Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —I/II Examination Jan. 2012

Subject code: 310034 Date: 16/01/2012
Subject Name: Mathematics-I

Time: 10.30 am — 01.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered Authentic.

Q.1 (@) Fill in the blanks (Not necessary to show the calculation) 10

(1) log1.log2.log3.log4=--m-m-mmmmmmmn _

Q) o, g3 — _

(3) Iffor G.P., T ,=3" then common ratio r = -------------- .
(4) The Geometric Mean of 2 and 18 = --------—---——- )

6
. . 1
(5) The 7™ term in expansion of Ex + —j = - .
X

©6) If "Cy = nC4 L1 (R { — )
1 0
(7) If A= {O J,thenAzz ------------ _

secd tand

(8) The value of

tan@ secd
(9) If A= i —j+k then [4|= —oreemereeee .
(10) If a=i+j, b = j —k then a.b= -—-v-nemr .

(b) (1) Ifthe diameter of circle is 100cm and length of an arc is 25 cm, 02
find the angle subtended by the arc at the centre of the circle.

(2) Prove that, cos =+ coss—ﬁ + cos 12—7[+ cosl6—”=O
17 17 17 17 02
Q(2) (a) Fill in the blanks (Not necessary to show the calculation) 07

(1) c0sZ coSY 00SY COSE = mmmmmemm- )
6 4 3 2

(2) sin?42° +sin?48 *= --ceeeemmeev _
(3) The period of tan 3x = -----------—- ,

J6-2
Jo-r

(4) If sin 15° = then sin 165 = —=—-mmmmemmm- .

(5) If tanO= % then sin260 = --—--m--me- _

(6) In usual notations for AABC,ifa=1,b=3,c=6,
then s =
(7) In any AABC, by second law of cosine(projection formula),




Q.3

Q.3

(b)

(b)

(@)

(b)

(@)

(b)

(@)

(b)

C =

(1) If a*=b”=c", then prove that logabCZX(1+lj,where
y z
X,y,z#0.

(2) For a Geometrical Progression, T, =81 and T, =3, find T, and

S;.
OR
(1) Solve the equation for x, log,(x+5)+1log,(x—2) =3

(2) Insert 5 Geometric Means between 320 and 5.

8
(1) Find middle term in the expansion of [g - EJ
y

(2) Find the approximate value of +/102 , using binomial theorem.

1 4 1 -2
(3)If A= |3 2|andB=| 0 5 |, Find3A - 2B.
2 5 301

1) Draw the graph of y = cos X , 0<x<27.
g y >

(2) Prove that : tan 70— tan 50° — tan 20° = tan 70 ° tan50 " tan 20°

OR

2

8
. . . 2

(1) Find constant term in expansion of (x2 - —j .
x

1
(2) Using binomial theorem expand (1 - x)f2 up to first three terms.

5
3) IfA= {2 . } then find A ™"

T

(1) Draw the graph of y =sin x, — 5 z

2
(2) Prove that : tan10 °+tan 35° +tanl0"tan35° =1

<x<

1 2 3
(DIf A= |3 -2 1|findA™
4 2 1
(2) Show that the angle between the vectors 1+2j and i+j+3k is
. |46
sin” [—
55

(1) Solve the following equations, by matrix method,
3x +2y=7and 11x —4y=3.
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Q.5

Q.5

(b)

(@)

(b)

(@)

(b)

Q) If a=3i— j—4k, b=-2i+4;-3k and c=i+2j—k

then find the direction cosines of the vector 3a —2bh+4c.
OR

-1 3 5
()If A=| 1 -3 -5/ then show that A°=A.
-1 3 5

(2) Forces 3i - }+2% and i+ 3;— k actona particle and

particle moves form 2 i+3 ; +k to 5i +2} +k under these forces.

Find the work done by the forces.
1 2 5
(HIfA= 3 4 ,then prove that A“—5A—21=0.

(2) Find a unit vector perpendicular to the plane of vector
a=5i+7j -2k and b=3i+j - 2k.

(1) Prove that cos A+cos34+cos54 _ cot3A

sin A+sin3A4+sin54

(2) Prove that  tan™' l + tan ! l -
2 3 4

(1) In usual notations for AABC prove thata=b cos C + ¢ cos B

(2) For AABC,a=7,b= 4+/3 and ¢ = /13, find the measure of the
smallest angle of the triangle.

OR

1+sin28 —cos20 ¢
1+sin26 + cos 26

(1) Prove that , an@

(2) Prove that 2 tan ' (lj +tan ! (lj -
3 7 4

(1) In usual notations for AABC, prove that b=a cos C + ¢ cos A.

(2) Solve the AABC, having A=30°,b=1and c= /3.
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Y1 ) wcl o Yy el eadadl 33l aell )

(1) log1.log2.log3.log4=--mm-mmmmmv ,
Q) ,7loga3 -

(3) as AHOLENAR ARl M2 °a T,=3", l AHA
S R
(4) 2 ua 184l w{olﬂde LS| e p—

) (x+l) oll (ARcARQL Hl AUAY UE = o .
X
©6) % "Cs = "¢, Al n=-oommeeeeee
(7) % A= F O},cﬂ A= e ,
0 1

secd tand

(8)

tand secd
9 R A=i—j+k A [d= e .
(10) B a=i+j, b=k A a.b=--woeemm .

(W) (1) B As ddo ol U ol AeleS 100cm KA Aotl WS

AU ol ol 25 cm, 8lal Al A Fos WL WIARA

vl 20l
167

2) SIRGERE , cos - +c0s5—ﬂ + cos 12ﬂ+ oS =0
17 17 17 17

Y2 () wicll ot YA el eadladl 33l aell )

(o)

(1) cosZ cosZE cosl cosl = oo )
6 4 3 2

(2) sin®42 +sin?48 *= —-cmmemmmmev ,
(3) tan 3x ol WAAHIOL = —-mmmmmeeee ,

J6 -2
4

(4) %\ sin 15°= ) EI IS QTS I (o e —— ,

(5) %l tan9=% Al $iN 26 = cceemmmeemee ,

(6) YU A3 yHd % A4BC, Ml a=1,b=3,c=6,
ga dl s=

(7) 518 URl A4BCHL SlUSet oll ollost [AaH (YU Yt )
UL (LS Qe —

(1) % a*=b’=c?, 8la A AA $A ¥

logabCZX(1+lj,°8ﬂ'l X,y,z #0.

y z
(2) 518 Rl AHOJRNAR QN Ui , T, =81¢a T,=3,
dla dl T, Aol S,.20ul
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U3

u.3

Y4

(o)

(W)

(o)

(W)

(o)

()

(o)

AL

(1) x ol B w2 wllsW G3A, log, (x+5) +log,(x—2) =3
(2) 320 Aol 5 A 5 AHIBNAR Heausl Hsl.

(1) [g—zJ oll (ARcl2QL i Heat Ue Nl
y
2) Buel yRnal o0 Gulal 531 A /102 , ofl 2R SlHct A

1 4 -1 -2
(3) %l A= {3 2| wa B{O 5 },@&lrﬂ 3A—2B WU
25 301

(1)y=cos§ Al MAW ERL, (0<x<27. )

(2)%&@(1 2 3: tan 70— tan 50° — tan 20° = tan 70° tan50° tan 20°

AAdL

8
(1) (x> —%) . oll @QacREL Ml WA UE A
X

) (1—x)*% ol [Buel yaa ol yaud o9l uel Yol Qe
ERl

(3)% A= B _13} Al A7 .

(1)y=sinx,°ﬂ WIAW ERL , ( —%Sxﬁ%)

2) U@Ad 5A 3 : tan10 “+tan 35° +tanl0° tan35° =1

1 2 3
(M A= (3 -2 1| d A" AN
4 2 1
QU@ A 3 AW i+2j A i++3k AR ol wRll
sin” ﬁ &
55

(1) ARlls ol Hee el A ot A5V A G3A A
3x +2y=7 3ol 11x —4y=3.

()% a=3i— j—4k, b=-2i+4;-3k W c=i+2j—k
Sl A U 34 —2b+4c. oll [BsS\Uel Al

AL
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U4

U5

U5

()

(o)

()

(o)

()

(o)

-1 3 5
(Mol A= 1 -3 —5/aa A At sA 3 A=A,
-1 3 5

(2) AS QL UR ALl WO 37— j+2k W i+3 -k,
asaa 2i+3j+k A 5i+2 +k YU WA & Al A
Wl el adg st A

()% A= B ﬂ,au Al Wl 5A 35 A>-5A-21=0.

QA a=5i+7] -2k M b=3i+; —2k . UR clol WsH
Ul AnA

(1 w53 3 cos A+ cos3A4+cos5A _ cot3A

sin A+sin3A4+sin54

Q) AAd A% tan (lijtan_l (1] =
2 3) 4

(HyAQd U35 Ui A4BC 12 Al 5 ¥
a=bcosC+ccosB
(2) AABCHIZ a=7,b=43ua c=+13, 8 A Wl «llail

WRW of MU 2.

Al

1+sin260—cos20

. =tan @
1+sin26 + cos26

(1) Al 5 3,

2) Aot $A ¥, 2tan (% +tan ! (lj _r
3 7 4

(1) YAUAQAd d3A Hl A4BC MR WA 5A 3
b=acos C+ccos A.
(2)%l AABC ML A=30",b=1ual c=+3 &l cll

AABC ol G5c 20l
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