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Mathematics - I for CSE Stream
Time: 3 hrs. & ‘\ 5 Max. Marks: 100

Note: 1. Answer any FIVE full questions, clwosmg ONE Jull question from each module.
2. VTU Formula Hand Book is permitted=:

3. M : Marks, L: Bloom’s level , C+C¢mrse outcomes.

Module 1 4 M, L, C
T o~ P
Q.1 | a. | Find the angle between the curves re—2  andr= b 6 | L2 | COIl
L 0" 1+cos6 1- cosO
\ b. }l Find the pedal equations of’ the cuwe ™ =a"cos(mB). 7 | L2 | CO1l
l \ c. \ Determine the radius of Giryature of the curve sec(20)=a”. 7 {L2 | COLl-
\ R ¥ OR S

. ll With usual notatxOn prove that tan¢ = r99

[
‘] 8 | L2 | COl
r ,'»:':
T 3 \ L s
\ l\ b. '\ Show that, tangentb to the cardioid r —d(l+cosO) at the points 9 =Z and| 7 |L2!CO1
| | ‘x‘ )
\ \ ll 0= 73— mé?especuvelv parallel and perpend1cula1 to the initial line.
\ I . l-\ Usmgﬂ modern mathematical tool write a progran"‘\i'elbode to plot| 5 | L3 ! COS
L \ !
i

|Q3 a 6 [ L2 | CO1
) b. | 7 | L2 | COl
| 7 L2 | CO1
| |
\ 8 | L2 | COl
l < — —
b,«-‘\Provethat X au-+-y 6“:%'22?3—0 for }p_ny X,Z, XJ 7 { L2 | COt
e % . e 0yT oz H 3\ Xy Xz
¢ “0}1 Using modem ; mathematlcal tool wnte a programe/code to show that| 5 | L2 | COS5
' Wi T —0 gwen that u=e (xcosy ysiny). |
| \ Modile -3 ]
f \ Wiy’
\\QS \a Solve 1+—)+cosy]d_x~'~[x~Iogx—xsiny]dy=0 6 | L2 | CO2
\ )
L | b. | Show that the curve y>=4a(x +a) is self-orthogonal. 7 | L3 | CO2
[‘ Yc \ A 12-volts battery connected to a series circuit in which the inductance is | 7 | L3 | CO2
l‘ \ | 12 henry and resistance is 10 ohms. Find the current ‘1" if the initial current
| A~
L | iszero. 2
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| Q.6 | a ' Solve >:d—i ~y=x"y". l 6 ‘ 1.2 CO2
o b, Find orthogenal trajectories of the family r°cosnf =a". 17 1L3 CO2!
[ ]
; ' Find the general solutions of the equanons (Px—Y)(py +x) =a’ P by 7 |L2 COL|
i I i
L ; ) fedl{eaﬂgifzio Clairaut’s form by taking u = X', Y2V A
I Moduale =4 A .
'I Q.7 ! a. | Find remainder when (349x 74 36) is divided by 3. ! 6 | LI E (703_*
1[ g b. | Solve linear Diophantine equations 13x +17y=3. ( 7 I L2 IL Co3
,‘r ]c. Solve the system of linear congruence x =2(mod3), x = 3(mody) andi 7 i L2 | CO3
| Lo | x=2 ’ i
| x=2(mod7), using remainder theorem. B L ]
] . OR e —
Q.8 |a. Find the Jast digit in 7', & - - B - l_(j~ L2 ~£_Oj
b.  Solve 2% + 6y =1(mod7) 7 | L2 1 CO3
4x +3y = 2(mod7) 7 ; |
i ¢. | Find the _rumamdcr when 7' is dnmljlgﬂby 13, - L7 ig_()}_
L ‘ - Module - § = o : N
Q.9 | a. | Solve the system of equation by using Gauss-Jordan method. 6 | L2 | CO4
L | x+y+2=9,2x+y-2=0, 2x + 5y + 72='52. ‘ |
b. | For whatvalues A and p the “system of equations, X+y=z=6,|7 | L2 ‘ CO4 |
X+2y+32=10, x~+2y+2Az=pihas (i) no solution - (i) a unique | ! "
| solution and _(ii1) Many solutions. - " _,___Lm___
' ' Using power method, find the largest eigen value 'md correspondmo veutm 7 | L2 CO4
of th matrix, : : l \
| \ . <= | ‘1
l ' -.!--.. 3 =Lk 1 1' |
| | 1
| [2 -1 3] [ | |
OR
1 ,{91 92 93 94 951 |
' 192 93 94 9596 5
Q.10 | a. Determine the rank of the matrix A=i{93 94 95 _96 97 k 8 | L1 l CO4
|1 ' ' ‘04 95 96 97 98: |
| ! ; *
, . 195 -96-.97 98 99 | i
b. ’ Using the Gauss- Seldel iteration .method, solve the equation| 7 | L2 | CcO
‘ 27x +6y~z=85, 6;415y+72—72 x> y+54z=110. Carry out four I
| lterations. b ~ I
 Using modern mathematical tool, write a program/code to find the largest | 5 | L3 ‘ CO5
1 | % o137 % / | |
1‘ eigen value of A | 1 5 1 bypower method. ‘ |
| [ 1T |
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| YEAR - ENGG. MATHS - 2022 SCHEME .

@ Angle between radius vector and tangent
Let I (1. 0) be any point on the curve 5 = f (0} e 12, 19, fame 13, Sep 21, Apr 20
XOP =0 and OP = 4

Let PL be the tangent to the curve at P
cwhtending an angle w with the positive
direction of the initial line ( x~axis ) and & be
the angle between the radius vector OP and
the tangent PL. That is Of’L:q,.

From the figure we have,

V=40 = ]
( Recall from geometry that, an exterior angle is equal to the sum of the interior
opposite angles )
o, tan y = tan(4¢+0)
tand+tan0

oY tan y = .
: ; 1-tandtan® (D)

Let (x, y ) be the cartesian coordinates of P so that we have,
X=rcos0, y=rsin0

Since ris a function of 0, we can as well regard these as parametric equations
in terms of 0.
We also know from the geometrical meaning of the derivative that

d
tany = }l = slope of the tangent PL
x
. dy [dx , 2
ie., tany = d6 8 since x and y are functionsof 0.
(
8 (rsin0) /
d h PR . illioni? ¥
le., tan Y o= —d.() S ’?O_f?,()‘ir b,lno \vhere ' = i
d (rcos0) ~rsin0+ r'cos© dt
do

gw" fry to correlate this expression with the already existing expression for tan
1 P . . 3 ic p
" (1). Observe that the positive term in the denominator of (1) is equal to 1)



I Ess - —. ‘le]}:

‘ d EA
nerator and denominator by " cos 0 we have, Iy
I)]\Idln}: l\(){h the nul
rcos0  rsin0 e,
' cos0 r'cosb | o
tany =759 r'cos® (This
FcosO | r'cos® Ve p
cos
' We |
L, +tan0 and
r
' tany = c
ic., : | Squa
| 1-_ . tan® (2
r
Comparing equations (1) and (2) we have,
r r , .
tan¢ = — = - or tand) = 7’(@ le.,
r (ﬂ) dr
) Now
Equivalently we can write in the form,
1 1 (dr ,
tan¢—;('§5j - or cotq):l ar
r\ de
Note: A question format - or

.P;‘ove with usyaql notations, tan b=r a0

dr

@Lengﬂl of the pe

I'vendiced... .
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| Four . lecwed  Rose: v = alcosawd

H’)Qﬁl:UnSP&CQ[O,&*[JI,lOOO) o

vedxoabs (005 (L% thetn)) :




2 3 4
[6] Using Maclaurin’s series, prove that J1+sin2x = 1+x - 2ot ..

2 6 247
June, Dec 18, Sep 20, 21, Apr 23]

2
o 7 y - e » x
@ We have, y(x) = y(0)+xy. (0)+—2—!y2(0)+---

Let, y=(1+sin2x = \/cosz X +sin® x+2sin x cos x

\/(cosx+sinx)2 = Ccosx+sinx

Hence, y = cos x + sin x s y(0)=1
Yy, = —sin x + cos x Ly, 0)=1
Y,= —Cos x —sinx = -y ie, Y, = -y oY, (0)= -1
Y5 = Y, LYy, (0)= -1
¥, = -Y, oY, (0) = 1

Thus by substituting these values in the expansion of y ( x ) we get,

2 3 4

K X X
[ : " el e € e o
1+ sin2x 1+x 5 AT

Remark : We have used a technique to simplify the given function leading to a very
simple form, there by the problem is completed easily.
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[16] Solve : [y(1+1/x)+cosyldx+[x+logx—xsiny]dy =0 [Jan 21]
&  Let M =y(1l+1/x)+cosy and N = x +logx—xsiny

oM : N
ay :1+1/x—51ny and %—le-{-l/x—siny
, oM _ ON . Fihti
Since, = , the given equation 1s exact.
oy ox

The solution is [Mdx+ [N (y)dy =c
ie., j[y(1+1/x)+cosy]dx+j0 dy = c

s the required solution.

Thus,|y (x + logx) + xcos Yy =€




(29] Show that the family of parabolas y* = 4a(x+a) is self orthogonal.
[June, Dec 2018, Jan 21, Apr 23]

=  Consider y* = 4a(x+a) .- (D)
Differentiating w.r.t x, we have,
dy oY dy

Zyazéla ..a=—éi where ¥, =~
Substituting this value of ‘4" in (1) we have,

y = 2yy, (x +—y11—)

2

o y = 2xy, +yy: I

;his is the DE of the given family.
oW replacing y, by -1/y,, (2) becomes,



_ 1Y =Dy
y=2x = +y[—1J or y = +_]/2_
y1 y1 yl y]
That is, yyl +2xy, =Y o f3

(3) is the DE of the orthogonal family which is same as (2) being the DF
the given family.

Thus the family of parabolas y* = 4a(x +a) is self orthogonal.
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(i) 7% = 49 = 9(mod10)
= (7*)* =81(mod10) or 7* = 1(mod10)
(7*)* =1¥ (mod10) or 7** = 1(mod 10)

Now, 7%x7' =9(mod10) or 7'* = 9(mod10)
Thus the last digit in 7% is 9,
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Thus the dominant eigen value is 8 and the corresponding eigen vector is
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-1 3|

[ 1
0.5 =
0.5

1 6 |

]

=6 0 e )\’“) X(I)
q().67_

7.84 i
-2.67 | =7.34|-0.36| = \® X?
4.01 0.55

[ 7.82 T 1]

-3.63 | =7.82|-0.46 | = ».® x®
| 4.01 | | 0.51 |

[ 7.94 ] BN

~-3.89 | =7.94|-0.49 | =1 X
| 5:99 | L 05 |

[ 7.98 | r i

-3.97 | =798/ -0.5| = A® X®
| 3.99 | 0.5

8 1

4 0.5

[1, -0.5, 0.5 I or [2, -1,1] equivalently.
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