +
(x=1)(x+1)(x+5)  x-1 x+1 x+5 %

o X+3=A(x+1)(x+5)+B(x-1)(x+5)+C(x—-1)(x+1)
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2. Putx =1
4=A(2)(6)
4=12A
1 '
3
Putx=-1
-1+3=B(-2)(4)
=-8B
1 1
Putx=-5
-5+3= C(—G)(—4)
—2=24C
-1 1
12
1 1 1
X+3 3 . 4. 12 %
= + +
(x-1)(x+1)(x+5) x-1 x+1 x+5
c) Following results are obtained as a result of experiment.
Find V,, V, and V, by using Cramer's Rule. 04
Vi+V,+V; =9, V, -V, +V, =3, V,+V, -V, =1
1 1 1
Ans 1
D=1 -1 1 :1(1—1)—1(—1—1)+1(1+1):4
1 1 -1
9 1
D, =3 -1 1 :9(1—1)—1(—3—1)+1(3+1):8
1 1 -
D
Vl = Vl = § = 2 1
D 4
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2.
1 9 1
D, =Q 3 1 :1(—3—1)—9(—1—1)+1(1—3):12
1 1 -1
D
Vz = Y2 = E =3 !
D 4
1 1 9
D,=1 -1 3 :1(—1—3)—1(1—3)+9(1+l):16
1 1 1
V, = Dy, — 16 =4 1
D 4
d) | Compute mean deviation for the mean of the data: 04
12, 6, 7, 3,15, 10, 18, 5.
Ans %; di =X —-X |di|
3 -6.5 6.5
5 -4.5 4.5
6 -3.5 35
7 25 25 2
10 0.5 0.5
12 2.5 2.5
15 55 55
18 8.5 8.5
Y% =76 Y Jd|=34
where Mean X = 2% _1e
N 8
_ 1
x=9.5
d
.. Mean deviation about mean = %
_3 405 1
8
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3. Solve any THREE of the following : 12
a) | Solve Without using calculator. 04
Ans | 5in420° cos390° +sin(-330°)cos(-300°)
sin420° = sin (900 x4+ 600)
¥
=sin60° = ﬁ
c0s390° = cos(90° x4 +30°) y
=c0s30° = ﬁ
2 %
sin(-330°) = —sin(330°)
=—sin(90° x3+60°)
Y
=—(-cos60°) = 1
2 %
cos(—300°) = cos(300°)
=cos(90° x3+30°)
=sin30° = 1 2
sin420° cos390° -+ cos(~300° )sin (-330°)
(BB, (1)1
2 2 2 )\ 2
=1 1
b) | Prove that sind0+sin20 an 260 04
1+ cos26+cos46
Ans | | Hs— sin46 +sin 20
1+ cos46 +cos 260
2

_2.5in 26.c0s 260 +sin 20
2¢0s” 20 +¢0s 20
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3.
_sin 20(2c0520+1) .
~ €0s20(2c0s26 +1)
=tan 26 1
c) Prove: SN 4A+sin5A+sin6A _tanSA 0a
COoS4A+Ccos5A+CoS6A
A sin4dA+sin5A+sin6A
ns COS4A+Ccos5A+COS6A
_ (sin4A+sinB6A)+sin5A
~ (cos4A+cosBA)+cos5A
25in(4A+6Ajcos(4A_6Aj+sin5A
_ 2 2
2005(4A+6Ajcos(4A_6AJ+0055A 2
2 2
~ 2sin5Acos(—A)+sin5A
B 2c0s5Acos(—A)+Ccos5A .
sin 5A[2cos(—A)+1}
B cosSA[Z cos(—A)+1]
=tan5A 1
Prove : tan‘l(l}rtan‘l(lj=tan-1(1 04
d) 8 5 3
-LHS=tan™ 1 +tan™t 1
Ans 8 5
1 1
i+i
=tan™ 81 51 )
5)6)
8 /\5
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1
=tan'| =
(sj 2
=R.H.S
4. Solve any THREE of the following: 12
a) | Findxandy if
_ o - S22 -
1 2 0 1 3 -1 X 04
4 -2 0|=
2 -1 3 2 -3 4 y
L - L - __1_ L
_ - ~[27] - -
Ans 1 2 0 1 3 -1 X
2 -1 3 2 -3 4 y
L - (- - __1_ L
2
X
0|= 1
4 12| 4 -6 8 y
-1
2} X} 1
4
1 y
[4+0-2 X 1
|8+0-4 y
X
y 1
”x_Zy_4
b) Resolve into partial fractions: # 04
(x+2)(x* +4)
Ans 3x-2 _ A N B)2(+C ”
(x+2)(x*+4) x+2 X +4
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4. 3x—2:(x2+4)A+(x+2)(Bx+C)
Putx=-2
-8=8A .
A=-1
Putx=0
—2=4A+2C
~C=1 1
Putx=1
1=5A+(3)(B+C)
1=-5+3B+3C 1
B=1
3x-2 -1 +(1)x+1
(x+ 2)(x2 +4) x—2 x*+1
3x—-2 -1 X+1 1
= + > 2
(x+2)(x2+4) X—-2 Xx*+1
c) Prove that cos 20°.cos 40°.cos80° =% 04
Ans | €0520°cos40°cos80° = %(ZCOS 20°c0s40°).cos80° %
1 %
:E[cos(ZO°+40°)+cos(20°—40°):| cos80°
1 [e] [e] ] %
- :5[003(60 )+cos(-20°) |cos80
111
=—| =c0s80°+ cos 20°cos80°
2|2 v
= %[cos 80°+2¢0s 20°c0s80°]
Y%

:r%[00580°+cos(20°+80°)+cos(20°—80°)]
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4,
:%[cos80°+cos(180—80°)+ﬂ %
- %{cosSOo—cos(80°)+ﬂ %
1
d 3 1 . 04
) | If tan(x+ y):Z and tan(x—y):g . Find tan 2x
Ans | X+y+X—-y=2X
tan(X+y+Xx—y)=tan 2x 1
tan(x+y)+tan(x—
( y) ( y) =tan 2x 1
1-tan(x+y)tan(x—y)
3 1
4 3 _tan2x
31
1-—.=
43
tan 2x = — 1
04
If sinA= 1 Find sin3A
e) 5
Ans | SIN3A =3sin A—4sin® A )
3
A2
2 2
=1 2
5 PR 12
Solve any TWO of the following:
a) | Attempt the following: 06
03

Find equation of line passing through points (6,—4) and

(-3.8).
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5. | Ans | Equation of line is
Y=Y — X=X
Yi—=Y, X=X
y+4 Xx-6 1
-4-8 6+3 1
y+4_x-6
-12 9
12x+9y-36=0 1
ii) | Find the distance between the parallel lines 3x+2y-5=0 and 3x+2y—-6=0 03
3x+2y-5=0
a=3,b=2¢=-5 1
For 3x+2y-6=0
a=3,b=2¢,=-6
.. distance between two parallel lines is
| ¢—-¢ | | -6+5 | 1
Jat 07| |3+ |
=
J13
1 1
=—— OR 0.277
J13
. 06
b) | Attempt the following:
i) | Find equation of line passing through the point (2,0) and perpendicular to 03
X+y+3=0.
Ans Point =(x,,Y,)=(2,0)
Slope of the line x+y+3=0. is,
a 1
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N
5. .. Slope of the required line is,
m -1
.. equationis,
Y-¥%= ml(x_xl)
L y—0=1(x-2) %
S X-y-2=0 1
i) | Find the acute angle between the lines 3x— y+4 =0 and 2x+y = 3. 03
Ans | FOr 3x—y+4=0
a 3
slope m =——=-—=3 1
p 1 b 1 %
For 2x+y=3
a 2 i
slope m,=——=——=-2
s.tan@ = m-m,
1+mm,
| 3+2 1
1+3x (—2)
sLtand=1
sO=tan(1)= z 1
4
c) | Attempt the following: 06
i) | Find the area of ring between two concentric circles whose circumference are 77cm and 55cm 03
Ans | circumference of outer circle =77
2xr =17
77
="
27 %
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N
5. circumference of inner circle =55
27r, =55
2r
Area of outer circle=rr;
2 1
:z(ﬂj =471.81 &
2
Area of inner circle=zr}
2
%
= E(Ej =240.72
2r
Area of ring =Area of outer circle — Area of inner circle
=471.81-240.72
= 231.09 1
i) | The area of piece of land in the form of a quadrilateral ABCD. The diagonal AC 03
is 400m long off-set to B is 220m and off-set to D is 98m.Find the area.
Ans
A B
M
D C
A ABCD) = A(AABC)+ A(AADC)
:leCxBN +1><AC><DM
2 2
1 1
:§x400x220+5x400x98 2
= 63600 1
6. Solve any TWO of the following: 12
a) | Find the mean and standard deviation and coefficient of variance of the following data: 06
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6. Class-Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 3 5 8 3 1
Class Interval | X f, fx | a == ; 2 f.d, 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 2
30-40 35 3 105 1 3 1 3
40-50 45 1 45 2 2 4 4
20 440 -6 24
- Zfixi
Mean x = =/——
N
- 440
X =—
20 1
L X=22
fd? fd Y
S.D.—G_\/Z Ll —(Z ! '] xh
N N
2
= ﬁ_ _—6 x10 1
20 (20
=10.54 1
Coefficient of variance = Z x100
X
:]'ijloo
22
—47.01 1
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6. OR
Class X i fx X fx2
Interval
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
20 440 11900
iy fi X;
Mean x =
- 440
SoX=—
20 1
X =22
z fiXi2 —\2
SD.o =< —(x)
_ 11900 3 (22)2 1
20
o =10.54 1
Coefficient of variance = g x100
X
_1054 100
=47.91 1
b) Attempt the following: 06
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6. i) Find range and coefficient of range for the following data: 03
Marks 10-19 | 20-29 30-39 40-49 50-59 60-69
No of 6 10 16 14 8
students 4
C.l. 9.5-19.5 19.5-29.5 29.5-39.5 39.5-49.5 49.5-59.5 59.5-69.5
f. 6 10 16 14 8 4
Range=L—-S =69.5-9.5 1
=60 1
. L-
Coefficient of range = >
L+S
~69.5-95
69.5+9.5
-0 or 0.759 1
ii) | The two sets of observation are given below: 03
Set-I Set-ll
x=825 | x=48.75
o=1.3 o =835
Which of the two sets is more consistent?
Ans | Coefficient of variance V = Zx100

X
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6. i) For set-I
Vlzﬁxloo
82.5
-V, =8.848 1
For set-I1
V2=ﬁx100
48.75
-V, =17.128 1
V<V,
. Set-1 is more consistent. 1
) Using matrix inversion method , solve 06
X+y+2=3; X+2y+32=4 ; X+4y+92=6
111
AnS | eta=|1 2 3
149
111
|A|:1 2 3
1 4 9
|A=1(18-12)-1(9-3)+1(4-2)
~|Al=2%0 1
- A exists
12 3l L 3 p 2]
4 99 1L 9 1 4
. . 1 1 1 11
Matrix of minors =
4 99 1L 9 1 4
1 1 111
2 3 L 3 L 2]
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6. 6 6 2
=5 8 3 1
1 21
6 6 2 1
Matrix of cofactors=|-5 8 -3
1 -2 1
OR
1+12 3 1+21 3 1+31 2
¢, =(-1) 4 9‘:6, ¢, =(-1) ) 9‘— 6, cy=(-1) ) 4‘=2,
mall 1 22l 1 sl 1
Cpy =(-1) A 9‘ 5, ¢, =(-1) ) 9‘:8, Cpy=(-1) ) 4‘:—3,
3+11 1 3+21 1 3+31 1
C,. =|— _1, C,, = 1 :_2, Cypy = _1 =4
31()23‘ 32()‘13‘ 33()12‘
6 -6 2
Matrix of cofactors=| -5 8 -3
1 2 1 2
6 -5 1
S AdJA=|-6 8 -2
YA
2 -3 1
L . 6 -5 1
A’l:KAdj.A: -6 8 -2 yA
|| 2 -3 1
X =A"B
X 1 6 -5 113
y :E -6 8 2114
Z 2 -3 11]|6
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6. x| 1_ 18-20+6
=—|-18+32-12
y > 1
| Z) | 6-12+6
x| . 4
==|2
y 2
| Z) 0
X 2
y|=|1
z 0
sox=2,y=1,2=0 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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