Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4320002 Date: 23-01-2026
Subject Name: Engineering 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
1 27.
1 Order of [3 4] is .
(@)2x3 (b)3x3 (c)2x2 (d)3x2
q 1 2
3 g clsal B
(@)2x3 (b)3x3 (c)2x2 (d)3x2
1 1
2 IfA=]2 2|then AT =
3 3 3 3
1 2 3 1 -2 3
(@4 ey 5 3 @5 3 () [2 2]
1 1
R 1 1
lAa=|2 2[8A A=
3 3 3 3
1 2 3 1 -2 3
(@4 iy 5 3 @5 3 () [i i]
_[1 -1 —
3 fa=, Z5|thenlal=__.
(@)o (b) 1 (c)-1 (d)4
3 °zﬂA=B :%]aauﬂw:_.
(a)0 (b) 1 (c)-1 (d) 4
x+y 21 .18 2 _
4 If[ 3 x—y]_[3 2]then(x,y)—_.
(a) (8,2) (b) (2, 8) (c) (5, 3) (d) (3, 5)
¥ x+y 2 ] _[8 2 _
oa[ 3 x—y_[3 Z]CD'(x’y)_—'
(a) (8,2) (b) (2, 8) (c) (5, 3) (d) (3,5)
5 Ify=cosxthen3—z=__.

(a) cos x (b) sinx (c) —sinx (d) —cos x
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0
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ARt

12

R
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3

°ay=c05x <'-|1d—y=
dx

(a) cos x (b) sinx (c) —sinx (d) —cos x
d(logsinx) _

dx T
(a) tan x (b) —tanx (c) cot x (d) — cot x
d(logsinx) _

dx T
(a) tan x (b) —tanx (c) cot x (d) — cot x

If x = cosBandy=sin9thenZ—z=

(a) cot @ (b) —cot @ (c) tand@ (d) —tan6
% x = cos @ %{a.yzsinﬁ cﬂj—zz_

(a) cot B (b) —cot @ (c) tand@ (d) —tan 6
fidx =__ +ec.

(a) = (b) — = ()logx  (d)—logx
fidx =__ +c.

(a) (b) — = (c) log x (d) — log x
[x3dx=___ +c.

(a) = (b) = (0) x? (d) 3x2
[x3dx=__ +c.

(a) (b) = (c) x® (d) 3x2

Vs
fOZ cosxdx = ____

(@)1 (b) -1 (c)o (d) sinx
Jecosxdx=___
(@)1 (b) -1 (c)o (d) sinx

. . . d%y 3 dy\? _
The order and degree of the differential equation (@) + 2 (E) -3y =
Oare and , respectively.
(@23 (b) 3,2 (c)2,1 (d)1,2

d?y 3 dy\ 2 _
Qsc ws:el (ﬁ) +2 (E) —3y =0 ol 581 WA URHIGL weysN
el 8.

(@)2,3 (b) 3,2 (c)2,1 (d)1,2
Integrating factor of the equation Z—i + % =xis
(a) log x (b)—logx (o) (d) x
U0 Z—z + % = x HIS ASCASIRS vcAd 0.
(a) log x (b)—logx  (c)~ (d) x
If z =2+ 3ithenz = .
(a) z (b) =2 + 3i (c)2—3i (d) None of these

Wz=2+3i8A A z=
(a) z (b) —2 + 3i (c)2—3i (d) None of these



14 i+it+i3+it= .
(a)i (b) i? (c)1 (d)0
¥ i+i2+i3+i*=

(a)i (b) i2 (c)1 (d)o

Q.2
(A) Attempt any two (58 UQL 6l oll %scllol W) 06

1 2 2
2 1 2|thenprove that A> — 44 — 51 = 0.

2 2 1
1

2 2
2 1 2
2 2 1
Q) If A= [i _03] and B = B :1] then prove that (A + B)T = AT + BT.

(2) % Az[i _03] uaB:[;

() IfA =

(1) % A = A A U 5A 3 A2 —44 — 51 = 0.

_2] 8ol A AU 5A ¥ (4+B)T = AT + BT,
(3) Solve: xd—y + 2y = log x.
(3) G3Al: x +2y log x.

(B) Attempt any two (58 URL & oll %cllol WIU)) 08
2 01, _[2 -1 12 3
()If A= [1 o]’ B = [ ] and C = [2 o] then prove that A(B + C) = AB + AC.

(e)°aA=i 8],3 [ _1]2»@6 [1 2] Qlat A w53 3

A(B+C) = AB + AC.

2 1
11

()R A= [i WA B = [ 8t A (4B)~! = B~14~1 uUsA.

(3) Solve the equations by matrix method: 5 +3y =113x -2y = —1.
(3) uls?el AWs oI A G 5x + 3y = 11,3x — 2y = —1.

@1f A=[* andB = [4 i] then verify the result (AB)™! = B~141.

Q.3
(A) Attempt any two (515 UBL 6l il %scllol ;W) 06

(1) Differentiate the following functions with respect to x:
(i) e* + x© + e® (i) a* + log x +~
(1) WAL (AR of x ofl WAA ([Ascotl 5

(1) e* +x°+e® (ii)ax+logx+i

(2) Differentiate the following functions with respect to x:
3x+2 log x

(i) 22 (if) 22
(R) WAL (AR of x «ll wﬂa [Qscst 52

. 3x+2 ..\ logx
(1)

2x—-3 (11)

X



(3) Evaluate the integral: f cos 2x

cos? xsin? x

(3) Ascol 8. [—22 gy

cosZxsin? x

(B) Attempt any two (5165 UBL 6l oll oscllol ALU) 08

Q.4

(1) Differentiate the following functions with respect to x:
(i) logsin x? (ii) log(sec x + tan x)

(1) WAL QR of x ol WAA (Asctst 53

(i) logsin x? (ii) log(sec x + tan x)
(2) The equation of motion of a particle is s = t3 — 6t + 8t — 6. Find the
velocity and acceleration of the particle at t = 2.

(2) As sQoll ollde] AW s =3 —6t2+8t—6 8l dl t =2 A Aol A3
ERICEIENNS

(3) Find the maxima and minima of the function f(x) = 2x3 — 3x? — 12x + 3.
(3) @B f(x) = 2x3 — 3x2 — 12x + 3H@ HETH A oo™ YN ANl

(A) Attempt any two (5185 UBL 6l oll %cllol ;W) 06

6x+2

(1) Evaluate the integral: [ 712003

(1) dsetet 8 [

o

(2) Evaluate the 1ntegral f =

dx
\/2T \/—
(3) For z € C, if |2z — 3| = |3z — 2|, then prove that |z| = 1.
(3) zeC HR, % [2z—3| = |3z — 2|, 8A A WA $A ¥ |z| = 1.

dx

(2) dsclot 53: [

(B) Attempt any two (S1&§ UBL & oll %cllol LU 08

Q.5

(1) Evaluate the integral: (i) [ x2e*dx  (ii) [ x log x dx
(1) Ascol 5z (i)[ x2e*dx (i) [ x log x dx
(2) Find the area bounded by the parabola y = x?2, the X-axis and the lines x=1 and
x=4,
(2) URAAA y = x2, X-u&l ol WA x=1 WA x=4 A3 Wl YE2As] AdAsN
.

(3) Obtain cube roots of unity.
(3) As oll Loty RO,

(A) Attempt any two (58 UQL 6l oll oscllol W) 06



(1) Express the following complex numbers in the form of x + iy, x,y € R.
() (VZ—i)—i(1—V2Zi) (i) @+30)(=2+10) (i) ==
(1) AU USR AvARAA x + iy, x,y € R oll 3U Ul el
() (VZ—i)—i(1-V2i) (i) 2+3D)(-2+1) (i) =

(2) Find the square roots of 7 + 24i.
(2) 7 + 24i ol adyo AL,

(3) Express the following complex numbers in polar form and find modulus and the
principal argument for each of them: (i) 1 —i (i) —1 +/3i
(3) AUAA A5 AvARAA AMell Ylla zumi g2l wal Aol Hialls dal

Hul slalis el ()1 —i (i) —1 + /3i

(B) Attempt any two (518 URL & ol %cllol ) 08
(1) Solve: y(1 + x)dx + x(1 +y)dy =0
(1) G5l yA+x)dx+x(1+y)dy=0
(2) Solve: xy(y + 1)dy = (x* + 1)dx
(2) G5l xy(y + 1)dy = (x2 + 1)dx
(3)Solve: x X =x +y
(3) G3AU: xZ=x+y

dx
s st sk st sk st sk st sk sk sk sk ok ok sk



