" Model Question Paper-I with effect from 2021 (CBCS Scheme) -~

~ USN
First Semester B.E Degree Examination
Calculus and Differential Equations (21MAT11)
TIME: 03 Hours | NEax: MaricGrieg
Note: Answer any FIVE full questions, choosing at least ONE question from each MODULE.
Module -1 Marks
Q.01 | a | with usual notations prove thattang = r% 06
b | Find the angle between the curves 07 -
r=a(l+cosf) and r = a1l —cosb)
¢ | Show that the radius of curvature at any point of the cycloid |07
x=a(@ =sinf), y=a(l—cosf)is4acos (—g)
OR
Q.02 [a | Ifp be the perpendicular from the pole on the tangent, then show that 06
TS (E)z
o T r2 " ré\ds
b | Find the pedal equation of the curve 07
r™ = q™(cos m@ + sinméf)
| © | Find the radius of curvature of the curve x* +y* = 3axy at (3—2“-,?’-29- 07
o _ Module-2
e 03 |a | Expand e*™ by Maclaurin’s series up to the term containing x* 06
b If u=f(2x—3y,3y—4z,4z— 2x), show that 07
6u, + 4uy, +3u, =0
¢ | Examine the function f(x,y) = xy(1—x—y) forextreme values 07
o i L3 2 ookl o . 1 8
ey E\lfalluate , )] ;cl_x:%( : ) (ii) Ll_l;r{l) (cos x)x
_vb‘ If z=e®*bY f(ax — by), show that bg—i+ a'-;i- = 2abz |07 .
R C 'f.lfl x"_.':‘.y.+z=u, y_-i-z:up andz:u?w, find .:(L:i_';))_ _ 07
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et : a4, ‘Module-3
d
Q. 05. Solvcxa—i:+y=x3y6 06
Find the orthogonal trajectories of the family of curves ‘
— 07
+ nz T7 = 1» Where Ais a parameter
Solve xyp? — (x2+y?)p+xy=0 07
OR
Q.06 Solve (x%2 + y2 + x)dx +xydy=0 06
A copper ball originally at 80° C cools down to 60°C in 20 minutes, if the |
temperature of the air being 40° C, what will be the temperature of the ball after 07
40 minutes from the original?
Find the general solution of the equation
| (px — y)(py + x) = a®p by reducing into Clairaut’s form, taking the 07
! | substitution X =x*, ¥=y?
Sl : Module-4
a Q. 07 . a3 Y o d_zy. Q__ _ Ix
Solve 75— 65+ 1157 — 6y = 2e™ + 3 06
By _ o4y 2
Solve =2 —2--+y=1+3x+x 07
Using method of variation of parameters, solve
| o
—5 +a%y = gecax 07
R : OR
QOB . Solye ‘3’,}'):: + 4% = C0S 2X iz
Solve 2 +32 42y =sinh(2x+3) o
: : d dy 2
Solvex —-—3x +4y (1 + x)
4 , 07
oy Module-5
1 Q.09 fal" - o
b, T Fmd the rank of the matrix
i 271 =k, 3]
P12 4773 ‘
36 12 9 06
1373, 3761
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Solve the system of equations by using the Gauss-Jordan method
x+y+z=10, . ' 07
2x—y+3z=19,
x+2y+3z=22 -
Using Rayleigh’s power method find the dominant eigenvalue and the corresponding
eigenvector of ‘
: [ 4 1 —-1] 07
2 3 -1
-2 1 5
bytaking [1 0 0] as initial eigen vector [carry out 6 iterations]
: OR
Q10 Find the rank of the matrix
11 12 13 14
12 13 14 15 06
13 14 15 16
14 15 16 17
For what values 4 and 4 the system of equations
X+y+z=6; x+2y+3z=10; x+2y+Az=pu,
has (i) no solution 07
(ii) a unique solution and
. (iii) infinite number of solutions
Solve the system of equations
2x-3y +20z = 25;
20x+y-2z =17,
3x+20y-z=-18, 07
Using the Gauss-Seidel method, taking (0, 0, 0) as an initial approximate root (Carry out 4
iterations).
Table showing the Bloom’s Taxonomy Level, Course Outcome and Program Outcome
. Question Bloom’s Taxonomy Course Program Outcome
et Level attached Outcome
oo lQ1 (@) L1 CO01 PO 01
K P (b) L2 Co 01 PO 01
LR N () L3 . COo 01 PO 02
Q2 (@) L1 Coo1 PO 01
(b) L2 : coo01 PO 01
S ISR & | % L3 ol coo01 PO 02
- 1Q3. L) ' L2 C002 PO 01
o e F B ot b s €002 PO 01
R O] R cooz - PO 03
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Q4 '(a) L2 €002 PO 01
™ L2 ‘ 002 PO 01
“PEs L3 —00z FO0Z
Q5 | @] L2 €003 PO 02
(b) L3 €0 03 PO 03
(©) L2 CO 03 PO 01
Q6 | L2 C003 PO 02
(b) L3 c003 PO 03
(9 L2 C003 PO 01
Q7 |() L2 €004 PO 01
(b) L2 COo 04 PO 01
SO L2 CO 04 PO 02
‘(a). | L2 CO 04 PO 01
(bj L2 CO 04 PO 01
() L2 €0 04 PO 02
| Q-.9 (a) L2 €0 05 PO 01
™ 13 o 05 PO 01
o (3] L3 €O 05 PO 02
Q;10 (@ L2 Co05 PO 01
m| - L3 €005 PO 02
@l — 13 C0 05 PO 01 _
e oel Lower order thinking skills
. |- Bloom’s-  Remembering - Understanding Applying
.| Taxotiomy {Knowledge): Ly (Comprehension): Lz (Application): L3
.| Levels i Gu Uiy ) Higher-order thinking skills
] T Analy?.ing (_Analysis): Ly | Valuating (Evaluation): Ls | Creating (Synthesis): Lg
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