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SHMMMER- 2023 EXAMINATION
Model Answer

Rasic Mathemcattics.

mportant Instructions to STUDENTS
The model answer given here are prepared from the answers from the previously uploaded model

Subject Code

[311302

7) answers by Board.
These model answers are not uploaded by the MSBTE official site but MSBTE study resources
website prepared it for students. This model answer has question paper also inbuilt in it, no need to
2) download it separate.
Piease remembter-that answers are not checked word to word but based on keywords which must
3) be present in your answer
The model answer and the answer written by candidate. may vary but the examiner may tryto
4) assess the understanding level of the candidate
While assessing figures, examiner may give credit for principal components indicated in thefigure.
The figures drawn bycandidate and model answer may vary. The examiner may give credit for
5) anyequivalent figure drawn
For programming language papers, credit may be given ic any other program based on
5j equivalentconcept
Students are advised to prepare all the syllabus from recommended book and use these model
7) answers for the purpose of tests.
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Find  Intevcept of tme q.x+3~5 -6
ON po+h axes., ’

2% +38 = 6

22X + 239 -6 =0

A% + by +C =©O —s+d eq"
az2, b=%, ¢=-6€

£ ¥ - esm — T —
x- nrevcept+ = - £ ~S—
Y- inte®ep+ = - S - =6 _

Stade WheHey Funchon s even oy odd
Flady= %2+ 4%+ 5 n%
FCAY) = X2+ 4%+ SInL
FEAY = 203 + 4(-%) + 8N (-X)
FlA) = ~x3 4% —sinK
LRy o L) .
ive Funchon is ODD

At which point oNn Hhe Ceve ¥= 3x ‘x
Slope of tangen+ is -s‘!

Nz 3%t
AMEF Wy o o,

Y - a0y -2% = 3-2%

at
Buk slope = -5, dY/dx =-%
-5 = 3-2%
2% = 3+S . x=g .1 x=24

£ N4z2BCUY=4F = 12-16 = =4
Point s C4,-4)

Divide 300 intn +00 parts such Haat
their pwduct s maximum.

Letr one Port be %,
ANOther pazt wid be (100-%)

Produck - P= % (l100-%)
P = 100 -2
DifF Wyt~ 5‘7‘2 - 100(1)=2% =~ [CcO-2%

But ot maxime, dy/dr= O
O= 100=-2% 2%~ 1060 . o=-cp  Purks
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eV = 1h69e! (14492
Wms_sbfémwm
Attempr any three of following  (12)
-| | 2

@ IC A:[g 4]: B=I_3 O]

Find Mateix ‘X Such +hat,

22X +3A-4B=1T, \oherI 'deﬂhtymﬂw

-

2X +8A-4B =

2x+3[_ J4[3 o] [ ]
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zx L I-S' O-C-")
= [0=-18 =12

e

| v \ "4- |
\;- * - -i[_‘% l ]

Ip A: -10 2 ’
[3 4 sJ € 8-
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(2% 2) + COx3) +(2%0) (22X +(ox¢)+ (ax2
SlR2Z)I+C4%3Y +(S0)  (BXL)+ (4 x8)+(5xr2)

B
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Te Find Detkeminoak & AB

b ’73 37'-3

= [Caxany -8 x2) |
= =168

W IABL F 0 AB is non-singulas Maltix
Reso\ve in+o parhal Ceachons

3A=-2
CAFL) CxT+4)
let, o
A= ) BL £
CRE2Y AL +4) T+ 2) AT Y/ 7-7"}'4

R

e A UIBXYC)
(L+2) (%24+4)

L 3%-2 = ACat4+a) + ch+€5cx+’2’z .@

Put A+220 ' t=z=-2 n eam(D

C3(-1y-2
=%

alctea] +0©
~C2D A==l

Pt =0 & A=z-1, in ean (D

L 300)-2 = =t (ora) + (0+c)(o+2)

- = -4 +2C
-2+4 = 2C :
2-=fec i Cal
Pur xzi(ovranyvalw), a==-l & c=\,
3C10-2 = « (12+4) + (B 1) (1+2)
I = =& 4+ (B+1) 3

1+S = JCB+1) |
€6 = ACBH) ¢ 2=0B+1 [~ B=)

o SA=2 = (Lt 1)\
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rand  sinA =5/13, & COSB = -4/S

=nd  sinCA +B).

SIN(A+B) - siNA.COSB + COSA-SINR
*TO kind cosA € sing. ’
Given  sina = $/13

SintA + COStA = 4
COS A = 1-SintA
CosA =+ '-C«?S/n)””
- 'i' l7./|3
Buwr A (s in second auadzanf, msev-e
LOE is =VE. 1% cosm— -!9-/'3—\

N, £, - » M o MY I R

sintp + c0s2@ = |
SR = I-cos?tp
SINB = TVi-(os?1y

=2 1= (cais)?
_ +13/§

Bur 4B is ebtune, means second @uadwd‘

Where sin s Pasihve, hence ux® choose
+ve value, -
- L Sing=+2%/¢

.t SINCA+R) = SINA:osg + COSA'SINE

(——\ %(= ")-«-C‘, Y (&)

sinCAHE) = -56/¢S

4

AHernpr any +Hwuee @

Prove t—hq:t SiNn3A-SinA
- COSAIA + CoSA
LHS = SIN3A-S\nA
Cos3A + COs A
- 2:Cos le‘{.ﬁ.} sin C?%‘_ﬁ)

= EANA

2: Cos tgé-&é YOS EQA—A\
2 - TR |
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o LHS = sin(3/6) —~sin (81D

_Zasi%).sin/lﬁz)
~ 2 cos(RAY . cos(32LD)
_ 4 CoshA.SInA
A cog2A - cos A E'o%}K Anukiia
= RH¢  (proved)

o« To onVETH SiR () into tan',

o @)
" . sn’n@:.'_:_

tang = 2 T X -t—an'c—'>
.sfﬁ'(é.) ran' (F)
¢ To wnvers sin'(¥/17) into tﬂlh
ek = sin'(8)3) | 132 = xT+8E
?/ e 132 @2 = x?
~8in@= 8/17 i

228 = n®
“_ ® =15

NS = g/
o= tﬂﬁ'LQ/IS)

60'5'(%) = tan' (8/15)
s To convert cos'(51/eS)

L COS@ = 8%/8s  |gqt g4t aut
o ' 1€q = % ¢

=13
i - 12 -
. tané = 4 “Os tan (13/84)

“coslcralgs) = +aw' CI3/8¢¢)

- +an'(316) - tan (8/15)

- - [ 3/4 - 8/1\S ’]_{_q,;‘(U/gl,)
= fan [|+(3Iq.sl|$ - a

Prove +hat, sin'(3-) =sin’ _S_) =C°§'(%':!

oS ’1’ IeF 8= 05 (R4/85)] 852y 2,9t
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£ Find +he equahon of straight 1ing
Passing *hmugh e point oF interséchon
OF 1infs 4x+3y=g9 & X+Y =1, and

Papallel 0 +Hne Iint SA -324Y=73,
s Point+ OF intevs€chon Of (ines

't Point of intevsedson (§,-4)
s slope of given lme,
SA-%Y=3 -
SX-FY-3 =0 - ™M =- 9;="
QY +by+c =0

aln

Sl\ope
w ma =z S/3 =
* Eqn OF yequired line,
Point (§,-49 ™2z §/3
Using slope- Point Foxm,
(M-¥1) =m (x-%1)
(Y-¢4) -—iu-s)

SX-39=-63:=20{ ¢ eqn of veq.

Find d¥/dx if x3+yd = y34yx?
H®D4+AYT = Y3 4+ yx?
DIFFf Wiry vespect +to =,

Ayt +I_x g-“’""it d -x] =3!1d"
4-[\’ dx +2

|®

4x+39y =8
xX+y = | x=3
4 3y = @ o Xty =
-3 =% =-=3 S +y =1\

Mma = m, ( Parauel lines have same

FlI+4) = s-u-s)_>;s+zx §xX=25
-S§%X+FY429+28 =2 0 ) 551(+.77+53=o
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3t [xay d".,.w (] =3y 22
= 2 dy
+[3 GRS A3

FE LW LTI SVRVE P WL " | BNPYVIRRV " § |
= 3y e i =
.'!d_“_ e %%_'L‘Xj 3ty

a1 (zx&-aa‘_x‘) = 2xy-3%x-9?
e,

dy _ 2xy-3%x*y?
dr T amy-ayt_un?
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@ Ik %= a(O9+sine) &€ v= all-¢c0s®o)

AHeEmp:  any  +hyee 3

End dYldx o 68 =T/2

%2=a (0 +8'N®)
diff Wy . 4o 6

.d.—.‘-'; =Q Ci"‘wsc)
d&

¥y = aCl=-C0s6)
MEE W to O

:L - a (0= C-sino)

1 =z a-SNné
dy _ dy/d6  g-sind
dn = dx)do TH(l+cose)
dY _ send ‘

dt = 14 cos®
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£

s en /2
dx je=T 1+ cosT/2
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.L.é.‘_* -.su'nx-.'..uogx-cosn L. dv

Ie vz =37 4 sanx® Eind ¢Y/dx

9= x>""% L tane®
) T S 3 AR SV ki
Taking loq Of b'S. ' Taking 10q oF by,
g u = tog 5% | IV = log +any

N

g u = sinx. logx MWav = . bg(tany,
DIEF wy to %, Diff w.yto X

Vo oda

SNy 1-(05% l_.cec
4 u(_ 210X + log1-tos) ﬂm‘sex

S gnXy siny 5'"" + boax. cm ¥ Jog(anx):|

LAY [eesedy
an = anx
a—wﬂ(ﬁhz)

é__ = ng x° SL'C"x
5 tamx

A Logleanx>T |

d

. dw:du.‘_o\\l

dn T e aAn
15"“” ['5‘.'“‘ +ng-wsx'] e

tanad’ [ 3582 + sogceann) |

Find Yane & coefricent G vange
class |1o-19|26-29 34-3«‘&0—«« £Y-59

Freq | 1§ 28 13 o
maKke class conhinuwow)d,

class EEOt| Freq| Hz€9S
-9 [gsiias| ¥ t= 9%
w -9 |4.5-245[ 25 Range = H=L
20-29 [24.6-345 1% = €9-$-4$
L0-29 [2a$-has| F il
@-5q |ms-sas] 10 | Rz Bo=
| I '='—-$'—°- =0 847
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(@) Calcdare mean deviahon about mean
S Hlbwing cata.
¥, 15,1%,23,28,722,. 11, &
-2 | SEP T) To caladale mean
Mean (L) = Sum of au oksesvahen
NO.- 0f. Ohservahow
= 1P HISH 184234254+ 22+U+§

y ]
=

step [) Te &nd deviahons Pom mean

-

€ D\.:'i-‘)ﬁ
k2 =l1z-131z20
\S z|13=1flz2
8 = [13-181 = | M-o-.Ej‘!"..
23 = 1%-28]:¢ : i
15 = 13-251=¢ = 40
2l =|13-22]=¢ ®
I = lip-t]= ¢ MD-=¢
S /= 13-¢l=12

Tdi= 4o

Q4(€)| T™we Following data peviains +o o
workers doing Same JOb in Factory,

Deétedls WOTKEY A | WaoYkerR
Megan +ime &40 42
S+d . deviahon 1 4 6 =
=5 Which WOTKer IS move consistent?
CoefFicient ©f vomance,
(€4 = £ xi00 = 2 xi00= 207
% &0
CC'V-)Q = _,§..suoo - _6_.;¢|oo =14:297,
* 42
L ‘. (evg) &L(EV)a

wovkey B s more onsiskent.
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a5 ALtembDt ONy TWQO &t &ilewing

@) scive Folitwing sysiem of &gn by Mmalsix
- inVegsien MmerHhod.

| A9t 2= 3,3 U=+ =4, SAUFESYE 2=

| pWate in Makix Form,

i 1 1
[3-1 3]{:}: 3
4
5 8 \ <z A

*To kind A

IAl= A(=2=18) =\ (3-18)+1 (1S+10)
= =13 &12 %¥2S =20 A eyisrs,
Maleix OF cofFactors (P) ‘

: -2 1 _)3 3| .[2-9 2

s § | |§s

o =3 +‘| -] N
. e S\ S s
—— -’l ‘ lv (
23 3 13 3 -2

s o s
-1+ 4 S
. -r-
A A= P = e —
29 o =S
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I 2an(£) - . &ind Value g5 WSA.

gz &
0 E
= 27 A
> cosax = - tant{AA)

I+ tancAalad
=t =
1+CV+V3)T 1+ L
2/3 2 \

-—-—

4/3 T 4 T 2

)| Evajuate wikhout using Calcwlatoy
tangs’— tanygo’®

1+ £aNgS. taN40

- +ans -tangod
I+ tangs. taNgo

- e}

- ﬂ“ (gs-ao)

= tanl(4s)
=71
wing Fetmuwla,
tan(A-py = £ANA-+tanB

N4+ UnA. tanpd

&s@ find distance betP parallel 1ines
D 3x+2y=85, 3L+2y=6.
2> 1ine@ 3x+2y-S=0|(!ne®
O *rN+e = O 3X+2Y-€6=0
az3, b=2,¢=-% axt+by+c =0
az=3, b=2pCi""
Dist be+" Padallel lines = | Si=C2 l
€ +bt
’-S‘-(-l)

Vitrar

-‘- i [ ]
d -%um#s

iy Fnd acde anyle ber” Iines
2% N=4 and 2A+Y+3 =0
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sSlope m':-a - -

llu»
\
w

line 2! 2%+y+3=0
At +bYtc¢ =0
a=2 , b= 4,
slope m2 -4 _-2 --2

aSEES

Acute angle 6 = pan' ma2-mi '

14+ rm-Ma
= taw' |=2-3
B R N YLX S
= tan [=2 | = vad'()
= /¢y ox 4S°

ol By TN
L 3L-yY+4 =0
ax+by +¢ = 0O

~az3, b= -
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@ A Mmanufactuney can seld ‘o' jfems ot

AHeropr any Two ®)

O pyvice of F (330-x) ech,The Cost
of pvoducing  items in T2 10%+12).
Detexmine +neé numbey ofF I+tems +o bel
Sold S0 Hhat the manulsadtuyey can
maKke +ne maximum pYEiE,
The selling cost = 330 =3¢
Totad seliing cost = * *(330-2%)
Produchon cost = %2 ¢ 10X +12

Profit = Toralselling - Produchion
cost Cost

2 (330-%) = (XF$10%+12)
330N =T —xt=-l0N=-2

LU ] )

= P==-2%x*4320% =12
s, o 2 -202%) #3200

= =4%x+3206
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T,

=2y max muUm oTEE,
Q= =432 +320
43X = 320 v X =320/4 =80

Check oy maxims,

40 _
ey = —%x+520

8P _ _4unrro
Ax? X
==4 § means £N s }
mMay at A= 80
PFi+t s Maximumat x= {0
Numbey of items +2 be Ssold FoY
may pryoF+¥ s /0.

A beam is bent in Hhe Foyw OF
cCukve Y= 2Sinx-=8sin2%x, Eind
vaclius ©f cuxvature of ¥ne beam
et x=T/2,

M= 2'SINX=S8iN%
Dikk dy
WYEd A, Z{ - 2:C08% = COSLN -2

=2 cosx -cos2x]

W& alsine-c-simna]
' = =2Sinx =4 .5'n2x
Ay A:2TT/2 R— a1
(ﬂ) = Z'st(g)'(osz’g]
dv/n=T
i - LO"'(—.')]

(du‘& 1:__

Radu.u of cuzvdu.:o,z 12
LH-(dV/dt) ] sz]

| 4% fax? | - !
€ = 6.590 units.
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Sind MEan. Std-deviahion € (o-eFTaitut
OF Jaxiance€ oF Feliowing dai?,

Frequency | 14 23 3 21 s

class (nmud[o-\o yo-w w-ao}ga-«o \40-9:,

TS F~'nd mean

cI £ <! & Wi
0-10 s § 30
0-20 23 IS S Wean
20-30 13 1§ eFs | X=FHX
36-4p0 2! 3§ 23§ ’ = F
W-SD IS 45 6%S = 2'?;"

: s
f'?o :—2-5':3 ’ x=2S$

2) To Find std. deviahon.

CI. | i | & | dizll-i] =S Vi

0-10 | & [ 14| =z|as-S|=20 14220% scoo
1o-20 | 1S | 23 = J2s-' 81z 23r10t: 2300
20-30 [ S | 2% | =|s-25|=0 23x0*: O
20-40| ¥% | 2! |125-38|z10 21%10% 2100
ho-52| 45 | 1S | =|28-u4s5)=20 15228z 00D

THAt
< - - = K000
$D0.= 6= (E6AZ | 16000
b 54 o I 100
€ =12:649|
TO ¥Fnd CVY:
cve S _x 00
-
- l‘1°‘¢04 *'00
X
\cv = S0-89¢

Theye are oHrey teble meHaocld owso]
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