Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 2 — EXAMINATION - Summer-2026

Subject Code: 4320001 Date: 07-07-2026
Subject Name: Applied Mathematics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.
2. Make Suitable assumptions wherever necessary.
3.
4
5

Q.1

Attempt all questions.

Figures to the right indicate full marks.

. Use of simple calculators and non-programmable scientific calculators are permitted.
. English version is authentic.

Fill in the blanks using appropriate choice from the given options. 14
If (AT1)T=
a.AT b. A c.l d. 0
Al (AT)=
w.AT oLA 8.1 S.0
_[3 2 -1 o0 _
IfA—[1 4] andB—[_3 _2] then find A + B =
0 -1 1 -2 2 2 2 =2
al, Sl b, 3 - a5 ]
_[3 2 -1 o0 _
°aA_[1 4]2»@3_[_3 _2]<ﬂA+B—_ .
0 -1 1 =2 2 2 2 =2
wl, 5] al, 3 s| %, 5 S
2
IfA=[-1 2 —4]andB = 3] then AB =
0
a.[4] b.[—4] c.[0] d.[-8]
2
MA=[-1 2 —4]¥aA B=|3| A 4B =
0
. [4] ol.[—4] 5.[0] S.[—8]
_[2 -3 . C AN
IfA = [4 _5] then adj(adj.A) = _
2 -3 -5 —4 -5 3 -5 =3
a'[4 -5 b 3 2 | C‘[—4 2] | 4 2 ]
_[2 -3 P _
o A= [4 _5] dl adj(adj.A) =
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u.[z _3] 0{.[_5 _4] 3.[:2 g s.[_S _3]

4 =5 3 2 4 2
5 d
d—xlogl =
a.l b.-1 c.0 d.log1
y d _
d—xlogl =
.1 ol.—1 5.0 S.log1

6 Iff(x) =e?*, thenf"(x) =
a.e?* b.2e%* c.4e?* d.6e?*

s Al f(x)=e3 d f'&x) =
U e2X ol.2e%% 5.4e%% S.6e%*

7 IfS = t? — 3t + 2 then velocity of partical at t=2 sec is
a.0 b.—1 c.2 d.1

O B S=t%2—-3t+2 cll t=2 sec Vel AIL ALl

3.0 ol.—1 5.2 S.1
8 1

f 1T 22 dx = +c

a.cot 1x b.—cot1x c.tan 1x d—tan 'x
¢ 1

f 1T 22 dx = +c

U.cot™x ol.—cot 1x s.tan”1x S.—tan"'x
9 T

jsinx dx = .

—TT

a.m b.0 C.—T d—1
e T

fsinx dx =

—T1T

BT ol.0 §.—T S.—1
10 2

fxz dx =

0

a.4 b.2 e a8

2 3

0
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Q.2

11

11

12

R

13

13

14

¥

(@)

w4 .2 8.2 S.E
2 3

. . . d3y 2 d*y 2 . .
Order of differential equation (ﬁ) + 3 (@) +xsiny =0 is and
degree 1is
a.2,3 b.3,2 c4,? d.2,4

d3y 2 d*y 2 . .

Qsct wllseL (32) +3(53) +xsiny = 0ell sau Aol
YRl .
.2, 3 «l.3,2 54,2 S.2,4

. . . . d .
Integrating factor of the differential equation % + % =x 18

a.x b.y c.x? d.y?
@Qsct aHls20 Z—i + % = xoll USCU 518 AU D.
V.x oLy 5.x°2 S.y?

Mean of first five odd numbers is

a. 3 b. 4 c.5 d. 6
Wacll uiu Al vl ol Heaus 8.
.3 o4 5.5 S.6

If the mean of the 15,7,6,a,3 is 7 then a =
a. 4 b.5 c.6 d.o
oA 15,7,6,a,3ell Heas 78lA ll a =

3.4 .5 5.6 S.9

Attempt any twoSl&URL & ol %cllol WU,

1 3 5
-1 2 0
4 -3 6
2A—4B — C.

1 3 5

-1 2 0
4 -3 6

24 — 4B — C. .

0 2 -2
and C =1 1 2 |, then find
1 4 -3

IfA = ,B=|3 =2 =2

1 5 -1

[—2 1 0

A A= B = el dl

-2 1 0 0 2 -2
3 -2 =2landC=(1 1 2

1 5 -1 1 4 -3

IfA = [(2) _43 _12] and B =

-1 3 ], then find (AB)T and (BA)T.
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Q.3

(b)

0 2
(2) -1 3
4 =2

B A= _43 jz]uaB:

Solve the differential equation : (1 + x2)dy — (1 + y?)dx = 0.
@sd uls20l G3A : (1 + x2)dy — (1 + y?)dx = 0.

Attempt any twoSl8URL & ol %cllol AU,

-4 -3 -3
IfA=]11 0 1 | then Prove that adj. A = A.
4 4 3
-4 -3 -3
WNA=|1 0 1|82 dladid=A423N.
4 4 3
_[2 3 1 1 T _ pT AT
IfA = 10 and B = [2 _3] then prove that (AB)" = B"A".
R A= [i g] WA B = [‘2L _13] dlat Al Wt 53 3 (4B)T = BTAT.

Solve the system of linear equation 3x — 2y = 8, 5x + 4y = 6.
Yu AH1520 3x — 2y =8, 5x + 4y = 6 oll G5 HAAl.

Attempt any twoSl8URL & oll oscllel AL,

1+sinx

— 34
If y=1log then ﬁnddx.

1-sinx

o y= log /Hsfnx A Z Q.
1-sinx dx

Find the derivation of (sinx)*.

(sinx)* of (Asclet L.

Integrate | = [ Sin(lxﬂdx.
dAselot Aol « [ = [T0ED gy

Attempt any twoSl8URL & oll ocllel WYL,

2 2
If y = log(sin x) then prove that % (%) +1=0.

. . d?y dy\? _
%l y = log(sinx)&la cll A 5 3 =t (E) +1=0.

If the equation of motion of the particle is S = 2t3 — 3t% — 12t + 7, then find its

velocity and acceleration att = 0 and t = 2 sec.

, Al (AB)Tual(BA)T 20t
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2. alld sl sQell olde] AlsW s =263 —3t2 - 12t +7, QA A ¢t =
0ualt =2 AscS A Aol AIL WA YAdle] Yeu Al
3. Find the maximum and minimum value for the function f(x) = x3 — 3x + 11.
3. f(x) =23 — 3x + 11o{lHedH U oYolcdH (Brd AN
(a) Attempt any twoSl8URL 6l oll %cllol Bl 06

1. Integrate I = [ cos5xsin3x dx.

1. Uscol A : I = [ cos5x sin3x dx.

2. Integrate: [ = [e"™"* - sec?x dx.

. AUscel A : [ = [e™™"* - sec?x dx.

3. Find the Mean of the following data
X; 6 10 14 18 24 28 30
fi 2 4 7 12 8 4 3
3. o{lA Al wledl W Heas Aadl.

X; 6 10 14 | 18 | 24 | 28 | 30
fi 2 4 7 12 8 4 3
(b)  Attempt any twoSl8URQL & oll scllol 3L, 08

1.  Find the area of the region bounded by the curve
y =4x?%,x =1, x =2 and X axis.
L ds y=4x%x=1,x =23 x uet Yl AAAA Yt s AAsn Al

T
= VSinx
Evaluate : |2 ————— dx.
fO VSin x++/cox x

2. : . £ VSin x
(Brict Aol : 7 =—=" T dx.

3. Find the Mean of the following data
Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
Frequency 3 7 12 15 8 3 2
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Q.5

(@)

(b)

ol WA HRA 12 Hels AnA

Class

30-40

40-50

50-60

60-70 | 70-80

80-90

90-100

Frequency

3

7

12

15 8

Attempt any twoSlEUBL & oll %cllod AL

Find the Mean deviation for the ungrouped data : 58,52,45,48,57
o(lA WA wedlgcd HBA HIZ RN Hraus ANC : 58,52,45,48,57

Find the Standard Deviation for the following data

x |10 11 12 13 14 15 16 17 18
fi 3 10 15 17 22 16 13 9 5
o{lA Al WAL He YAl Hels Al
x| 10 11 12 13 14 15 16 17 18
fi 3 10 15 17 22 16 13 9 5
Find the Standard Deviation for the following data
Class 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50
Frequency 5 12 10 8 2 2 1
o(lA WAL HUSA 12 Y@l Heus Aol
Class 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50
Frequency 5 12 10 8 2 2 1

Attempt any twoSl8URL & oll oscllel AL,

Solve the differential equation : x(1 + y?)dx — y(1 + x?)dy = 0
@scd uls0L G3Al : x(1 + y2)dx — y(1 +x2)dy =0

Solve the differential equation : Z—z + % =e*,y(0) =2

@Qsct s G3A - :%+ Y= e%,y(0) =2

Solve the differential equation : Z—z + ytanx = secx,y (E) = 0.

Qs aHlswL G3AL - Z—z + ytanx = secx,y G) =0

s o sk sk sk sk sk sk seoske soskoskoskoskok sk ko
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     (   A  T )  T


    A  T


     (   A  T )  T


    A  T


  A =  [    3  2   1  4 ]   a n d   B =  [    − 1  0   − 3  − 2 ]


  A + B = _ _ _ _ _ _ .


   [    0  − 1   2  3 ]


   [    1  − 2   4  − 3 ]


   [    2  2   − 2  2 ]


   [    2  − 2   2  2 ]


  A =  [    3  2   1  4 ]


  B =  [    − 1  0   − 3  − 2 ]


  A + B = _ _ _ _ _ _ .


   [    0  − 1   2  3 ]


   [    1  − 2   4  − 3 ]


   [    2  2   − 2  2 ]


   [    2  − 2   2  2 ]


  A =  [    − 1  2  − 4 ]   a n d   B =  [    2   3   0 ]


  A B = _ _ _ _ _ _ _ .


   [ 4 ]


   [ − 4 ]


   [ 0 ]


   [ − 8 ]


  A =  [    − 1  2  − 4 ]


  B =  [    2   3   0 ]


  A B = _ _ _ _ _ _ _ .


   [ 4 ]


   [ − 4 ]


   [ 0 ]


   [ − 8 ]


  A =  [    2  − 3   4  − 5 ]


  a d j  ( a d j .   A ) = _ _ _ _ _ _ _ _ .


   [    2  − 3   4  − 5 ]


   [    − 5  − 4   3  2 ]


   [    − 5  3   − 4  2 ]


   [    − 5  − 3   4  2 ]


  A =  [    2  − 3   4  − 5 ]


  a d j  ( a d j .   A ) = _ _ _ _ _ _ _ _ .


   [    2  − 3   4  − 5 ]


   [    − 5  − 4   3  2 ]


   [    − 5  3   − 4  2 ]


   [    − 5  − 3   4  2 ]


    d  d x  log ⁡ 1 = _ _ _ _ _ _ _ _ _ _ _ .


  0


   log ⁡ 1


    d  d x  log ⁡ 1 = _ _ _ _ _ _ _ _ _ _ _ .


  − 1


  0


   log ⁡ 1


  f  ( x ) =   e  2 x ,


    f  ′ ′  ( x ) = _ _ _ _ _ _ _ _ _ .


    e  2 x


    2 e  2 x


  4   e  2 x


  6   e  2 x


  f  ( x ) =   e  3 x ,


    f  ′ ′  ( x ) = _ _ _ _ _ _ _ _ _ .


    e  2 x


    2 e  2 x


    4 e  2 x


    6 e  2 x


  S =   t 2 − 3 t + 2


  − 1


  2


    1


  S =   t 2 − 3 t + 2


  − 1


  2


  1


   ∫   1  1 +   x 2 d x = _ _ _ _ _ _ _ _ _ + c


    c o t  − 1 x


    − c o t  − 1 x


    t a n  − 1 x


    − t a n  − 1 x


   ∫   1  1 +   x 2 d x = _ _ _ _ _ _ _ _ _ + c


    c o t  − 1 x


    − c o t  − 1 x


    t a n  − 1 x


    − t a n  − 1 x


    ∫  − 𝜋  𝜋   sin ⁡  x   d x = _ _ _ _ _ _ _ _ _ _ _ .


  𝜋


  − 𝜋


  − 1


    ∫  − 𝜋  𝜋   sin ⁡  x   d x = _ _ _ _ _ _ _ _ _ _ _ .


  𝜋


  − 𝜋


  − 1


    ∫ 0 2    x 2   d x = _ _ _ _ _ _ _ _ _ _ _ .


   9 2


   8 3


    ∫ 0 2    x 2   d x = _ _ _ _ _ _ _ _ _ _ _ .


   9 2


   8 3


     (     d 3 y  d   x 3 ) 2 + 3    (     d 4 y  d   x 4 ) 2 + x  sin ⁡  y = 0


     (     d 3 y  d   x 3 ) 2 + 3    (     d 4 y  d   x 4 ) 2 + x  sin ⁡  y = 0


    d y  d x +   y  x = x


  x


  y


    x 2


    y 2


    d y  d x +   y  x = x


  x


  y


    x 2


    y 2


  15 ,   7 ,   6 ,   a ,   3


  a = _ _ _ _ _ .


  15 ,   7 ,   6 ,   a ,   3


  a = _ _ _ _ _ .


  A =  [    1  3  5   − 1  2  0   4  − 3  6 ] ,   B =  [    − 2  1  0   3  − 2  − 2   1  5  − 1 ]   a n d   C =  [    0  2  − 2   1  1  2   1  4  − 3 ] ,  


  2 A − 4 B − C .


  A =  [    1  3  5   − 1  2  0   4  − 3  6 ] ,   B =  [    − 2  1  0   3  − 2  − 2   1  5  − 1 ]   a n d   C =  [    0  2  − 2   1  1  2   1  4  − 3 ] ,  


  2 A − 4 B − C .


  A =  [    2  − 3  1   0  4  − 2 ]   a n d   B =  [    0  2   − 1  3   4  − 2 ] ,


     ( A B )  T   a n d      ( B A )  T .


  A =  [    2  − 3  1   0  4  − 2 ] અ ન ે B =  [    0  2   − 1  3   4  − 2 ] ,


     ( A B )  T અ ન ે    ( B A )  T


   ( 1 +   x 2 ) d y −  ( 1 +   y 2 ) d x = 0 .


   ( 1 +   x 2 ) d y −  ( 1 +   y 2 ) d x = 0 .


  A =  [    − 4  − 3  − 3   1  0  1   4  4  3 ]


  a d j .   A = A .


  A =  [    − 4  − 3  − 3   1  0  1   4  4  3 ]


  a d j .   A = A


  A =  [    2  3   1  0 ]   a n d   B =  [    4  1   2  − 3 ]


     ( A B )  T =   B  T   A  T .


  A =  [    2  3   1  0 ] અ ન ે   B =  [    4  1   2  − 3 ]


     ( A B )  T =   B  T   A  T .


  3 x − 2 y = 8 ,     5 x + 4 y = 6


  3 x − 2 y = 8 ,     5 x + 4 y = 6    


  y =  log ⁡     1 +  sin ⁡  x  1 −  sin ⁡  x


    d y  d x


  y =  log ⁡     1 +  sin ⁡  x  1 −  sin ⁡  x


    d y  d x


     (  sin ⁡  x )  x .


     (  sin ⁡  x )  x


  I =  ∫     sin ⁡   (  log ⁡  x )  x d x .


  I =  ∫     sin ⁡   (  log ⁡  x )  x d x .


  y =  log ⁡   (  sin ⁡  x )


      d 2 y  d   x 2 +    (   d y  d x ) 2 + 1 = 0 .


  y =  log ⁡   (  sin ⁡  x )


      d 2 y  d   x 2 +    (   d y  d x ) 2 + 1 = 0 .


  S = 2   t 3 − 3   t 2 − 12 t + 7 ,


  t = 0   a n d   t = 2   s e c .


  S = 2   t 3 − 3   t 2 − 12 t + 7 ,


  t = 0   અ ન ે   t = 2


  f  ( x ) =   x 3 − 3 x + 11


  f  ( x ) =   x 3 − 3 x + 11


  I =  ∫   cos ⁡  5 x  sin ⁡  3 x   d x .


  I =  ∫   cos ⁡  5 x  sin ⁡  3 x   d x .


  I =  ∫    e   tan ⁡  x ∙   s e c 2 x   d x .


  I =  ∫    e   tan ⁡  x ∙   s e c 2 x   d x .


    x  i


    f  i


    x  i


    f  i


  y = 4   x 2 ,   x = 1 ,     x = 2     a n d   X   a x i s .


  y = 4   x 2 ,   x = 1 ,   x = 2   અ ન ે   X   અ ક ્ ષ


    ∫ 0    𝜋 2     S i n   x   S i n   x +  c o x   x   d x .


    ∫ 0    𝜋 2     S i n   x   S i n   x +  c o x   x   d x .


    x  i


    f  i


    x  i


    f  i


  x  ( 1 +   y 2 ) d x − y  ( 1 +   x 2 ) d y = 0


  x  ( 1 +   y 2 ) d x − y  ( 1 +   x 2 ) d y = 0


    d y  d x +   y  x =   e  x ,   y  ( 0 ) = 2


    d y  d x +   y  x =   e  x ,   y  ( 0 ) = 2


    d y  d x + y  tan ⁡  x = s e c x ,   y  (   𝜋 4 ) = 0 .


    d y  d x + y  tan ⁡  x = s e c x ,   y  (   𝜋 4 ) = 0

