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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: D101000021 Date: 02-01-2025
Subject Name: Mathematics-I
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.
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Q.1 Fill in the blanks/MCQs using appropriate choice from the given options.
@Y [dsey yrie 53 vitel @2u1 YR wisldsey usileti osaiod 2u))

5
1) 5 j =
(a) 12 (b) 13 (©)5 (d) 1
5
4] » j =
(a) 12 (b) 13 ©) 5 (d) 1
X 1
(2) If 5 1:0 then x =
(@1 (b) 2 ()5 (d)-1
@% < Y20 dl x =
2 1
(a) 1 (b) 2 (©)5 (d) -1
@) If f(x)=xthen f(-1) =
(a) 1 (b) 0 (c)-1 (d)2
B3) % f(x)=x*dl f(-1) =
(@ 1 (b) 0 (c)-1 (d) 2
(4) log,,1=
(@) 1 (b) 0 () 10 (d) -1
(¥) log,,1=
(@) 1 (b) 0 () 10 (d) -1

5) sin +cos~ =
2 2

@) 2 (b) 3 (€)1 (d) -2



()] sin” +cosZ =
2 2
(a) 2 (b) 3
(6) tan~'(1)=
T T
@) 7 (b) o
(%) tan'(1)=
T v
(@ 7 (b) o
(7 2?” radian = degree
(a) 30 (b) 45
9) 2?” ASuiet = (sail
(a) 30 (b) 45
@®i-j=
@ i (b) j
©i-j=
@ i (b) j
(9) ‘f+ j+|2‘:
(a) 3 (b) 2
(©) |i + j+|2‘=
(a) 3 (b) 2
(10) Slope of line 2x+y—3=0 is
@) -2 (b) 3
(10) L 2x+y—3=0 «il 3lA
(a) -2 (b) 3
(11) Radius of circle x> +y* =81 is
(a) 3 (b) 9
Q%) ddul X% +y? =81 «{l [FHowl
(a) 3 (b) 9
(12) lim L =
n—oo n
(@) (b) -1
1) Iim1 =
n—o n
@) o (b) -1

(13) IxiLrl1(x2 + x+1) =

(©1

(c)0

(0

(c) 60

(c) 60

©) k

(©) k

() V2

() V2

(c) -1

2

(c) -1

(c) 81
2]
(c) 81

(€0

(c)0

(d) -2

T
@3
T
@3

(d) 120
(d) 120
(d) 0

(d) 0
(d) /3

(d) V3
(d) 2
(d) 2
(d)0

(d)0
(d)1

(d)1



@) 3 (b) 1 ©) 2 (d) -3
1Q3) IxiLr;(x2 + x+1) =

(@ 3 (b) 1 (c)2 (d)-3
(14) I tan49
(@ 3 (b) 1 (c)2 (d)-3
tan@
1%) M}T_
(a) 3 (b) 1 () 2 (d) -3
Q.2 (A) Attempt any two (519UBL 0] | Fcllo] W 1U]) 06
1 3 1
(1) Findthevalueof 2 -1 O
4-2 5
1 3 1
@) 2 -1 0] <l (s5Hd 204l

4 -2 5
) If f(x)=x>+5 thenfind f (0), f (1) and f(-1)
Q%L f(x)=x*+5 dl f(0), f(1) ua f(-1) 2Ll

(3) Prove that tan™ (%Hanl (Ej _Z
2 3 4

(3) UG 53\ tan™ (i)ﬂanl (l) _z
2 3) 4

(B) Attempt any two (S18URL 0] ell %sclled B[U]) 08
(D) If f(x) :X—_i then prove that  f (x) f (—x)=1
X+

@) %) f(x)=§—_1 A f(x)f(—x)=1 UGid 53).
() If Iog(x+yj =(log x+log y) then prove that x =y

) %\ Iog(Xerj l(logx+|ogy) dl x=y ¥LlGid 53,

(3) Solve log(x+3)+log(x—3)=log27
(3) Gl log(x+3)+log(x—3)=log27



Q.3 (A) Attempt any two (S19URL 0] oil Fdlo] B[U]) 06

. T T
sin| —~+6 cosec| — —6
(2 j tan (7 - 0) (2 )
(1) Prove that + +
cos(z—0) cot(gﬂ—ej sec(7 +6)
2

=3

. T T
sm(2+¢9j tan(;r—@) cosec(z—a]
Q) Alled 520 g + =-3
cos(z—0) cot(;—e) sec(7 +6)

c0s10° +sin10°
c0s10° +sin10°
€0s10° +sin10°
c0s10° +sin10°
B)If a=2i+3j+k, b =i+ ]+k and T=3{+ j+K thenfind 2a+ b —C
()Wl a=21+3]+K, b=1+]+Kk WA c=31+j+K dl 2a+ b —c 20l
(B) Attempt any two (519481 6l «il %l led ¥ 1)) 08
(1) Prove that sin(x—y) + sin(y —2) + sin(z —x) =0
COSXCOSY COSYCOSZ COSZCOSX

@ Ul 531 SNx=Y) | sinly=2) | sin(z=x) _,
COSXCOSY COSyCOszZ COSzZCOoSX

(2) Prove that tan55° =

() Ullwd 52\ tan55° =

(2) Draw graph of y=cosx ; 0<x<rx

() y=cosx ; 0<x<7z o QW el

(3) Find equation of line passing through (1, 2) and (-3, 1)
(3) (1, 2) ¥l (-3, 1) Hiell UAIR Acdl Jwle] 43l 5201 Adl.

Q.4 (A) Attempt any two (S19URL 0] oil Fcllo] B 1U]) 06
(1) Find unit vector perpendicularto @ =1 —-3]+k and b =2i + j+2k
Q) a=1-3]+K ¥ b =2+ j+2K o dod R 54 Ale2l Al
(2) Forces (1, 2, 1) and (2, -1, 3) act on a particle and the particle moves from a point (2, 3, 1) to

(4, 6, 2). Find the work done.

(R) WS 58U WO (1, 2, 1) A (2, -1, 3) @ldldl d [6ig (2, 3, 1) &l (4, 6, 2) Yl WA B dl
9d s13 Akl
(3) Show that lines 2x—3y+5=0 and 8x—12y—3=0 are parallel lines.

(3) Hlldl 53U 2x—3y+5=0 ol 8x—12y —3=0 AHid2 JH {1 B.
(B) Attempt any two (8]8“.'2[ AR G b{l't-n) 08

(1) Show that angle between @ =i+ j—k and b =21 —2j+K is sinl( /%J



@) Hdldls a=7+j—Kk ¥ b=2f—2]+k dRll Wall sin- ( J 8.

2 1fa=(11,b=(201and c=(-210) thenfind a-(b x C)
%l a=(L11) b=(201)ud c=(-210) dla-(bxc)HAadl
sin46

(3) Evaluate lim
0—0

sin46

(3) [5Hd And) lim
Q.5 (A) Attempt any two (S19URL 0] oi| Fcllo] B1U]) 06

2 f—
(1) Evaluate lim X' -81
x>9 X—9
2 p—
@) Bud Dad) fim X =8¢

x->9 xX—9

X—00

2x
(2) Evaluate lim [1+ Ej
X

X—»00

() [54d And) Iim(1+§j X

(3) Evaluate lim 2x—1
-l X"+ X—2

3) Bud Aad) lim—*—1
x>1 X2 4 x—2

(B) Attempt any two (519481 6l ol %sclled 1)) 08
(1) Find the equation of line passing through the point (2, -3) and having slope 4.
(1) (2, -3) Hidll UAIR Acl e 4 3l qlof] Judle] A5 A4l

(2) For what value of m, lines7x+y—-1=0 and 3x—my+2 =0 are perpendicular to each other.
() meil 58 [SHd Hie, JUIRAL 7x+y—-1=0 W 3x—my+2=0 W50l a doq Q.

(3) Find the centre and radius of the circle 4x* +4y*+8x—12y—-3=0
(3) ddl 4x2 +4y? +8x—12y —3 =07} 3¢ 242 (Aol 2.
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