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MATH-123 APPLIED MATHEMATICS -1

Q.1: Encircle the correct answer.

1.

7.

Time: 30Minutes

DAE/IA-2019

PAPER 'A’ PART - A{ OBJECTIVE)
Marks:15

The factors of x* - 7x+12=0
are:

[a] (x-)(x+3) [b] (x-4)(x-3)
[e] (x+4)(x+3) [d] (x+4)(x-3)
If the discriminant b® — dac is
negative, the roots are:

[a] Real [b] Ratienal

[c] Irrational [d] Imaginary
H2ad—b-ara-the-reats-afthe
[a]x2+3x+10=0
[b]x2—-3x-10=0
[c]x2+3x—-10=0
[d12x2-Bx+1=0

Third term of (x+ y)4 is

[a] 4X2y2 [b] 4X3y

[e] 6x%y* [d] 6x%y

3
[0] will have the value:

[a10 [b]1 [c]2 [d]3
In the expansion of (1+x)" the

co-efficient of 3" term is:

o

[a] nrad [b] %rad

180

[c] —rad [d] —rad

360

Mﬁm
a=sitplobyear-ara-aqgualiathe
radivcoftheciredeiseallad:

[a] Right angle [b] Degree

[¢] Radian [d] Acute angle

9.

10.

11.

12.

13.

14.

15.

sin(90°— B) is equal to:

[b] ¢in®

[d] cosB

cos A — cosB is equal to:

[a] 2cosA+BcosA_B
2 2

ib]—gein Xt By A8
2 2
A-B
2
[d] 2005A+BsinA_B
2 2
In a triangle ABC /A =70¢,
ZB = 602 then ~Cis:
[a] 30° [b] 40° [c] 50° [d] 60°
Hee=-002b=dre=- /2 rihon-angle
A5
[a] 15° [b] 30° [c] 450 [d] 60°
a.b-o implies that a and b are:

[a] —=in©
[e] —cosB

[e] 22in & ;B cos

[a] Perpendicular[b] Parallel

[c] Non-parallel [d] Obligue

| axb | is area of the figure called:
[a] Triangle [b] Rectangle

[c] Parallelogram[d] Sector

Thots ek :
Z=a+jhis:

[a] ‘Z‘(cos@—jsin@)

[b] ‘Z‘(COSB-ﬁ-jSiHe)

[c] (cosB +]sin)

[d] (cosefjsine)

Answer Key

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

c| 7| b|8|lc|9|d]|10

11
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DAE/IA-2019
MATH-123 APPLIEDMATHEMATICS -1
PAPER A’ PART - B(SUBJECTIVE)
Time:2:30Hrs Marks:60
Section -1

Q.1

Write short answers to any
Eighteen (18) questions.

1. Solve the quadratic equation
z(x+7)=(2x-1)(x+4) by
factorization.
x(x+7)=(2x-1)(x+4)

x4+ Tx=2%" +8x—-x-14

Sol.

X+ Tx-2¢° —8x+x+4=0
%% +4=0

x*-4=0

(x) - (2) =0

(fo)()H 2): 0

OR
x+2=0

x=-2
55.- {2 92

Either
x-2=0
x=2

Solve the equationx® —-6x+8=0
by completing the square.

*—Bx+8=0
x*—6Bx=-8

Adding the square of one half of the
coefficient of xi.e. (3)2 onbathsides

2

Sol.

x? —6x +(3) =8 +(3)
(x-3)=-8+9
(x-8) =1

Taking square root on both sides

Ja-372 =11

x—-3—-%1

Xx=90zt1
Either OR
x=3+1 x=d5-1
x=4 x=2
SS.-{2,4)

Sol.

Discuss the nature of the roots

of the equationx®> +x+1=0
Here:a=1b=1c=1
Disc. = b — 4ac

(1)" —4(1)(1)=1-4=-3

- The roots are Imaginary.

Sol.

U 4 yu

For what value of k the roots of
the equation kx® +4x+3=0
are equal.
Here:a=k, b=4,¢=3
As Roots are equal, So
Dise=b2% - 4ac =0
(4)2-4(k)(3) =0
16-12k=0
—-12k =-16
=16

-12

Sol.

Fied-thesum-and-preducstoftha
roatc-olbihe-aguation
9x* +6x+1=0
Here: a=9,b=6,¢c=1
Sum of Roots Product of Roots

q_ b =
a

a
p=it
9

S:——:
5]
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£ 2 !
6. Expand [———J by Binomial
2y

theorem.

_+ i e T
y ¥ ¥y
7. Calculate (1.04)5 by binomial

theorem up to two decimal
places.

Sol. (1.04) =(1+0.04)

= @(1)5 (0.04) + [f (1)*(0.04)" + @(1)3 (0.04)"+
= (I(1) (1) +5(1)(0.04) +10(1)(0.0016) +..
=1+03+0.016+..=12160=

8. Find the 8" term in the expansion of

12
1
ox* — —
1

Sol. Here:a:2x2,b:——2,n:12&r:7
X

-

T

T 12 (2 2)124 1 4
= i S

T+1 7 Xz

T, = (792)(22°) (%]
T = (792)(32}&0)(—%]

X

25344

K4

To= —

9. Ex-pand-(1+2x) to-threa-torms.
Sol. (1+2x)”

14 (2)(2e) CACED o 0,

2!

=1-4x+ 7(_2)2(_3) (4x7) +

=[1-4x+12¢° +..

9. Which will be the middle term/terms

15

; ; 3

in the expansion of [x+—)
b4

Sol. As: 1 =15 (0dd), so
. 1 th 3 th

Middle terms = [n ] + [n+ } terms.
2 2

15+1Y (15+3Y"
+ terms.
2 2

Middle terms = 8" + 9™ terms.

Middle terms = (

‘Hence T, & T, are two middle terms.‘

11. Gonvert 42° 36’ 12" intoradians

e sEe
0]
Sol. 42036'12" |42, 36, 12
60 ' 3600
—(42+0.6 +0.0033)°

=42.6033°

:42.6033><%:

13. Find x, if

tan® 45° — cos” 60° = x sin 45° cos 45° tan 60°

Sol. tan®45° —cos® 60° = xsin 45° cos 45° tan 60°
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(5] %

2
£o TR ug —y —
2J§ X X

13. Prove that:

tan®30°+tan? 45°+tan®680°= 19

Sol. L.HS. =tan’30°+ tan® 45° + tan® 60°
2
1 2 2 1
=|l—=| t(l) +[V¥3] ==+1+3
() W8S =3
(14849 18 poro
3 3
14. Show that:

Proved.

cot* 8+ cot? 8 = cosec*d - cosec’s
Sol. L.H.S. =cot* 6+ cot® 0

=cot” B(cot2 0+ 1)

=cot” 8(0099028) cot®0+1 =cosec’®
= (cos 9026—1)(009 9029)

—cosec’®—cosec’0=R.H.S. Proved.

15. Prove that: cos(— B) =cosp

Sol.  As, cos{a—p)=cosctcosp+sinasinp
Put oo=0, we have:
cos(O—B): cos(O)cosB+ gin (O)Sinﬁ
cos(fﬁ) =1l.cosf+ 0.sinp
cos(—B):cosB+0

cos (— B) =cosfp| Proved.

16. Show that
sin{a+ B) + sin(a— B)=2sinacosp
Sol. LHS =sin{o+p)+sin(o—p)

:sinacosﬁ+@s&s‘in/ﬁ+smacosﬁ—gs&s‘iﬁ

=2ginccosf=R.HS. Proved.

17 Lf—sin9=§and-the-te-;minal-sida

- - “ E
O‘f-e-he&-m—L -q-u-ﬂd*ﬂﬂ-t—ﬁﬂ-d—eeﬁ, 2 -

Sol. As cos0=afl—sin®

FF\F/

5+3
g ’1+cose
COos— =
2
COSe J_
2 \‘10 J5

18.

Sol. cosH-—gin4dd
. (B+40) . (6-46
=—2sin sin
2 2

. (BOY . 30

=-2sin| — |sin| ——

2 2
. (BBY . (38
=|Z2sin| — |sin| —
2 2

19. i i =90° 3=
e=13-thenfrdvalueafonglooc
Sol. We know that, from figure:
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sing =

¢®*=a” +b® —2abcosy

¢?=(16)" +(17)" ~ 2(16)(17)cos 25
¢? =256 + 289 - 493.03

¢?=51.97

JF =B1.97 = [c=7.2]

20.

Sol.

The sides of a triangle are 16, 20
and 33 meters respectively. Find its
greatest angle.
Leta=16, b=20, c¢=33
As side ‘¢’ is greatest so, we will
find angle “y'.
Using law of cosines:
fPaplp? wgh

2ab
_ (16)2 + (20)2 4 (33)2

2(16)(20)

cogy=—0.6765
y=cos™ (—0.6765)

Ccosy =

cos ¥

23. What are parallel vectors?

Sol. Two vectors & and b are parallel
if there exist a non-zero
keR, suchthat a= kb .

24. Given the vectors:a = 3i— 2j+ k,
b=2i-4j-3k, &é=-i+2j+2k
Find 3+b + &

Sol. &+b+¢

=31 -2)+k+2—-4-3k+-1+2j+2k

[ 5708

21.

Sol.

From figure, we know that:

tan 60° = i
100

100tan60°=h

h=173.20m| /e

22.

Sol.

In any triangle ABCifA=16,b =17,
¥ =252, Find c.

By using law of cosines:

25.

Sol.

=1

Find the area of parallelogram with
adjacent sides,

ia=7i—-j+k & b=2j-3k

i j k
axb=|7 -1 1
0 2 -3
1 7 1 T o
-] +k
2 -3| ‘o -3 0 2

=i(3-2)-j(-21-0)+k(14+0)
=i+21j+ 14k

axB|=J(1)° + (21) + (14)°
\axB‘ — J1+ 441+ 196 = /5638

Area of parallelogram

=la

xb| = V638 5q. unit
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26. Arite——tho— phacor—{uoctor)
Z=a+ jb in—trigenomettie—and
expenentadermes,

Sol. Trigonometric OR Polar Form

z=r(cos0+jsin0)=rs0

Exponential form:

7 = rel?

27. Giventhat Z =4/60°, Z,=2/30°
find 21
Z2

Sol. %4

Zz

_ 4.60°

- B280°
=2.(60°-30°)

- [2230°]

Seection - 11

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

Q.2.(a) Solve the equation
x° 3[x+245]:9x25

By using quadratic formula.

Sol. SeeQ.S(iv) of Ex#1.1 (Page I 21)
{b) Show that the roots of the equation

x? —2{111 +ijx+3: 0 arereal.
m

Sol. SeeQ.5(i) of Ex# 1.2 (Page # 35)

Q.3.{(a) Find the 5" term in the expansion

10
of [2){2 - E]
X

Sol. SeeQ.5(i) of Ex# 2.1 (Page # 83)

(b) E-N-p-a-nd—(4+x)%-u-p-t-e-fe-u+t-eﬁm-sv
Sol. SeeQ.l(v) of Ex# 2.2 (Page # 100)
Q.4.{a) Prove that

1-sinb
1+sinb

Sol. See@QBof Ex#3.3 (Page # 134)

=secBb—tan0

{b) Prove that:

tan® - cot O
l1—-cot8 1-tanb

Sol. See@Ql2o0f Ex#33 (Page # 135)

=secOcosecd+1

Q.5.(a) Rrovethat:
sin 20°sin 40°sin 60°sin 80° = %
Sol. See@.l4dof Ex#43 (Page # 192)

(b) In any triangle ABC if a=211.3,
p=48°16", y=71°38 ,find b.
Sol. 5eeQ6 of Ex#5.3 (Page # 224)
Q.6.(a) If a=3i-j- 4k,
b=-2i+4j-3k and c=i+2j-k
Figd 4unit B vector parallel to
3a-2b+4c
Sol. SeeQ.lof Ex# 6.1 (Page # 247)
{b) Find the cosine of the angle between
the vectors:3=2i - 8j+ 3k, b=4j+ 3k
Sol. SeeQ3(i) of Ex# 6.2 (Page # 256)

W0 K o K K K ok o ok ok ok K K K ok ok ok kK
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