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FII’St Semester B.Sc. Degree Exammatlon June 2022
| . First Degree Programme under CBCSS
| | Mathematlcs |
Complementary Course | for Phys:cs
MM 1131 1: MATHEMATICS - CALCULUS AND SEQUENCE AND SERIES
(2021 Admlsswn) |
Time:3Hours. o N | Max. Marks : 80 °
. PART=A

Answer all questions. oL .
5x344

1. Find lim:
. X2 X—=3

2. Find the slope of the tangent line to the y =+/x at x, =4,
3. Find x such t’hat"log{b}(:ﬁ,_‘ |
4. Evaluate [cossxax. |
o -
5. Find —|[cosh{x” ).
|oosn(®)

6. Find'the level surface of f(x,y,z)=x% + y? +.22.

P.T.O. .



0.

if-Vf=z0 at pomt P then among all possible directional derlvatlves of fat P, the

derivative in the diréction of ———— at P has the largest value. The value of this

largest directional derivative is ————at P.

Lt f(x,y)= xsin(xy). Then find £, (x.y).

“What does it mean to say that a sequénce {a,,} convergés?- |

State Divergence Test. o 5
: ' ' (10x1=10 Marks)

PART —B

Answer any eight questions. These guestion carries 2 marks each.

11.

12.

13.

'Evaluate _[

Find the’average rate of change of y= x?% + 1 with res'pe_ct"to X over thé' interval
[3,5). |

Find Lfin(x?+ 1)]

dx

.
dx .

x3+5

3x ‘
- : e dy , _1- '3
14. Findif —.if y=sin X"~ .
- dx Y= ( ) - -
- 15. Evaluate jc 82X dx..
. sinfx |
S . - ) g , : i
o 16.. Evaluate ]‘x(x2_+'1) dx. |
o ! |
. 17. Evaluate [xe*dx. S :
18, Find the area under the curve' f(x)=x* over the interval [2, 3].
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19. Let f(x y, -\/1 X2 —y2 7% . Find f[O—;-%J and the natural domain of £,

- 20. ~Consider the sphere x? +y +z% =1, Find oz and %z at the point (2 1 2}
_ , ) ox oy 3'3’3

<

21, Flnd parametrlc equatlons of the line that is normal to the elhpsord
| x? +4y +22 =18 atthe pomt(1 2,1). '

22, Find the directional derivative of f(x,y,z)= x?y ~ yz* + z at the pomt (1, 2_, 0) in
_the drrectron of the vector a= 2i+j-2k.

23. Find all values of xfor Wthh the series Zx converges and t"nd the sum of the
k=0 |
series for those vatues of x.. '

' 24, Show that the lntegral test applies, and use the integral test to determine whether"l

the series Zi converge or diverge.

k=1
. . ° @ k
25. Use the ratio test to determrne whether the series Z_;ET converge or drverge
k=1

| ' k
26. Testthe convergence of the series Z )" 2
| | (8 x 2 = 16 Marks)
PART - C |

Answer any six questions. These question carries 4 marks each.

[,2 . ‘ o : : :
27 Find lim X+2 . . ' c -

X400 33X — 6

1
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28.

. 20.

30.

31.

32,
33.
34. -

.35

36
37,

38.

Find the derivétivé.of y=

 for the convergence of 3 (~ 1)1 *3
Test for thglcorjvergenceo é( ¥ T D)

X2 f7x—-14
| 1+x2)4_ |

B 2

: ) X7 +2x° -1
Find vix) for y =—r—"—
h .y.( ) Y X+5

Evaluate '[(jé— +sac? yrx') dx .

X

Evaluate {(2x—5)x~ 3) dx.
2

Evaluate Isin" xcos?® xdx.

Suppose that w =+/x? + y2 + 7%, x=cos@,y = sind,z=tand. Use the chain rule -

o find aw where 8 =%..
de - 4

Locate all relative and saddle points of f(x,y)=3x? - 2xy + y*~8y.

Let L(x,y) denote the local finear approximation to f(x,y)=+/x*+y? at the point

(3, 4). Compare the error in approximating (3.04, 3.98) = J_(3.04)2 +(3.98F by

k=1

Find the sum of the series Z(—j—(— HE??:T)

Find the nth Maclaurin polynomial for sin x.

+3

" L(3.04, 3.98) with the distance between the points (3, 4)and (3, 04, 3.98).

(6 x 4= 24-Marks)
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" PART-D

Answer any two questions. These q‘uestio‘n carries 15 marks each.

-39,

40,

at.

- 42.

43.

(a) Prove that llmx =9.

x—3

(b) _Prove that llm«f— 9.

x—0 .

2

_a-- Selmprl ifferentiation to fin I X" -
) U licit diff ttt‘r"ddyf4 2y2 =9.

_ dx?
(b) Find the slopes of the tangent hnes to the curve y? —x+1 0 at the points
(2,~1)and (2, 1). '

(¢) Find f(%} if f(x)':sec}'('.'

o yx—2
‘Evaluat ax .
Vaua?'['3)(3—-)(2+3x—‘1 X
. — 0,0). . : .
(a) Let f{x)={ , x*+y? (xy) ( ) | | - o
R (%)= (oo)

Show that £,(x,y’) and ,(x,y) exist at all points (x, y).

- (b) .Show‘ that the function u(x,t)= sin{x - ct) is a solution of-Qne-dinﬁens’ionai |

wave equation.

The length width, and height of a rectangular box are measured with an efror of
at most 5%. Use a total differential to estimate the ._rnaximum perce,ntage'error

~ that results if these quantities are used to calculate the diagonal of the box.
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44. Find the lnterval of convergence and radius of convergence of the followmg

series

@ Y
(x)f

®) 25

1l MS

- {2 x 15.= 30 Marks)
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