Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 1 (NEW) - EXAMINATION — Summer-2026

Subject Code: D101000021 Date: 16-06-2026

Subject Name: Mathematics-I
Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

b=

permitted.
5. English version is authentic.

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are

Q.1 Fill in the blanks/MCQs using appropriate choice from the given options.
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2. If f(x) = log,x, then f(4)=__

(A)0 (B) 1 (C)2 (D) 4
RN f(x)=logyxdlf(4)=

(1) 0 ()1 (5)2 S 4

3. If log, (%) = —2thenx =

(A)2 (B) (C) 5oe (D) =2
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tan~'x+cot™'x= . x€R
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tan lx + cot lx = .XER
1 (@) 0 () S)=

Principal period of 2siné . cos =
A n (B) 21 ©)0 (D)g
2sind . cosf <l Hu Alddsln =

) (W) 27 (%) 0 (S) g
Ifa=(21-1)and b = (1,-3,2) then |2a — 3b| =
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() V186 (W) V196 (5)V83 S 21
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(A) 2 (B) -2 )3 (D) 0
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%\ (1,-2,3) - (4,5m) =0dlm =

()2

(A1) -2
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centre of the circle x2 + y2 —2x + 4y +1 =0

(A) (1,2)

(B)(1,-2)

© (-1,-2)

dd x? + y2 —2x + 4y +1 =0 o e, =

(1) (1,2)

()1, -2)
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slope of the line [: 2x — 5y +3 =0is =

2
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Wl2x —5y+3=0 <l aln=

2
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Q.2
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ah—1
lim =
h-»0 h
() logea (W) e (5) a
Attempt any two (S19UBL 0l ol ¥ 16] A1)

x 4 4
If 14 x 4| = 0 then find value of

4 4 0

x 4 4
A fa x 4| =0dlx-efl(5Ud 204l

4 4 0
P that + - + ! =3
rove tha 109,412 loggl2 ' loge12
SHUCREREY ! : :

002412 logg12 logg12 =
Prove that tan35" + tan10’ + tan35 - tanl0’ =1

AllMd $A 5 tan35” + tan10” + tan35’ - tanl0’ = 1

Attempt any two (S19USL & il 16l A 1U))
If f(x) =1 then prove that (i) f(x)+ f (i) =0

(i) F@) - £ (3) = 2f ()
B f(x) = = AL AU 5 () F(2) + f (i) =0

i) f@) = £ (5) =2/ (0

If log(x — y) = log2 + = logx + 5 logy then prove that
(i) x? + y% = 6xy
(ii) 5 +2=6

%\ log(x —y) = log2 +% logx + %logy dl ALled A5

(S)0



Q.3

Q.3

(i) x* + y% = 6xy
XY
(ll);+;—6

lo X lo lo z
If g10X __ 9103’: d1o

b—c c—a a—-b

then prove that (i) xyz = 1
(i) x%. yb.z¢ =1

of| 0% — D010y _ D907 ) YI(Gct KRB (i) xyz = 1

b—c c—a

(i) x%.yb.z¢ =1

Attempt any two (S19UBL 0] ol ¥dll6] BIU])

. 3
sin (g+9) tan(m+0) sec(7n+9)
cos(2m—0) cot(g—e) cosec(mt—0)

Prove that =3

31

%‘ll[a{d 3?1}5 sin (g+9) n tan(m+6) n Sec(7+9) _3

cos(2m—8) cot(g—e) cosec(m—0) -

p that cosf + cos30 + cos56 — cot30
rove that “oine + sin30 + sinse  °

?.‘ll[a'ld. 3?]25 cos@+cos30+cos560 cot30

sin@+sin30+sins0

Prove that lines [;:3x — 2y +5=0and l,:2x +3y —7 =0 are
perpendicular to each other

A4 A B UL 1,:3x — 2y + 5 = 0 Wal L,: 2x + 3y — 7 = 0 As0{|ox1

du 8

Attempt any two (SIOURL 0] ol| Fdlo] B [U])
Prove that 8cos(20°) cos(40”) cos(807) =1

ALlG4d 521 5 8cos (20°) cos(40”) cos(80°) = 1

draw the graph y = cosx, —g <x<

e



Q.4

Q.4

y:cosx,—gﬁxgg"'nb{lab‘laa

If 21—j,b =14 3]— 2k then find |(a+ b) x (a— b)|

Q|
I

s\

QI
I

20— J,b =1+3]—2k &l8dl|(a+b) x (@— b)| ldl

Attempt any two (SIOUBL 0 il %cllol W)

Ifa=1+2j+k, b=21—3J+k andCc= —21— ]+ 5k then find

|2a + 3b — ¢ 20ldl
For what value of P, the vectors 2T + 3] — 5k and pt + J + 3k are

perpendicular to each other
P ol 56 (SHd HI2 UELRL 27+ 37 — 5k Wal PT+ j + 3k A suilowlal dod 49
Prove that the points (1,0), (—1,2), (0,1) are collinear

Alld 5205 (6ig) (1,0), (—1,2), (0,1) HHIW 8.

Attempt any two (S19USL & oil ¥ l6] A1)

A particle moves from (-1,2,1) to (2,3, -1) under the effect of the constant force
(1,2,1) and (2, -1,0), Find the work done

A5 53U (1,2,1) A (2,-1,0) WOl @13 8. WL Hlef] WA &6 58 [Gig, (-

1,2,1) €l 2,3,-1) Yl WA 8. dl &Ag s13d 204,

Prove that the angle between the vectors (1,1, —1) and (2, -2,1) is sin™? ( ;)

AUlld A F HELRL (1,1, —1) Al (2,—2,1) dRsi] WALl sin~? ( E) 2]

27



Q.5
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3 2
. X°—3x°“+5x—6
Evaluate: lim —————
x—2 x°-—8

x3-3x24+5x—-6
x3-8

($Hd And) : lirr%
xX—

Attempt any two (S19UBL 0] ol ¥d16] A1)

Evaluate: lim Y222%=2

x—0 X

Vv25+x-5

(SUd Qnd) : lim
x—

Evaluate: lim (\/n2 +n+1- n)

n—oo

(54d And) : lim (\/n2 +n+1-— n)

n—-oo

1-cosx

Evaluate: lim—;
x-0 X

(54d AAd) : Jjm =2

x-0 X2

Attempt any two (S19USL & il 16l A 1U))

Find the equation of the circle having centre (3-1) and passing through

(-1,2)

3or, (3,-1) WA (-1,2) Higll UdR Adi dduie] dHls1 20ld)

Find the equation of a line passing through the point (-6,2) and parallel to the
line joining the points (-3,1) and (-5,2)

(-6,2) Higll UAIR Ucll AU (-3,1) Wl (-5,2) A WSl Judlal BHLAR Jwle]

A5 21l

Find the equation of tangent and normal to the circle



x% + y? — 4x + 2y + 3 = 0 at the point (-1,2)
ddOl x2 + y2 — 4x + 2y + 3 = 0 o] [Glg (-1,2) LS WA W (G uiq]

A5 And)

%k 3%k 3%k ok %k %k %k



