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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -1 « EXAMINATION - WINTER - 2021

Subject Code: 4300001
Subject Name: Mathematics
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Instructions:

Attempt all questions.

Figures to the right indicate full marks.
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English version is authentic.
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Date :19-03-2022

Total Marks:70

Make Suitable assumptions wherever necessary.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

Fill in the blanks using appropriate choice from the given option.
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a_ b logx
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logy
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If sind + cosd = /3 then sin26 =
a. 4 b.1 c.3 d 2
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If @=2i-2j+k and D=i+3j+4k ,then a.b =

a. -1 b.0 c.1

oyl A =2i-2j+k i<l D =i+3j+4k , sl dl a.b-

.-1 6. 0 5.1

Radius of the circle x* + y? = 50

a. 5V2 b. 2V5 C.5
N x2 + y2 =50 <l Boswtid wer =
2. 5v2 o, 2v5 5.5

x-intercept of the line 4y -2x +1=0s
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14 lim «x5-32 _
X—>2 x2

a. 80 b. 160 c. 40

qy lim  x%-32 _
X—>2 x2

». 80 . 160 5.40

Q2 (A) Attemptanytwo. (515 UBLOL <l 6xalot HlUl).

1. x—2 2 2
If | =1 x —2|=0, find x.
2 0 4
. . |x-2 2 2 o
ol | =1 x —2[=0, slAdl X < HeH WAl
2 0 4

2. Provethat : log[x +Vx2 —1 ] +log[x-Vx2 =1 ] =0
2. A sAs : logfx +Vx2 —1 ] +log[x-Vx2 =1 ]=0
3. Prove it :(1+tan25°) (1 +tan20°)=2

3. AlAAsAS: (1 +tan25°) (1 +tan20°) =2

(B) Attempt any two, ( 5LEUEL 61 L sxA16L 2AI.)

xX+y
2

L iflog (222) = (logx + logy ) then prove that x2 =y?.

1. Gﬂlog()h;—y) =%(logx+logy) Sl dl, Ulloid 5215, x2 = y2.

2. Prove that : 2 + 2 + 2 =2
logyyz+1 logy zx+1 log, xy+1
2. AwbdsA: L —2— — 2y — 2 =)

“logyyz+1l  logyzx+1l  logyxy+1

3. 1+

If f(x) = 1—_’; then prove that : f( 1x++xyy ) = f(x).f(y)

3 ol f(x) = g didl, i 525 f(7

x+y

) = f(x).(y)

Q3 (A) Attemptany two, (515Ul 6L <L S50l 2L
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.

sin75°—cos75 1

Prove that - - rsin7s — V3
B $3L 3 sin75’'—cos75 _ 1
" co0s75°+sin75 V3

Sin@+sin20+sin40+sins560

Show that : - - =tan30.
cosO+cos20+sin460+sin560

« —- Sin@+sin20+sin40+sin56
zaldl 5 = tan36.

c0S0+c0s20+5in40+sin50

If radius of the circle 4x? +4y2-16x + 24y + a = 0 is 4 unit then find the value of

[P

a .

A4 4x2 +4y2-16x + 24y + a = 0 <{l Biorald uer 4 st dl e’ 4 yer Al

Attempt any two . ( 515UBL 6L <AL syALoL ALUL) 08

sin(—6) tan( §+ 9).sin( T+ 6)sec( 3711_'_ 0)

: T = 1 prove that.
sin(2m— 6 ).cos(7— 0 )cosec (m— 0).cot(2m—0)

sin(—6) tan( §+ 0).sin( T+ 0)sec(37n+ 0) —
= 1 AlSd 52U

sin(2m— 6 ).cos( 3711_ 6 )cosec (m— 0).cot(2m— 6 )
Draw the graph of y = 2cosx. (0<x < m)

y = 2C0SX -l 2Aldw 23l (0<x < m)

Show that the angle between the vectors i+j-k and 2i-2j+k is Sin™, ,g

-

ABid 525 Al 14-K 2 21-2j4K 428 22udi vy sin ,%5 3.
Attempt any two : (515UBL 6L <AL oxalot i) 06

If a=3—j—4k, b=-21+4j—3K and T=-i+2j—5K then find unit vector
of a+2b-c.

sl ledl a=3—j—4k, b=-2+4]-K w4 C=—+2)—K sindl 4la
a+2b—C Al wisy Alza qadl,



(B)

If the vectors(m+1)i-2j+4k and 4i +mj -3k are perpendicular then find m.

-

ol #leel (m+1)i-2j+4k w1 4i +mj -3k U2 dol S1A dl m 4 Y&t Hadl,

=B ~N

Find the equation of a line having point (2,4) and perpendicular with the line
5x -7y + 11 =0, also find its slope.

-

(6ig, (2,4) HAdl AL 2ALEX Ty + 11 =0 < dot 2uil o Als200 2H] d<dl alon A,

Attempt any two : ( 51OURL 61 <l sYALod HHLUL)

A particle moves form the point 3i-2j+K to the point i+3]-4k under the effect
of constant forces i-j+k , i+]-3K and 4i+5j-6K then find the total work
done.

25 ULl < 22lqidz [6ig, 3i-2j+k 4l [olg i+3j-4k 4l Al AR @19, UL ol i-j+k
i+j-3k A2l 4i+5j-6k £ dl 244 54 514 2l

x=(111) , y=(2-1-1)and z= (2,-2,1) thenfind (x xy ).(x X Z)

-

= (L11) , 7= 2-1-1) 24 z= (2,-2,1) clddl, (X X ¥ ).(F x Z) Al
lim x3—x2—5x+6

Evaluate it ' > 5x46

lim x3—x2-5x+6
‘XxX- 2 x2—5x+6

Attempt any two : (515UBL 6L L syAlot 241 ) 06

lim 15%-5%—3%41
-0 x2

Evaluate it :
X

~ - lim 15%-5%-3%41
Hoal
x—0 x2

Evaluate it: 1™ [Vx?+ x+1 —x]
X (0]

—_

Hnal : lim [\/x2+ x+1 —x]
X — 0O
lim 1—cos6

Evaluate it : 850 02

08



(B)  Attemptany two:  ( SIURL 6L <AL oxalot HHLUL) 08

1. Find the equation of a circle having center (3,-1) and passing through the point
(-1,2).

1. (3,-1) 5 AL 2t (-1,2) [6ig wigl uaiz adl adnd 4+lszel iHl

2. Find the equation of normal and tangent for the circle x? +y2+ 8x -6y — 3
=0 at the point (-2,2).

2. Adn x? +y2+ 8X - By -3 = 0 <UL [6lg (-2,2) U1 <UL 2udls vt 2ie{ldo

<L AHls20 Hadl,
3. Find the equation of line passing through the intersection of the lines, x + y=1

and 3x + 4y =5 and parallel with the line 5x +y = 1.
3. 20Ub, X + Yy =1 2id 3x+4y=5 <l e9elolg uigl uaiz adl 24 21

Sx+y =1 AUHidR A dddl 2uA1e uHl5200 2kl
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