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USN12llelelol 21MAT11 

Calculus and Differedial Equations 

Time: 3 hrs. Max. Marks: 100 

Note: Answer any FlVE full questiom cdosing ONE full questoa from each module. 

Module- 
de Ia. With usual notation prove th�t en =r (06 Marks) 

b. Find the angle betweerrthe curves r= alog6 and (07 Marks 

C. Find the radius of cusvature for the cardioid,(1+cos6). 
log 

(07 Marks) 

OR 

2 a With u_aaknotation prove that o= (06 Marks) 

b. Show thatr=4sec? 9/2 and r=eodec 0/2 the pair gfgurves cut orthogonally. (07 Marks)9 
c. Find the pedal equation of the caurve r=a' cosn6* (07 Marks) 

C 
Module-2 

3 a. Expand 1+ sin 2x by Maclaurin's series ohe term containingx. (06 Marks) 

b. Ifu=2,X,2 
ôu 

prove that x =0. (07 Marks)9 

C. fu=X +3y-z, v=4x*yz, 
xy find Oy ,) at (1,-1,0) (07 Marks) 

Py.2) 

OR 

CR 

b. Ifz=* {ax yprove that + 2abz. 

a 4 aaluate0 (06 Marks) 

z 
(07 Marks) 

c. Find the exteime vahues of f(x, }x' +y-3x-12y+20. (07 Marks) 

Module-3 
s aSolve 42= y'x. C 

(06 Marks) 

b. Find the orthogoatrajectories of the family of curves =1, where A is a 

parameter.
C. Solve x( 4(2x +3y)y+6y =0. 

(07 Marks) 

(07 Marks) 
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21MATI1 
6 a. Solve (x+y+ xdx+ xdy-0. 

It the temperature of the air is 30°C and a metaball cools from 100PC to 70°C in 1S minutes, find how long will it take for the metal ball to reach a temperature of 40°C 

OR 

b. (06 Marks) 

c. Find the general solutions of xp+xp- yp+ 0. 
(07 Marks) 
(07 Marke) 

Moduls 
a. Solve (4D* -SD° -7D +1ID+ 6) y -O 

c. Solve +y=secx tan x using the method of variation ofpurameters. 

CR 

b. Solve (D'+D-4D-4) y = 3e". 
(06 Marks) 

(07 Marks) 

dx (07 Marks) 

8 a. Solve (D+4)y = x* 
OR 

b. Solve-4y=cosh�2x-1). 
dx2 

(06 Marks) 
CR 

C.Solve (x D?+ «D}y =3x 
(07 Marks) 

(07 Marks) 

9 
Module-5 

Find the ankof the matrix. 

0 1 -1 
a. 

07pm 
CR 

1 

3 1 0 2 
I1 -2 o 

b. Solve by Gauss eliminationmethod 
2x +y+4z = 12 

4x +1ly-z= 33 
8x- 3y+ 22 20 

C. Solve the systeaofequation by GausSerdel method 
20x+ y-2z 717 
3x +20y2-18
2x-3y0z =25. 

(06 Marks) 

CR 

(07 Marks) 

CR 

(07 Marks 

OR 
10 a. Find the values ofA and usuch that the systenf equations 

y+z=6 
+2y+3z= 10, 
xt2y+z=4, may have 

i) unique solution 
b. Solve by themethod of Gauss-Jordan method: 

2x+5y+7z 52 
2x+y-z =0 
X+y+z= 9. 

C. Find the largest eigen vatue and the comesponding cigen vector of the matrix 

2 
A=-12-1by using the power method by taking initial vector as [I, 1, 1. 

o- 

ii) infinite _olution i) no solution. (06 Marks) 

(07 Marks) 

-1 01 

(07 Marks) 
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MODULE-1 

&lO) 2 mop o, Pm h 
tangen t th cuave 

9 

0+9 
tan on (O+ b) 

o M 

-

Dun= dt (alsbe ) 
uol LCoi9 X, CÜn0= 4. 

ol 

d/de 
dxd 9e Sin o+ Cen0 d 

olg 

Conmbain LO 

log x ag a+ laglley ®) 

olo 

tan 
8(lgo) n slte 



CMR 

aloyo) tn -fan 
tan(,-4):(adant,) 

(olaya)2 
yiades detw a logo 

(loy ) = I2 lo 0» 0- e 

[- ta 

a(1+ lon) 29le 

a-9 
da, ro 

+ 
-k -x an),

Cen 

f ae,1
3/ 



CMR 

a) dA 

dy 

d +tonY 141 

dx em he ' 

d d 
d 

+/de 

d 

(1+ -

9 Come 9, 

dae Dy, d o O e Cote 
Coee 

oLG 

n Cot 

tan ton g = (tan , ) (- Cot &,) -

ven CuuveA ue 6ilhogonal 



CMR 

d'Cesn nlag 3u= nlaga + eng 

P-R Sun - d O - nbnh 9 ole 

omc= -m h0 -4a0 

tan +h0) 
&Caono 

+ Om.0 
On 

X 
Module -I 

93 = JI+&x esx+Sntaiin len

3lo)1 
lo)= 

Ces+ -
n x +mx 

lo)- 

tafo)=) 

Maelauu n expauuòn uo 

8lo) +X3(0) +*o) +,/o) 2o) 

A) 3 



u: 5( 

wJ(bar) , (be,r) )S 

b 

2 

4 t+3 - **a 

3 

ore4 

1 6 38 

803 43 4ty 
a(uN,D) 

-

-6 

-)+s(+n) +o C-,o) 
I -
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4d) det k= Jin abC 
3 

denJaui ( )-lega 2 

L'Haspital suale 
a lag a b legb+ cloje Logaslag b 

laskJag (abc klabcs 

a1+b(ax-bz) e 
ae ae 

aY Jo1-bg) +aeJla-by) 

gxda-by) a be ax+ ar-b -bef /a-by ) 
be 

axStay-bt) a 2abe ftax-by ) 

0b3 



C 8= r*j-3x -123-+20 
4 33 3-1a 

6, n 67, rg= o 
(,2) (-) 

y 
d-o » 

3yu) 
3(x-1)0 3 (,)--4) 

C,3)(h-9)6,2] (--9) 
-6-640 

A-6 6 70 6 

O O 

-12<0 

C 6 12 70 120 
2 70 

72 70 
72 o-12<o 

Sa.P 
0in. 

AC-B 7270 Max. 
Min Sd.P 

in. Valu = 2 
Max. Value Jet) = 38, 

MODU LE-3 

95 |(a) 
d 

d -

GO &oincullis equaliei 
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- d d 

- d 

X+C 

b 

du w.T4. 

a 

a 

- 7-a2 
a 

-

b 

-
-a 
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CMR 

-d 7 8dy=-)A 

a2 

lo-2+c

c - (23439) + 6o 
d 

-(x3)p+6*o 
ax+3)t N(M+3%)47 +3)TJ #1-3) 

d ol 
o 

C 

(--c) (-Ca) = o 

6 | (a) C++z)di +gd = o -

M7y+ N-1 



CM 

) ,(y)- ) 
log 

Putlyinyya) 
a1 ) dx +ydy -o -

M 

Mdy t Mydc
C 

2 

whun t:IS 
, 3, T 70 

-5 T 30+70 e k k 5)a063 

T 30 t 70 O0373 

h T 40 
Asa 



CMR 

40 30 +70 O.0373 t 52 eg ul 

oe)p+7p-8 tl-y =o 
C1+b)= px(l+p) +| = br + O 

+ 

eaOi clai raus's e", hegeneuas Soi

CX4 
C+ 

Medule-4- 

7a) 4-D-8-7D+UD+6)y=o 
The AGy A--8m-7m+Wm +6 co 

1/2 31/2 
+Ca e 

(D+D-4D-+) = s 
-» 

+ 
m -4m-4=0,2 (m ti)- 4(m+1) = 

(m+1) (m-4) = o 
Hee, AE 

m -,ta 
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-X 2 

deGe C,eC3e 
3X 3 

3+20-4 

3 
34+2(-1)-* 

3 
3-3-4 

Ge + 2Y +(ge -e 
2 

(C y: &uc tan 

2 

ftm) o M+1= O m= 40 

-GCes x +Ci 

ACy +8 duis , i h Gewetal Selulio* 

A 
W 

SenaCas1+Suh 2 

Cenn

uc 1 m, Sinn 
dx k A 



d t \(acx -) dr 1¥ A 

A Z-nx tk 

an dx + kL 
&ac x Tan Cox dx +k2 

KCo»x+ k, &un x + K(0N -dun +Cn x zduex 

CDA 
-e+p o de, 

m+40 m ac 

oc G Cenar +Cin 2 

4 
4+D 

+ 

ihe Genenal dslulisr 4 Gln 2x +Sth 



t(4)y -Cash (oy1) 

e -40 m» 
2X 2 

e l2e 

Cesk C21-1) 
CD 4) 

2-1 

D4 
2- 2x41 

e 

D 

2 
2 2X+) Sinh(21-1) 

4 8 

-Ge+,E aKC2x-1) 

C)Cv+xD*a)y = 3x 
eaO is Cauclys equalei 

d 
dDD-1) 



CMR 

DD-1) + D+9J = 3c 

(D+9= 3 
3 ep 

ODE wih Cod Ca 

2 

o A.z, Y+-o 3 m 30 

c GCen33-+C2uh3 

3 e 3 

:S Gtes GCes 32-dun33 + 13 

| d-G Ce 3oa) tG,dm sl4gz)+ 3 z 
3 

-X- 
M odule-5 

-3- 

A o 

3 o 

|I-a 

a 

8P, 8 Ag Rz-38, Ry R- R2 

A o-3-) 
o -3 

o -3 
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R3-R- R, RyRy-R 

A o I) 

O-3 
P(A): 

0 ron zuo WisI 

eclelen Kom 

Lo oo o 

1 4 

C [A 8) = 
33 

8-3 80 

412 C 
9 

-71y |-28 

2 
C R3 Pa- R 

2 4 O 

4 | 12 
C 

o 
-

o3 3 

3 2743 4 12 

-3 
33 3 

y 2 
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Ry Ry-RB 

A o 
o 1- 

PA: o vôn zeLo Wis 

PCAelden kenn 
oo oJ 

1 

CA:8) I4 

4 11- 33 

83 

RaR-aR, R R-4R 
14 

3-9 

O-1 y -28 

c 1 24 Rg P-R2 Ca 
-

4 o 2 

4| 1 
C 

Oo3 

3 214 4 42 |Z 

y 2 

3 3 3 



e 3 17t7a3-3 , x-1+2o-5 

tiwneuaten ne dngorally domiho 

18-37+8] 

5-2143 lut o,-o,'ro 

tal0 - -o.85, -1025,3" olog 

salion 17-(-1.0275) +2(rolon)]- \-0025 

8-3(1.00 25) +holm]- - o 9998 

(2 25- a(ho0 25)+3(-09998) O9998 
20 

33ealien 
7-(- o. 9998) - 2/0: 9998)= O.9999 1 

&0 

(3 H8-3/o99991) + 0. 9 998 -.cUd 1 

35-8 (oq99997)* 3(-),anm )): 1.eww a1 

Thus 4-1, 3: pued 
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H 

R -f, Rf- R 
C 11 

4- 

,umque Asluliow, A) P() = owausbtu (1 
-340, M-logray et be zeo 

A+3 

biv te innls astalion.PlA)-Plc) <3 

-10 =o -3, =1o 
?A-3-Eo 

i, he no Aelultoi 

-3=o H-1o to 

3 A4o 

PlA)tplc) 

c [A:s) 257 53 
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52 

3 

Rg-4 PaRR - 5 Ra P,4:/ 

-9-3 C 

o 4 6 

20 

|R-24Rs 3R- 
o 34 

CV 
O 32 

6 2 

2X 2 
| 2y 6 =3 

ug-s0 3-5 
C o9 6 

O 

Cd 1,1,1J C 
(o) 

AX 
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Ax: o 
-9-
Lo -1 

A -1 
-

3 Lo.15 J 
-I 

-o o 75 5 
-2 

(o) 1. 
F3.5- 

071 
Ax -15 

o75 3.5 

4 o 708) 
-3. 4 3y2 -) 

b0 & 

o.71
AX -2- 

Lo LO 7Jaa 

A -1 0 o 708 
-) 

a.416 o 703 
416 =3.416- 

073 o |o 708 3:916 

Tws ein value y 3.414 dase 
exgen veclo i 07071,-1, P0 0.7071J 
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