Roll No: -

Sem-I111 Diploma Exam 2023 (Odd)

[Time: 3:00 Hours]  (Civil Engineering / Civil (Rural) Engineering) (Theory) [Max. Marks: 70]

Applied Mathematics - 11 (1615301)

- All questions are compulsory. (e v s1fari 2 |)

- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 311 sifera foma 7))

Group (A) (7w 1)

Q.1  Choose the most suitable answer from the following options.

(wariferss Sudw forered @t ge fored |) :-

I The value of [ tan(2x + 3)dx is (J tan(2x + 3)dx ® == )

(1*20=20)

(a) %log(Zx +3)+c (b %log sec(2x +3) + ¢ (¢)logsec(Zx +3) + ¢ (d) None of these (37 & =1 &)

i Thevﬂueoff17162 dx ([ —0—.dx F 2)
(@) tan~ ' 4x + ¢ (b) 5 Ztanl4x + ¢ (c) itan_1 4x + ¢

. The value of [ VI — cos2x.dx (f VI — cos2x.dx s1am 2 )
(@) V2cosx + ¢ (b)-v2cosx + ¢ (c) —V2sinx + ¢

iv.  The value of [ cosecx.dx is (f cosecx.dx #amg|)
(a) log cot;—c +c (b) logtanx + ¢ (c) log tang +c

V. The value of [ secx? tanx° dx (f secx® tan x°. dx #am ¥ |)

T 180

Vi.  The value off1+ —— dx ([ - dxmmm i)

(a)%tanx+c (b) tanx + ¢ (C)%COtX-l‘C

VI The value of JEsinx.dx (fzsinx.dxsmamt])

(@) 2 (b) 1 (€0

viii. " The value of f()7t/45ec2 6.do (foﬂ/ztsec2 0.d0 Fam 2 )
(@) -1 (b) 0 (€1

iIX.  The area between x-axis and the curve y=sin x from x=0 to x=m is
(5 & y=sin X 37 X-3781 % ofrr &1 &t X=0 & X=77 7 & |)

(d) None of these (37 & =i &)

(d) None of these (37 @ =1g =)

(d) None of these (37 @ =1g =)

(d) None of these (s & =€ 72)

(d) None of these (37 @ =1g =)

(d) None of these (37 @ =1g =)

(d) None of these (37 @ =1g =)

(d) None of these (s & =€ )

(d) None of these (s & =g =)

(@)1 (b) 2 (c)0
X. If f(x) is an even function then f f(x)dx is (af f(X) wh &5 wo &t f f(x)dx #ram g|)
(82 f, f(0)dx (b) 0° © fy f()dx
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Xi.  The value of fowe‘zx.dx is (foooe‘zx.dxammél)

(a) 2 (b)1 ©) % (d) None of these (s @ =¥ &)
Xii.  The value of [ |x|dx is (J |x|dx 71w |
(@0 b1 (c)2 (d) None of these (s & =€ )
Xiii. 2132 g2
The order and degree of the differential equation [1 + (d—y) ] = d—Z is
dx dx
2 3/2 2
(mwaﬁw[1+(3—z) ] =37Zwaﬁ1%ww%)
(@1land1l (b) 2and 2 (c)3and 3 (d) None of these (3 & =€ 72)

Xiv.  The differential equation of the curve x? + y? = a? is (@ x? + y? = a? %1 s afiFm 8 )
(a)x_yz_z:o (b)y_xz_zzo (C)x+yz_i:0 (d) None of these (s & =1 =)

XV." The integrating factor of the differential equation Z—z —cosx.y =sinx
(aawwﬁwi—z — COSX.Yy = Sinx 1 32U FFx 7 )
(a) eSinx (b) e~sinx (c) ecosx (d) None of these (s & 13 72

XVi.  The solution of the differential equation Z—z = 2y is (s/asa gefiehor ’;—Z =2y FEAT)

(@ y=log2x +k (b) y = e?¥tk (c) x = e?V*k (d) None of these (s & %1 )
Xvii.  The mean and variance of Poisson distribution are (e feror &1 aresr 3T e ---- a1 7))
(@) Not equal (b) equal (c) sometimes equal (d) None of these
(CREIER)) (sr) (aFfr-sheft s1Te) (3 & =1 )

xviii. The probability of getting 3 heads and 2 tails in tossing 5 coins is
(5 ferarht =l e WX fi i o 2 g 37 S iR © )
(a) 116 (b) 5/16 (c)7/16 (d) None of these (1 & #1g &)

Xix.  The variance of binomial distribution is (feaue fereor 1 e & )
(a) /npq (b) /rqa (c) npq (d) None of these (3 & 13 72

xX.  The root of the equation x3 — 5x + 1 = 0 lies between
(g x3 — 5x + 1 = 0 %1 g1 ----- & ofter § fRorq 2)
(@) 0and 2 (0 s 2) (b) 2 and 3 (2 3 3) (c)1land 2 (13w 2) (d) None of these (s & =15 =)

Group (B) (gu -=ft)

Q.2 Integrate:- [ sin 3x. cos 6x. dx 4
(gureher ¢ [ sin 3x. cos 6x. dx)
OR (ateram)
Integrate:- [ x? cos x.dx 4

(gurrer #¢ [ x2 cos x. dx)
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Q.3

Q.4

Q.5

Q.6

Q7

Q8

Evaluate:- [T *sin® 6. d6
(s et [/ sin® 6. d6)
OR (sreram)
/2 +cosx.dx
Evaluate fO Vcosx+vsinx

- m/2 +cosx.dx
(FI'FT fO \/cosx+\/sinx)

Solve the following differential equation Z—z = (x + y)?
(Frerife STarehar BT 1 Bt | Z—z = (x+y)?)

OR (31eram)
Solve the following differential equation sec "-3—1 —y =sinx
(Freifera sTareher EvieRtoT 0T &t L | secx.Z—z —y = sinx)

Solve the following differential equation (x2? — y?) Z—i = 2xy
(Retifeher sterener wefientor i &et &t | (2 — yz)Z—z = 2xy)
OR (sreram)
Find the standard deviation of Poisson distribution.
(e foror 1 AT foere e |)

Fit a binomial distribution for the following data
(Freifera tiehe # foqug formmom fise =t |)

X 0 1 2 3 4

f 30 62 46 10 2

OR (steram)

Find the root of the equation x3 — 4x + 1 = 0 by Newton-Raphson method (Three iteration only)

(adierr x3 — 4x + 1 = 0 =1 qe =g Yo fafey & fospret | (e o el o)
Group (C) (g - )

Find the area of the region bounded by the parabola y? = 4ax and x? = 4ay,a > 0
(wert y2 = 4ax i x? = 4ay,a > 0§ foR g & 1 doeet feret | )

OR (steram)
Show that the volume of a spherical cap of height h cut-off from a sphere of radius a is

wh (a-3)

(Frrrerm o @ fre e 1t 5 723 8 5% h 9oné 5 e 3t o1 s 7 h? (@ — 3))
Find the center of gravity of rectangular area of base b and height h.
(STRITTERTE &5 T Tocd 5 1 i okt AR b st =g h 7))

OR (steram)
Find the moment of inertia of a thin uniform rod of length 2a about a line through its center
perpendicular to the rod.
(2a s % weet THEY B HT TS AT T @ o Iid: S B % ead 8 e |)
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1
(t+2)?’

Q.9 A body moves from rest at point 0 so that its acceleration after t seconds from 0 is Find the 6

distance described in 9 seconds and its velocity then.
(wer =0 foreg O & foramrare # =I@HT IR <2l 8| t 4ehos o g O ferg & =07 sh coror

T i 1T gl A IHHT T F1 R | )

1
(t+2)2

1 ST 8] 0 s 9 wekve §

OR (31eram)
95% of students at college are between 1.1m and 1.7 m tall. Find mean and S.D. assuming normal 6
distribution.

(sferst % 95% s it avarg 1.1+, ot 1.7 . o sfter & | feaa gy ferawor st Arex qom wek e et | )

Q.10 golve the following differential equation & = 32*2x*+* 6
dx 4x+6y+5

. . dy _ 3y+2x+4
( ﬁgF’raﬁ|a_4x+ﬁy+5)
OR (31eram)
A particle moving in a straight line with S.H.M. has velocities 99, and ¥, when its distance from the 6
x2-x2
9292
(v For st S.H.M. ¥ v &eet T & =1 @1 @ forweht o 9 S 0, & S gwent e W gl e x 3R x, ® | feam
TIf T AT 27 x?—x%)
9297

centre are x; and x, respectively. Show that the period of motion is 2

Q.11 Solve the following equations by Gauss Elimination method. x + y + z = 4, 2x + y + z=5, and 6
3x+2y+z=7
(Frifera wefieror &t e Tefem far @ ga sl (x +y +z2=4,2x+y+2z=53x+2y +z=7)

OR (3teram)

Solve the following equations by Gauss-Seidal method. (Two iteration only) 6
8x+2y+3z=30,x—9y+2z=12x+3y + 6z =31

(Freriferer Erefiertor 1 e deet fafer & &t L | (Fae a1 TEr ae)
8x+2y+3z=30,x—-9y+2z=1,2x+ 3y + 6z = 31)
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