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SUMMER - 2016 EXAMINATION
MODEL ANSWER

Subject: BASIC MATHEMATICS
Subject Code: 17104

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

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

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

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

equivalent concept.
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Que. | Sub. Total
Model Answers Marks
No. | Que. Marks
1. Attempt any TEN of the following: 20
1 X x2
(@ |Findx ifft 2 4|=0
1 3 9
Ans,
1 x x°
1 2 4|=0
1 3 9
£ 1(18-12)-x(9-4)+x"(3-2)=0 1
L B6-5x+x =0 Y%
L(x=3)(x=-2)=0
(x-3)(x-2) y )
oX=3 orx=2
(b) [a-—4b 5 7 11 57
Find the value if a and b If =
| 6 —a+b| |6 -5
Ans_ fa—4b 5 —| rll 51
| 6 -—a+b| |6 -5
a-4b =11 1
—-a+b=-5
=3,b=-2
a 1 2
c) 3 21 [-1 -1
IfA:Il —lland B=I3 2|verifythatA+B=B+A
[0 4] |4 -2
3 271 -1 -1] [2 1]
Ans. A+B::1 -1I+:3 2I:I4 1I
o 4] [« 2] [¢ 2] '
[-1 -17 [3 27 [2 1]
B+A:I3 2I+i1 —1I:I4 1I 1 2
[+ 2 Lo 4] [a 2]




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

Subject Code: 17104 Winter-2015 Page No: 3/28
Que. | Sub. Total
Model Answers Marks
No. | Que. Marks
1. d) (7 o 2]
If A= I 1 2 6 I find whether matrix A is singular or non-singular.
|4 5 3]
[7 0 2]
Ans. A:Il 2 6}
|4 5 3]
7 0 2
A=t 2 s
4 5 3
=7(6-30)-0(3-24)+2(5-8)=-174%0
M atrix A is non singular 1
1 2
e) Resolve into the partial fraction 1+ .
X" -1
Let 1 1
e =
Ans. x' -1 (x=1)(x+1)
1 A B
= +
(x=1)(x+1) (x-1) (x+1)
1=A(x+1)+B(x-1)
putx =1 Y
L1=A(1+1)
1
A=—
2 Y
putx =-1
1=B(-1-1)
o1
.B——; 1,
1 1
1+ ! =1+ ! =1+ 2 + 2
x' -1 (x=1)(x+1) (x-1) (x+1) 1y
2
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1.
f) Find the value of sin>60° + tan’45° — cosec’30°

Ans. sin”60° + tan? 45" — cosec’30°

(£\2 )

:LZJ +(1)2—(2) 1
=—gor—2.25 1
4 2

) Prove that sin 2A = 2sin Acos A

1
Ans. | L.H.S=sin2A =sin(A+A) /2
=sinAcosA+cosASsinA 1
=2sin AcosA=R.H.S
Y%
2
h) 1 1
If tan A=— , tan B = — , find tan(A+ B)
2 3
) (A B) tan A + tan B 1
an + =
Ans, 1-tan Atan B
1 1
fnli
- 21 31 -1 2
1—-—x— 1
2 3
. . . tan 32° + tan 88’
) Evaluate without using calculator . 5
1-tan32 -tan88
tan 32° + tan 88°
Ans. : — = tan (32" + 88")
1-tan32 -tan88
. 1
=tanl120
= tan (90° +30°) 1y
= —cot30° 2

%
A ‘
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1.
J) Find the principal value oftan’l(\/g)
Ans. .
tan 1(\/3_): 0 1
\E: tan @ L
since tan60’ =\/3T 1
.. 6 =260"
7 2
k) Find the angle btween the lines 3x+2y =6 and 2x-3y =5
-3 2
Ans. mo=— m, ==
2 3
1
m, —m
tan 0 = |— :
l1+mm,
-3 2
|23 | 1,
-3 2
1+ —x—
2 3
1 0 a 2
f=tan " =90 = ; 1y
) Find the range from the following data:
ANs 800, 725, 750, 900, 925,910, 1000, 790, 870, 920
Range = Largest Value —Smallest value
=1000-725
1
=275
1
2
2. Attempt any FOUR of the following: 16
a) Solve the following equations by Cramer’s rule:
X+y=3,y+z=512z2+x=4
1 1 0
Ans | p-jo 1 1/=1(1-0)-1(0-1)+0(0-1)=2 1
1 0 1
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2. 31 0
D,=5 1 1|=3(1-0)-1(5-4)+0=2
4 0 1 1
1 3 0
D,=|0 5 1|-1(5-4)-3(0-1)+0=4 1
1 4 1
1 1 3
D,=10 1 5/=1(4-0)-1(0-5)+3(0-1)=6 1
1 0 4
D 2
X=—=="=1
D 2
Dy 4
y=—=—=2
D 2
D, 6 5
X = = — =
D 2 4
2 -3 3 -1 2 ;
b) |fA:r —|,B:|— —|,verifythat(AB) =B'-A'
1 s |1 o0 1]
Ais2x2,Bis2x3.
Ans AB_rz -313 -1 27
1os [ oo 1]
AB [6-3 -2 4-3]
“lses -1 o245) 1
[3 8]
AB—r3 -2 1] (AB) —|72 71|
_Ls -1 7J N | 1
1 7
[3 1]
BT—| 1 0|AT—r2 L] 1
e _L—s SJ
2 1]
[3 1]
aiar | g Il2 1l
B | DR
- J J
[6-3 3+5] [3 8]
BTAT:I—Z —1i=I—2 —1i 1
L4—3 2+5J Ll 7J 4
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2. ri 2 -27
C) Find inverse ofmatrix,A=Ifl 3 0 I
o -2 1|
Ans r1 2 -27
LetA:i—l 3 oi
o -2 1|
1 2 -2
|Al=]-1 3 o
0 -2 1
|A|=1(3+0)-2(-1-0)-2(2-0)
|A|=120 1
A" exists
13 o -1 0| |-1 3]
I—z 1 0 1 ‘o —2I
Matrixofminors:I 2 2 toe boe :
[l-2 1 0 1 0 -2||
Iz -2 1 -2 1 2I
3 o] |-1 o] |1 3]
rs -1 27
=I—2 1 —2} 1
|6 -2 5 |
3 1 2]
M atrix of cofactors :IZ 1 2} Y2
|6 2 5]
(3 2 6]
Adj.A:Il 1 2I 1
|2 2 5]
A’lziAdj.A
Al
[3 2 6]
A’1=£I1 1 2I 1
|2 2 5] 4
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2, (73 11 o 271 %
| | [[T=2T ] .
d) Ifl3|4 0|—2‘—2 3‘% J=‘y| then find x,y,z
2
[ 13 3] [-5 o)) 7 |2
Ans | (T9 37 [0 47 Mx]
iy o1l g gllItty !
| 17| |H2J—|V|
Lo —of [-10 s]f-"" [2]
e .
RS P
|19 -17| | z |
[ -9-2 1 [x]
}—16—12I=Iyl 1
|-19-34]| |z]
BN
| 728 = Y
|-53] [z] 1 4
x=-11,y = -28,z=-53
e) . _ _ X-5
Resolve into partial fraction -5
X + X —6X
Ans X-5 - X—-5 B X-5
x>+ x> - 6x x(x2+x—6) x(x=2)(x+3) 1,
Xx-5 A B C
=—+ +
x(x—2)(x+3) X XxX—-2 x+3
x75:(x72)(x+3)A+x(x+3)B+x(x72)C
Y5
Putx =0
-5=(-2)(3)A
5
A=—
6 Y
Putx =2
—3—(2)(5)8
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2. T 1
10
Putx=-3
-8=(-3)(-5)C
8
wC=-— 1
15
5 -3 8
x—-5 e
:g+ 10 4 15 1
x(x=2)(x+3) x x-2 x+3 4
3
f) Resolve into partial fraction
x =1
X
Ans 2 F
X —=1)x
3
X =X
- 4+
X
3
X X 1
=X+
x2 -1 x? -1
X A B
== + Ya
x =1 x-1 x+1
“x=(x+1)A+(x-1)B
Put x =
1=2A
1
A== 1
2
Putx=-1
-1=-2B
1
gL 1
2
1 1
X3 X 2 2
> =X+ — =X+ + L
x -1 x =1 x-1 x+1
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3. Attempt any FOUR of the following;: 16
a) Solve the equation by inverse matrix method:
3X+y+2z2=3,2x-3y-2=-3 ,X+2y+z=4
Ans 3 1 2]
LetA:IZ -3 —1I
1 2 1]
|A[=3(-3+2)-1(2+1)+2(4+3)
|A|=-3-3+14
~|al=8=0 "
A ' exists
3 1 27
A:IZ -3 —1I
1 2 1]
[-3 -1/ |2 -1] |2 =3[l
iz G O R N I 2I
Matrixofminorsf: ? > 2 ’ 1:
| 1 11 1 2|
Il 20 3 2| 3 1I
3 -1 2 -1 2 -3
-1 3 7]
S 1
|5 -7 -11]
[-1 -3 7 ]
M atrix of cofactors:l 3 1 -5 i
|5 7 -11]
-1 3 5]
Adj.A=I—3 1 7 I 1
|7 -5 -11]
A’lziAde
4]
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3. -1 3 5
1
A1=§I—3 1 7 I &
|7 -5 -11]
[ x] [-1 3 5 [ 3]
o |_1|_3 1 ; ||_3|
YT gl I
|z | |7 -5 -11]| 4|
[x] [ -3-9+20
:yizéi —9—3+28} 7
|z | |21+15- 44|
[ x] [ 8]
o |_1|16|
YTl
[z [-8]
o
SR
2] L] .
4
x=1y=2,2=-1
b) Resolve into partial fractions: 3x -2
(x+2)(x2+4)
Ans ) 3x -2 B A +Bx+C
”(x+2)(x2+4) X+2 x' +4
.'.3x—2:(x2+4)A+(x+2)(Bx+C) 1,
Putx =-2
. —8=8A
L A=-1 1
Putx =20
-2=(4)A+(2)C
-2=-4+2C
L C=1 1
Putx =1
.~ 1=(5)A+3(B+C)
1=-5+3B+3
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3. ~1-3+5=3B
- 3=3B
LB=1 1
3x -2 -1 1
X -2t Y 4
(x+2)(x2+4) X+2 X +4
. . . 2x+1
C) Resolve into partial fractions ———
x“(x+1)
Ans 2x+1 A B C
- :—+—2+
x“(x+1) x x X +1
2x+1=x(x+1)A+(x+1)B +x°C Y
Putx =20
1=(1)B
(1) .
B =1
Putx =-1
1
n-1=C
Putx =1
L 3=(1)(1+1)A+(1+1)B +(1)°C
~3=2A+2B+C
©3=2A+2-1
w2=2A
1
SOA =
2x+1 1 1 -1
. =—+—+ 4
x“(x+1) x x X +1 1
Given tan (A B)3t(A B) 7 find tan2A
iven tan(A+B)=—,tan (A - B)=—,find tan
d) 4 36
Ans Let A+B=x,A-B=y
X+y=A+B+A-B=2A 1
Ltan(x+y)=tan2A
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3. tan x + tan y
L tan2A= ——mMM—— 1
l1-tanx-tany
3. 7
__4 36 1
3 77
1——x—
4 36
416 1 4
= - ——=-4.7816
87
T
e) If A+ B =—,show that (1+tan A)(1+tanB)=2
4
Ans | LetA+B = —
4
.'.tan(A+B)=tan% A
tan A+ tan B _ 1
1-tan A-tan B
tan A+tan B =1—-tan A-tan B &
tan A+ tan B +tan A-tan B =1 Yo
tan A(l+tanB)+tanB+1=1+1 1
(1+tanB)(1+tan A) =2 Y 4
1 1 1
f) Provethattanl{—}rtan1(—}“%{—}:1
2 5 8 4
1 1
Ans Lettan1(—)+tanl[—j+tan1L—J
2 5 8
(1 1)
ot 1
:tan’l\ 2_5 |+tan1{—j
PRy 8 1
\ 2 5)
tan- 7 an-
=tan — |+ tan —
o) Y 1
(7 1)
| o . | 4
:tan’1| 9 8 |:tan’1(1):1 2
FERAEY 4
L 9 8)
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4. Attempt any FOUR of the following: 16
a) Prove that cos(A + B)=cos Acos B —sin Asin B
1 Q
Ans.
A
li
R
1
A+B
B
& "\ >
) o} N M
Right
Angled Acute Angle Trigonometric Ratios
Triangle
PM oM
A OMP /MOP = A sin A= ——, CcOSA=——
OP oP
. PQ OP
A OPQ /ZPOQ =B sinB=——, cosB=——
0Q oQ
1
A PR /ZPQR = A in A PR A QR
= sin =, CcoS = —
Q Q FQ 0
QN ON
ZNOQ = sin(A+B)=——, cos(A+B)=——
A ON 0 0
Q A+B Q Q
ON
5 cos(A+B)=— Yo
0Q
B OM - MN
0Q
Yo
B OM - PR
0Q
B oM PR
0Q 00Q
~OM OP PR PQ 72
OoP O P O
Q Q Q 1, 4
=Cc0sAcosB —sin Asin B.
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4, OR R
Consider a standard unit circle P
Let P,Q,R,S be points such that S X 1
ZXOP=A , ZX0Q=B , ZXOR=A-B
From fig.
ZPOQ=A-B
.. ZP0OQ = ZXOR P(cos A,sinA) , Q(cosB,sinB)

R(cos(A-B),sin(A-B)) , S(1,0)

- Chord PQ =Chord RS

2 2

2 2

\/(cosA—cosB) +(sin A-sinB) :\/[cos(A—B)—lJ +[sin(A-B)-0] 1
(cosA—cosB)z+(sin A - sin B)z:[cos(A—B)—l]z+[sin(A—B)—0}2
.. cos’ A+cos°B-2cosAcosB +sin’ A+sin’B-2sin AsinB =

cosz(A—B)+1—2005(A—B)+sin2(A—B) 1
~1+1-2(cosAcosB +sinAsinB)=1+1-2cos(A-B)
.. c0s AcosB +sin AsinB =cos(A-B) A
Replace B by - B in above equation

.. c0s Acos(-B)+sin Asin(fB):cos(Af(fB))

.. c0s AcosB —sin Asin B =cos(A+B) 4
b) W ithout using calculator prove that
sin 420" x c0s390° +cos(-300° )xsin (-330") =1.
Ans. N
3
sin 420° =sin[4x90° +60°]=sin60° = — Ya
2
0 0 0 0 \/g ]/
c0s390 =cos[4x90 +30 ]=co0s30 =— 2
2
cos(—SOOO)zcosSOO0 ... Since cos(-6)=cos6
=cos[3x90° +30°] Ys
=sin30°
1
=— Y%

2




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

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

Subject Code: 17104 Winter-2015 Page No: 16/28
Que. | Sub. Total
Model Answers Marks
No. | Que. Marks
4. sin(—330°)——sin3300 .. Since sin(-0)=-sin@
1
= —sin[4x90°-30°] 72
= —(-sin30°)
1
. 2
2
L.H.S.=sin420°x0053900+cos(—3000)xsin(—3300)
_(«/3_\(\/_\ 1 1
Y ety
=1
= R.H.S. 1 4
3tan A — tan’ A
c) Prove that tan 3A= >
1-3tan” A
ANS. | tan3A =tan (A +2A)
B tan A+ tan2A
1-tan Atan2A 1
2tan A
tan A+72
- 1-—tan A
2 tan A
1- tan A(iz\ 1
Ll—tan AJ
tanA(l—tanzA)+2tanA
- 1-tan’ A
2
1-tan” A-tan A(2tan A) 1
1-tan’ A
B tan A—tan® A+ 2tan A
1-tan’A—-2tan’ A 1
_ 3tan A — tan’ A
1-3tan’ A 1y 4
1 1
d) Prove that: tan'l(— +tan —\:1
12)7" (5) 7
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4. (1 1 )
i
(1) . PR 5
1 1 1
Ans. | tan — |+ tan — | =tan 7| |
) )T
L 2 3)
=tan ' (1) 1
T
= — 1 4
4
sin4A +sin5A +sin6A
e) Prove that =tan5A
cCoS4A +cos5A +Ccos6A
Ans. | sin4dA+sin5A+sin6A sin4A +sin6A+sin5A
cos4A +Ccos5A+Cc0s6A cos4A +Ccos6A+cCcos5A
2sin5Acos(—A)+sin5A
2cos5Acos(-A)+cos5A 2
sin5A[2005(—A)+1J
= 1
COSE)A[ZCOS(—A)+1]
4
=tan5A 1
4 12 33
f) Prove that cos_lf—\+cos'l(—\ = cos'l(—\
5)7°° {13)7°° Les)
4
Ans. | Let cos’l(—\ = A
ls)
4
" COSA=—
5
~sin“A=1-cos’ A
16
25
9
25
. 3
Sosin A= —
5 1
L(12)
cos —|=B
ey
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4, 12
.. cosB = —
13
. sin?B=1-cos’B
L
7 169
25
169
s sin B = i 1
13
5. cos(A+B)=cosAcosB -sin AsinB
_ 412 35
513 513
48 15
_ 2= 1
65 65 72
33 Y%
scos(A+ B):g
A+ B = cos’l(ﬁ\
65 )
: cos’l(i\+cos’1(£\:cos’l(ﬁ\ 1
h sz L13J LGSJ 4
OR
Let cosl[ij:
5
13
4 5
COS A =—
5 B
s tan A = 3 12
4
A= tan‘{%}
(40 (3
cos | —|=tan | — 1
5)77" 4
L (12)
cos | —|=
\13)
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Marks

4, . 12

(o0}
Ne—

56

65

33

Yo

Yo
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5 Attempt any FOUR of the following;:
3
a) W ithout using calculator ,Prove that :sin 20°sin 40°sin 60°sin80° = —
16
Ans. sin 20°sin 40°sin 60°sin 80°
. 0 . 0 3 . 0 ]/2
=sin 20 sin40 ——sin 80
2
=£[25in 20° sin 40°Jsin800 1
4
—£ cos(-20° cos60’ |sin80°
= =, cos(-20°) - cos60’ | %
3 1
=£|—005200——Tsin80O Y
s | 2|
3 1
=£|—c052005in800——sinSOO—|
s | 2
Y%
3
:£r£2c0320°sin80°7£sin80°1
4 LZ 2 J
3
_£[sinloo°—sin(—eo)—sinso°} &
8
Jal . 3 o
= —|sin(2x90 -80)+—-sin80" | 1y
8 | 2 i
Y -
=—1sin80 + —-5sin 80 |
8 | 2 ] 4
3
:1_6 1
C+D CcC-D
b) Prove that sinC +sin D = Zsin( i \cos( )
2 )
Ans.
We know that,
2sin AcosB =sin(A+B)+sin(A-B) 1
Put A+B=C
A-B =D
C+D C-D 2
A= and B =
2 2
C+D cC-D
sinC+sinD:25in( i \cos( ) 1 4
2 )T
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5. ([(x+y)
c) Prove thattan’1x+tan’1y:tan’lL yJ,x>0,y>0 and xy <1
1-xy
Ans.
Put tan 'x = A and tan 'y = B 1
x=tan A and y=tanB
tan A + tan B
tan(A+B)= ——— 1
1-tan Atan B
X+y
= Yo
1-xy
[(x+y)
A+ B =tan ' Y 1
Ll—xy
([(x+y) 4
tan 'x +tan 'y = tan ' y Y%
Ll—ny
d) Find the distance between the lines 3x+2y =5 and 6x+4y =6.
Ans. | LetL :3x+2y=5
and L, :6x+4y=6 = 3x+2y=3 Yo
L,: 3x+2y-5=0
L,: 3x+2y-3=0
a=3,b=2,c¢ =-57¢,=-3 1
distance between the lines is given by,
c,—-¢C
d — 2 1 1/
[ 2
a’+b’
-3-(-5) 1
3%+ 2°
2 2 "
= |—=—=| = —=—units
NEIRRY X 1 4
e) Prove that the length of perpendicular on the line Ax+ By +C =0
f th int P ( ) is P Ax, + By, + C
rom the poin X, Y,) isP= | —/———
JA? 4 B?
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5. Y 4
\R p
Ans. Yo
< 5 Q\ >«
L: Ax+By+C=0
v
-C ( -C) Y%
LetQ| —,0 dR|0,—
N (PR i Gy
X, Y, 1
1|-c il ¢y [(-c (c?)]1
A(APQR)=—=|— 0 1j=—=|x |0+ — |-y, | —=0[+1] — ]|
2|1 A 2|_ L BJ kA J \AB)J
-C
0o — 1
B
:il—x1C+y1C+C LUL(AxHByﬁc)1 1
2{5 A ABJ ZLAB J
: c o Jr-e YooY
d(QR) = - - =,/ —-0 0+— 1
(QR) \/(Xl X,) (Y= Y,) \/L Y s
\/cz c’ \/BZCZ+A2C2
=, |+ —=
A* B’ A’B?
C 2 2
=—~NA +B 1
AB
1
A(APQR)=—xd (QR)x PM
2
_L A’ +B2xPM Y2
2 AB
-.i—(Ax1+By1+c)=—— A°+B*xPM
2 A 2 AB
Ax, + By, +C e . L.
PM = |——————— * distance is always positive 1
JA?+B? 2
4
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5. f) Find equation of the line passing through the point of intersection
of linesx+y=0and 2x-y =9 and point (4,5).
Ans. | x+y=0, 2x-y=9
Xx+y=0
2x-y=9 "
3x=9
X =3
y=-3
point of intersection =(3,—3):(x1,y1)
and given point=(4,5)=(x,,y,) !
its equation in two points form is YoY% _X7X%
Y,= Y, X, —X
y-(-3) x-3 2
5-(-3) 4-3 .
y+3 3
8
y+3=8(x-3)
y+3=8x-24
-8X+Yy+27=0 or 8x-y-27=0 1
OR
X+y=0, 2x-y=9
X+y=0
2x—-y =9
3x=9 1
X =3
y=-3
point of intersection =(3,—3)=(x1,y1) 1
and given point =(4,5)=(x,,Y,)
slope of lineism = Y2~ Vi _ 5-(53) =8
X, = X, 4-3 1
. the equationis, y-y =m(x-x,)
y-(-3)=8(x-3) 1
y+3=8x-24
-8Xx+y+27=0 or 8x—-y-27=0 1
4
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16

Ans,

Attempt any FOUR of the following:

| m-m,

lines is @ = tan

1+mm,

¢, =Inclination of L,

.. Slopeof L, is m, = tan g,
tan @,

Slope of L, is m,

A

If m and m, are the slope of two lines then prove that angle between two

Let ¢, = Inclination of L,

v

OV
- from figure,
6=0 -0,

s tan @ =tan (6, -40,)

1+ tan @ tané@

m,—m
s tan @ = —% 2
l1+m,-m,

Since @ is acute

m,-m,

cotan @ =

l1+m -m,

_ -m
6 =tan’

ml 2

l+m -m,

tan g, —tan @,

2

Yo

Yo

Yo

Yo
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6. b) Find the equation of line passing through point of intersection of lines

2x+3y =13, 5x—-y =7 and perpendicularto 3x—-y+7 =0
AnS. 2x +3y =13
5x—-y=7
2x+3y =13
15x -3y =21
17x =34
XxX=2,y=3 - Point of intersection = (2,3) 1

Slope of the line 3x—y+7 =0 is,

1 1
Slope of th ired lineis, m=——= =

pe o e require Ine 1Is m - 3 ]/2
0

Ly -y, =m(x=x)

1 1
y-3=-—(x-2
~(x-2)
L X+3y-11=0 4
Yo
C) From the following data ,Calculate range and coefficient of range:
Marks 10- 20- 30- 40- 50- 60-
19 29 39 49 59 69
No.of 06 10 16 14 08 04
student
Ans. Range=Upper boundary of the last class — lower boundary of first class
=69.5-95 1
=60 1
Ficient of Range
coefficient of range =
g sum of the highest and lowest value
60
- 1
69.5+9.5
60
=— 0r0.759 1
79
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6. d) Find the mean deviation from median of the following distribution:
Weight | 10— | 15- | 20- | 25- | 30- | 35- | 40-
(ingms) | 15 | 20 | 25 30 35 40 45
No. of 07 12 16 25 19 15 06
items
Class X fi cf | b=|x-m| | fil
Ans.
10-15 12.5 07 07 15.5 108.5
15-20 17.5 12 19 10.5 126
20-25 22.5 16 35 5.5 88 5
25-30 27.5 25 60 0.5 12.5
30-35 32,5 19 79 4.5 85.5
35-40 37.5 15 94 9.5 142.5
40-45 42.5 06 100 14.5 87
Total 100 650
N
——c.f
Median = L + -2 x h 1
50 - 35
=25+ X
25
=28
fD,
M.D= 2 "D,
N 1 4
850 _
100
€) In two factories A and B ,engaged in the same area of the industry
,the average weekly wages (in Rs.) and the S.D are as below:
Factory | Average wages SD
A 34.5 5.0
1
B 28.5 4.5
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6. Which Factory A or B has greater variability in individual wages ?
Ans.

For Factory A
Yo

s.D
CV, = —=x100
X

5.0
= x100 =14.49 1
34.5

For Factory B

S.D

CV, =—=—x100 Yo
X
4.5 1
= x100 =15.79

28.5
CVv,<Cuyv,
.. Factory B has greater variability 1 4

f) Calculate the mean and standard deviation of the following frequency
distribution:

Class 0-10 10-20 20-30 30-40 40-50
Interval
Frequency 14 23 27 21 15
ClI X, Freq f x. X, f.x,”
Ans.

0-10 5 14 70 25 350
10-20 15 23 345 225 5175 2
20-30 25 27 675 625 16875
30-40 35 21 735 1225 25725
40-50 45 15 675 2025 30375
Total 100 2500 78500

>

< |
I
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2500 _
100 1
f. — 2
S.D= DI X
N
78500 2
= ~(25) =12.65 1
100 4
OR
CI Xi fi di di2 fidi fidi2
0-10 5 14 -2 4 -28 56
10-20 15 23 -1 1 -23 23
20-30 25 27 0 0 0 0 2
30-40 35 21 1 1 21 21
40-50 45 15 2 4 30 60
Total 100 00 160
— f.d, 0
x= A+ xh=25+—x10 = 25 1
N 100
td? (Y fd, )
s.o\/zz"th
N N
1 4
160 ( 0
=, |—-| — | x10=12.65
100 LlOOJ
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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