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FIRST SEMESTER DIPLOMA EXAMINATION IN ENGINEERING/

TECHNOLIGY- MARCH, 2012

TECHNICAL MATHEMATICS- |
(Common — Except DCP and CABM)

(Maximum marks:100)

PART -A
(Maximum marks: 10)

(Answer all questions. Each question carries 2 marks)

(@) IfA:[; ‘01] B:[é %]find2A+B

S M E A R R e

(b) If nc,_, =28 what is the value of n?

n(n—-1)
NCp.o= NCp ===>
n(n—1
SwOE
2
n°-n=>56
n-n-56=0
_1+V1+224 _ 14225
n= 2 T2
= 16/2 or -14/2
=8or-7

n = 8 is admissible.

3
(c) If sing = o find cos 8 and tan 6

[Time: 3 hours

Marks



3 5
8
B ¢
3
sin(-):g BC=+152-32=+16 =4
4
cose ==
5
3
tand = —
4

(d) If sinA = 0.8, A is acute find cos2A
Cos2A = 1 — 2sin°A = 1 — 2(0.8)?
=1-2x0.64=-0.28

(e) Find the slope of the line joins the point (7,4) & (5,-2)

V2-V1
X2—-X1

slope =

_—2—4 -6

PART -B

Answer any five questions. Each question carries 6 marks

(a) Find k, if the following system of equation are consistent
X+y+1=0,x+2y+1=0,2x+3y+k=0

If the system is consistent then,




2 1|
3 k
12k —3)—(k—2)+(3-4)=0
2k—3-k+2-1=0

Bl Yl Yoo

k-2=0
k=2
1 4 3 L2
@)HA:L4TO 1]andB: 0 4fmdAB&BAaMSmMHmuAB¢BA
-1 1
1 2
1 4 3[ ]
AB = 0 5
—4 0 1]_1 1
%—2 2ﬂ
5 —7
1 2
1 4 3
BA=| 0 5]
o 1[—4 0 1
-7 4 5
=|-20 o0 5]
|5 -4 —2

Clearly AB # BA
1
(c) Find the 4™ term in the expansion of (X% — ;)9
Tr+1=(-1)'nca™" b’
1
Tre1=(-1)° 965(x)° ()

=9cax"(-1)° x°®

=-9C3 X9
cosecA cosecA )
(d) Prove that + = 2sec”A
cosecA—-1 cosecA+ 1

cosecA(cosecA+1) +cosecA(cosecA—1)
(cosecA—1)(cosecA+1)

LHS=




cosec?A + cosecA + cosec?A — cosecA

cosec2A -1

1
2 2——
_ 2cosecA 4Gz a

2
ofZ A cosZA 2sec’A
sinZ A
tan60°—tan45°
(e) Prove that 2-3

1+tan60°.tan45°

LHS = tan60°—tan45° \/3—1 (\/3_1) (\/3_1)
© Y 1+4tan60°.tan45° /3+1 3+ /3—-1)

_(V3-1)" 3+1-2v3

3—-1 2

(f) Show that sin10. sin50. sin70 = 1/8
. . . . -1
sin10 (sin50. sin70) = sin10 x 7[c05120 —¢0s(-20) ]
-1
= ?Sinlo [c0s120 — c0s20]

-1
= 7sin10 [-c0s60 — cos20]

-1 -1
=—-sin10 [—- cos20]
2 2
1 1
==—sin10 + —sinl0 . cos20
4 2

1 11 .
=—sinl10 + —. —[sin30 + sin(-10)]
4 22

1 1 1 1
==sin10 + = Xx=—--=sin10
4 4 2 4

1]
| =

1
(g) Find the angle between two lines with slopev3 and 73

2-4/3



mj—mj

rang = [T
1+m1m2
1 3-1 2
= \/g_E = W = E :i
1+\/§ng 1+1 2| V3
1 i€
. = 1 = 0——
6 =tan (\/3) 30° =~
PART -C

Answer four full questions. Each question carries 15 marks.

M.
2 3 5

2 z 5
3 -1 2

(a) Solve for z if =0

2 3 5
2 z 5
3 -1 2

=0 ===>2(2z+5)-3(4-15)+5(-2-32) =0

===>47+10-12+45-10-152=0
===>-117 = -33
~Z=3

1 2 3
0 -2 6] compute A + AT and show that A + AT is symmetric.

1 3 2
1 1 0 1
+12 -2 3

3 6 2

(b) IfA=

A+ AT =

BN o R
N
SO oYW

2 2 4
Clearly (A + AT)T = [2 —4 9]

4 9 4
= A + ATis symmetric.

(c) Find the inverse of A =




Cofactors
1 2
my =], iF1-8=-7

ml? Z=-4

S
m21:i i—-lO
mZZ:% i:1—6:-5
ngzé ZZL:O

2 3

m31|1 2:4—3:1
1 3

m32=|0 2:2

ma=[l Z[=1

-7 4 =2
Cofactor matrix = [10 -5 0
1 -2 1
-7 10 1
4 =5 —2‘
AdiA_|2 o 1

|A] |Al

A—l -

V.
(a) Solve using determinants

2a-3b+c=-1
a+4b—-2c=3
4da—-b+3c=11

2a-3b+c=-1
a+4b—-2c=3
4a—-b+3c=11

AX=B

2 =3 17pa -1
1 4 —2] Ibl = [ 3 ]
4 -1 31tc 11




-1 -3 1
3 4 -2
g=fi i -1 03

A |2 -3 1
1 4 -2
4 -1 3

_—(12-2) +3 (9+22) +1(-3-44)
© 2(12-2)+3(3+8)+(-1-16)

—10493—47
© 20+33-17

=—=1

36

2 -1 1
1 3 =2
4 11 3
A 36

2(9422)+1(34+8)+1(11-12)
36

_62+11-1
36

2 -3 -1
1 4 3
4 =1 11
A 36

2(44+3)+3(11-12)—(-1-16)
N 36

_94=3+17

36
108

="

2 1 3
-1 1 —1]ShowthatA(B+C):AB+AC

2 1 0

2 1 3
-1 1 -1
2 1 0

[2 -1 3
B=|1 2 1
2 =2 5

1/12 -1 3
( 1 2 1
I\I2 -2 5

4 1 0

2 1 5 C=

(b) If A =

A(B+C)= +

1
2 1
1




4 1 0]
LTy s O 28 —O
-1 1 0114 -1 5
4 1 0 —1 3 1 3
SRS S N E
-1 1 0 —2 5 1 1 0 1 0

[9 -2 7 5 11
=115 -10 32 13 8 5

-1 3 -2 -3 0 —4
[16 3 24

N 37] ﬂ
| —4 3 —6

. A(B+C)=AB+AC

(c) Solve the following system of equations by finding the inverse of their coefficient matrix.
3X+y-z=3
X+y+z=1
X+y+z=3

‘1IHH

1 1 1
- Inverse does not exist.

Al =

(a) Provethatnc=n — 1. +n—1.

VN B _ (n-1)! (n-1)!
RHS=n 1Cr—1 tn 1Cr C(r-D!(n-1-(r-1))! ¥ ri(n—-1-r)!

\ (n—-1)! + (n—-1)!
a (r-)!'(n-r)! r!(n—-1-r)!

(n—1)! + (n—-1)!
r-D!'(n-r(n-r-1)! r@r-D!(n-r-1)!

(n—1)! [ 1 1]

= (r-1)!(n-r-1)! Ln-r r

_ (n—-1)! [r+n—r]
B (r—-D)!(n-r-1)! Lr(n-r)



VI.

_ (n—1)! [ n ]
_(r—l)!(n—r—l)! r(n—r)

(n—1)! _nl
B r(r-1)!(n-r)(n-r—1)! B r!(n-r)!

10
(b) Find the middle term of (Za + g)

n=10 n+1=11, odd
- 6" term is the middle term.

T = HCran—rbr

Te = 10, (22)°(2)°
5
=10,,2%° 35

_ 5,1 55
= 10,2 x;xab

8064
—_— 5b5

T 243

+sinA_ COSA
cosA 1+sinA

1
(c) Prove that

B 1+sinA_1+sinA(1—sinA)
LH.S= cosA  cosA(1-sinA)
_ 14sin®A
" cosA(1-sinA)

A cos?’A  cosA

- cosA(1-sinA) 1-sinA

Expand(x? + i)7b' jall
(2) Expand(x* + —) binomially.
(@+b)"=a"+nc;a"™tb+nca™b*+. . ... ..

1\’ 1
(%2 + =) =00 TCd°R)"+ 760 )

+ 7600 ()™ 7)) + Tes00(5)°



2y, 146 1.7
+76(X) ()" +7c1(2)
X X
1 1 1
= xM + 7x1x = + 2110 =+ 35x%x — +
X X X
6 1 4. 1 2. 1 1
35X XX—8+21X Xm"‘?X XXT-I_Xﬂ

=M + 7x10 + 21x5+ 35%% + 35x 2 + 21xC + 7x 0 + x4

2
(b) Find the constant term in the expansion of (vx + —2)10
x

T =nc,a"'b'

2
=106, (V¥ ()’

10—-r 2 10—-r —2r
=10cx 2z 2"xx*" =10cx 2 2'

10—-7r

-2r=0

10—r_

2
> r

10—-r=4r ===>10=5r ===>r=2

So constant term is T3 = 10c, x2% = 180

(c) If sinB = 3/5, B lies in second quadrant, find all other t-functions.

A
5
3
C 4 B
BC=+5%2-32=+16=4
3
sinB ==
5
4 nd
cosB = — < [ BE 2™ quadrant ]
3
tanB = ——
4
4
cotB=——
3

secB=—-—
4



5
cosecB = —
3

VII.
(a) If A+ B =45, show that (1 + tanA)(1 + tanB) =2
tanA+tanB
tan(A+B) =———
1—-tanA.tanB
o tanA+tanB
tand5" = ——
1-tanA.tanB
: tanA+tanB
" 1—tanA.tanB

===>1 — tanA. tanB = tanA + tanB

===>tanA.tanB + tanA + tanB =1
Adding 1 on both sides
1 + tanA.tanB + tanA + tanB = 2
===>(1 +tanA)(1 + tanB) =2

5-1
(b) Show that sin18° = \/_T

Let 6 =18° 20 =36°

Sin20 = sin36 = sin(90 - 54) = cos54 = c0s30

ie, sin20 = cos30

25in26.c0s0 = 4c0s°0 = 3cosh

2sinB = 4c0s’0 — 3

2sin® = 4(1 —sin0) — 3

2sin@ = 4 — 4sin’0 - 3

2sin@ = (1 — 4sin’0)

===>4sin’9 + 25in@ — 1 =0

Let sinB = x then we have
4x*+2x-1=0

< = —2+V4—4x4x-1 -24v20
o 8 T8




-1+vV5 +/5-1 -1-/5
= or
4 4 4

Since 18 is an acute angle, we have

5—
sin18 = % (+ve value)

(c) State and prove sine rule

Statement
I AABC b -_¢
nan = = =
any sinA sinB sinC
Proof

Consider the circumcircle of AABC.

The perpendicular bisectors of the sides BC, CA, and AB intersect at ‘O’. Therefore ‘O’ is the

circumcentre such that OA=0B=0C =R
A

AV
N

We have < BOC =2< BAC =2A
So< BOD =< COD =A

In AODB , sin<BOD =sinA = BD/OB =

';U|Nlm

a
SinA = — ==> 3 = 2RsinA
2R
Similarly,
) b )
sinB = — ==>b = 2RsinB
2R

C
SiCB = —==>¢ = 2RsinC
2R

sinA  sinB  sinC

It is clear that



VIII.
COSA—sinA

(@ Prove that ——————
COSA+sinA

=tan(45 - A)

. cosA sinA
COSA—SIinA 5sA ~cosA

cosA+sinA COsA, sinA
COSA CcosA

: 1-tanA
" 1+tanA

a tan45—tanA
" 1+tan45.tanA

=tan(45 - A)

sinx+sin2x 3x
(b) Prove that ————=tan—
COSX+C0S2X 2

We have sina+sinB=25in%(a+[3)cos%((x—[3)
1 1
cosa+cosf = 2COSE(O(+ B)cosz(a— B)

LHS = sinx+sin2x 2 sin%(x+2x) cos%(x—Zx)
" COSX+cos2X 2 cos%(x+2x) cos%(x—Zx)

(c) In a AABC, R(a* + b? + c?) = abc (cotA + cotB + cotC)

CcosA cosB cosC
RH.S= abc( - - . )
sinA sinB sinC
A cosB cosC
=abc 2 + b — + abc—
sinA sinB sinC

a b [
=——bc. cosA +——ac. cosB +——ab. cosC
SinA sinB sinC

= 2R.bc.cosA + 2R.ac.cosB + 2R.ab.cosC



b2+c2-a? aZ+c2-b2 aZ+b2-c2
= ZR[bC ,—+ac.——+ ab—]
2bc 2ac 2ab
b%2+c2-a%?+a2+c2-b%2+a%+b2—c?
=2R
2
a?+b2+c?
= 2R[= ]

=R@ +b*+c’)=LH.S

(a) Solve the AABC givena=245b=18.6c=26.4

(s—b)(s—c) a+b+c 24.5+18.6+26.4
tanA2 = |[———— where s = = =34.75
s(s—a) 2 2

_|(34.75-18.6)(34.75-26.4)
B 34.75x10.25

_ | 16.15x8.35
" A/ 34.75x10.25

;

tanA/2 = 0.6153 ===> A/2 = tan"}(0.6153) = 31°36’
and A =2 x 31°36> = 63°12°

(s=a)(s—c)

tanB/2 = s(s—b)

_ |(34.75-24.5)(34.75-26.4)
- 34.75 (34.75—18.6)
_ | 10.25x835

= = 0.3905
34.75x16.15

.

tanB/2 = 0.6153 ===> B/2 = tan™(0.3905) = 21°20’
and B = 2 x 21°20” = 42°40°

C=180- (A +B) =18 (63°12" + 42°40°) = 74°08°



(b) The vertices of a triangle are A(3,4), B(5,6) and C(-1,-2). Find the equation to the median
through A.

A (3,4)

_ —145 —-2+46
Coordinates of D = ( >

)=(2.2)

2 [ 1\ B (5,6)

D (2,2)

. y-yl X—x1
Equation of AD = ——=—"
y2-yl x2-x1

=== = ===>2Xx—-Vy=2
1 Xy

(c) Prove that the lines 2x—-3y—-7=0

3X+4y-10=0 are concurrent.
8x+11ly-5=0
2 -3 =7
~ 13 —4 -10
8 11 -5
-4 =10 3 -10 3 —4
= + -
2|11 -5 3|8 -5 7|8 11

= 2(20 +110) + 3(-15 + 80) — 7(33 + 32)
=2x 130 +3X65-7x65

= 260 + 195 — 455

= 455 — 455

=0

~ The lines are concurrent.



X.
(a) Solve AABC, given a=87cm, b =53cmand C =110°

A-B a-b C
tan——=——. cot—
2 a+b 2

A-B=2tan"|{—).cot|—
| \a+b 2

= 2tan™ (87 53) t(g)

87+53

= 2tan (140) cotss]

A — B =2tan™[0.24285 x 0.70020]
= 2tan™[0.170043]= 19.30087 = 19°18
A+B=180-110=70°
A-B=1918

Solving @ and @ we get

2A =89°18'
A = 44.650435
= 44°39

B =70° - 44°39

= 25°21

Using sine rule,

a _ b _ ¢
sinA sinB  sinC

_ sin110°x 87

Sin44039 116.32cm

(b) Find the value of ‘q’ for which the straight line 8qx + (2 —3q)y + 1 = 0 and
gx + 8y =7 =0 are perpendicular.

8qx + (2—3q)y +1=0 4@

gx+8y=7 =0 4@
-a -8

Slopeof@ |s—a= 1
2-3

q



_a —
Slope of@ Is—= —q

If @ and @ are perpendicular then
Slope of @ x slope c@

—8q -q_
X -

2-3q 8

a®

2-3q

Q°=3q-2

q°-3q+2=0

3++v/9-8 3+1
q = 2 = 2 = )

(c) Prove that the points(3,-5), (-5,-4), (7,10) and (15,9) then in order are the vertices of a
parallelogram

A (3,-5) B(-3,-4)
D (15,9) C(7,10)
—4+5 1 -1
Slope of AB = = —= —
-5-3 -8 8
10-9 1 -1
Slopeof C(D=——"—7 = — = —
7-15 -8 8

~ AB & CD are parallel

-5-9 -14 7
Slope of AD = = = =
3-15 —-12 6
—-4-10 -14 7
Slope of BC = = = =
—-5-7 12 6

~ AD & BC are parallel

Hence the result



