Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -1 (OLD) - EXAMINATION - Winter-2022

Subject Code: 3300001
Subject Name: Basic Mathematics
Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

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

S

English version is authentic.

Q.1 Fill in the blanks using appropriate choice from the gi\}en options.

1. Iflog,(3x+1) =4 thenx =

T als b.7 c16
. SAlog,(Bx+1)=4ddix=
.15 .7 5.16
2 1
1 K R S
logs (3) owe
a—1 b.1 c.0
2. I . ’
1 e e
logs (3)
-1 o1 5.0
3. Iflog% + logg- = log(a + b) then .
aa+b=1 b.a—-b=1
3. ol log% + logs = log(a + b)<l dl
Ha+b=1 la—-b=1
p*=1
4, 2 x| _ —
Ifl__3 SI =13 thenx =
a.—:- b.—1 c.0

U= ' o.-1 5.0
5 Ifa= [;],B =[3 4]thend +B =
a.not possible b.{4 6]

&

A= B],B =[3 4]Hdd+B =

Date: 24-02-2023

Total Marks: 70

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.
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6
A =lay]  ay=0ifi*] then Ais . matrix.
a;; #0,if i=] .
- aT0W b.column c.symmetric d.diagonal
oA =lay] @ —0efi#jduda__ ARss.
r aij¢0,®?|-i=j ‘ v :
CLaelk 0 cdel 5. 1M s.Qsel
'For any square matrix 4, IfA2 —-2A+3]= 0 thenA L= L
T as (21 —A) b= (A 2 c.= A d.'—-EA
&&SQJ.R%{&[Q&AHLZGXLAZ-—2A+3I—-OL,B{d.LA = .
w3 (21 — A) oLz (4—2D) 524 s.—zA
’592 radian= Degree.
a’ 80 b.40 c.20 d.10
QF:&H = &
u.so i ol40 5.20 5.10
For AABC,cos(A + B)= |
a.—COSC _b.cosc csinc d.—sinc
AABC M2, cos(A + B)= o
Y. —cos¢ ol.cosc - &sinc S.—sinc
tan2x = _ _ : .
2tanx  1-tan®x - - 2tanx d 1+tan® x
& vtanZx “1+tan?x o CTrtantx ‘1-tan?x
“tan2x =, g :
2tanx 1—tan? x 2tanx ’ 1+tan? x
"1+tan?x 1+tan2x " 1-tan?x 1-tan? x

'IftanA = -and tanB = -then tan(A + B) =

1

az b2 ¢ d. .1
sl tan A = %2:{-1 tanB = %_@t‘ief tan(A +B) =
?J{ = Ol = ' 5 = S..10
The cxrcumference of a circle havmg radius 7 cmis
amr? b.r e.2r ¢ d.2nr
r A Besnaion agan AUk 8. |
wmr? : ol.mtr B.ir S.2nr
~ Area of square made from 40 cm long wire is em?.
a.100 b.1000 ¢.1600 d.10000
40 AL gioll A Higl oelide Al o dxg0 cm?.
3100 l.1000 $.1600 - 5.10000
"The volume of hemisphere having radius ris _
a.% e b..g nr? c. % nre d. %nr3

r Bloril HAAAL HUES] BeA§oL 2,
8 5 2.2 » 3_..3
U | Wmre §.omr S.

I

nr



Q.2

1.

q. Wl s log(log x2) — log(logx) = log 2.
2. f ZlogswiiogsD logs xthen find the value of x.
logs 3x
2 1%53 logs x i dlx (L Bud il
—ax
3.  Radius of a cone is 4 meter and height is 12 meter then find the volume of cone.
3. Sl dlgell Blorat y 1z e Glaus 42 122 Gin dl diged ugon WAl
4.  Find curved surface area of a cyhnder whose radlus is 3 cm and helght is 4 cm.
v i dousidl Bl 3 @l v Gias ¥ Jl B dl sl asuwizl 4 amw 2L,
(B) Attempt any two 45 ugL & AL syanet UL, 08
1. Iflog (——) == (loga + log b)then prove that— + - = 6 :
1. o log (——) - —(loga +logh)din di Bl A3 £ 42 = 6.
- 2. - Prove thatlog g p* X log 7 q* X log r? = 64.
2. WBAsAS loggp? X logz g X log 772 = 64
3. Length of solid cube is 44cm. How many small balls of radius 2 cm can be made
: by melting this cube? :
3wy A dos Haadl unada 2ol 2 3 B olies wU512-11 S2ell mﬁam
optd] s 87? '
4. Diameter of a cylindrical tank is 7 meter. If 385 m3water is fill in the tank. what
: will be the height of water in tank? :
v Sl A0SR 214l eu 7 W12z B.oA 2iglui 385 a-ilez wll UULS Usd Cm L 452
218l <l Gians F2ell wal?
Q3 .
(A) Attempt any two SIS uRL 6L <l oyoL ML ' 06
a b b ’
iflp a bl =0thenprovethata =bora=—2b.
b b a
1 a b b .
b a b|= Ouww[&mazl& a=bvad a=-2b.
b b a
2. _[3 4 _T=1 =2 : T _ AT 4 BT
If A [1 2] and B [ adi. [then prove that (4 + B)T = AT + B".
R 5oa=3 Yauap=["1 “?lcud % T_ AT 4 BT
A= SlwaB = 15 4 Jén dl aPra 533 (A4+B)" = AT+ BT
3. 2 1
If A4 = ; 2 2] and B = [ 11 ] then find (4B)".
0
1 -1
i R : 2 11
La=t 3 2] Wl B=|-1 1|dndl@B)" dHl.
2 01 1 -1
wlly AP cos@ —sing 0 ' _
IfB =|sinf cos@ 0}then prove that B~ = AdjB.
0 0 1 ;

(A) Attempt any two. 515 WL 6 <AL syt wl 06
Prove that log(log x?) — log(log x) = log2.

’ cos§ =—sinf. 0 -
&l B =|sinf cos® 0] Sl Al AW sA5 B~ = AdjB.
0 0 1 :



(B) Attempt any two 515 W& &1 L S¥alsd UL, v - 08

2 -1 0 17 -1 3 -
IfA={3 2 —4|,B=|-24 -1 =16 and4A+3C=Bthenﬁndmatrix

3 B 4 9 -7 1 1
_ C.
q -2 -1 0 17 -1 . 3 . T
o sﬁA:[a 2 —4|,B={-24 -1 =16|¥ 44 +3C = Bt AL AR
5 1 9 L=7 1 1 .
C sl
2. 1.2 2
B IfA={2 1 2|thenprove that A* — 4A =51
2.2 1
£ 12 2] _ .
el A=]2 1 2|dadiuldsas A —44 =5l
2 2 11 ’
3. 3 -1 2] .
fA=[4 1 —1|thenfindA™".
5 0 1
3 2 3.-1 27._ .
el A=(4 1  —1]dl ATMUnL
. 5 0 1
4.  Solve by matrix method 2x +3y =1
y—4x=2
v, Als Gkl 2x+3y =1
y—4x=2
Q.4 _
(A) Attempt any two 515 el 6 L syelot AL 06
| (6——) tan(—— ) cosec(%ﬂ)) _ .
‘ P?OV& that os(6—mn) + cot(n—8) * sec(n—0) = -1
q. S sin(B—g) tan(g—ﬂ) cosec(§+9) N :
: Alid 25 cos(8-m) = cot(m-6) + sec(n-8) 1
2. Provethat2sin(4+5) =sinA +V3cosA.
2. wlasAs Zsin(A+§) = sind +V3cosA.
'3 For AABC prove that tan A + tan B + tan C =tanAtanBtanC.
3. AABCHRZ UM 5% tanA +tanB +tan( = tanAtan B tanC
4. _[2 3 3
4 M=} 1] then find M3,
~ — 2 3 - by 3ons ~
¥. ol M= [2 1] Sl dl M3 M.
(B) Attempt any two 518 Hgt & L syedloL 2L : - 08
1. Prove that cos 20 + cos 60 + cos 100 + cos 140 = % :
q. Al sAF cos 20 + cos 60 + cos 100 + cos 140 = %
2. Provethattan-l2+4tan"1i="1
7 6 4
2. WA tan S4taniz=3
3. . Drawthe graph of y = sinx,0 € x <
3. y=sinx,0§x5nrﬁumbt€ti



{ -2 B | '
IfP= [ 2.3 —1]|then evaluate P% + 9],

-3 1 2
L A [1 e 3]\ -
slP=|2 3 —1{APZ+9/4iyA UL
-3 1 21 '

Q.5 : _ ;
(A) Attempt any two 516 4B &L <L syl L. : - e .06
1. Ifa=i+2j+kb=2i—3j+kand & = —2i — j + 5k then find the value of

| |2a+3b-¢|. | | '
n, oAm=i+2j+kb=2i—3]+kui c=-2i—j+5kdud [2a+3b—c|d
. (5ud AL, . ‘ i ey
2. For which value of p, the vectors2i + 3j — 5k and pi + j + 3k are perpendicular
to each other? _
o pelsayed w2 uéldl 20 + 3 — 5k WA pi + J + 3k URRUR ot AELA U4A?
3. If% = (~49,6),7 = (0,7,10) andZ = (—1,6,6) then prove that
(x—2).(F—2) =0. : .
3. o % =(-496),y = (0,7,10) #4.Z = (—1,6,6) €l Al ALl 55
, (x—-2).F-2=0. ' :
4. - Simplify (10i + 2j + 3k). [(i = 2j + 2k) x (3i — 2j — 2k)].
oy g wand (100 42 +3k).[( -2/ + 2k) x (3i — 2j — 2k)].
(B) Attempt any two £S5 WglL 6L L syatet AUl ' 08
1. Ifa=i+j+kand b = 2i — 2j + k then find unit vector perpendicular to both
the vectors @ + b and @ — b. S
. ol a=i+j+tkud b=2i—2j+kduda+bania—badesisuuly
. qndl. .
2. Prove that the angle between the vectors 3i +j + 2k and 2{ — 2j + 4k is
' sin~? (%) ' | _ '
2 i A3 ukel 30+ j + 2k 24 20 = 2j + 4k RAA vl sin” (%)?9 ;
3. . The constant forces 3i — j + 2k and i + 3j — k actona particle and particle
: ~moves from the point 2i + 3j + k to the point5i + 2j + 3k Find the work done by
“the force. _ ‘ ' o
3 Wiy 50 GRBAN 6L 3i — f + 2k A i + 3] — k s Rl Gl dld s Bl 20+ 3j + k
ol Big 5i + 2j + 3k Yl 20 8. ool ad 514 Akl o
4 Ka=2i+j- kb=i—j+2kandCc=1i-2j + k then find direction cosines
ofa+b—72¢C
¥, efa=2i+j—kb=i—j+2kudi c=i—-2j+kdadva+b—2c-

Rssiaus Aadl .



