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MATH-123 APPLIED MATHEMATICS -1

Q.1: Encircle the correct answer.

1.

DAE/IA-2016

PAPER 'A’ PART - A{ OBJECTIVE)

Time: 30Minutes Marks : 15

The factors of x> —Tx+12=0

£x° +mx+n =0 willbe a pure
gquadraticif:

[a] £=0 [bln=0
[(lm=0 [d] Both £, m =0
Fhecum-oftherootcof

ax’ —bx+c=04s

c
[b] —
a
b
[d] —
a
The number of terms in the

expansion of (a +b)13 are:
[a] 12 [b] 13 [c] 14 [d] 15

n
The value of [ ] is equal to:
n

[a] O
[e]l n

[b] 1
[d] —n

4
The middle term of [E— X] is:
Y X

[a] 6 [b] 8

10.

11.

12.

13.

14.

15.

0 £
[a] E [b] 6
[c] 0 [d] £+0
sec’ 8+ cos ec’@is equal to:
[a] sec® 6 cosec®®
[b] 2sinBcos©
[e] —cos0 [d] 2cos ec?®
cos(‘u + B] is equal to:
[b] —sin®d
[d] sin 6
sin 2a.is equal to:

[a] cosB
[c] —cosB

[a] cos® o —sin® o
[b] cos2a
[e] 1-cos®a
When angle of elevation is viewed
by an observer the object is:

[a] Above [b] Below

[c] At the same level

[d] None of these

In right triangle if one angleis 45°
then the other will be:

[a] 45° [b] 50°

[e] 60° [d] 75°

Unit vectorof i+ j+ K is:

[d] 2zin acosa

lali+i+k [b];(iﬁjﬂi)

[ =G+ B A S G+ +k)
"ottt it
| axh | is area of the figure called:
[a] Triangle [b] Rectangle
[c] Sector [d] Parallelogram
Frovalueofj*-Eis:
[a] JE [b] —JE [c]
Answer Key

[d] -E

b|2|c|3|d|4|c |5

o

=9

a|7|b |8  al|9|c¢c 10
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a|12|a (13| c |14|d |15| Db
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DAE/IA-2016
MATH-123 APPLIEDMATHEMATICS -1
PAPER A’ PART - B(SUBJECTIVE)
Time:2:30Hrs
Section -1

Marks:60

Q.1

Write short answers to any
Eighteen (18) questions.

1. Solve the equation x* —3x=2x-6

by using quadratic formula.
¥’ -3%x=2x-6
x°—8x-2x+6=0
*-5x+6=0
Herea=1,b=-5¢=86

_ ~b++/b? —4dac

2a

Sol.

(-5) -4(1)(8)
2(1)
5442524 51 521
- 2 A2\ 14
OR

Either

5+1 5-1

8.8.={2, 8}

Discuss the nature of the roots
of the equation

x? —242x+2=0

Here: a=1,b=-2v2,¢=2
Disc. = b® — 4ac
~(~242) -4(2)(1)=

Hence roots are Equal and Real.

Sol.

§-8=0

3.

Sol.

Prove that the roots of the
equation (a + b) x’—ax-b=0
are rational.

Here: A:(a+b), B=-aC=-b

Disc. = B — 4AC

- (-a)" - 4(a+b)(-b)

=a®+ 4ab + 4b?®

=(a+2b )2 Which is a perfect square.

Hence roots are Rational. Proved.

Sol.

Rind-thesum-ondpreductetthe
rests-ohe-oguation

9x° +6x+1=0
Here:a=9,b=6,c=1

Sum of Roots Product of Roots
1

Pl
a |9

AS L2
3

5.

Sol.s = iV + (i3 ]| P=(i
S=iv3-iV3

8=0

. I — -
whosa-troats-are | 3and—i'J_
J5)(-iv3)
P:—(i)z(\/g)2
P=—{-1)(3)=3
x*—8x+P=0

x?—0x+3=0=|x2+3=0]

6.

= (1) (16x* )(1) - 4(8x") (35
-4(2x)(27y° )+ (1)

Expand (2x - 3y)4 by Binomial
theorem.

(2:9{—33()4

(o) o = o o) []( S

)
sz (3) +[:]

)+6{4x )( A
(1) (815"

= [16x* - 96x°y + 216x%y° - 216xy° + Bly']
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5
7. Calculate (1'04) by binomial
theorem up to two decimal places.
Sol. (1.04Y =(1+0.04)’

T @(1)5 (004 +@(1)“ (0.04) + @(1)3 (0.04)" +..

= (1)(19(1) +5(1)(0.04) +10(1)(0.0016) +..

=140.2+40.016+..=12160=[129]

11. Gonve-l:t-22%° into-radian-measurer

Sol. 221°- 2250 - 9250« ~[0.397ad
9 180

8. E*pand(1+2x)_2t-e-t-hree-te¢m5=
Sol. (1+2x)”

1 (2)(zm) A2 D oy,

2!
:1—4x+w(4x2)+._
2

—1-4x+12x% +..]

12. i i rele;
whepf=—_8- sitiate .
Sol. ‘We know that: £=r9

_t_84_
"Te 28

9. Which will be the middle term

16
in the expansion of [x+ —]
X

Sol. As n=15(0dd), so

n+l1 & n+3 &
Middle terms:[T] +(Tj terms.

th th
Middle terms = [152+1J ef (152+SJ terms.

Middle terms = 8™ + 9™ terms.

‘Hence T, & T, are two middle terms.|

13. Find %’ if
tan® 45° - cos® 60° = xsin 45° cos 45°tan 60°

Sol. tan®45° - cos’ 60° = x 5in 45° cos 45" tan 60°

o ]S

]_7l:X 2\/3_) :}4_1X =3 =X
4 4 243
3 iy T XZE
2.3 2

10. Find the 5™ term in the

~
. X
expansion of [2:{— E]

a

Sol. Hereia=2¢,b=—

n n-ri.t 7 74 X2 ’
Tr+1:[r]a b 3T4+1: 4](2)() [_IJ

XS
Ty = (35)(3353)[%]3 T=5%

,n=T&r=

e

14. Prove that:
cos*0-sin*0=1-2sin’e
Sol. LHS -cos*6-zin'o

cos® 8)2 —(sin2 8)2

1-gin®*0—gin?® 9)(1)

(

= (cos2 80— sin? 8)((:052 8+ sin® 8)
(
1-2sin*6=R.H.S. Proved.

15. Prove that:cos (— B) =cosf

As cos{a—P)=cosccosp +sinesin
sol. 2 (a—p) p p

Put ¢« =0, we have:
cos{0—pB)=cos(0)cosp + sin(0)sinp
cos(—B)=1.cosp+ 0.(sinf)
cos(—B)=cosp+0

‘cos (— [3) =cos [3‘ Proved.
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16.  Express Sinxcos2x-sin2xcosx Sol. From figure, we know that:
i i h
assi ngle term. tan41°37 = 2
Sol. sInxcos2x —sIn 23X cos X

Quiab-Minar

=sin xcos2x — cos xsin 2x 81tan41°31'=h

X.?
. Sirifas h=71.70 L
=sln (K i 2X) {=Sir[101.CE)SB—CDS D‘.SinB} = ikl

22. In any triangle ABC,if a= 5,

:sin(—X)Z c =6, a =452, then find .

. 1-cos2a Sol. By using law of sines:
17. Prove that: sin? k= — — V 5
2 a b ¢
Sol. Take cos2oc:cos(oc+tx) sino.  sinf siny
€cOs8 20, = COS L COS 0L — SIN L SIN o Here sve ke e ©

9 . ol since  sinvy
cosZor=cos” o —sIn” o . .
Ssiny=6sin 45"

siny = @: 0.8485

coa2a=1—gcin®o —sin? o

cos20=1-2sin’ o

= 2sin’o =1 —cos 2o y=sin™(0.8485) =

1-cosZa

= ginfo=—"""" proved. 23. Find the unit vector parallel to
the sum of the vector,
18. Expresscopl20 4 cos 40 as-produst. §=[2, 4,_5] andE=[1, 2,3]

Sol. c05120+cos40 u
Sol. Let ¥ =sum of the vectors

= 2005[128; 48]005[1282_ 48] d&b=d+ B=[2, 4, —5}{1, 2. 3]
v=[3,6,-2]=8i+6j-2k

=|2c0280cos40
———— 191 =@ +©) + (-2
| emb findanglefs ’ 19/=0+ 36+ 4-+/29 -7
Sol. We know that in any triangle: Unit vector —| ¥ | :i: 3L +6)—2k
o+ p+y=180° |V 7
p=180°"-a—y 24. Find @+b).@E-b) if
B=180°-35°-90° = A=2i+2j+3k & b=2i-j+k
20. Define angle of depression. Sol. B:(2l+2J+3k) (21—J+k)
Sol. Ifthe line of sight is downward Zih= 2+2j+3k+2i-j+k
from the horizontal, tthn angle is =ik FIERER
called angle of Depression. s o
21. Theshad  Qutab-Minaric 83 a- 1E‘)’:(21+2_]+31<:) (21—J+k)
loppwhenthormeasvreobthe 8+b=2i+2j+3k+2i—-j+k
angle-afelevationolthe cunis & 0B 4i +j+ 4k
41°31 kind-the height ofthe
Qutab-Minar.
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d-b=(2+2+3k)-(2i-j+k)
a-b=20+2j+8k-2i+j-k=3j+2k
A+b)e(d-b)=(4i+]+4k)e(3)+2k)

=(4)(0)+(1)(3)+(4)(2)=0+3+ 8 =[11]

25. Underwhatcondition-doas-the

relation 3.0 = |3 | | b | hekd?
Sol. As, a.b=1allb|
= T = T . efinition
= ldllblcos®=1a1Ib {Fy0tun 1
= COSG—'?HIB' = cosb=1
lallbl

26. Exp;esss/g+ji-n-pol-apfopm,

Sol. Tet 7Z-~3+]j
Here:a:\/?_) & b=1
r=+a?+b? than_l[hj
a

r =B + a2 LAY
I'=‘J?T='JZ=2 0=tan [Jg]=30

z:rzez

-9+ 34
27. Simplibthe-phaser .J A
8-3j3
—_— " laef
-9+ 34
Sol. 8-13
_79+j4x8+j3_7727j27+j32+j212
8-i3 8+33 (8)2_(j3)2
_-T2+jp-12 -84+j5 |84 .5
T~ e4+9 13 |13 '73

Section - I1

Note : Attemp any three (3 ) questions 3x 8 = 24

Q.2.(a) Solve the equation.

a
_l’_
ax—-1 bx-1
factorization.

=a+b by

Sol. SeeQ.l(ix) of Ex#1.1 (Page # 10)

| P
roet-af O —1hi+k=0ecrceads

Sol. SeeQ8of Ex# 1.3 (Page # 48)

Q.3. Find the coefficient of x® in the

¢
expansion of [2){2 ——]
X

Sol. SeeQ.b5(i)of Ex# 2.1 (Page # 83)

Q.4.(a) If m =tan® + sind and
n =tan 0 —sind, then prove that

m?-n®= 4+fmn

Sol. SeeQ.22of Ex# 3.3 (Page # 140)

1 1
(b) Ifcos =5 and COSBZE,Aand B

be acute angles, find cos (A — B}
Sol. SeeQ8of Ex# 4.1 (Page # 162)

Q.5.(a) Rrovethat:
35202 4 coe 1009 b cacdlQ2 — O
Sol. SeeQ.13 (i\r) of Ex# 4.3 (Page # 192)
{b) Solve the triangle ABC when
¢c=4,a=70° and v =45°
Sol. Seelof Ex#5.5 (Page # 232)
Q.6.(a) Find the magnitude and direction
cosines of 33— 2b if
Sol. d=3i-2j+4k adb=2i + j+3k
See Q.9(ii) of Ex# 6.1 (Page # 250)

(b) E BHess (3+ 2_]-)(57 3_]) t—theform

3 4
a+b
Sol. SeeQ.2(d)of Ex# 07 {Page # 282)
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