Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

DI/DA — SEMESTER - 1 - EXAMINATION — Winter-2024

Subject Code: 4300001 Date: 03-01-2025
Subject Name: Mathematics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.

2
3.
4,
5

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.

Q1

Fill in the blanks using appropriate choice from the given options

14

@Y [dsey yrie 53 vilel @2ul y2l)

L iffx) = ;1 ,then the value of f(1) is

a.0 b.1 c.-1 d.-2

2. |logpaxlog,b

a.0 b. 1 c.ab d.ab

2. | logpa x log b

.0 .1 5.ab S.ab

3. x 3| _ _
If |_2 ) =2thanx =

a. 2 b.-1 c. -2 d.-3

3|l | X O|=2dlx=

W, 2 W, -1 5.-2 S.-3

Find the value:|$ 421

a. 8 b. -8 C. -2 d. 16




¥ | (BUd l): |§ ‘2* .
3.8 0. -8 5.-2 S. 16
5. |135°= Radian.
a. - b, 3 c. 2z d.2Z
4 4 4 6
U, | 135°= (St
w o 37 5 O 5.
4 4 4 6
6. |sin120°=
2 3 1
<, sin 120° = .
Al B 5l 53
"3 2 ‘2
7. . (T _
sin (2 + 9) =
a.sin 0 b.—sin0 c.cos 0 d. —cosec 0
. T _
9. |sin (5 + 6) =
A.sin 0 . —sin0 5.c0s0 S. —cosec 0
8. |Ifa=(1,1,1)andb=(2,2,2)thana x b = :
a.(2,22) b.(1,1,1) c. (3,3,3) d. (0,0,0)
¢. |®a=@10)¥Ab=(222)dl axb= .
W.(2,22) W (1,1,1) 5.(3,3,3) S. (0,0,0)
9. |a=2i—j+kandb=i+j+kthana. b=
a. 2 b.-2 c.1 d.o
€. |Wa=2—j+kWdb=i+j+kdlab=
W, 2 . -2 5.1 S.0
10 | Iflines 5x —py = 3 and 2x + 3y = 4 are parallel to each other than,

p:




| % YAWIB 5x — py = 3 ¥l 2x + 3y = 4 RAR UHIdR &lY, dl p =
P A 5. -2 s
2 2 2 2
11 | The radius of the circle x? + y? + 2xcos6 + 2ysinf = 8 is
al b.2V3 c. V10 d.3
19 | x% + y? + 2xcos + 2ysind = 8 QCJ‘;UM'I [Hesl 2}
W1l W.2v3 5.4/10 S.3
12| jyp 2227 = .nER
XxX—oo0o X—a -
ana™ ! b. (n—1)a" c.(n—1)x™ d. nx™t
R | Jim 224 = .NER
xX—00 X—a
¥, na"t W. (n—1Da" 5.(n—1)x" S.nx™ 1t
13 | jim ¥ = .
x-=0 X -
a.0 b.1 c.-1 d. oo
B | lim ™ =
x=0 X E—
3.0 0.1 5.-1 S. ©
14| obtain the Limit of lim (1+2)"
n—ooo n
a.0 b.1 c.e d. oo
1y 1

lim (1+2)" o dgt Aad)

W. 0 W1 5.e S.




Q.2 | (A) | Attempt any two. ( S18 UL & eil %¥cllol A1U)) 06
1. x—1 2 1
Ifl x 1 x+ 1| =4than find x.
1 1 0
3 x—1 2 1
| x 1 x+1|=4dl x 2l
1 1 0
2. | Iflog (%%) =>(loga+1logh) than prove thata = b.
2| Allog () =>(loga+logh) UG SAS a=b.
3. | Obtain the value of tan 75° or obtain the value of tani—’zr .
3. | tan 75° <l (5Hd 204). w1l tan > «{l (Sud 204,
(B) | Attempt any two. ( 518 UL & ell %¥cllol AIU]) 08
Lojif == 2 = Z_than prove that,
c—a a—-b
(I) xyz=1
(i) x*yPz=1
1%l == el dlled s 3,
(i) xyz= T
(i) x%ybzc=1
2. | Iff(x) = ;—z than prove that, f(f(x)) = x.
.|l f(x) = lu dlAalld 55 F(F(0) = x.
3. a b b
If (b a b|=0thanprovethat,a =bora = —b.
b b a
3. a b b
A|b a bl=0 €Y dlUlHd$AE a=b W a=—b.
b b a




Q.3 | (A) | Attempt any two. ( 518 UL & eil %¥cllol A1U]) 06
L[ prove that SRR = tan 24
1| i 5% EEEE Y s
2. | Prove that M—:ZZZ = cot %
2| Ul0d 50 BRI = o £
3. | Find the center and radius of the circle 2x2 + 2y? —8x + 4y + 2 = 0.
3. |adn 2x? + 2y% — 8x + 4y + 2 = 0 o 3¢, 3al (A1 AL
(B) | Attempt any two. ( 518 UL & ell %¥cllol AIU]) 08
L. | Plot the graph of 2sin > ,0 < x <3m.
1 |y=2sin%,0<x<3nelluldn el
2. | Prove that tan™? 2 + tan™?! g + tan‘li =
R | Ulloid s 5 tan‘lg + tan‘lg + tan‘li ==
3. |@=2i—jand b =1+ 3j — 2k than obtain |(@ + b) X(a — b)|.
3. |%la=2i—j¥ab=10+3j-2kdl|(a+b) x(a—>b).Radl
Q.4 | (A) | Attempt any two. ( 518 UBL & eil %l 1M1 ) 06
1. | Find (107 + 2j + 3k).[(f — 2] + 2k) X (3t — 2] — 2k)].
1| (108 + 2] + 3k). [(i — 2] + 2k) X (31 — 2] — 2k)] QL8




A particle under the constant forces (1, 2,3) and (3,1, 1) is displaced from
point (0,1, —2) to point (5, 1, 2). Calculate the total work done by the particle.

2. | A5 50 GUR WAN WA (1,2, 3) el (3,1, 1) 51U 52D, vl Wollefl AR
€601 d 581 (Gig (0, 1, -2) &l W{la (5, 1, 2) wilont [Gig w10 M1d B, 56
ERENE
3. |5x+6y+3=0andx— 11y + 7 = 0 are two intersecting lines find the
angle between them.
3. | BesIMII5x + 6y +3 =03 x — 11y + 7 = 0 ARl 4g 5181 e,
(B) | Attempt any two. ( 518 UL & ell %¥cllol AIU]) 08
1. | Find the unit vector perpendicular to @ = (1,—1,1) and b = (2,3, —1).
1L |a=(1,-1,1) Wb =(2,3,—1) ol o 1dd] A 54 AU[e2l Aadl.
2. | Prove that angle between vectors 3i + j + 2k and 2i — 2j + 4k is sin™? %
| A A ¥ 30+ j 4 2k ¥el 20 — 2f + 4k qziloﬂbignsm-l% 8.
3 | Find the Limit of lim 2o tixtt
x—>—1 3x3+5x%+x—-1
3. 2x3+5x%+4x+1
x—>—1 3x3+5x2+x—1 oi clat %ntn
Q.5 | (A) | Attempt any two. ( 518 UL & ell %¥cllol AIU]) 06
1. . L . \x+7-V3x+5
Find the Limit of chl_r)r}m .
q, VX+7-V3x+5

xl_rg V3x+5-/5x+3 01 Cl&t ﬂU’[Cn




2. | Find the Limit of ljm (&2 —0s ()
x—=0 X
. cos(ax) — (bx) H

?.. }Cl_r)r(l) ax xZCOS X Uiel&l ﬂ_(ﬂcﬂ

3. . A . x3-27
Find the Limit of Ll{g R

3. . ox3-27 c
lim 7=~ <@g Hadl.

(B) | Attempt any two. ( 5185 UL 6l «ll %¥cliol AU ) 08

1. | Find the equation of lines passing through point A(3v/3, 4) and making angle
- with line 3x — 3y + 5 = 0.

1 | A3V3,4) Higll UAR Ucl e UL v3x — 3y + 5 = 0 1A ZHIUAL LRIl
Wotlddl 3w et] Al 501 R,

2. | Find the equation of circle passing through origin and point (1,2) and whose
center lies on the X-axis.

2. | Gufoig A (1,2) Higl UAIR Addl el o] Sor, X-w& U €} ddl
dqns yylse 3ad),

3. | Find the equation of lines passing through point A(—8, —10) and product of
its intercepts on both axis is -40.

3. | A(=8,—10) Hiall U R Al deil Beil il well Uetl 1id:uis) «1l BlIsIR

40 €1, Adl 1) i »HlswL Aud),
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