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. SECTION-A
1. The function f is defined as’ f(x) = x* x € (0,1)
a) Extend the above function as a
1 (i) Odd périodic function with period 2
(i) Even periodic function with period 2

(iii)Periodic function with period 1

S o Marks 40
. b) Draw thé grziphs of the above three functions on [-3,3]) S L
| S o -  Marks30
C) Find .the FOurier.representatioh of f(x) =x% x€(0,1) -
(i) Asasine éér_ies with period 2 |
(i1) As a cosine series with period 2
(iii)As a full trigﬁnme_trié series with period 1 :
| ‘Marks 130

‘2. (a) Define the Taylor series expansion of f(x) about x = a.

(—1)7(x-3)"
e

- Prove that Taylbr series expansion of % about x = 3 is 27,
. Show also that the above series convergés to % and find the radius of convergence.
(Hint: Use the convergence of a geometric series.)
| . Marks 70
(b) If r, v and a are the position vector, velocity and acceleration of a particle at timet -
respectively.

Prove that g-t. (vx(@xv)=2w-a)r-(r- d)ﬁ'— (v-r)a.

Marks 50
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© Pro_ye that i f ®) Vitelt 1+ Vitezt® = f1te2t

Q) Ifml=1

| i) | f ()| is perpendicular to dit (f 3))

(i), f(t)'-.dzf(f ®) _ |

datz | dt’

Marks 80

.3. (d) The times _taken to germinate for a certain kind of paddy seeds are normally

- distributed. If 20% of th_e seeds take more than six days to germinate and if 10% of -

the seeds gefminat_e in less than 4 days, find the mean and the standard deviation of

the time for germination of the paddy seeds.
' ' Marks 140.

(b) The height ofa ]arge batch of a certain crop are normal]y dlstrlbuted with a mean of

140 em and a standard devnatlon of 6cm

@ Fmd the probablhty that the helght ofa randomly selected tree of that batch is
less than 145 em. _ _ '

(ii) If five trees are selected at random from the above batch ,find the probability
that all the five trees are less than 145 cm tall and |

_ only three of them are less than 145 cm.

Marks 60
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-4, (a) A particle of m'ass m.is projected vérﬁcally ujJWade with velocity u ina
fesistive medium whose resistance.is mkv? ,Where v is the speed of the pértic]e. and k
isa cbnstant.‘ Prové tilat tﬁe greatlest height reached by the particle is i In (1 +. -k—;fi)
| | o | Marks 60
(LA .unifdrm.rod of mass m and lengthh?.a can turn freely about one end which is fixed. It is

given an angular veloclty @ from the pOSlthIl in which It hangs vemcally Show that if @ is

the mchnatxon of the rod to the down-ward vertlcal at time t, then
02 =w?-= (1—-c059)

Fmd the least value wy of w so that the rod may jUSt make complete revolutions. Wlth this

partlcular angular vcloc:ty wu, show that the time of descnblng any ang[e 7] (< 1r) is

fln[t n Mg

. Marks 714‘0
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- SECTION-B

5. (a) Using a method of trial function find a partiduiaf solution of the differential
z . . o '
equation -gx—z + 4% + 13y = 34¢3*, Hence find the general solution of the above

differential equation .

" (b) Prove that i-'f(x) = e e f(x) . |
Usmg the above formula find the partlcular mtegral of the differential equation

axz + 2 _2y= SSme Hence ﬁnd the general solution of the above dlfferentlal

equatlon

Marks 65

Marks 135

6. (&) Shade the region satisfying the inequality Re(z + -'2)‘2 |z—2| and |z| < 2. |

(b) Prove that Log(1 + i) '=%ln2 + i'(Zk + %)Tr where k ez’

- Marks 70

Marks 45

() If f(2) = ZZT?' where z € C\{1]}, thén show that f is a one to one function and find

the inverse function of f.

Marks 25

. (d) Ifthe fiinction g is defined as gz} =2%,|z] < 2 and Im(z) = 0 then find the

- image of the function and shade the domaiﬁ and the range of g.

Marks 60
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. (a) Using the augmented matrix and elementaryrow operations ,discuss the solution
of the following-systEm of equations .When the sy_stem' has solutions ,find those

solntions.
x +'2Ay — 3z = 4.
| éx—y_+52¥2-
'.4x+y;{- (WP —14)z=pu+2 WﬁetepER
: Martts 125

(b) Find the solution of the following differential equétion using Laplace transformation.

dzy +y 3sin2x ,where x > O ,¥(0)=1 and ( ) = 2.

Marks 75

. A uruform rectangular lamina ABCD is Immersed vertlcai]y ll'l a homogeneous hqu1d
such that AB and C’D are horizontal. The distances to AB and CD from the surface of the

hquxd are hy and h, respecttvely Prove that that the centre of pressure of the larnma isat

the distance

C2(R4 b, +R2\
from the surface. ‘

" Marks 120

The inéide cross section of a closed right cone ie a square of side 2a and the height ot the
" inside of the cone is k. The cone is completely filled with a homogeneous liquid. The
weight of the 11qu1d inside the cone is w . If the cone is kept such that the axis of the cone
is horizontal, find the reaction on the angled surfaces of the cone.’

Marks B0
END
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N(D, 1)

THE DISTRIBUTION FUNCTION &(z) OF

THE NORMAL DISTRIBUTION N(0, 1) ' 0 z
(.0 1 2.3 4 5 6 7 & 9 |1234567 809
0.0].5000.|.56040 .5080 .5120 {.5160 .5199 .5239 |.5279 .5319 .5359 | 4 8 12|16 20 24[28 32 38
0,11.5398 (5438 5478 .5517 |.5557 .5596 .5636 |.5675 .5714 5753 | 4 8 12|16 20 24|28 32 38
0.21.5793 |.5832 5B71 .5910 |.5948 5987 .6026 |.6064 .6103 6141 |4 8 12|15 19 23 27 31 35
0.31.6179 |.6217 6255 .6293 |.6331 6368 .6406 | 6443 6480 6517 ! 4 7 1115 19 29 26 A0 34
0.4|.6654 |.6591 .6628 .6664 |.6700 6736 .6772 |.6808 .6844 6879 | 4 7 11|14 18 22|25 29 39
0.51.6915 (6950 .6985 .7019 |.7054 .7088 .7123 |.7157 .7190 7224 | 3 7 10[14 17 20|24 27 31
0.6(.7257 |.7291 7324 .7357 |.73B9 .7422 .7454 |.7486 Q1617 7549 1 3 7 10|13 16 1923 26 29
"0.7|.7580 |.7611 .7642 .7673 [.7704 7734 7764 |7794 7823 78592 3 6 9|12 15 18]21 24 g7
0.81.7881 1.7910 .7939 .7967 |.7995 .8023 .8051 |.8078 .8106 .8133| 3 5 -8|11 14 16|19 22 25
0.9].8159 |.B186 .B212 .B238 {8264 .8289 .8315 (.8340 8365 8389 | 3 5 8(10 13 15[1B 20 23
1.0 (.8413 |.8438 ..8B461 .8485 | 8508 .8531 .8554 |.8577 8599...8621 | 2 5 7{ 9 12 14|16 19 21
1.11.8643 [.8665 8686 .B708 (.B729 ..8749 .8770 |.8790 .B810 8830 [ 2 4 &|.8 10 12|14 16 18
1.2.8849 |.8B69 8888 .8907 |.B925 8944 8062 |.BOBG .8997 9015 | 2 4 §| 7 o9 11]13 15 1%
1.31.9032 [.9049 -.0066 .9082 |.9099 .9115 .9131 (9147 .9162 9177 | 2 3 5{ 6 8 10|11 13 14
1.41.0192° |.9207. .9222 .9236°1.9251 9265 .9279 {9202 .9306 9319 |1 3 4/ 6 7 8(10 11 13
1.5].9332 |.9345 ..9357 9370 [.9382 .9394 .9406 |.9418 .9429 8441 |11 2 4] 5 B 7| 8 10 11
1.6 |.9452 |.9463 9474 9484 (9495 9505 .9515 |.9525. .9535 .9545: 1 2345 6/78 9
1.71.9554 |.9564 9573 .9582 |.9591 .9599 .0608 |.9616 .9625 .9633 | 1 2 3| 4 4 5/ § 7 B
1.8 [.9641 19649 9656 .9664 |9671 .9678 .9686(.9693 .9699 9706 | 1 -1 2| 3 4 4| 5 & 6
1.91.9713 1.9719 9726 ..9732 |.9738 .9744 .9750 {9756 ~.9761 .9767 | 1 1-2[23 4 4 5 5
2.0 1.9772 (9778 9783 9788 |.9793 .9798 .9803 |.9808 9812 9817 [0 1 1] 2.2 3| 3 4 4
2.1 .9821 19826 0830 .9834 |.YB38 .9842 .9846 |.9850 9864 9857¢|0 1 1|2 2 2|3 38 4
2.2 |.9861 (9864 .9868 9871 |.9875 .9878 .9881 [.0884 .9887 .9890 | 0 1 1|1 2 2| 2 3 3
2.3 1.9893 [.0896 .9898 o , . 01 111 1 22 2 2
: .8901 |.99036 .99061 .99086 3 5 8|10 13 15|18 20 23
" 199111 .99134 99158 2 5 7[ 9 12 14[16 18 21
2.4 1.99180|.99202 .99224 .99245] 49266 , : ’ -2 4 6] 8 11 13)|15 17 19
- oo 99286 49930599324 .99343 993611 2 4 6| 7 9 11|13 15 17
2.5 [.993791.99396 .99413 .99430|.99446 99461 .99477.99402 9950699520/ 2 3 5{ 6 8 9[11 12 14
2.6 |.995341.99547 .99560 .99573.99585 .99598 .99609|.99621 .99632 99643 1 2 .35 6 7 B8 910
2.7 [.99653|.99664 .99674 .09683/.99693 .99702 .99711/.99720 9972899736/ 1 2 34 5 6| 7 B8 9
2.8 1.997441.99752 .99760 .99767(.99774 99781 .99788(.99795 .99801 .99807) 1 1. 2| 3 4 4l 5 6 G
2.9 1.99813|.99819 .99825 .99831(.99836 .90841 .99846|.99851 .99856-.99861| 0 1 1| 2 2 3 3 4 4
3.0 | 99865 .99869 .99874 .99878(.99882 .99886..998685(.99893-.99896 .99900| 0 1 1| 2 2 2| 3 3 4
3.1|.9'032 |.9065 .97096 o 3 6 9|13 16 19)22 25 28
126 [.9%155 .0%184 .9%211) o 3 -6 8|11 14 17[20.22 25
‘ .99238-.9°264 .9°289| 2 5 7[10 12 15{17 20 22
3.2 1.99313.|.9%336 9359 97381 [.u'402 ' : : 2 .4 7| 911 13|15 18 20
L ‘ ‘ 97423 .9%443 (9762 9481 9%499| 2 4 6| 8 9 11(13 15 17
3.3 |.9%17 (9'534 97550 .93566].9%581 : o2 3 5! 6 810[11 13 14
g C 9’696 .99610{9%624 .97638 9%51|1 3 4 5 7 8| 9 10 12
3.4 |.97663 9675 97687 .97698 |.97709 9720 .9'730[9°740 9749 9%758| 1 2 3|4 5 &l 7 8 39
3.5 [.9°767 [.9°776 97784 -9°792|.97800 .97807 .9%815[.9°822 9828 98351 1 2|3 4 4| 5 6 7
3.6 |.9'841 9847 .97853 .9°858|.97864 .9°869 .97874.99879 .97883 0%888{ 0 1 1| o 2 3 3 4 5
3.71.9°892 9896 .9'90 .9°04 [.9%8 .9%12 .95 [9%18 .9%3 99250
- 3.8 [.9728 |.9%81 .9%33 .9%36 |.9%8 .9%1 .9%3 |96 .98 .9'500
3.9 .9%2 [9%4 9956 .9%B [9%9 .9%1 .9%3 [.9%4 .9966 .9%G70

- For negative values of z use (z) = 1 — ¢(—z)



