Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 2 (OLD) - EXAMINATION — Winter-2025

Subject Code: 4320001 Date: 31-01-2026
Subject Name: Applied Mathematics
Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5.  English version is authentic.

Q.1 Fill in the blanks using appropriate choice from the given options. 14
L [Aseu udie 53 wiell ol Yyl

(1)Ifz‘1={3 }and B:{1 1}‘then(A+B)T=
4 0 2 —4 e

4 -1 N 4 6 e
(21)6_4 ()8_4 (©) 1 4 ()6—4

3 2 1 1 r
Q) % A:L o} el B:{z _4} A Al (4+B) =

4 -1 e 4 6 N

@l 4 ®ls 4 @1 4 @Dle
Q) If A:E ;}thenadeZ

NER R ot N

Y18 4 8 5 Y18 s 9 4

() A A=E _49} Al Al adj A =

@ { ; 9} ) { ) 9} © [4 _9} @ {_5 i }
-8 4 -8 5 8 5 -9 4
4 0 O
B)If A=|0 9-¢ 0| isadiagonal matrix then value oft=__
0 0 4

(a)t=>5 (b) t=7 (c)t=4 dt=-5



4 0 0
3)% 4=|0 9-r 0| A Atoll (Brict =
0 0 4

(a)t=>5 (b) t=7 c)t=4 dt=-5

(4) If Matrix A is of order 3x7 and B is of order 7x3 then order of AB is

(a) 3x7 (b) not possible (c) 7x7 (d) 3x3
(¥) % AR A ol sall 3x9 WA AWQs B ol 581 9x3 dlal A Alls AB ol sau =
(a) 3x7 (b) not possible (c) 7x7 (d) 3x3

S If f(x)=sin2x—cosx then j—i[f(x)] =
X
(a) 4sin2x+cosx  (b) 4sin2x—cosx (c)0 (d) cos2x+2sinx
(W) %l f(x)=sin2x—cosx &A cll ZX—Z[f(x)] =

(a) 4sin2x+cosx  (b) —4sin2x—cosx (c) 0 (d) cos2x+2sinx

© [V ]-

(a) ﬁ (b) 24/x (©) 0 (d) nx""
d
(s) —[Vx]-
(a) ﬁ (b) 24/x (©) 0 (d) nx""
(7) If y = 2" +5 then @ _
dx
(a) 2" +5x (b) 0 (c) 2" log,2 (d) secxtanx
(@) Ry=2745dat A ¥ -
dx
(a) 2" +5x (b) 0 (c) 2% log,2 (d) secxtanx
dx
8 | —— = +C
® [ —
(a) sin”'x (b) tan”' x (c) cos' x (d) cot™ x
dx
) | — = +C
(© | —
(a) sin”' x (b) tan”' x (c) cos' x (d) cot™ x

(9) J.kdx = +C



(a) K (b) kx ()0 (d) k+cotx
X

(€) [ kdx = +C
(a) K (b) kx () 0 (d) k+cotx
X
(10) If J[f(x)]n 0%[f(x)] dx = [fi%)lj+c then Isins xecosxdx = +C
() @ (b) not defined (c) M (d) [cos x]6 sin x
(20) =1 I[f(x)]n 0%[f(x)]dx = %+c@€l dl IsinS x®cosxdx = +C
(a) @ (b) not defined (c) @ (d) [cos x]6 sin x
. . . {d“y}s dy {dﬁ/}g ) . .
(11) Degree of the Differential Equation of | —-| +—=——| —=-| —sinx+2" =0 is
dx dx | dx
(@) 9 (b)3 (c) 4 (d)5

4 5 3 9
Q) Qsc s {%} +%{%} —sinx+2* =0 of URHIL

()9 (b)3 ()4 (d)5

(12) Integrating factor of the Differential Equation of % + ytanx =cosecx is
X

(a) sin x (b) cosec x (c) eI Fed (d) sec x

(1?) [Asca szl %+ytanx=cosecx oll AsCUSIRS Wl

_[P(x)dx

(a) sin x (b) cosec x (c) e (d) sec x
(13) If mean of data is 46 then find k. Data is: 4, 8, 6, k, 5,9

(a) 13 (b) 14 (c) 34 (d) 10
(13) AUAA HUledl 4, 8, 6, k, 5,9 oll Hraus 46 8l Al k 2.

(a) 13 (b) 14 (c) 34 (d) 10

(14) Calculate Mean of following data.



(a) 15 (b) 14 () 18 ()8

(%) o{lA Al WA 1R Heas Andl.

X, 10 | 14 | 15 | 17

fi 50151 5] s

(a) 15 (b) 14 (c) 18 (d) 8
Q.2 (A) Attempt any two (S8URL & oll cllol WIU)) 06
M If 4 :{_04 ; ﬂ B :{_04 j :ﬂ and c:{j i ﬂ then find 44+3B-C.

—4 2 - -2 =
(1) %8 4= 30 , B= 0 1 wa = 33 aal Al AQs 44+3B-C A
0 25 —4 4 2 3 4 1
0 1 1 -1 2
2)If Az{ } and Bz{ } then find AB.
4 2 2 3 5
1 1 -1 2
() % A= 0 ol B= 8la l AB 20l
4 2 2 3 5
(3) Solve L.D.E. ? +2ytanx =sinx.
X

(3) Yu [Ascd sl G3Al ?+2ytanx=sinx.
X

Q.2 (B) Attempt any two (S18UBL 6l oll cllol L) 08
-4 -3 3
(M)If A= 1 0 1 |thenfind A" and validate that 4'=A.
4 4 3
-4 -3 3
OAARSs 4=/ 1 0 1| 8 A =wdAQs 4" AaAQA AA A=A YyHQld 53
4 4 3
2)If 4= {c?sa —S a} prove that A4 = A7 A=1, (I , 1s an identity matrix)
sin¢ cosa



() As A:{Cow _Sina} M2 ol 3 A4 =4"4=1 >l [, AsH AQs B.)

sina  cosa

(3) Solve the system of linear equation by using matrix method: x—2y=7and x—y =2

(3) Yul AHIsR0L s, x—2y=7¥a x—y=2 ol B3t AMQs ol Hee Ul A
Q.3 (A) Attempt any two (S18URL & oll cllol W) 06

MIf y= x-12 then find a’_y and deduce the value of & at x=0.
x+12 dx dx

(%) oa y= x—12

X

Aa A ¥ Anq, ayui W ol x=0 wLA BHd AAA.
+12 dx dx

(2) If ¥’ + 3’ =3axy then find %
x

() B x*+)° =3axy & Al z—y AnAl.
X

2
(3) Evaluate I(l + x)dx
1

2
(3) Bud L. j(1+x)dx
1
Q.3 (B) Attempt any two (S1&URL 6l oll oscllod B}LU) 08

then ﬁndﬁ .

)Sinx
dx

(1) For y=(x

(1) @2 y:(x)Sinx e % 4.

(2) Find the maximum and minimum value of the function f(x)=2x’ —15x° +36x+10.
() QB f(x)=2x"—15x* +36x+10 oll HEAH AUA YotctH Buct A

(3) Equation of motion of a moving particle is given by S =¢ —3¢> +4¢+3 find velocity and
acceleration at t=2 second.

(3) 50 ofl oA of UMsW S =1 -3 +4r+3 8la l t=R ASeS WA 50l oll AL Aal YA
Aandl.

Q.4 (A) Attempt any two (SI8URL & oll cllol AULUL) 06

(1) Find the area enclosed by the curves y = x2,x —axisandx =1,x=2.
y y

() s y=xZ,x—8l WA JHRA x=1,x=2 A olotcll Ygala axtsn .

5.
(2) Evaluate the integral I&dx
0

Sinx +CoSx

sin x

() (B . dx

sin x +cos x

O 0| N



(3) Obtain Standard Deviation (s) for the ungrouped data: 4, 6, 7, 8, 10, 12, 12, 13.
(3) AUAA A5 WA w2 yrQd [Qucet (s) Aadl : 4, 6, 7, 8, 10, 12, 12, 13.

Q.4 (B) Attempt any two (Sl&URL 6l oll oscllod ;LU 08
2
(1) Evaluate I(longI)dx with integration by parts rules. Also confirm the value ofjlogxdx =2log2-1.
1
2
(1) visel Ascet ofl Jla Uscot I(longI)dx AaA A A uR flogxdxzzlogz—l, Ads s2A.
1

(2) Evaluate the integral J. (x+ 1 sec? x—sin7x+ 2%)dx
x
X 1 2 . X
(R) (Sud 2. I(x+—+sec x—sin7x+2")dx
x

(3) Find the Mean Deviation from mean (o ()_c)) of the following.

(2) Find the Standard deviation of the following frequency table.

1
Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Interval
frequency 10 10 10 10 10 10
(3) ollA ol HBA A Heaus Al WA QU (5(})) el
a1l 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
ag 10 10 10 10 10 10
Q.5 (A) Attempt any two (S8URL & oll cllol WIU)) 06
(1) Find the Mean of the data given in the following frequency table.
Class 15-20] 20-25 | 25-30 |30-35|35-40 | 40-45 | 45-50
Frequency 5 12 10 8 2 2 1
(1) ollAsll B QR0 12 Heas N
<10l 15-20| 20-25 | 25-30 |30-35|35-40 | 40-45 | 45-50
[ 5 12 10 8 2 2 1



Weekly expenditure in
thousand Rs. (x;) > 10 15 20 25
Frequency ( f; ) 6 16 28 38 46
(?) ollAstl g [Actrel 12 YRl [Qudet A
Altcles WA (x) 5 10 15 20 25
YR (/) 6 16 28 38 46
(3) If the mean of the following data is 19 then find value of f.
X, 6 10 14 18 24 28 30
/i 2 4 7 f 8 4 3
(3) o{lA ol HBA A Hels e flat A f oll ($HA e
X, 6 10 14 18 24 28 30
S 2 4 7 f 8 4 3

Q.5 (B) Attempt any two (S18UBL 6l oll %cllol V)

(1) Solve 4xy*dx+dy =0, using Variable Separable Method.
(1) [@Qsat s 4x2de+dy =0, oll G [QAe{la uct ol la Andl.

(2) Solve LDE Z—y +ytanx =cos’ x
x

() Yu [Asa wls:wl %+ytanx:cos2x ol G5 Al
X

(3) Solve: == 1+x +y+xy.

3) @sc wls?aL :—; =1+x+y+xy ol Gt Al

08



Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 2 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4320001 Date: 22-01-2025

Subject Name: Applied Mathematics

Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

nhwNPE

English version is authentic.

Q.1 Fill in the blanks using appropriate choice from the given options.

@AY [Asey uRie s3] widl uLyRl.)

(1)  Order of the matrix [41} é 2 =
(a) 2x3 (b) 3x2 (c) 2x2
1 2 3
@) af@ts[4 c 6]0{15&-[[: .......
() 2x3 (W) 3x2 (5) 2x2
Q) IfA= [; ﬂ then AT =.............
(a) [4 2 (b) [1 3 (c) [1 4]
3 1 2 4 3 2
1 2
R) WA= [3 AT =
W) [4 2 o) 1 3 5 [1 4
()[31] ()[24 ()[32]
(3) IfAd= [% _31] then adj(A) =.............
@ [1 2 b [-1 1] © [2 3]
1 1 —2 -3 1 -1
@ Na=[; J'|dadj=.....
@ [ 2 @ -1y e E 3]
1 1 —2 -3 1 -1
L
@ [12 315 |=
| — 1.1
(@ 5 by 3 (c) 11
4
) [1231]5]|=iii.
| — 1.1
@) S (@) 3 (% 1
5) =@+ =

(a) 3x? (b) x? (c) 3x2+1

(d)

)

(d)

©)

(d)

©)

(d)

©)

(d)

Use of simple calculators and non-programmable scientific calculators are permitted.

14

3x3

3x3

None of these

A s YR o4&l
[ 3 1
-2 1

[ 3 1
-2 1

-1

-1

x3



)

(6)

(®)

(7)

)

(8)

(2]

)

(©)

(10)

(10)

(11)

)

(12)

(1?)

(13)

(13)

COoS X

COoS x

log x

log x

(5) 3x*+1
(c) 3x?

(5) 3x*

R

(%)

R

(c) 2x

(5) 2x

(c) 1

% 1

(c) log3

(5) log3
ay

©)

(d)

)

(d)

)

(d)

©)

(d)

©)

(d)

©)

2.:3
Order and Degree of the differential equation (—) + Z—z +1=0are

3
[@sd wls (Z‘Ty) + 241 =00l seiluAURMIG =

3,2

3,2

dx?

) 1,3

(5) L3

Integrating Factor of the differential equationz—i +y=1is

X

(c) tanx

(Asg AHISWA L+ = 1 o ASAUSIRS WA =.......
dx

S +1) =

() 3x7 ()
;—x (sec’x —tan®x) =......
(@ 1 (b)
;—x (sec’x —tan®x) =......
(:’{) 1 (“)
a(log X)=......

(@ 1 (b)
;—x(log X)=......

1) 1 (“)
[x?dx=........ +C

(@ x (b)
[x?dx =........ +C

() x (“)
f_%, sinx dx =....... +C
(@ 0 (b)
Jsinx dx =....... +C
@y 0 )
ff% dx =..........

(@ -3 (b)
ff’% dx =..........

) -3 ()
(a 23 (b)
@) 23 ()
(a) logx (b)
() logx (@)
Mean of 1,3,5,7,9 is

(@ 5 (b)

13,579 Al HEUS =...........
() 5 (W)

X

(5) tanx
(c) 25

(5) 25

(d)

©)

(d)

)
(d)

)

None of these

A5 YR A&l

None of these

A5 YR A&l

2T

2T

None of these

A5 YR oSl
2.1
2.1

None of these

ARV TS|

None of these

A5 YR sl



(14) Ifthe Mean of 15,7,6,a,3is4thena=.............

(@) 10 (b) 21 (c) -11
(Q¥) %L15,7,6,a,3 el Heds 4 El1A dl a=........

() 10 () 21 () -1

Q.2
(A) Attempt any two (S1OUGL 6] oll Lol BIU])

(1) IfA= [_31 ﬂ, then prove that A2 — 74 + 141, = 0.

Q) %4= [_31 ﬂ@u, A ALloid 5D 4% — 74 + 141, = 0.

(2) Using matrix, solve the following system:
3x—y=12x+y =4

Q) AlRsl Heel of1A-l url 5201 2dsldeAl G Andl:
3x—y=12x+y=4.

(3) Solve:

dy
2 — pX
(x*+1) I +2xy =e
3) G4l
dy
2 — pX
(x*+1) I +2xy =e

(B) Attempt any two(S1OUSL 0] ol %164 B1Y])
1 2 3
3 -2 1
4 2 1
1 2 3

3 -2 1]<ﬂA-1ﬂmql
4 2 1

_43] and B = [

(1) IfA= , then find AL

@) %A=

1
2

R Aa=|

3

(@) 1fa=| 1

é]’ then prove that (AB)™! = B~1471.

1
2
1 3 2
2 0 —1], then prove that A3 — 44% — 34 + 111; = 0.
1 2 3

(3) IfA=

1 3 2
2 0 -1
1 2 3

3) %A= Al AL(o4d $A 5 43 — 442 — 34+ 1115 = 0.

Q.3
(A) Attempt any two (S1OURL 0] ol1 Fclled B[U])

e COos Xx
(1) Differentiate ——with respect to x.
tan x

COosS x

S o x U [dsdel 2.
tan x

(@) Ifx=2(t +%) and y =2 (¢ —%) then find 2.

d 11

(s 1

06

08

‘43] A B = [f g] Al uld 52> (4B)! = 1AL,

06



Q.4

()
€)
(3)

_1 1 -
Bla=3(t+3) vy =3 (t-3) A LAl
Find: [ sin 5x sin 6x dx.

2018l [ sin 5x sin 6x dx.

(B) Attempt any two (519URL 0 oi| ¥d16{ ¥ 14)) 08

(1)

)
2

)

€)
(3)

_ ) d?y dy 2 _
If y = log(sin x), then prove that — + (E) +1=0.

°b’1y = log(sin x),(ﬂ Allod 55 % + (Z—z)z +1=0.

If the motion of a particle is given by the equation S = t3 — t% + 2t + 11, then
a) Find Velocityatt =1
b) Find Acceleration at t = 2.

A5 5l6f] AAfde] AHSWU S = 3 — 2 + 2t + 11, €l )

W)t = 141A 4oL Aad)

o) ¢ = 2UlA Yddl And),

Find the maximum and minimum value of the function f(x) = 2x3 — 3x? — 12x + 5.

(A8 £(x) = 2x3 — 3x2 — 12x + 5 oil HEdAH WA YeldH (5Hd 20l

(A) Attempt any two (S18UGL 0] o1] ¥l B[U])

(1)
)
2)

sinx cosx

Find [ ——
_ 1+sin4 x
fsmxcosx dx aﬂlcn.

1+sin2 x

2
Find [ 2282 gy

X

06

Q) [ LI grad),

(3) Find the Mean of the following data:
30-40 40-50 50-60 60-70 70-80 80-90 90-100
3 7 12 15 8 3 2

3) oilAs{l Hiledl ol Heus 2l
30-40 40-50 50-60 60-70 70-80 80-90 90-100
3 7 12 15 8 3 2

(B) Attempt any two (S19USL 6] oi] % l6d B 1U]) 08

(D)
Q)
2)
()
€)

3)

Find [ x sinx dx.
[ xsinx dx Radl,
Find the area of a circle x? + y? = a? using Integration.

AUsaelo{l Heeell ddul x2 + y2 = a2 of A5 Hnd).

Find the Standard Deviation of the following Data:

0-20 20-40 40-60 60-80 80-100
12 38 42 23 5
of1ef] HilsdleAl UH LA (et QD8
0-20 20-40 40-60 60-80 80-100
12 38 42 23 5




Q.5

(A)Attempt any two (S19USL 6] ol| %cllod 1Y) 06
(1)  If the Mean of the following data is 100, then find the value of x:
X; 92 93 97 98 102 104 109
fi 3 2 3 2 X 3 3
Q) %\ eilAefl Hiledlel Heas 100 €1, d x «il (5Hd 20l4l:
X; 92 93 97 98 102 104 109
f 3 2 3 2 X 3 3
(2) Find the Mean Deviation of the following data:
X; 4 8 11 17 20 24 32
fi 3 5 9 5 4 3 1
R) «llAs{l Hiledlell 32121 [Audsi 214l:
x; 4 8 11 17 20 24 32
l- 3 5 9 5 4 3 1
(3) Find the Standard Deviation of the following Date:
120, 132, 148, 136, 142, 140, 165, 153.
3) oAl Hilsdlell unLlld (audst 21t

120, 132, 148, 136, 142, 140, 165, 153.

(B) Attempt any two (S19USL 6] oi| ol l6d B IU])

(1
)
2)

()
€)
(3)

Solve: xy dx + (1 + x?)dy = 0.
G54l: xy dx + (1 4+ x2)dy = 0.

d
Solve: é + y tanx = secx .

G34l: —Zz + y tanx = secx .
LAy Y —
Solve: .t == 0,y(2) =1.
dy | ¥
dl- =~ = =
G4l —+>=0,y(2) =1

08




Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 2 (NEW) - EXAMINATION — Winter-2023

Subject Code: 4320001 Date: 30-01-2024
Subject Name: Applied Mathematics
Time: 10:30 AM TO 01:30 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

o RWNRE

Q.1 Fill in the blanks using appropriate choice from the given options. 14
(oY [Asey yrie 53] vudl exouLy3l)

(1)IFA = [; _21] then 4A= ..o,

@ [142 —81] (®) [142 —84] © [142 —21] O [g —84]
(1) LA = [; 2] e 4a=

e [142 —81] ) [142 —84] ®) [142 —21] ) [g —84]
(2) Order of the matrix [ 1, 2 Z]is oo

(a) 2x3 (b) 2x2 (c)3x3 (d) 3x2
(2) 4lis [_13 ; g Y £

(¥1) 2% 3 (o) 2 X 2 (5)3 x 3 (8) 3% 2

() IfA =[i ﬂ then A2 = ..................

@[y ; oy 1l ©[; 3l @f; 3]
(3)6}?[A=H ﬂ ARAZ =
I eofy il I of; ;

) IfA = [g _41] then adjoint of A = .................

O O I % 3 @[5 7]



(%) LA = [g _41] AR adjA = oo

e[f ] e[t 3 Ol @[5 ]

®)) ;—x tanx = ...............

(a) secx (b) secx? (c) cosecx (d)sec?x
d p—

(w planx =

(¥) secx (o) secx? (5) cosecx ($)sec?x
d .

(6) = SInbX=...............

(a) 5sin5x (b) 5cos5x (c) sin5x (d) cos5x
d .

(=) - sin5x=...............

(¥1) 5sin5x (1) 5cos5x (%) sin5x (3) cos5x

(7) If the function y = f(x) is maximum at x =a point then f'(a) =...................

(a) 10 (b) 1 (©) 0 ()2
(9) oL [A34 y = f(x) i x = a [Gig RN HSAH S AR £/ (@) =.....ooovvvvnnnnn,
(1) 10 (1) 1 (5) 0 (82
() [sinxdx=................. +C
(a) —cosx (b) cosx (c) sinx (d) —sinx
(¢) [sinxdx=................. +C
(¥1) —cosx (%) cosx (%) sinx () —sinx
1
(9)fx2+4 dx= ... +C
11X 11X 1 11X 1 11X
(a) tan™*> (b) tan™? " (c) 5 tan 1 " (d) jtan™'Z
1
(e)fx2+4 dx=.............. +C
(») tan™?! g (o) tan™?! E (%) % tan™! f (%) %wm‘1 g

(10) [ 22 dx = oo
(a) < (b)3 (© 2 (d)2

(10) flz x2dX = ..



() 2 ()2 OF (¥)2

11) Order of the differential equati (ﬂf + 2 45y =0. is =

(11) Order of the differential equation e Tx y=0.1s =
(a)4 (b)2 (©)3 (d1

3.\4
(1) [Asa uHlsze (Z—yﬁ) +% + 5y =0. dlstl= s
(¥) 4 (o) 2 (%) 3 (¥ 1

a
(12) Integrating Factor of the differential equation ﬁ + % =1is oo

(a) logx (b) x © % @1
(12)[Asa uHlsze Z—z + % = ] <l A5 5125 24U = e
() logx (1) x oF: 91

(13) Mean of 39,23,58,47,50,16 and 61 is .................

(a) 27 (b) 42 (c) 47 (d) 50
(13) 39,23,58,47,50,16 %< 61 <AlH=4s ................. £,
(1) 27 (o) 42 (5) 47 (%) 50
(14) Mean of first five natural numbers is ...............
(a) 3 (b) 15 ()8 (d)5
(1) N Ui UL5[A5 A0AAL AL HAS e 9.
()3 (®) 15 (%) 8 )5
Q.2
(A) Attempt any two (51OURL 6L <Ll yaLot iLUL) 06
1 3 5 3 4 5 1 2 1
(HIf=1-1 0 2(.,B=|[5 4 3|andC=|3 3 3], then find 3A+2B-4C.
4 3 6 3 5 4 4 5 6
1 3 5 3 4 5 1 2 1
(VA= |-1 0 2|.B=|5 4 3|=dC=|3 3 3|, 2 3A+2B-4C 9.
4 3 6 3 5 4 4 5 6
_[1 -1 T T T
Q)If A= [ andB—[ 2]thensh0wthat(A+B) = AT + BT,

()%l A = [7 5] w4 B = [3 _21] Az oldldls (A + B)T = AT + BT.

(3) Solve the differential equation xy dy = (x + 1)(y + 1)dx .
() xydy = (x + D(y + Ddx [Asa uls2w Gsal.



(B) Attempt any two(515UBL 61 <l 6534164 2AIUL) 08

3 1 2
(1) Find the inverse of the matrix [2 -3 —1].
1 2 1
3 1 2
(1) 4lias —3 =1 lcazd B Wil
1 2 1

(2) Solve the linear equations using matrix method 3x —2y =8,5x +4y =6.
(2) Y2 4Hls2 3x — 2y = 8, 5x + 4y = 6 <L Albs | Hee @l Gsal.
1 2 1
2 3 1]then find AadjA.
1 2 2

(3) IfA =

1 2 1
2 3 1| A2 AadjA @Al
1 2 2

(3) ALA =

Q.3
(A) Attempt any two (5ISURL 6L <UL 6316t 2L 06

sinx

(1) If y =log (1+Cos ) then ﬁndd—y.

(1) o7 y = log (S) iz 2 dlfl.
(2) If y = sin (x + y) then find E'

() oLy = sin (x +y) il =2 v,
(3) Obtain the integral [ x2 logx dx .
(3) [ x? logx dx Hse4 Al
(B) Attempt any two (515401 6 L SyA164 2ALUL) 08

(1) The equation of motion of a particle is s = 2t> — 3t? — 12t + 7. Find s and t when
acceleration is zero.

(1) Al o uHls0L s = 263 — 3t2 — 12t 4+ 7 9. dl AR U4 YA S AR S
Vi t 2AL,

i y=0.

— 3x -
Q) Ify = 2e>* +3e o

=0.

(3) Find the maximum and minimum values for f(x) = x3 — 3x + 11..

(R) oy = 2e3% +3e™%*

-

(3) f(x) = x3 — 3x + 11 Al HEAH e <4eldy YL 4L
Q4
(A) Attempt any two (é\lé‘{lgl 0, <l 6¥ALOL HAIUL) 06
(1) Obtain the integral [ sin5x sin6x dx .
(1) [ sin5x sin6x dx ¥Used Hadl.,
(1+x)e*
cos?(xe¥)

(2) Obtain the integral [ dx

(1+x)e* . ~
Q) [—— p yom dx zisen daal,

(3) Find the standard deviation for the given data 6,7,10,12,13,4,8,12 .



(3) 6,7,10,12,13,4,8,12 U4 HUldl Hi2 uHIlRId [Aud- bl

(B) Attempt any two (515UBL 61 Ul 653164 2A1UL) 08
. . 2x+1
(1) Obtain the integral [ D=3 dx .
2x+1 o
_— ¢
1) [ GinG s WX dseEadL
i
=~ +cotx
i 1 22—
(2) Obtain the integral fo Nes AN dx .
Y3
- vcotx . .
22—
2) [ NN dx [(Eud sisl.
(3) Find the mean deviation for the grouped data
x; |4 8 11 17 20 24 32
fi |3 5 9 5 4 3 1
(3) Wilsd Hiladl Hiz “=a12 [Aaa- wiHl.
x; |4 8 11 17 20 24 32
fi |3 5 9 5 4 3 1
Q.5
(A) Attempt any two (519UEL 6L <Ll oYLt H1UL) 06
(1) Find mean deviation for the given data.
Class 30-40 40-50 50-60 60-70 | 70-80 |80-90 |90-100
Frequency 3 7 12 15 2
(1) 20U HlSAL HIZ 2219 [Aaa4 il
99l 30-40 40-50 50-60 | 60-70 | 70-80 |80-90 |90-100
2114 3 7 12 15 3 2
(2) Find the standard deviation for the given data.
Class 60 61 62 63 64 65 66 67 68
Frequency | 2 1 12 29 25 12 10 4 5
(2) 2 Hiledl Hiz uHBd e gliHl.
Q9| 60 61 62 63 64 65 66 67 68
Q){qu[?i 2 1 12 29 25 12 10 4 5
(3) Find the mean for the given data.
Class 0-20 20-40 40-60 60-80 80-100 100-120
Frequency 26 31 35 42 82 71
(3) 2UUd Hiledl HI2 HeAs alAlL .
Class 0-20 20-40 40-60 60-80 80-100 100-120
Frequency 26 31 35 42 82 71




(B) Attempt any two (515UBL 61 <l sxAL64 2AIUL)
(1) Solve the differential equation (x +y + 1) Z—z =1.

(1) (x +y + 1)2 Z—z =1 [Asa uHl5201 <l G54 g4l
d
(2) solve the differential equation é +% =e*, y(0)=2.

2) Z_i’ +§ = e*, y(0) =2 [sa uxlszm 4l Gia gl

d
(3) Solve the differential equation y =2 = /1 +x2 +y2 + x2yZ.

) yZ—z = J1+x2 + y2 + x2y? [Asa ullsz i Gaa il

3k 3k 3k 3k % % % %k %k Xk
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Time: 10:30 AM TO 01:30 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

ouewWNRE

Q.1 Fill in the blanks using appropriate choice from the given options. 14
ALY [Asey URie s3] viidl 22Ul yrl)

1. Order of the matrix B LZL] is

(a)2 x 3 (b) 2 x 2 (c)3x2 (d)3x3

14005 [; ;}]rﬂ S8 6.

()2x3 ()2 x2 (5)3x2 (¢)3x3
1 2

2064=]_, {|then2a-31=...

-1 4 1 8 6 4 1 -8
(a)[—z —1] (b)[e 7] (C)[—z 5] (d)[—6 —7]
200 A=[1 Héndiza-31=

-1 4 1 8 6 4 1 -8
(Q’{)[—z —1] (0{)[6 7 (%)[—2 5] (5)[—6 —7]
3. If A,»3 and B34 are matrices then order of AB is
(a)4 x 2 (b) 2 X 4 (c)3x3 (d)AB is not possible
3.6%1 Apy3 i Bay AlRISL sld dl 2[5 AB-l sail £ .

(2) (o) () (¥)

4.If AB = I then matrix B =...

(a)adj(4) (b)AT (c)A1 (d)Unit matrix
4%\ AB = Id1 A3 B =...

(1) adj(4) () AT (5)A1 OEERIEE
5. (x% +3% +3%) =

(a)1 (b) 3x% +3* + 33 (c) 3x? + 3% log 3 (d)0.

5.4 (x* +3%+3%) =

(¥) 1 (o) 3x2 + 3% + 33 (5) 3x% + 3% log 3 (%) 0

6.If f(x) = e3* then f'(0) =

(a)3e (b) 3 ()1 (d)O.

6.541 f(x) = e3* dl f'(0) =

(»1) 3e (1) 3 (5) 1 (£) 0

— X a’y _
7.1fy = e* +100x then ——= =



(a)e® (b)e?* (c)e*” (d)e™™.

~ ~ dzy
= x _—
7.1y = e” +100x dl —

(21)e* (o1)e? (5)e™’ O
1
8fx_2 = +c
1 1 1 1
(a)- (b) =~ (€)== (d)z -
1
8. fx_z = +c
1 1 1 1
(24)- () —= () R ()=
9.f(loga) dx = +c
(a)xloga (b)“’ga ()2 (d)0.
X X
9.f(loga) dx = ~+c
(¥)xloga (c,{)loﬂ (5)> (¢) 0
X X
1
10.f, e* =
(aJe—1 (b)e+1 (c)1—e (d)e
1
10.f, e* =
(#)e—1 ())e+1 (5)1—e (¥) e
2
11.The Order and degree of the differential equation 3732/ -5 Z—Z + 6y = Oare respectively
and .
(a)1,1 (b) 1,2 (c) 3,2 (d)2,1.
2 -~ =~ -~ -~
11. (s wallszn T2 — 5 + 6y = 0 L s 247 Ul 254 ) 2]
() 1,1 (»1) 1,2 (5) 3,2 (%) 2,1
12. Integrating factor (I.F) of the differential equation Z—z +y=3xis
(a)1 (b) 2 (c)e* (d)log x.
12.[4s5@ udlsm % +y = 3x <l U125 2149, 8.
()1 (x1) 2 (5)e* (¢)log x.
13. Mean of first five natural number is
(a)12 (b) 7.5 (c)3 (d)none of these
13. uaH Ui uiglds AoAaizil 4l Heas 2%
(21) 12 (x) 7.5 (%) 3 ()¢5 upL <,
14. If the mean of the observations 11, x, 19, 21,y, 29is 20then x +y =
(a)40 (b) 20 (c) 30 (d)50
14. 641 21945l 11,%,19,21,y,29 Al 445 20 SlA dlx +y =
(¥) 40 (1) 20 (5) 30 ()50
Q.2 (A) Attempt any two.(51€5 UL tleil walo] A1) ): 06
1. 1 3 2 (2 1]
IfA= [ ] and B =|-1 1 | then find(4B)".
2 0 1
1 —1]
2 1
A=) 3 AeriB=|-1 1 [detdl(AB) AL,
2 0 1
1 —1. ) X
2. 2 _ 3 _ 1 x?1 [x x?1_[-1 -1
Ifl4+x+x“=0andx —1thenprovethat[x x] [1 x]_[—l 2]



3.

Q.2 (B) Attempt any two.(fs.li'j UL Weil Fd1ed B IU)): 08
1. 1 2 2
fA=(2 1 2] then prove that A> — 44 — 5I; = 0
2 2 1
1 2 2
SAA=[2 1 2[ciadiaildsis A2 —4A—-51,=0
2 21
2. 3—x 2 2
For which values of x, the matrix | 1 4 —x 1 is singular matrix?
-2 -4 -1-x
_ 3-x 2 2
X"l 58 BHaHiz als | 1 4-—x 1 |2 Alos 29 ?
-2 -4 —-1-x
3. Solve By using matrix method:2y + 5x =4,7x+3y =5
AlRisel Heedl Gsa WAl 2y +5x =4, 7x + 3y =5
Q.3 (A) Attempt any two (516 UL 6lail s l6d BIU)): 06
1. Find the derivative of function using definition f(x) = vx
f(x) = Vxd Al Hee @l [dsaqa Hadl
2. Find Z—z if x + y = sin(xy)
ol x +y = sin(xy)dl % Haal .
3. _rsindx+cos3x
Evaluate: [ ————
Gid - fsin3x+cos3x d
" sin2?x cos?x X
Q.3 (B) Attempt any two(51€ UL Gleil %¥dllo] A 1U):

1.

1+ x4+ x2 = 0% x3 = 141 «loild 321}[)1( ’;2] : [X XZ] = [_1 _1]
d

Solve 2 4 x2¢™Y =
dx

Gl : 2 4 x2eV =0
dx

. d’y dy
— pX . —
If y = e* - sin x then prove that a7 2 T 2y =0

-~

Sy = eX- sinx €1 rﬁzuo{ld&ﬁ}%— 2 +2y=0

Find maximum and minimum value of function f(x) = x3 — 4x% + 5x + 7
(481 f(x) = x5 — 4x% + 5x + 7l 25U DA AAdH HL HAAL .

The equation of motion of particle is s = t3 — 6t% + 9t then

1) Find Velocity and acceleration at t = 3 second.
(ii) Find “t” when acceleration is zero.

08



is sl ol udlsza s = 63 — 662 + 9t
(i) t = 3u5<d dell 2L Bid, W42l HAAl.
(i) SrU2 UARL e S UL “¢7 AL

Q.4 (A) Attempt any two. (518 UQL Gl Falo] A 1):
L. Evaluate : [ ———dx
(x+1)(x+2)

=~ N X
C .
Gsal: f(x+1)(x+2) X

2 z sinx
: Evaluate : | 2 —————
0 sinx+cosx

T .
Gl [ gy
Ssin x+Ccosx
3. If mean of 15,7,6, a, 3 is 7 then find the value of “a”.
641 15,7,6,, 3l H45 7 GlO dl “a” < Het AiAl .

Q.4 (B) Attempt any two (1€ USL il clo] B IU):
1. Evaluate :[ x%e* dx

Gsdl: [ x%e* dx

06

08

2. Find the area of the region bounded by curve = 2x? , lines x = 1,x = 3 and X-axis .

45y = 2x2, 3ol x = 1,x = 391 X-248 43 2Udd Ul < A0 HAdL

3. Find the mean for the following grouped data using short method :

-

{12l aolsd vug(A [Adzeidl Heas 25zl <l <d 2l alsl .

Marks

(1) 21-25 26-30 31-35 36-40 41-45

46-50

No. of
Students

(RETRIE
Huul)

16

Q.5 (A) Attempt any two (8-155 UL tleil FdLed B IU)):
1. Find the mean for the following grouped data :

Al qoilsd Hilsdl Hiz HEAs gkl

06

X; 92 93 97 98 102

104

l 3 2 3 2 6

2.  Find the mean deviation of 4,6,2,4,5,4,4,5,3 4.

4,6,2,4,5,4,4,5,3,4 < 42219 (4244 Hadl.
3. Find the standard deviation for the following discrete grouped data :
ALl vtdd Qilsd HUlsdl w2 uHlBd (G- oiHl .



x; 4 8 11 17 20 24 32
1, 3 5 9 5 4 3 1
Q.5 (B) Attempt any two (516 UL Gell 1o BIU)): 08

1.

dy 4x 1
Solve :(— + =

dx  1+x2 (1+x2)2

d 4x 1

Y —
dx + 1+x2 Y= (1+x2)2

Solve:(x+y+1)23—z= 1
Gl (x+y+12 2 =1
Solve :Z—z+y= e*,y(0)=1

@?;C-t\l:Z—z+y=ex,y(O)=1

Gsal :

3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k 3k >k >k >k 3k 3k 3k >k >k %k 5k 3k 3k %k %k %k 3%k 3k %k %k %k %k 3k 3k %k %k %k %k 3k 3k %k %k k kkkkk
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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 2 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4320001 Date: 25-06-2024
Subject Name: Applied Mathematics

Time: 10:30 AM TO 01:00 PM

Instructions:

Total Marks: 70

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

SR PP =

Q.1 Fill in the blanks using appropriate choice from the given options.
(AU (dseyuRie 531 Wil UL yRl.)

L Order of the matrix [_ 4 g 2 is =

(a) 3x2 (b) 2x3 (c) 2 X2 (d) 3x3
1. 1 2 3 _

Alas| 7, ¢ clllsau=

(a) 3 x 2 (b) 2x3 (©) 2 %2 () 3 x 3
2. -3 21_1[5 2 _

If[x4 ol = la O]thenx—_

() 0 (b) 2 © -8 ) 8
2. -3 21_1[5 2 _

% [* =1 oldvx=__

(a) 0 (b) 2 (©) -8 () 8
3. The adjoint of [_03 ﬂ =_

[—3 2] (1 —2] 3 —2] 3 07

@ 1o 1 ® 3 © o 1 @ I

AR [ 7] usrauARs =
[—3 2] [1 —2] 3 —2] 3 07

@ o 1 ® 3 © o 1 @y
4. For any square matrix A , (A1)t =

(a) At (b) A (c) —A (d) adj(A)
4. slSuRLARAA[AS AHR, (A )T =

(a) At (b) A (c) —A (d) adj(A)
5.

alogx =

(a) X (b) % (©) sinx (d) Ccos x
s.od

e logx =

(a) X (b) % (©) sinx (d) Ccos x
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10.

10.

11.

11.

12.

12.

13.

13.

d
P (tan™lx + cot™1x) =

T

(a) o) (b) 1 (c)
d

—(tan"1x + cot™1x) =

dx

T

(@ 3 (b) 1 ©

Ifx =acosf ,y = asinf then Z—z =

(a) —cotf (b) sin 6 (©)

%] x = acos 6 Y = asin@dli—z =

(a) —cotf (b) sin 6 (©)

f 5x* dx = +c

(a) x* (b) 4x3 (c)

j 5x* dx = +c

x* (b) 4x3 (c) 25x°>
1

f e* dx =

0

(a) e—1 (b) e+1 (c)
1

j e* dx =

0

(a) e—1 (b) e+1 (c)
1

]3x2—2x+1 dx =

-1

(a) 0 (b) 2 (c)
1

]3x2—2x+1 dx =

-1

(a) 0 (b) 2 (c)

. . . dy 2 .
The order of differential equation (E) +4y =xis
(a) 0 (b) 2 (c)
d 2

Qs w50l (d_D +4y = x ofl s8il 2
(a) 0 (b) 2 (c)

The integrating factor of Z—z +3y=xis

(a) 3x (b) e* (c)

[asq 452 % + 3y = xoll USRUSRS WdYd
(a) 3x (b) e* (c)

The mean of first ten natural numbers is

(a) 5.5 (b) 5 (c)

v e ULs[ds vl Heds

sec@

sect

25x5

(d)

2x

2x

5.4

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

cos @

cos @

3x

3x
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(a) 5.5 (b) 5 (c) 5.4
14.  The range of the data 17,15 ,25,34,32 is
(a) 32 (b) 17 (©) 15

14, yifedl 17,15 ,25,34,32 <1l [A¥dIR 8.
(a) 32 (b) 17 (c) 15

Q.2 (A) Attempt any two ( 5165 URL & o1| 6] A1)
_[1 -1 T
1. IfA—[z 3]thenﬁndA+A +1.

1. %la= [; ‘31]&,4 + AT + 1 (Bud 208,
2. IfA= [_21 3] then prove that 4% — 44 + 71, = 0

2. %l A= [_21 g]élu Al UG SAB A2 — 44+ 7L, = 0

3. Solve differential equation dy — 3x%eYdx =0
3. [asd 4150 dy — 3x2eYdx = 0+l B3¢ AN,
(B) Attempt any two (516 UL &) ofl 104 A [])

3 -1 2
1. Find the inverse of matrix {4 1 -1
5 0 1
3 —
1 Als(a 1 -1l udAlLs Qad),
5 0 1

2. IfA+B= [; _01] and A — B = [i i] then find AB.

2. %\A+B= [; ‘01]24%/1 —B= [f ﬂélu dl AB 204,

3. Solve the system of linear equation 2x + 3y = 1 ,y — 4x = 2 using matrices.
3. AlAsel Heedll qHlsWLAS(d 2x + 3y = 1,y — 4x = 2 o1l B3¢ Roid).

Q.3 (A) Attempt any two ( 518 URL & of| L4 A [U))
1. Find the derivative of f(x) = e* using definition of derivative.
1. f(x) = e*d [As@eio]l vl Heeel] (dsde Had).

dy Yy
2. Vx +.yv =+ — — =
If vx y a then prove that \/7

2. R Vx+.y=va él%hlt@d&ﬂ%i—i: _\E

tan x
3. Evaluate | —88
secx +tanx

3. Gyl ] fanx

secx + tanx
(B) Attempt any two ( 516 UL &) o1 %l |64 3 [U])

1. If e* +eY = e**Vthen ﬁnd%.
1. %leX +e¥ =X VE)Y dl gantn.

2
2. Fory = 2e3* + 3e~2* prove that%—z—z -6y=0.

(d)

(d)

(d)

6
19
19
06
08
06
08
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2. y=2e"+3ePHRUMASAY L2 -2 gy = 0.

Equation of motion of a moving particle given by s = t3 + 3t , t > 0 , when the
velocity and acceleration will be equal?

A5 A[d 52l 5Qefl Atlds] UH1SWAs =3 + 3¢, £ >0 €A dl, KUIR 5 11 A3
ufel YL AULL QL?

Q.4  (A) Attempt any two (5165 UL &) o] %6 W 1U)) 06
sinvx
Vx

1. Gd): f Si:’/fdx

dx

l.  Evaluate:

z
Vsinx
2. Evaluate: — dx
) vcosx + /sinx

T

2
YGIx:
2. G3d): f nx dx
, Vcosx + Vsinx
3. The frequency distribution of age of 60 staff of college is below. Find the mean of the
given data
Age 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59
No. of staff 5 7 9 11 10 8 6 4
3. 518%eil 60 sHUIReAl GHRe] w1g(d ([AdwL {1 Yoyod B, dl Hiledlell Heas
NG
GHR 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59
sl dual | 5 7 9 | 11 | 10 | 8 6 4
(B) Attempt any two (516 UL & «1| cl[64 24 [U]) 08
1 xz
1. Evaluate:j 1T 76 dx

0

1
2
1. Gidl: X dx
|

1+ x°

Find area enclosed by curve y = x? ,X — axisand x = 2

dsy =x2,X — & ¥ x = 243 dR1A4[ Uels] A=As0 QUL

3. Calculate the standard deviation for the following continuous grouped data.

Class 0-10 10-20 20-30 30-40 40-50
Frequency 5 8 15 16 6
3. ol WU Udd H1g[d [AdeL 1L UHLGIA [dudsi 118l
a3l 0-10 10-20 20-30 30-40 40-50
w1g(d 5 8 15 16 6
Q.5  (A) Attempt any two (5165 URL & o1| 6] 1Y) 06
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3.

If mean of 25 observation is 50 and mean of other 75 observation is 60.Considering all
the observation then find the mean.

) 250l sell ol Heal§ 501 tiLSlell 75l Sell il Heals 608. dll el
wddlsellell Heas U],

Find the mean deviation for the following frequency distribution.

x; 3 4 5 6 7 8
f, 1 3 7 5 2

o1 Ud 219 [d [ddQ HIS 43121 [AyEst 2018,
x; 3 4 5 6 7 8
f, 1 3 7 5 2

Calculate the standard deviation for the following ungrouped data.
120,132,148,136,142,140,165,153

o1 24106 A (5 HI[EA] HI2 UHLRIA [Audet A1k,
120,132,148,136,142,140,165,153

(B) Attempt any two ( 518 UL &) o1 %cllof 3 [U])

1.

solve: 2 4 tanx - tany = 0
olve: dx an x any—

d
G54 : d—z+tanx-tany =0

dy .
Solve: ax + 2y = 3e
G54l : d_y+ 2y = 3e*
dx

Solve: dy + 4xy?dx =0 ;y(0) =1
B34l : dy + 4xy2dx =0 ;y(0) = 1

sk s sk sk sfe sk sk skeoske sk sk sk oskeosk skok sk

08
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