Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 1 (OLD) — EXAMINATION — Winter-2023

Subject Code: 3300001 Date: 01-02-2024
Subject Name: Basic Mathematics
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 programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Ql. Choose the correct option. AR [asey yie 2. (14)

PUrwWN PR

1. logs (125) =

a) 2 b)3 c)5 d) 25
logs (125) =
a) 2 b)3 c)5 d) 25
2. logaa=___
a) 0 b)l c)a d) None of these
logaa=___
a) 0 b1 ¢)a d) W UL+l
a b c\ _
3. (logb) (logc) (loga) =_
a) 0 b) 1 c) abc d) None of these
a b c\ _
(tog),) (t0g;) (tog) = —
a) 0 b) 1 ¢) abe d) As uQl «iel
a b| _ 3a 3b| _
a2 o= a2 )=
a) 30 b) 15 )45 d)9
a b|_cg¢ 3a 3b| _
A0 =seldl [ =
a) 30 b) 15 )45 d)9

5. A= [; ﬂ then A% =

D15 2l Ol oy 10l 0l T



[ 2 2 _
A—[3 " S dl A2 =

-7

-7

7 10 1 14 7 15
a5 2] g 1ol 95 10l
.1 0 17. .
6. Matrix [0 0 1] is Matrix
a) 2x3 b) 3 X 2 c)2x2
1 0 1
N N
s [, | AallsB.
a) 2x3 b)3 x 2 c)2X2
_[1 4 _
T IfA=|; | then 24-31=
1 8 1 8 -1
I P s 7 g
_[1 4 _
Ra=|; °|d2a-31=
1 8 1 8 -1
g ) s 7 g
8. sin120° =
V3 1 -3
) 7 b)2 )=
9. 135°= radian
T 51 21
10. Period of f(x) = tan (2x + 7) is
a) 2m b) % c)m
F(x) = tan (2x + 7) <} ldd Ml 8.
a)2m b)> o)
=1 T\
11. sin (cos 6) =
a) . b) 3 oOm
12. Area of a circle having radius 4 cm is cm?.
a) 4m b) 16w c) 8w
¥ cm ol (Foildlol dd of 50 cm? 8.
a)4m b) 167 c) 8m
13. 1 square meters = square cm.
a) 100 b) 1000 ¢) 10,000

]

]

o5 ]
d) None of these
d) s Ul el
2% 7]

2% 7]

d)%

d) =

d) =

d) =

d) 2

d) 12m

d) 12

d) —

100



1ARY Hle: = ALY JllHler.

a)100 b) 1000 ¢) 10,000 d) —

100

14. Volume of a sphere having radius r is

a) %m‘z b)z r? 9) %nr3 d) 4mr?
r (Gl ANl o delstr YL
a)g mr? b)% mr? c) gnr3 d) 4mr?
Q.2 (A) Attempt any two . 518 UL & I3[\ (6)

1. Provethatlog( )+log( ) log (160) log(%)
%{l[a{dfsa?slog( )+log( ) log(lGO)—log( ) 0

2. Provethat( IR S — =1)

loggabc  logpabc  logcabc

at@dsa%( LRI S — =1)

loggabc  logpabc  logcabc

3. Sides of a triangle is 7 cm, 8 cm, 9 cm. Find the area of the triangle.

(35181 ol AQL 1990 otl HIU 7 cm, 8 cm, 9 cm 8. A1 (351l o &=501 20l4).
4. A cylinder having radius 20 cm and height 21 cm. Find volume of the cylinder.

A0LS1R0{] (AL 20 cm WA QRIS 21 cm. stOLLSIR of Eleis01 208,
(B) Attempt any two. 518 UQL & 91\ )

1. If log (x+y) %(logx +logy) then prove that x2 + y? = 7xy

%\ log (*2) = 3 (log x +logy) Elud), Ullod 513 x? + y? = 7xy
2. Prove thatlog,,800 = 2 + 3log;, 2

All4d 55 log,, 800 = 2 + 3logy, 2

3. Ifarea of a circle is 38.5 cm? then find its circumference.

%] dduie] &350 38.5 cm? €1A d), dsfl URel Mk,

4. How many spherical balls of radius 1 cm can be made from a cube of length 22 cm.

(m = 22/7)
5. 22cm GWLY HRLddl YHesl Higl 1em [Fotlell 324l «idl N | Wetld] USI ? (r =
22/7)
Q.3 (A) Attempt any two. 5165 UL &) Q). (6)

12 31, 4 1 T _ AT o pT
1. IfA—[1 O] B_[Z _3] then prove that (A+ B)" = A" + B



°&A=ﬁ f’)] B = [4 ]ducnal@dsa% (A+B)T = AT + BT
2. If |92C i|=0 then find x.

%[5 i|=o QU dl x 2D .
3, ForAz[g g] Prove that A-Adj A = |A| -1

A= g z]ut“am@dsa% A-AdjA= |A]-1

4. Find A" for A = ﬁ

A= [ Ty a1 904

(B) Attempt any two. PRRIERARTENY (8)
1 2 0 1 2 3 1 2 3
1. A=|1 1 o0 B=[1 1 —1] C=[1 1 —1| Prove that AB = AC.
—1 4 ol 2 2 2 11 1
1 2 0 1 2 3 1 2
A=|1 1 olB=|1 1 -1l c=|1 1 —1|HIR UllHd $A 548 = AC.
—1 4 ol 2 2 2 11 1
1 2 2
2. A=12 1 2| Provethat A> —4A—5I=0.
2 2 1
1 2 2]
A=|2 1 2| Heullold sA'S 42 — 44 — 51 = 0.
2 2 1

3, IfA+B:B _01] A—Bz[i ﬂ then find AB
°6_1A+B=[§ _01] A—Bz[i ﬂ &4 dl 4B 2.

4. Solve linear equation 2x + 3y = 1 and 2x —y = 5 by using matrix.

AH15WL 2x + 3y = 1 and 2x —y = 5 oL A[QlS ol Hee &l G3dl.

Q4. (A) Attempt any two. 5165 UL 6] Q). (6)
1. Prove that Sinf + 1+,COSB = 2cosecH
1+cos6 sin6
sin@ 1 + cos@
Allold 55 + - = 2cosecH
1+ cosf sinf

2. Evaluate sin® = + sin? + sin? + sin? 77

, 3T , OT
sin? Z+ sin? T-I_ sin? T+ sin? — 011-1\@1. 2114,



cos A+cos3A+cos54
3. Prove that — : _ = cot 34
sin A+sin3A+sin 54

cos A+cos3A+cos5A _

Ullold $A 3 - - - = cot 34
sin A+sin 34A+sin5A4

wara=fy Fle=[3 =k

then prove that A- (B + C) = AB + AC

Aa=ly Fle=[5 =

Sl Al UL(Md A3 A+ (B+C) = AB + AC
(B) Attempt any two. 518 UQL & 21\ ®)
1. Draw graphof y=sinx 0<x<m

y = sinx OSxSnﬂNlaU{ AR

2. Prove that cos (1—”3) + cos (i—:) + cos (j—’;) + cos (112—3”)

0

5 8 12
AUl[Md 505 cos (113) + cos (1—;[) + cos (%) + cos (1—) =0

3. Prove thattan™! (%) + tan™? G) +tan~! G) =

Alldd 52U 5 tan? (é) +tan~! e) +tan~! (1) =

NE

B

2 4

4. Solve using matrix: -
x+y+z=1 x+2y+3z=4, x+3y+4z=6
[R5 «{l Hee &l B3 2llkl: -
x+y+z=1 x+2y+3z=4, x+3y+4z=6
Q5. (A) Attempt any two. 5165 UL 6] Q). (6)
1. fa=@3, -1,-4) b=(-2, 4,-3) c=(-1, 2,—1)then Find |3a — 2b + 4c|.

%a=(@3 —1,-4) b=(-2,4,-3) c= (-1, 2,-1)€lAdl |3a—2b+
4c| QLY .

2. x=(i—2j+3k) y=(=2i+3j+k) z=@G@i+j—-2k)
then find (x +y) - (x — y).
Bx=((—-2j+3k) y=(-2i+3j+k) z=Bi+j—2k)
el dl (x + y)-(x—v) Ll
3. If (m, 2m, 4) and (m,—3, 2) are mutually perpendicular, then find m.
%\ (m, 2m, 4) and (m, —3, 2) URRUR 404 €1} dl m 2Lld).
4. Evaluate (i + 2j + k) - (3k — 2j + 4i)



(i +2j + k) - Bk — 2j + 40) 204l
(B) Attempt any two. 518 Ul & J1Q[\. (®)
1. a=(2,-3,-1) b=(1, 4,-3).Find(a+b) X (a—b)
a=(2-3,-1) b=(1 4-3). 814 dl (a+b)x (a—b) 2l
2. If x=(, 2, 3) y=(—2, 1,—2), then find perpendicular unit vector.
3. ¥l x=(1 2 3) y=(-2 1,-2),8ld dl dal do{ W54 HelQL 20,

4. Prove that the angle between vectors i + 2j and i + j + 3k issin™! < %)

AR i + 2j Mol i+ j + 3k oil 42 ol WALl sin~! (\/%) 8 au Allodd s

5. A particle moves under the forces (1, 2, 1),(2,—1, 0) from the point (=1, 2, 1) to
(2, 3,—1), then find the work done.

UG Wl (1, 2, 1),(2,—1, 0) WS 581 UR dldldl dsj (6ig (—1, 2, 1) &l
(2, 3,—1) Yl RWAidR A B, dl 51 A4,



