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Mathematics-1 for Computer Science Stream (22MATS11)
Time: 03 Hours
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First Semester B. E Degree examination

Max. Marks: 100

Note: Answer any FIVE full questions, choosing at least ONE question from each module.

Module-1 Marks
Q. 01 |a : : _1 dr
With usual notation prove that == ( . 6) 6
. _ _ b
b | Find the angle between the curvesr = row and r = Tecoes 7
¢ | Find the radius of curvature of the curve ;/:; x3 (x — a) at the point (a, 0) 7
. OR
Q. 02 | a | Show that the curves = a(1 + cos 8) and r = a(1 — cos ) cuts each
other orthogonally
b | Find the pedal equation of the curve r(1 — cos@) = 2a
C | Find the radius of curvature for the curve y? = @ , where the curve 7
meets the x-axis.
Module-2
Q.03 |a Expand log(1 + sinx)up to the term containing x* using Maclaurin’s 6
series.
b | If u = log(tanx + tany + tanz) show that
in2x 22 + sin2y 2 + sin2z 2 = 2 7
sin2x >+ sin2y -+ sin2z - = 2.
¢ | Find the extreme values of the function f(x, y) = x2 + y% + 6x — 12. 7
OR
X4 X 1/x
Q04 |a Evaluate lirrtl) (ﬂ) 6
F] F]
b|1fu= f(fzi)showthatx—+ya;+ a: 0 7
¢ | If x =rsinBcose, y = rsinfsing, z = rcoso
a(x,y,2)
fmd the value of 26.0) ) 7
Module-3
@Y _ 2
Q.05 |a Solvedx+x—yx 6
b | Find the orthogonal trajectories of r = a(1 + cos@) where a is parameter. 7
¢ | Solve p% + Zpycotx y 7

OR

M .




3x—y+4z=4,
2x +y — 2z = 5 and hence solve

Q. 06 | a | Solve y(2xy + 1)dx — xdy =0
b | Find the orthogonal trajectories of the family r™sinné = a". 7
R
¢ | Find the general solution of the equation (px — Ny +x)=2p
by reducing into Clairaut’s form by taking the substitution q
X=x2%Y=y2 )
_ Module-4
Q. 07 |a | (i) Find the remainder when 2% is divided by 47.
(ii) Find the last digit in 7"'®, ]
b | Find the solutions of the linear congruence 1 1x = 4 (mod 25).
¢ | Encrypt the message STOP using RSA with key (2537, 13) using the
prime numbers 43 and 59. :
Q. 08 |a I{sing Fermat’s Little Theorem, show that 830 — 1 is divisible by 3}.7 6
b | Solve the system of linear congruence
x = 3(mod5), y = 2(mod6), z = 4(mod7) 7
using Remainder Theorem.
o | (i) Find the remainder when 175 x 113 x 53 is divided by 11.
(ii) Solve x* 4 5x + 1 = 0(mod27). 7
j Module-5 ]
Q.09 |a 2 3 -1 -1
] .|t -1 -2 -4
Find the rank of the matrix 3 1 3 -2 6
6 3 0 -7
b | Solve the system of equations by using Gauss-Jordan method:
x+y+z=9
2x+y—2z=0 7
2x + 5y +7z =752
C Usin:g power method, find the largest e:igenvalue and corresponding
6 -2 2
eigenvector of the matrix A = [—2 3 —1] 7
2 -1 3
OR
Q.10 |a Solve the following system of equation by Gauss-Seidel method:
20x +y—2z=17 6
3x +20y—z=-18
2x — 3y +20z =25
b | Test for consistency
x—2y+3z=2, 7

Solve the system of equations by Gauss elimination method
2x+y+4z=12, 4x+1ly—2z = 33,8x—3y+2z=20




Table showing the Blooms Taxonomy Level, Course outcomce and Program outcome
Question Blooms Taxonomy level attached | Course outcome Program outcome
Q.1 a) L1 cool | po 01
b) L2 co 01 POO1
c) L3 co o1 PO 02
Q.2 a) L1 Ccoo01 PO 01
b) 12 co 01 PO 01
<) L3 co 01 PO 02
Q.3 a) L2 C0 02 PO 01
b) 12 €002 PO 01
c) L3 ] €0 02 PO 03
Q.4 a) L2 €002 PO 01
b) L2 CO 02 PO 01
c) 13 €002 PO 02
Q.5 a) 12 C0 03 PO 02
b) 3 13 C003 PO 03
c) i L2 co03 _ POO1
Q6 a) 2 , 0 03 ] PO02
b) 13 - 003 PO 03
c) L ] o003 POOL
Rt a) 7 2 co 04 P00l
b) 2, " CO 04 PO 01
g & - 3 €O 04 PO 02
Q.8 a) ¥ i P coo04 ~ pooO1
b) : L2 2 j co 04 PO 01
) H 12 _ CO 04 " PO02
Q.9 a) e B - COO05 “POO1
b) g L3 CO 05 PO O1
< L3 - €005 PO 02
ST a) L2 CO 05 ~ POO1
2 = €005 PO 02
- 9 L3 ] O 05 PO 01

Lower order thinking :s:kills:

Bloom's Remembering Understanding Applying
Taxonomy (knowledge): Ly (Comprehension): Lz (Application): L3
Levels Higher-order thinking skills

Analyzing (Analysis): Ly | Valuating (Evaluation): Ls | Creating (Synthesis): Lg
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.No. Solution and Scheme Marks
ia) \/\/z know that
2 2
P=rsing ; P=r7sin’d "
2
—#-L:.;i_z[/-/- Co'l‘%] M
L [1+L (2z)?
A* -+J‘21 A6 J 2M
c ., e +'—' ' o—— .
P?* 2+ 39 a’&} ) i

Y(ittes@) = a , rli-ces8) = b

Takmg [egarittwm on bott) sides

lojﬁ,}loj (1+ces0)=109a ; /\gin+/c39.[/-cm<9)=/,o\3é P
p//ééennﬁa,/)n wr t 8 on bott, cides we St

Lodn o, ZSmO” _ da, sme  _ (M
A odo" 1403567 " ) % ds TJ-ceqe - ©
CD7L75/ - SIn& ; C07L¢l= - /o 2M
| #Ces6 [ g
_ 2S/nb/r-(e38/7 . Cot-¢, = 3‘9’79/1' (658, %
co 71'?{/ T 2(08%8/2 2C) r)&@/q_
(of @, = Tomn8/r ;  Clotd, = (ot
coh;;/ = (ot (Mh-0/2) Bz —8/y Y

b - Tl -8lz e
The Mjlx, betveen +he cusves X

|-G | Z-2~(-8)] =75 m
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Q';o' Solution and Scheme
s L&
2 len Y= 9(42-—@9(3 =
dibh wr b A e €8
dy _ 4x°—392% e
dn F )
%q’: /9_91226a'>1
At (4/0)
f:%/- = 4—q$—-3613_:C43 2M
n
ay - ;Q_qo‘.-éqo‘:éaz'
dnz [tV)
)
. [17@2T% . (1 22?]2 g a6)%
. 12 : 6a ~ - 2M
: 697
Z
a) S=a (l+(e38) , r=a( -8
Tadcing /iju"}‘/’)m o both Sides
/05/‘2, ':-/OJQ‘F ,9\’7 (1 (a8 @) ) /Oync/agm+/9§(/—(059) [
: 3 2\6 w-r. £ 9 weget ‘
2 A ~S/n8 ! dr oo E17°
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= Cot (Tht8/1) (ot = COF (802
b-gr2 ;5 PO M
The M&{o bedweer? Ao CLWHVEN U
= [0 _
|6 —4.) = |B+2 -2 _772'; v
b) n(1-088) =2.A
Tak/nj /qu\)#rn on both Sideo
/fj/w/oj (1-(es8) = /5724 l
| Al Lk 8 e get “
) Ldh . sme -
o A * /,Ca56~0
|
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—J- Solution and Scheme Mark
dn . ZSME . _ —20n6),. (40 o
BT Tcete T i £ R i M
2.8/n 20/)
Cavaf == foy
- —-9 .
[P~ e o
p=rsing = ys)nEBhn)
Pz —231h0)a I
From phe groen 67/"’
/’W@: 9—@/’,“
i
251n®/, = Faf4_
S51n6/, = Vl'q/h./
pe=r= /2
9 yEZakew . & _a>
7C e
drf fevenhating wereE A
_ —a° ' .
2ty = 27}1—2.' . I
44 the ,Dw‘of w/\;n CuAV el THe X-AMg  Y=O
2 aHon =0 = A=< o
S The pF %, infersechm 13 (2;0) j
at (a,0) )
7; = (o %
L odn g = TR (A A, =0 of (a4,
.. _a—\; = ’1, O(g (% (/) ! [ l
A, = -22% = A= ~a & (40 2.M
o
£ - Clv”’(v?']g/L
N2 | %
1+ 5% [: -2 )
- "—2/0\ 2
5, 522
2 M
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Q.No.

Solution and Scheme

3q)

Lef = l03(1+51n71) Yo) =09 (1n=0

J , Cort

Yo A

| +SIha

Cl+Sma) Y, = (o3
- (030 = Y, (09 =4

(1+3n0) Y, (0)=
(14 SIm)Y,+ Yy (1sn =177 ;’9{'9‘;(;')';_—:/7
(145ma) Yt T2 (BT gy (s n — 9y Stnn= — &7
[ (+81n8) Yy + 2V 2 (830 =7 ST = ~ (37

=) Yg(o) —@ (wa (07 —SInO=— tos .

L‘lﬁ[u?=’/ }

L1451m8) Yy + 3 (edn +2Yglesn =

/'A
Yploy= -3 +1= % =2 2 [Iy (2 > 2l |

By Mac/auw’nﬁfen‘c_c. Ey"/oan.cfm,

-

A

'-/: 7(0)7"9(%(07 T% 3‘]

.y AZ (4 g ORI
Y= 0F XD 2 S RS T T

- 23 Al 4~ -

-—

SR
lq7(|+$/nm) = LT + 3] )

2y, 8107 =7,0H7 ~1,517%

— Q9.

W (o1 + 27 1)+
,.-—‘é(})’f?!_ L,(ﬂ’)

A (24 - -

]

g

[

|7

B 2 [y

Gien U= /aJCvLaMw++aMy+7‘n@2)
difpoprrbelly W7 Ea,y 2

I Fomn+ bouny +fomz

on_ Sec?d  ——
- kaMﬂ'ri’C‘MY'i'f'W"”
L

_ e ———
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%
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J

Dr. Satish P. Hande, Dept. of Mathematics

KLS Vishwanathrao Deshpande Institute of Technology




Solution and Scheme Marks
2>
Snom QU =  Spmaw x Sec
e Funn~t Fony +fown z IM
B
Founn 4wy + 1o
Smilany
sinay 24U = 2 fan M
J +anx+7‘an7+f-an2
2u 2 fan 2 1M
A sihez =~ = ﬁmx—H—an*/-ffanz
+ fany +fom2)
51}79_19‘4 7'-5]/’)2'7' 24 1 gin2z oy 2 (fam 7 4
o2z tann fow ¢ + Fan]
Y Y. _ M
e szxf;: —/—5/n27'77_-7»5’mzz DZ — |
J v =
c
/ lenf(m,y): oY 62— 2
Pz 246 =0 = 2 (yp3)=0=) A=—3 »
#(7 = 2y =o =) Y=0O -
- The 37La-'f767mh7 pt 1<
&97%(% = L€7O
S ’;—7[’27 =
ﬂ;fd G 7O
© 470 aud gt-<to0 RN
f-7£(0!, 9y u minfmum 3 a8 —-(.—3)%‘0.,.571—(5)
. Eyfwem valus (3 %M,VD——% / v i
' — ‘7*!8—"2—
= -2
/-f | 2 n ,/
)| L F= Lim M) A yis Forrm
A0 D m
Taking o ar thro op bo fh sides
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Q.No. Solution and Scher;l’e ~ \T%
9%+ b7+ ¢
logk = b Jog (55— ) o fo fem)
2
Applymg Lt ospifad oule we 9et
5 [aVogatbegh+c s
[b}c: //m ’f (q oqa+b 10jotC 9
7 o aliphrch
o i- a
_ Q./ojﬁ—}— L° Jogh +C'lg e 2M
a’+ L°—+c°
’—'—'é./vj (abd) = /ej (aJ:;c)’/zs
b) '
= 2 —
A‘J_/D 7/2’%/52%
U= %CF/?,,"L) —_')@ _
p/lﬁﬁ 0 /)any’m,l,{,y wrk ,Z/Q =
oy _ 2u .2, 2u 2t , ou Z2A | M
o 9P on ai'a;\‘f—a,ﬁ,'an
2y _ 24 2F oy o1 4 2% 2 (M
Y 2p 977 "QTL ) a/\_,\a\/
24,
oy _ 2y ay. 24 4 24 Im
*5’7:"9‘/?'%5 0y vz T A
ou - LMo 2Lt L2 )24
e t3ve e DR
Y. _ - 24U 4 ) Y + 0 A
0 v/ op Tz °L 9/;”
92 op v
u 4 y. M IR TR U
Wt S Ty A LT %
Ly %4z 2
2y Y oy z L " Eyd
- 7{7.9/;\«/—\/'5'9"’2» ’a"‘zf:fO %
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Solution and Scheme

A= psinfotsd g =2 SMBSIn Z =138

)y Mo 2%/

E 2092
20, 8,%) % fon Yoo %)op Ud

BZ/D}L | 92/9(9 92/9515
T= smf Cos ¢ 3@59&575 —45/n 8 Sin
SIHQSI'n?S_ 5 o090 3Inp  FsIn6 (o5h 2M
| (b0 — 280 O O
On Expanding by the last o700
J= Mg{ﬁzﬁlmgwﬁﬁ caf‘gb -f,QLS/r)@ 605@5,,7%} T
-fAsme{}{smza ce&%f ﬁsmza_cml;ﬁ } FA
J= r2emo cefe 48P e = 255106,
J= 4%mé !
K G ol g~ g2
4) 1reh ,073,;,/._?T-f &’7:
d/\/f&/l‘lzj ly J "
-2 - _ ot
S 2y Jb o gl o -dE
put yT= ¢ (")3‘;1{1’31_"3 gy L ="7,
"(C/__é',,. t = 2N 2/
dn X
Je_t = %
om 7L} 8
Pz “x = T, —egn 1
{p.dn -f('ﬁ)”; eeﬂ——/[—
T.F =€ = € 2L
/ ‘ —
sobr 15y, o :J x(L)dh+ © o
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Q.No. Solution and Scheme
t o -w+C
A
y' = atC
i e required <o/n
. =C U e >
s .
by A e Ac{\/t r= 46/—}(%6]
lajn~ /‘0(761 +/aj(/+ra1 @) ;//M Wy b‘? we gef
—4 i@ =0+ ~S/M6 % eplaing ah by —5 246 24
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Sng
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[oj g - /:rj ['S/rm{ tefecd- (066)} = /0;/!,
rv]
5 A= bllwest)= & P degued 0T g
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or log[ysinx fan (af,) 1=
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F ).No-_ Solution and Scheme
/‘f ;‘

Given Y(2n441 ) dn ~ndy =0
M= 9—?(}’7:;"7 ) N =~-N

om N AN om LN
"’"';47(7+/ %——%':'—/ f‘)"o’g%”

OM DN _ gy ANYFIt] = 4AYF2 = 2 (2ny+/))

R
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Y I o e L
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(/
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,’Z_ﬂ_& + hesnN8 ':‘—O '
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A
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N
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/{7 (A4 &) = /ﬂﬁf, |

276806 = C
)5 S hzw'r(c/ 0.7.

I
Marks

I

2M)

[ 1)

[/

| ]

[ M

1

[




Solution and Scheme

Gmn /)x t/)(/?y-ﬂ() 2/3
HAso x=o>, Y=4¢"

Oo%: 2 :{—/—Z:QH‘I (M
o/if‘ a dy 4y drx _L . P2
Sz i?ji—o/y deo?r

P = x? put P’ F = _X_, P M
[—P/;:’“‘/—’J[/——F[—*F]”Z
IXP—A/]\/"[I’—H]—:zK,F M
[XP— yj[f’-HJ 2P

_ 2F
[xP-yJ].= .7 |
\/-,-XP—-,FCTL}aa/wW@Zn 2
SSeln By ex o280 e
C+1 )
gl/ (™ CL+/ & P fegumd 1. it
2F= oy (mod 47) -

(27) % (542 (med4?)

0’22’$ /Q(Mochf}) ZM

ooy = (o (2) 2(moedep)

(@?) (9= )

2222 48 (med 47) 21

22 =1 (mod 43)

;. The vemainoler Wwhen 972 2 0//\//‘/(4/

| NN

by 47 12 4
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o | ) Solution and Scheme (20
/19) 7"—' f 2] =
4 7% 49 = .
7% 243=3
r 7‘(: 204 | =] I
75=7%.7'=1"7="7
26-74-7%= 7= 1 i
L 7L,.7g—'”3r 2
28 7570 =)
‘ i | M
7”2"@4) = [
7”3:-‘ 7”?—76: [X 767“7 =9
- The /a!vL 01{7’7 oé 5185 3 -
| pP-43. 47519 | , 1M
- 37 A e =
1775*3)(_5'? =2 5 o Ny »
Note ged [ €, (p-0 (1= ged [12 4 ] |
[
sTop— %19 1415
/= m'® mod 2537 b5
‘ _1819 Pmod 2537 72"5’/L
; & ]qtfl%mad 9_5"57 =28+
’ J e 1} 208, 2182 3
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' B ‘/af”/f[(YYIOO/P)
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’ g3z | (mod 31D 2m
& g3z o0 (med 31
o &% 15 dwisibl by 3l i
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Q.No.
Solution and Scheme

b) Q,= 3, C{‘Z_: 2./ Q5=4—
m=s, My= 6, m;:}

M=y xyxing = sxEx7=210

K= ey =210 = b2

Z, - rm/m2 - 2/0/; =38

2y~ mimy =297 =3
= 7, Cmod my) — 42 (med 5)= 3.

Y, = z,7 (mod my) = sr(med s) =Y

g, = 257 (mod my) =30 (mod 3) == 4
W)= %1% (mod m) = 12 6(mod 210) =126
Wy = 'jZZL(dem) = 55‘(*’70’4240): 8¢
Wy = Y75 (modm) = |20 (med 212) =20

1= SdA; A = 3264238 +4x20 = 728

Zm

Zm
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C A
7 1) =10 (mad ) iy 135(0's
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e
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2m°
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Solution and Scheme
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\ Q.No.
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Mar

Solution and Scheme
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ﬂ;-“""_f Solution and Scheme ~ | Marks
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