Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 1 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4300001 Date: 02-02-2026
Subject Name: 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 Fillin the blanks using appropriate choice from the given options. 14
w0 [Qseqiuiell Y1y (dsey yie s3] widl #2ul yl. ¥

1| % §| —2thenx=_

(@) 2 (b) -1 (c) -2 (d) -3
x 2
WA f|=28 dlx=___
(A) 2 (“) -1 (5) -2 S -3

(2) 1 f(x) = logx then f(x) + f(») = ___
(@ f(x+y) ®) fx=y)  © fy) @ fC)

R %l f(x) =logx e dl f)+ ) =___

(4) fx +) @ fx=y G f0) 6 fG)

cosf sinf] _
3) |— sin@ cosfl
(@ 2cosé (b) 1 (c) 2sin6 (d) O
cosf sinf] _
3) |—sin9 cos@l
(M) 2cosb () 1 (5) 2sin @ S 0
(4) logy, x* x log, y* =____
(@ 3 (b) 5 (c) 2 (d) 6




(¥) log,, x3 x log, y* =

) 3 (W) 5 () 2 S 6
5) 6?” radian = degree
(a) 210 (b) 225 (©) 240 (d) 216
(W= Usuet = (Sl
() 210 (M) 225 (5) 240 (S) 216
(6) sin=.sin= + sin=. sinmw =
6 3 2
(@ 1 o ©F @2
(€) sin=.sin=+ sin=. sinw =
6 3 2
V3

() 1 o (55 (6 2
(a) = 0= ©m (@0

(9)tan™'2 + tan~12 =
4 3

tan - tan " -=
7) tan3 + tan~12
4 3

()2 @) Z (T (5) 0
@) Ifa=(21,-1)andb = (1,-3,2) then [2a—3b|=__
(a) V186 (b) V196 ©) V86 d) 21
) ¥la=@21,-DuAb=(1,-32)elddl [2a—3p|=___
() V186 () V196 (5) V86 o 21
9) IS a unit vector.
@ @-D Gy  (© Gingeoss) (@ (—1D)
(©) AsH Aelal B .

) (1,-1) (@) G,3) () (sin@,cos6) () (=1,1)
(10) Slope ofthe line2x +y —8=101s

(8 — (b) 5 (©) 2 (d) —2
(10) 2x + y — 8 = 0 Vdlsil 3l 8 .

() = () = (5) 2 (S) —2
(11) If two lines having slopes m: and m; are parallel to each other than

@ mimy=-1 (b) mimy=1 (©) mimx=0 (d) mi=m;
(19) %) my e m, @ladlufl A UL W 50iloe YUidR Sl dl



(2*'[) ma.my= -1

(12) tan 8x —

—>0 sin 3x

3 8

(@ 1 (b) 5 © 3
tan 8x

(R) i =

x—>0 sin 3x

(H) mimo= 1

3

1 (@2 (5) 2

. 2%-1 _
(13) JICI_I;%T =

(@) log, 2 (b) log; e © 1

. 2%-1
03 lim = =

(H) log, 2 (W) log, e

X +5
(14) li n} 5x+3

@ = (b) 1
A¥) hm" S _

x—>2 5x+3

() 2 (@) 1

Q.2 (A) Attemptany two.
U () A8 d A el oscio] 21l
2x+1 x+2

1) If |2x+3 *Te =0 find
YR EEL I =0 Sludlx 2l
2x+3 x

(2) Solve the equation
log x log 256
log 8 - log 64
(R) U150 <1l B3 241Ul

log x log 256
log 8 log 64
(3) Prove that

cos 12° 4 sin 12°
cos 129 —sin 120

tan 57° =
3) Allodd 52

cos 12° 4 sin 12°
cos 129 —sin 120

tan 57° =

Al w

S w

(5) mim=0 (S) mi=my

(d) None of these

(S) UIH L] A5UR| oAl

d) 0

S) 0

(d)

06
0%



(B) Attempt any two. 08

(01) 2 d & el wdld WYL o¢
(1) Prove that
1 1 1

logyyz+1 logyzx+1 logzxy+1
Q) ALlod 52
LS SRS SRR
logyyz + 1 log,zx + 1 log,xy + 1
(2) Solve the equation
log 2x+1)+log Bx—1)=0
() AHlsL <1l B3¢ w1l
log 2x+1)+1log 3x—1)=0
(3) If f(x) = 1;—’; then prove that £(f(x)) = x
3) % f(x) = 1;—’; Sl dl ALl $A S F(f(x)) = x

Q.3 (A) Attempt any two. 06
W3 () 2AH d ol el alol w1l 0%
(1) For A ABC, Prove that tan A +tan B + tan C = tan A.tan B.tanC
@) A ABC HI2 dllw4d 521 3 tan A + tan B + tan C = tan A.tan B.tanC

(2) Prove that cos 3A+2cos 5A+cos7A = cot 5A

Sin3A+2sin5A+sin7A
cos 3A+2cos 5A+cos7A

Q) Ulld 5A 5 = cot 54

Sin3A+2sin5A+sin7A

(3) If the radius of the circle 2x? +2y?> —4x —8y+k=0is4,
then find the value of k
(3) A ddo 2x2 +2y% —4x — 8y + k = 0 «fl (Glogil 4 €14 dl k of Y&

QL.
(B)  Attempt any two. 08
(01) 21 d & el ¥l WYL o¢

(1) Draw the graph of y = sinx, (—g <x< g)

Wy =sinx, (-2 <x <7) ol 21U R

sinr+0) ~ tan G+6) L Cos(@21+6) _
sin (21-0)  cot (1-0)  sin(3+6)

(2) Prove that

sin(r+0) tan (21"' 0) 4 Cos 1+ 0) _
sin (21-0) ~ cot (1=6)  sin(3 +6)

() Ulld A3

(3) fx=i—2j+3kand y = —2i+ 3j + k, thenprove that x + y and X — y are
perpendicular to each other.



W x=i—2j+3kMAy=-2i+3j+ kA dl 7+ 7 Wl x — j Wsu{lona
qdol 8 WY Alld 52N

06

Q.4 (A) Attempt any two.
WY () 24 d o ell wcllo] 1L o%,

(1) Evaluate : (10i +2j +3k ) [ (i +2k -2j ) x (3i- 2j -2k) ]
Q) Y&Uisel 5 : (10i +2j +3K ) [ (i +2k -2j ) x (3i- 2j -2K) ]
(2) For which value of m, the vectors mj +2i +k and 2i +4j +5k are

perpendicular to each other ?
() m<il 58 (5Ud HI2 mj +2i +k ¥l 2i +4j +5k A s0{losa dod & ?

(3) If the points (-k ,1) , (k ,3) and (6 ,5) are collinear ,then find the value of k
3) %L [Hig) (-k 1), (k,3) and (6 ,5) ¥HIW €Y dl k of & 2.
(B)  Attempt any two. 08
() 2 A & el FALed 2N o¢
(1) Find the unit vector perpendicular to both the vectors a = (1,—1,1)
and b = (2,3, -1).
@ dERLl @= (1,-1,1) dellb = (2,3,—1) Wal A doyd A5 Yel2l 2kl
(2) Forces (3,-2,1) and (-1,-1,2) are acting on a particle and particle moves from
the point (2,2,-3) to the point (-1,2,4) .Find the work done.
) WS 53U Wl (3,-2,1) dell (-1,-1,2) 1 & aell 5. (6ig (2,2,-3) &l

(-1,2,4) U2 WA B dl ad sid M),

(3) Evaluate : lim 222X
x-a a—x
V2a—-x—/x

Y [sel 520 : lim

x—-a a—Xx

Q.5 (A) Attempt any two. 06
U () 21 a o] ol Lo YL 0%,
—6x+5
(1) h 12x2—5x+3
x2—6x+5

A ll»12x2 5x+3
2X
@ Jim (1+3)

®) lim (1 + 5)2x

X—00

(3) lim

2—sec?x

ﬂ 1-tanx
%



2—sec?x

3) lim

x—>£ 1-tanx
(B)  Attempt any two. 08
(01) 2 d & ol ¥l WYL o¢

(1) Find the equation of a circle having center (3,4) and passing through point (0,0)
Q) 3% (3,4) Hlddl dell (g (0,0) Hiell UHIR Adl ddul of Y151 M)
(2) Find the equation of normal and tangent for the circle x?+y?- 4x + 2y +3 =0
at the point (1 ,-2)
R) Aol x2+y2- 4x + 2y +3 = 0 HI2 (1 ,-2) (6ig, ¥ B [GE0] del QUS|
sl 21l

(3) Prove that the lines 4x -3y +7 = 0 and 3x + 4y +2= 0 are perpendicular to
each other.

(3) WL 4x -3y +7 = 0 sl 3x + 4y +2= 0 Ws06{lwlal doq B W YL(e4d 5



