Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING — SEMESTER — 1 - EXAMINATION - SUMMER-2022

Subject Code: 3300001
Subject Name: Basic Mathematics
Time: 02:30 PM TO 05:00 PM
Instructions:
1. Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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English version is authentic.

Q.1 Fillin the blanks using appropriate choice from the given options.
(1) Inthe following which sentence is wrong?

Date: 24-08-2022

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.
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(@)log(1+2+7) =logl+log2+log5 (b)log(3+4) =1og3 xlog4

(C)10g7 7=1 (d)logw 1= 0
(1) <Al nizl 2 [Qad 21y 40l ?

(b)log(1+2+7) =logl+log2+log5 (b)log(3 +4) =1log3 xlog4

(©log, 7=1 (d)logp1 =0
(2) logsz9= :
(a); (b) 4 (© V3 OF=
() logz9= :
(a)z (b) 4 (©V3 OF=
(3) Iflogy,(a+2)=2thena=___.
(a) 2 (b) 3 (c)4 (d)o
(3) osllogy(a+2)=2¢Mdla=___ .
(a) 2 (b) 3 (c) 4 (d)o
@ o ‘55| = 25thena +b =
(2)10 (b) -10 (©) -5 (d) 5
(%) o |Z _55|=25@m<ﬁa+b=
(a)10 (b) -10 () -5 (d)5
) 1fa= [; g] then A + AT =
(@) A (b) 2A ()0 (d) |
(W) sﬂAz[é g]@mfﬁA+AT=
@ A (b) 2A () 0 @d) 1
(6)  If A54, and B, order matrix then in A.B total elements are
(a)12 (b) 8 () 6 (d) 4
()  OFL Agyp 2l Byyy sHisL 805 11 dl AB Hi 54 u2sl $il.
(@)12 (b) 8 () 6 (d) 4
7 4 5 4 b
OB [a _2] = [3 _2] then(a, b) =
(@ (5,3) (b) (3,5) (c) 33) (d) (5,5)
(@) i [i _52] = [g _bz] €1 dl (a, b) =
(@) (5,3) (b) (3,5) (c) 33) (d) (5,5)



8) 12—" Radian = degree.

(@)1410 (b) 1040 (c) 1140 (d) 1110
() ZFod = 44,
(a)1410 (b) 1040 (c) 1140 (d) 1110
(9)  Value of log(tan1") X log(tan2°) x ... x log(tan897)=___ .
()0 (b) 1 (c) 2 (d) 3
(¢)  log(tan1’) x log(tan2°) X ... X log(tan89") il (Eu4d 8.
(a)0 (b)1 (c) 2 (d)3
(10) For AABC sin(B + C)= .
@m (b) sin A (c) sinB (d) sinC
(10) AABC 4.2 sin(B + C)=
(@ (b) sin A (c)sinB (d) sinC
(11) (sin"'x +cos™tx)— (tan"tx + cot™tx) = .
(@)1 (b)2 () m (d)o
(1) (sin"'x +cos™'x) — (tan™t x 4+ cot™' x) = :
(a)1 (b) > ©)m do
(12) The ratio of radius of two cylinders having same height is 4:5 then the ratio of
its volume is .
(a)64:125 (b)16:25 (c) 5:4 (d) 4:5
(12)  AHled Gl 6 dousiell Bioral 4:5 UHIML 1A, dl dHdl dedgilldl APl
&9 .
(a)64:125 (b)16:25 (c)5:4 (d) 4:5
(13)  If the area of base of cube is 16cm? then the volume of cube is cm?,
(2)48 (b)64 (©) 8 (d) 32
(13) 25 UL ULl 8450 16 ALAHL Sl d s A4l ©9.
(2)48 (b)64 (©) 8 (d) 32
(14) The formula for find the volume of 5 rupees coin is .
(@) mrh (b) 2nrh (c) mr?h (d) 4mr?
(1) 5 3001l (4551 < 50 2iHald YA &,
(@) mrh (b) 2trh (c) mr?h (d) 4mr?

Q2.
(A) Attempt any two

(1) Prove that log(Va?+1+a) +log(vVaz+1—a) =0.
(1) AfAd s 5log(Va2 + 1+ a) +log(Va2 +1—a) = 0.

(2)  floeBxloe2x _ 1458 then prove that x = 2

log4
(2) %=log8 G AL oAl s x = 2

3 Find the area of an equilateral triangle whose length of side is x cm.

(3)  x A.Hl.dousHl olsyainl unotisy Bisiu &sigo dibl.

(4)  The surface area of a sphere is 616sqg.cm. Find the diameter of the sphere.
(¥)  uis dUasl asuuizld axsn 6164144 AL d dldsdl 4 M.

(B) Attempt any two
(1) If log (xiz + y_12) =log2 —logx + log (i) then prove that x = y.
(1)  orllog (xiz + 3%) =log2 —logx + log G) S dlalbid s s x = y.
(2)  Prove that logs (ﬁ) + 10g1103 +5=0.
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(2) m@m&zt&logg( . )+ +5=0.
2430 log103
(3) A metal solid cylinder has diameter 9cm and height 16cm. How many small
balls of 0.3cm radius can be made from the cylinder?
(3)  Hdel 4552 Aol Al 94 HL oA Gl 16 ALY, Hiddl 24l A0SR
wousild dnisl 0.3« Hl. Biera aivil szl ausilzil oididl asia ?
4) Find the volume of cylinder made by 9, 5rupees coins having diameter 3cm
and 0.5cm height. (Take T = 3.14)
(¥) 3 AHL 2ux 2d 0.5 4.HLGIS H219dL 9, 53[UALAL (551 9l oeddl AouslRe
A0l Al (r = 3.14 |4L).
Q3.
(A) Attempt any two 06
(1) x—1 2 1
Ifl x 1 x + 1| = 4 then find the value of x.
1 1 0
(1) x-1 2 1 N
ol x 1 x+1|=4cldlx -l [Eud gl
1 1 0
@ 4= 2 _02],3 = [ g ﬂ then prove that (4 + B)T = AT + BT.
() A= g _02],3_ [_é i G4 dl A4 5205 (A + B)T = AT + BT,
® ara=|; g] then find A2,
() opa=[; 5] dudiad o
@ 4= 51) i %]B=[i _52 g] and X + A + B = 0 then find matrix X.
(%) ofA= ; 2 B=[ _52 g] 2 X +A+B =0 bt 4l Alis X
Haal
(B) Attempt any two 08
(1) 1 20 12 3 1 2 3
fA=|1 1 0],B= 1 1 —1]andC=[1 1 —1]thenprove
-1 4 0 2 2 2 1 1 1
that AB = AC.
(1) - 1 2 0 123]\ [123]\\
MA=[1 1 0[,B=[1 1 —1|xdC=|1 1 —1|sldiulad
-1 4 0 2 2 2 1 1 1
55 AB = AC.
@) 2 1 2
IfA=(2 2 1] then find the value of A% — 24 + I.
1 2 2
(?) - 2 1 2] -
LA=12 2 1[SdlA?— 2441 44t WAl
1 2 2
3) 121
IfA=([2 1 3] then find A~
1 1 0
(3) _ 1 2 1] o .
LA =[2 1 3|alddl A7 wll.
1 1 0
(4)  Solve the equations 3x — 5y = 1 and 2y + x = 4 using matrix method.
(¥)  «Hls20U 3x — 5y = 1 244 2y + x = 4 -l G54 4[5 <l Heeadl Haal,



Q.4
(A) Attempt any two 06

(1) Prove that 'n(e—g) n tan(§+9) N co sec(§+9) - 1
(1)

os(@—-m)  cot(m+0) sec(m+6)
in( 2) tan(g+9) cosec(§+9)_
Aot 50 5 0s(6— n) T otre) T sectero) -1

(2) Prove that sin*x = 3 (3 — 4cos2x + cosdx).
() ulnd 5205 sintx = %(3 — 4c0s2x + cos4x)

3) If tan(x + y) = Z and tan(x — y) = % then find the value of tan 2x.
(3) o4l tan(x +y) = Z wd tan(x —y) = 18—5 Sl dl tan 2x < Het Al
4) a? 2 _

IfA = [—bz —ab] then prove that A = 0.

2 ~ ~ ~ N\
) ena=[% 7, ab] Gin dl 2lid 535 A% = 0.

—a
(B) Attempt any two 08
(1) Prove that sin 8 = _Sin36 and hence find the value of sin 15°.
1+2cos %99
(1) Ald 505 sinh = % 24 d Guzdl sin 15°il Bxd Hodl,
(2 Prove that tan~! (ﬂ) =2+ 2x).
1-sinx 4

CcosXx

(2) w4525 tan? ( : ) =2 (r + 2%).
1-sinx 4
(3)  Draw the graph of y = sinx,— > < x <>
(3) y=sinx,—><x <7 AlBUEW L
@ . e[ 5 7] [~16 —6
Find matrix ‘X 1f[_2 3 ].X— [ 7 ) ]

(*) o _52 _37] X= [_716 _26] dit dl &lts X dadl.
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Q.5
(A) Attempt any two 06

(1) a=j+k—iandb=2i+j— kthenfind|2a + 3b|.

(1) 69 a=j+k—ivd b=2i+j—kddl|2a+ 3b| 4adl.

2 If x = (—4,9,6),y = (0,7,10) and Z = (—1,6,6) then prove that
(x—2)-(3—2) =0,

() X =(—496),7 = (0,7,10) 21 Z = (—1,6,6) SIA dl U1 521 %
(az—z)-(y—z‘)zo.
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3) Ifa+b+¢=0thenprovethatax b =¢x a.
(3) oa+b+é=0¢AdioddAlsaxb=cxa.
4) f = (3,1, —1) then find (i) |x] (ii) x .
(%) A x = (3,1,—1) ¢l dl(i) |x] (i) X Hadl
(B) Attempt any two 08

(1) Find (10i + 2j + 3k) - [(i — 2j + 2k) X (3i — 2j — 2k)].

(1) (100 + 2j 4+ 3k) - [(i — 2j + 2k) X (3i — 2j — 2k)] < HeA 2liAl.

(2) Ifa=2i—jandb =i+ 3j— 2kthenfind|(a+ b) x (a—b)|.

() ola=2i—jud b=i+3j—2ksldl|(a+b)x(a—b)| 4l

) Prove that the angle between two vectors i + j — k and 2i — 2j + k is sin™? %



(4)

(%)

Allord 520 5,400 i + j — 24 20 — 2j + k 422l vl sin_lg £,

Forces 2i —k +j,i +j + 2k and 2j — 3k act on a particle and particle moves
from the point (5,3,2) to the point (1, —1,2) under the effect of these forces.
Find the work done.

VG SOLUL 20 — k + 0+ j + 2k 21 2j — 3k o101l QIUSAHE 209, 69,0401l A2
49 d 581 [5ig, (5,3,2) @l (1, —1,2) U= 22ledid UM .41 2244 514 LAl



