Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering/ Diploma Architecture — SEM — 1/2— EXAMINATION — Summer-2025

Subject Code: 4300001 Date: 03-06-2025
Subject Name: 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.

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

unhwnNeE

Q.1 Fill the blanks using appropriate choice from the given option
o{1A w0l ([aseyniel] Aoy [asey uie 53 wWidl Ul YRl
3 =2

(1) |—4 4 |_

(a) -20 (b) 20 (c) 4 (d) -4

Q) Iff(x) = x2 —3x+1,then f(2) + f(3) =
A f(x) = x2—3x+1&-Adl F(2)+f(3) =
(@) 1(b)0(c)2 (d)-2

(3) logg a=
(@) 0(b) 1 (c) a(d)-1

(4) logs 4 % log, 5=

(@) 1(b)2 (c) 3(d)0

(5) 135°%= radian
1350= S\

@ (b)) (0= (d)Z

(6) Principal period of cos (%x + 5)=
Cos (2 + 5) o Hu BdlclciH el 8.
(a) 31 (b) 7 (c) 1/2 (d) 0

(7) Sin (g —9)=
(a) -cos 8 (b)cos B (c)sinf (d)-sinf

(8) (it2k) x (3j+k) =
(@) 7(b) 3 (c) 1 (d) 2

9)1x k=
(@j () ()1 (o0

(10) Slope of the line 2x +y — 8 =0 is
YWl 2x +y — 8 =0 <l lu 2]
(a) -%2(b) 2(c)2 (d) -2

(11) Radlus of the circle x2 + y? + 2gx + 2fy + ¢=0 is
dd9l x2 + y2 + 2gx + 2fy + ¢=0 <il (Fowll

@) g+ f2—cd) g2+ f2—c (©)Jg?>+ f?—c? (d)g° +f2+c

14



lim a'-1_
(12) hoo n

(a) loge e (b)log.a(c)e (d)a

180

@ = (b)— () 1(d) 0

180

(14) lim 3n+2 _
n — oo 2n+3

@ 1 (0 (@32 (@

Q.2 A.  Attempt any two. SRRARSTE)] 06
-1 6 -2
1.|5 0 7 | find the value of given determinates
4 1 -3 6 o
AL [A3dusedl (BHd el [ 5 0 7
4 1 -3
2.If f(x) = x% + 1, then find %
W f(x) = x? + 1, dl L2E o] (Bt oledl,
3. Prove it tan55° = M
c0s10°-sin10
UL[04d 53 tan55e = LLCHsnIot
c0s10°-sin10
B.  Attempt any two. SR RARSTE)] 08

1. Iflog %% (logx + logy) then prove that x=y

% log 2= (logx + logy) dl Ul[¢dt 5% x=y

2. Prove that log, p + log,z p? + log,s p3 + log,« p* = 4log, p
Ulld 50 B log, p + log,z p? + log,z p2 + log e p* = 4log, p

3. If f(x) = % then prove that

L f). f(=x)=1 i, FOO+f (i):o
A fx) = == dl AllMd 5A 3

i ). f(=x)=1 i FOO+f (§)=o
Q.3 A.  Attempt any two. SRR FARE)] 06
1. Prove that SR *Sin1y V3

€0519°—c0s79°

Hl[a‘ld 53 Sin79°+sin19° _ \/§

€0519°—c0s79°
sinf+sin20+sin36

2. Prove that = tan20
Coing ein20 aina0
Hl[a{d 5t cosf+cos260+cos360 = tan2¢
3. If the radius of the circle 4x2 + 4y? — 16x — 12y + a=0 is 2, then find the value
of a.
ddQl 4x2 + 4y? — 16x — 12y + a=0 «{l [(HRIls} HRL 2 1A ) “a’ «i] ($Hd
QllHl
B. Attempt any two. JH d & J18[| 08

sin(180°—6) cos(270°—6)cosec(90°+6)

—sinfcos0O
sec(270°+6) cot(90°+6)cot (360°—-0)




Prove that. (Hl[a{d Sa)
2. Draw the graph of y = sinx (0 < x < m)
y = sinx ol AW JAAL (0 < x < 7)

3. Prove that the angle between the vectors T+ 2j and T+ j + 3k is sin™! \/g

Al 53 UEA 7+ 2724 T+ T + 3% Aol WGl sin~! F )

Q4 A. Attempt any two. 2H d & 28] 06
1.Ifa=(1,21) b =(2,1,1) and ¢ = (3,4,1) then find |a — 2b + ¢|.
®a=(1,21)b=(211) WaAc=(341),dl|a—2b+c]| 2l
2. For what value of p, the vector 27 + 3j — 5k and pi + j + 3k are perpendicular to
each other?

poil 56 (SUd UL, u(eQll ol 58 (EUd Ui, UleRA) 2T + 3] — 5k Wal pT + j + 3k
A soilona dof w4l

3. For which value of k, line 7x + y = 1 and 3x — ky = —2 will be perpendicular to
each other?

kofl 58 (5Ud HI2, JMIM) 7x +y = 1 WA 3x — ky = —2 As0{lona dod Q).
B.  Attempt any two. 213 d & Q1] 08
1. Forces (3,-2, 1) and (-1, -1, 2) are acting on a particle and the particle moves from
point (2, 2, -3) to (-1, 2, 4). Find the work done.
WOl (3, -2, 1) WA (-1, -1, 2) «{l WA 8601 A5 Uglels] (2, 2, -3) &l (-1, 2, 4) Yl
@lelid? Ul B, dl ¢4dd s .
2. Find the unit vector perpendicular to both the vector @ = 5T+ 7] — 2k and b =

J—2k+31
UleQll a = 57+ 77 — 2k Wl @ = [ — 2k + 3T ¢4el o God S1U Adl A[euell W54
Alel 2.

. lim x3-x%-5x+6
3. Flnd 3 a
x -2 x3-8

I 3_A2_
9(\8) lim x x3 5x+6'
x> 2 x3-8

Q.5 A.  Attempt any two. SRR FARE] 06

1. Find lim eX*+sinx—1

x—0 x

%ntﬂ lim e*+sinx—-1
x—-0 x
lim
-0

. 5x.2
2. Find X (1+ 7)x

lim 5x,2
antnxl._) NeREE
. im
3. Fmdx _ oo\/x (WJx+p—+x)

9l xlimooﬁ (JXFp —V3)

B.  Attempt any two. 213 d & JQl] 08
1. Find the equation of a circle having center (3, -1) and passing through the point
(-1, 2).
3, -1) 3¢ t2lddl Wl (-1, 2) (6igHiell UAR Udl ddns] 4451 114,
2. Find the equation of a line passing through the point (-2, 3) and perpendicular to
the line joining the points (-5, 2) and (1, -2)



[0ig (-2, 3) Hiell YRR Ul el [GigA) (-5, 2) Ul (1, -2) o WSl Judl A Gy

S1A ddl Julef U151 k.

. Find the equation of tangent and normal for the circle x? + y? — 2x + 4y — 20 =
0 at the point (-2, 2).

ddnl x% +y2 — 2x + 4y — 20 = 0 el (Gig (-2, 2) UIRell QLS el w[Gd

oll ¥Hl5201 Al



Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 1 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4300001 Date: 06-06-2024
Subject Name: Mathematics

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

Q.1 Fill

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.

SNk =

in the blanks using appropriate choice from the given options.

w0 (aseqlHie] Aloy yiedflel GuAlL s3a uild] ooy 4] &2,

1.

2

g

x —4
|y 4 |—2O then x+y=

A 4 B.5 C.4 D.-5
if Viogs x=2
A.9 B. 81 C.3 D.6
% Viogz x =2
W. 9 . 81 C.3 S.6
Log.a=
A.0 B.1 C.a D. -1
Log.a=
.0 W1 5.a S.-1
Iflog a- logb =

A.logab B. log a/b C.logb/a D. log (a-b)

¥. %\ log a- logb = .

5.

y.

. logab W. log a/b S5.loghb/a S. log (a-b)
1350 = radian.
T 3n 51 51
A'Z B ” C. " D -

1350 = 3sYet

14



3

U,

18
£
I
e
B
n
B

6.  sin®40%+ sin?50° =
A. 1 B.—1 C.0 D.2

S.  sin®40%+ sin®50° =

¥. 1 o. -1 5.0 S.2
7 sin_l(cosg) =
4 4 4 51
A. < B 3 C. 3 D. -

9 sin_l(cosg )=

T T T 51
8 1S unit vector.
3 4 11 1 4
A GO B.G.3) C. 3 D. (0,0)
¢ A sy uleal 8.
3 4 11 1 4
9. If line 2x-3y+5 = 0 then slope is =
A2 B.= c.2 D.2
3 2 3 2
€. 2x-3y+5 =0 Hiell udR adl 3wl il alo =
-2 -3 2 3
2)'{. ? (}'l.. 7 5. 5 S. E
10. If line 3x+5 = 0 then X-intercept is
A2 B.2 c.2 D.0
3 3 5
Q0. WL 3x+5 =0 oll X- d:uis 2]
¥, =2 o, 2 5.2 5.0
3 3 5
11.  Find a centre of circle from given 2x? +2y*+6x-8y-8 =0
A(F2) B.(3~2) C.(5-2) D.(3, 2)

9. ddol 2x2 +2y*+6x-8y-8 =0 ] Jer, 8.



12.

13.

13.

14.

1%.

w(2, 2) o (2 -2 5.(2,-2)

2

1

lim - =
n-oo N
A.0 B.1 C.-1
lim ==
n—-oo N
3.0 o1 5.-1 S. o
lim sin®
6-0 ©
1
A.0 B. = C.1
0
lim sin© _
650 ©
3. 0 o= 5.1
lim(x® — 3x? + 5x — 6) =
x-1
Al B.6 C.3
lim(x® —3x? + 5x — 6) =
x—-1
.1 .6 5.3

Q.2 (A) Attempt any two. S1OURL Woi| %c[6] W [U).

1

E

N

e

3
3.

x—1 2 1
Solve equation [ X 1 x+1| =4
1 1 0
x—1 2 1
UHlsL B34l [ x 1 x+1| =4
1 1 0

F(x) = log(%) then prove that f (f(x)) = x.
%\ F(x) = log(*=) ALGid 55 £ (f(x)) = x.

Draw the graph of y = sin x, 0< x > 2.
y = sinx, 0< x > 27 o1l 18w €2,

(B) Attempt any two. 516URL Gsi| %6 WYL

L.
q.

Prove that. 7 log (g) + 5log (g) — 3log (g) = log 2.
AUlld 50 5.7 log (g) + 5log (g) — 3log (g) = log 2.

S.(

S.0

D.-3

, 2)

08

06



2. Solve equation. Log (2x + 1) + log (3x - 1) =0.

2. U5 B3l log (2x + 1) +log 3x - 1) = 0.
1 1 1
3. Prove that: 1091260 + 1091550 T Togz0e0
1 1 1
3. SUCLERE log1260 T log156° ' 10g2060
Q.3 (A) Attempt any two. S1OURL Glsi| 164 3 [U) 06
1. Prove that. Cos 35°+ cos 85°+ cos 155° = 0.
1. ULdd 5 5 Cos 357+ cos 85°+ cos 155° = 0.
2. Prove that. 2tan'1§ = tan'lg )
R Allod A S . 2tan'1§= tan'1§ .

3. To find out center and radius from given circle 4x> + 2y? + 8x -12y - 3 =0.
3. Alddn 4x> +2y? + 8x -12y - 3= 0 Sl dll ddul of Jeg, dell [Heril Ak,

(B) Attempt any two. S16URL Wsi| %o WY, 08

—_

Prove that. (1 + tan 20°) (1 + tan 25°%) = 2.
Allodd 5A 5. (1 + tan 20°) (1 + tan 25°) = 2.

Ea

Sin(A-B) | sin(B—C) , sin(C—-A4) _
SinA.sinB sinB.sinC sinC.sinA

3 AUyd s Y Sin@A=B) | sin(B-0) | sin(C-4) _

SinA.sinB sinB.sinC sinC.sinA

2. Prove that.

3. If a=(2,-1,3),b=(1,2,-2) then find1(a + b) x (a— b)l.
3. % a=(2,-1,3),b=(1,2,-2) &l dl1(a+b) x (a— b)l Ll
Q.4 (A) Attempt any two. 518Ul Wai| 164 3] 06

1. Prove that A perpendicularto Ax B if A =(1,-1,-3), B=(1,2,-1).

9. AllUd sAE WA =(1,-1,-3), B=(12,-DSL Al Ax B WA A€ ]
2. if @ =(1,2,3), b = (-2,1,—2), so find out unit vector perpendicular to both the vectors.

. Ala=(1,23),Db=(-21-2) duA 54 d[e2l 20t

3. Force (3, -2, 1) and (-1, -1, 2) act on a particle and the particle moves from a point (2, 2, -3) to
(-1, 2, 4). Find the work done.

3. WS SQUR WOl (3, -2, 1) Wal (-1, -1, 2) @13 8. wal sQU[0ig (2, 2, -3) &l (-1, 2, 4) Yl WA &

IR ENNE
(B) Attempt any two. $16URL Wei| %[0 W 1Y) 08
1 For what value of m the vectors 2i -3j +5 k and m 1 —6 j — 8k are perpendicular to each other?

9. moeil 58 [(EHd HI2 522 2i -3j +5 k Ml m i -6 j — 8k Ws06{oK1a ey &2



Show that the angle between the vectors (1, 1, -1) and (2, -2, 1) is sin™! (\/?)

R Wdldl 3 (1, 1,-1) W (2, -2, 1) AR Al WAl sin~? <\/§)®

. x%2-6x+5
3 Evaluate. lim )
x—1 2x%2-5x+3

3. ge o), im0t

x>1 2x2-5x+3

Q.5 (A) Attempt any two. 516URL Wsi| %6 W),

06
1 Evaluate. lim x43_16
x—>2 XxX° -8
9. deidad). lim e
x—2 xX° -8
2 Evaluate. lim 1_Sinx
s g cos? x
. 1-sinx
R dg gl lim 5T
3 Evaluate. lim ZL; .
n-oo N
3. detNad). lim 222
n-oo N
(B) Attemptany two.  SLOURL G| 6] ¥{[U) 08
1. Find intercepts of a given line 4x + 7y = 0 on axis.
9. WU WL 4x + 7y =0 UR 2] 3wl oll Well UR «ll vid:uis) 204l
2. Find an equation of a line passing through (2, 4) and perpendicular to 5x-7y+11=0
2 (2,4 Uil uAR Adl AU 5x-7y+11= 0 o ol wW1A] Jule] A58 Hnd),
3 Find the equation of a circle having centre at (3, 4) and passing through origin.
3.

(3, 4) 3egdlonl AHes GoLM(Gig Hiell AR edl ddo of A5 Aadl.

sk st sk sk sk sk s ke sk skosk sk sk



Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -1 - EXAMINATION - SUMMER-2022

Subject Code: 4300001 Date :24-08-2022
Subject Name: Mathematics
Time:02:30 PM TO 05:00 PM Total Marks:70

Instructions:

nhewnNpeE

—_

Q.

(D

2

€)

(4)

©)

(6)

Attempt all questions.

Make Suitable assumptions wherever necessary.

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
{12 2uel [Aseuinidl 2oa [Asew uie s3ld widl sxou uzl

| 5 7 | _
-3 -2
(a) 11 (b) -11 (c) 31 (d) -31

If f(x) = x3 — 1 then, the value of f(2) — f(3) =
o fO) = 2} —1atdl, f-f) dut=___
(a) 19 (b) -19 (©) 35 (d) -35

1 N 1
log, 6 logs 6

(2) 6 (b) 2 (©) 1 d)s

If f(x) = log, e* then, f(—1) =
o\ f(x) = log, e* ¢l di, f(=1) =

(a) -1 (b1 ©0 (de
120 = radian

120 = FIROE]

(a) 1"_5 (b) 157 (¢)3n (d) 2?”

Principal period of f(x) = sin(3 — 5x) is
f(x) =sin(3—5x) i HvA 20AdHIA ___ 8.



(7

®)

)

(10)

(11)

(12)

(13)

(14)

Q.2 (A)

(a) = (b) =

3tan"'(vV3)= ____

(a) 120° (b) 60°
(i+2k)-(3j+k)=_
(2) 7 (b) 3
kxi=

(a) ] (b)-j

Slope of the straight line g - % =1is

doull S -2 =1-lal
2 3
@3 (b) 3

Radius of the circle x2 + y2 —2x + 4y + 1 =01is
AN x2 +y2 —2x + 4y + 1 =0 <l Bioru

() 2 (b) V2

~ sinx?®
lim =
x—0 X

180

(@) = (b) —

(a) 2 (b) 0

(a) 2 (b) >
Attempt any two:
AH d 6f oLwll:

51

(©="

(c) 180°

()1

(©1

() -2

() 6

()1

(c) 2a*

1

©=

OES

(d) 30

(d)2

(d) 0

(d) 0

(d) 2a

() -2
06



(D

2

€)

(B)

(1)

)

€)

Q.3(A)
(M

2)

€)

(B)

x—2 2 2
Solve:l =1 x -=2[ =0
2 0 4
x—2 2 2
Gsaaldl: | -1 x —-2| =0
2 0 4
\/_ = then Prove that f(x) + f(9 —x) = 1

oA f(x) = mw_dﬁtrﬁ, A 215 F) +f(9—x) =1

. T 3 T 4 T T
Evaluate: 3sin? 373 tan? -+3 cot? P 2cosec? 3

-

B Al 3sin2Z =2 tan?Z + 2 cot2Z — 2cosec?
3 4 6 3 6 3

Attempt any two:

A, d 61 oLl

If f(x) = % then Prove that

o f(x) = ﬁ Gt dl, Hd 52 %

() £06) - F(x) = 1 and i) £6) + £ (3)=0

If log (ﬂ) = %loga + %logb then Prove thata = b
&4\ log (a+b) = %loga + %logb st dl, dbidssa=h

1 1

Prove that: =2
logyy (xy2z) logy(xyz) logzx(xyz)
~ = 1 1 1
AUoA 520 5 =
logxy(xyz) = logyz(xyz) = logzx(xyz)
Attempt any two:

AR d 6L ABLL
Prove that: Sin780° Sin480° + Cos120° Sin30° = %
Al5d 5305 Sin780° Sind80° + Cos120° Sin30° = %

c0s10%+sin10°

c0s100—-sin109
c0s10%+sin10°

c05100-sin100

Prove that: tan 55° =

AUGIA 531 % tan 55° =

Find the equation of a circle with Centre (-3, -2) and area 97 sq. unit.

Adoe Al WHL S, 6y Sog (-3, -2) 2 AR50 9 Al BASH 9.

Attempt any two:
A, d, 6l AR

08

06

08



(D

2

3)

Q.4(A)
(D

2)
3)

(B)
(1)

2)

3)

Q.5(A)

1+sin 6+cos O 0
Prove that; ———— — = cot—
1+sin @—cos 08 2
~ ~ 1+sin@ 0 ‘]
AWoid, 531 5 ES0OECOsT 2
1+sin6—-cos @ 2

Draw the graph of y=Cosx, 0<x<m

wldW 22l t y=Cosx, 0<x <7

If a=(3,-1,-4),b=(2,4,-3)and ¢ = (-1, 2, -1) then Find the
direction cosines of 3a-2b+4c.

sfla=(3,-1,-4), b=(-2,4,-3)xd c=(-1, 2, -1) sia i, ulea

-

3@-2b+4c Al [2o51154 2.

Attempt any two: 06
A, d, 6l AR

If the two vectors mi+2mj+4k and mi-3j+2k are perpendicular to each
other then find m.

oAl ol A2 mit2mj+4k 24 mi-3j+2k wAsoilond dot €A dl, m Al BHd
24l

Find angle between the two vectors i+2j+3k and -2i+3j+k

ol AUzl i+2j+3k il -2i+3j+k A2l vBIL LAl

Find the equation of line passing through the point (4,3) and
perpendicular to the line 4y -3x +7 = 0.

[6ig, (4,3)Hid]l Iz Adl 21 24l 4y -3x +7 =0 < dod $lA ddl Yl
SR ERIVIETEN

Attempt any two: 08
A, d, 6l AR
Find unit vector perpendicular to both vectors a = (3, 1, 2) and
b=(2,-2,4)
Alzall @= (3, 1,2) 2 b = (2, -2, 4) ol < dol gt ddl [zl sisH
ulza 2lHl.
Under the effect of forces i +j - 2k and 2i + 2j - 4k, an Object is
displaced from i-j to 3i+ k. Find the work done.
0L i + j - 2k 2 2i + 2j - 4k <l 212 S50 s usid i - j Al 3i+ k Yl
291id2 4l 9, dl 244 514 EL.

3_x2-5x+6

) . X
Find: lim
x—2 X2-5x+6

3_,2
NN, q. . X°—=x“—5x+6
AL llmz—
x—2 Xx“—=5x+6

Attempt any two: 06
IAH d 64 oLwll:



(1)

)

3)

(B)

(D

2)

€)

Find: lim (L -2 )

x—o2 \x—2  x2-2x
~. . 1 2
Ml lim (— — )
x=2 \x—2  x2-2x

2x

Find: lim (1 + Z)?

X—00

2x

QAL lim (1 + ;)?

X—00

Find: lim e*+sinx—1
mda: —
x—0 X

AL limw

x—0 X

Attempt any two:
A, d, 61, AR

If two lines kx + (2-k)y + 3 = 0 and 2x + (k+1)y -5 = 0 are parallel to
each other then find the value of k.

oL 21l kx + (2-k)y + 3 = 0 24 2x + (k+1)y -5 = 0 2isoilond AHid2
SlA dl k <l [Bq 9llsl.

If the measure of the angle between two lines is % and the slope of one

of line is % then, find the slope of the other line.

641 6l LUULBIL A2 AL VAR HIY % Sl AL dHisdl <l 215 4l 2l % St

-

L 619 Juilel 210 AL,

Find equation of tangent to the circle 2x? + 2y? +3x —4y + 1 =0 at
the point (-1, 2)

A4 2x2 + 2y% + 3x — 4y + 1 = 0 Uzl [6ig (-1, 2) 2 Al 248s<
5201 AL

s sk sk sk skosk sk sk sk BeSt WiSheS skt sk sk sk sk sk sk skosk
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