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MATH-123 APPLIED MATHEMATICS -1

Q.1: Encircle the correct answer.

1.

Time: 30Minutes

DAE/IA-2018

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

To make x° — 5x a complete
square we should add:

25 25 25
[a] 25 [b] e [c] 5 [d] 6

A second degree equation is
known as:

[a] Linear [b] Quadratic

[c] Cubic [d] None of these
Sum-ofroatsob-ax” —bx+c=0

] -] & e -2y 2
a a a a

n
The value of [ ] is:
r

n! n
[2] r!(n—r)! [b] r(n—r)
[c] n' [d] n!

r!(n—r)

(n - r)!

In the expansion of (a+b)n the
n

term [ ]a“‘rbr will be:
r

[a] nth term [b] rth term
[c] (r+1)th term

[d] (r —l)th term

n
The value of (
n

] is equal to:

[a10 [b]l]1l [eln [d]l n
[a] 90° [b] [@]
TE

10.

11.

12.

13.

14.

15.

[c] 180° [d] [@]
b
Then terminal side of 6 lies in 4*
quadrant, both sin 8 and tan 6 are:
[a] sin6 > 0,tanb >0
[b] sin®>0,tanB <0
[c] sinB<0,tan® <0
[d] sin® < 0,tan® >0

tan(45° - X) is equal to:

CcOSX +8Inx l+tanx

[a] [b]

cOSX —sSInX
1+cotx

[e] —— [d]

1-cosx

1-tanx
COSX —sIn X

cOSX +sIn X
e .
2cos’ 2 is equal to:

[a] 1+ cosO [b] 1—-cosb

[c] 1+sin® [d] 1 -<in®
Ifa=2b=2, A=30% then B2is:
[a] 45° [b] 30° [c] 60° [d] 90°

| b trianeloit o
30° Lthop-the-otharwill-bes

[a] 45° [b] 50° [¢] 60° [d] 75°
Magnitude of the vector
2i—2j—k is:

[al4 [b]3 [e]z2 [d]1

If £, m and n are direction cosines
of a vector, then:

[a] ¢ -m®-n®=1

[b] #*—m®+n®=1

[c] ¢ +m®-n®=1

[d] £ +m®+n"=1
¥z=1-j,then arg(z)s:

[a] 45° [b] 135° [¢] 225°[d] 315°

Answer Key

b({2|b|3|d|4|a]|5

b|7|d|8&8|c|9|d]|1l0

@

11

b |12|c |13 b |14|d |15 | Db
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DAE/IA-2018
MATH-123 APPLIED MATHEMATICS -1
PAPER A’ PART - B(SUBJECTIVE)
Time:2:30Hrs

Marks:60
Section-I|

Q.1. Write short answers to any
Eighteen (18) questions.

1. Solve the Quadratic equation
6x° — 5x = 4 by factorization.

Sol. 6x°-BFx=4
6x? -5x—-4=0
6x® -8x+3x—-4=0
2x(3x—4)+1(3x—4):0
(3x—4)(2x +1)=0

Either OR
3x-4=0 2x+1=0
3x =4 2x=-1
4 1
X =— =
3 2
e e, B
2 3
2. Solve the Quadratic equation

2x° +12x—110=0by
completing the square.

Sol. 2x*+12x-110=0

2x* +12x =110
Dividingbothsidesby '2', we get :
x® +6x =55

Adding the square of one haff of the

coefficient of xLe..(3)” onbth sides
% +6x+(3) =55+(3)
(x+3)" =55+9

(x+3) =64

(x+8)2 = i\/a

X+3=18
x=48-3
Either OR
x=8-3 x=-8-3
x=5 x=-11
5.5, ={—11, 5}
3. Discuss the nature of the roots

of the equation x* — 2s/§x +2=0
Sol. Here:a=1,b =—2\/§, =
Disc. = b? —4ac
=(-242) - 4(2)(1)=8-8=0

2. The roots are Equal and Real.

4. H—the—oum—of—the—roote—of
4x* + kx—-7=0 is—3—Findthe
I Elll

Sol. Here:a=4,b=k, c=-7

As Sum of the roots = 3

= —E:S
a

== —E:‘L%
4

= —-k=12 = k=-12

5. Fermtho-guadcaticaguationanhese
roots-ate-i/3 and — i3

Sol.
S:iJ§+(—iJ§) P:(i\/E’_))(—i-JE)
=iV -iv3 P:—(i)z(\/i-’_))g
5=0 P=—(-1)(3)=3
x? - Sx+P=0

% 0x13=0=[x%13=0]
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6. Expand (1i:+y]4 by Binomial

Theorem.

Sol. (x+y)4

@ I 3@@
=)+ O)5)+6)(*)6*)
ROy
|

‘x +4x%y + B¢y + 4xy® +y

4

7. Calculate (0.98)6 by Binomial

Theorem up to two decimal
places.

Sol. (0.98)" =(1-0.02)

(] oz -y 02y

{g] 002
=(1)(1)(1)-6{1)(0.0

+15( )(0 0004)+.
=1-0.12+0.006 +...

=0.886 =

8. Find the 7" term in the expansion of

Y

Sol. Hereia:x,b:—l,n:Q&r:G
X

Using general term formula:

T = [”]a”‘fbf
r

Q)

e[ 1) 84
T7—84K [—6]——3

X X

9. Expand (4—31{)% to-threa-torme.

Sol. (4 3yt - {4[1—%{]}% - 2[1_%{}%

Put b= —Zx & n :% in Binomial seriss Formula,we have

4 al

r 2
ol oE oy e,
i 8. 2.2 21 16
[ Bx ox® } 3X Ox?
32— —_— 4+

| i) Wi . . S
8 128 4 64

10. Which term is the middle term or
terms in the Binomial expansion

of (a+b)n .
{i) When n"is even {ii) When n’ is odd

Sol. (i) When n is even

+2 .
Then, Middle term = [n2 ] term

Sol. (ii) When nis odd
Then, there are two middle terms:

. n+1}" (n+3)"
Middle term= T + T terms.

11. GenvertliBl-into-radians
PP ErITTY
Sol.

120° =120 x——= 22 _[5.097ad
180 3
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o Ha-minste-hapd-efo—cloclkis1Bemn
lerg—owfar-doos—thetrip-oithe

Sol. Here: r=10cm, £ =?
© = hand moves in 30 minutes
6=180°=180x —— = rad
180 =

By using formula: £=r0 ' \
o

¢=10=10)== Rl dcn] J

‘x

Stan ~
13. Provethat:76“=\/§
1-tan® >
3]
TE
8ol TG phakNgS
| _tap®™ l-tan”30°

G 3 33

T ITEA e
] 3 3 3
2
5B

—t

- &)

3% 9% _ 5o RS.

L\:>|w

Proved.

14.  Prove that: 1-2sin”6=2cos’0-1

Sol. LHS =1-2sin"0
:1—2(1—0052 8)
=1-2+2cos®6
=2cos®6-1=R.H.S Proved.

15. Prove that: sin (— 9) =—sin®
Sol. We know that
sin(a —[3) =sinocosf—cososin
Put =0 & P=0 we have:
sin(O—e):sin(O)cose—cos(O)sine

sin(—e):O.cosB—l.sine
sin(—e):O—sine

\sm(—e)=—sme\ Proved.

16. Express sinxcos 2x —sin 2x cosx
as single term.

Sol. SINXcosSZX —SINZ2XCOSX

=g8inxcos2X — cos X 8in 2x
. sin[m—B)
® | =sinocosf-cososinf

—sin(x)- (5]

= sin(x— 2}{)

1+ cos2a
2

Sol. Take cos20azcos(oa+ OL)

17. Prove that: cos’ =

=cogsocosdl—ginosin o
=cosa —sina

=cos®a — (1 — cos® ot)
=cos’a—1+cos? oo =2cos?ar—1

= Zecog’ =1+ cos2a

= cos®a= # Proved.
18.  Express sin(x +30°) +sin(x - 30°)

asproduct:
Sol. =in (x + 300) +=in (x - 300)

. [(x+30°+x-30° xX+30°—=x +30°
_2511'1{ 3 ]cos( 5 ]

19- i 1] = r = r = r
findarglef-
Sol. We know that in any triangle:
a+pB+y=180°

p=180°"-a—v
B=180°-35°-90° =
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20. A-shripg-afa-dyieglitais200
weterslonsand-itsangleof
| ronic60% Find-theheichtof
bhe ki | | | baki
thactringte-be-fullyctratchad,
Sol. Inthisfigure: 2
. o h
as1in 60 :% 200m
2002in60°=h

h=173.20m| A

h=?

22. In any triangle ABC in which
b =45,¢=34,0c =522 find a.
Sol. By using Law of cosines:
a® =b%+¢® — 2bccosh2°
a® = (45)" +(34)" - 2(45)(34) cos 52°
a® =20251+1156 -1883.92
a®=1297.07

Ja? = J1297.07 = la=36.01

22. Inany triangle ABC if
a=3,b=7,p=2852find c.
Sol. By using law of sines:

a b ¢

gino. sinff  sinvy

We take: .a = b

sing.  sinf

asin i S 85111 85°
T

sin o =

sin o = 0.4269
o=sin"(0.4269) =

23. If cosa, cosP, cosyaredirection
cosines of a vector
r =xi +yj+ zk, then show that

cos’ o+ cos’B+cos’y=1

Sok As, Toxi+yj+zk = |F|=x*+ 7 +7°

Direction cosines of r are:
2

X 5 X .
COS 0L = e = €08 0= 57— — (i}
1Ix2+y2+22 r+y+z
y ¥
cosf = —oue 2(:052[5:7—)@1')
0 o o 2 2 2
VX YR 4z Xty tz

z v
COSY= e =eosty=—o 5 (iii
o o ) 2 2 2
\)x +y +7 X +¥ +2

Adding eq. (i), eq.(ii) & eq.(iii), we have :

L.H.8.= cos® o+ cost p + cosF

2 2 2
X Z
D +

4y +zt x4y 4z 2Pty 4

x+y+z
x4yl 47t

=RHS. Proved.

24, Find a vector whose magnitude is
2 and is parallel to 5i + 3] + 2k

Sol. Let 3 be arequire vector, sold | =2
& Let b=5i+3j+2k
b1 = JB) +(3)° +(2)°
1bl=+25+9+4 =38

As 2 and b are parallel vectors:

So, st @ ij3251+3_]+2k
& |b| 2 V38
. 2(5i+38j+2k)  _ [10i+6j+4k
a=———-_ ‘" S 9=——"—
J38 J38

25. Provethat i and b are
perpendicular to each other if

A=i+3j-2k & b=i-j-k
b=(i+3j-2k).(i-j-k)
(L)1) +(3)(-1)+(-2)(-1]
1-3+2=[0]

Hence a and b are perpendicular.

Sol.

[T

26. E&pﬁe&ng+jiﬂ-ﬂehl‘-feFm-
Sol. Let Z=+3+]
Here:a:\/‘g & b=1
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r =+fa? + b* e=tan'1[hj

r = (32 + ()? e 0

1"=sz\/£:2 0 =tan [E}ZSO
z:rze:

1 1
4-j5 5-j4
mm i 0
Sol. 1 1

4-j5 B5-j4

_1E—j4) - 1(4—j5)

@G- BG-iv

_ B-j4—-4+ib

 20-316— j25+j°20

_ 1+ :1+j:1+jxﬁ

20— j41-20 —j4l —j41  j41
_j41+3%41  jal-41 —41+j41

27. Siaplibethe-phaser

—j241® 1681 1681
_Al(=1+5) 145 T @ /11
~ 1681 41 | a1 a1

Section - I1

Note : Attemp any three (3 ) questions 3 8 = 24
Q.2.(a) Solve the equation
1 1 1 3
+ + -
X+ 2

x+1 x+3 x
by using quadratic formula.

Sol. See Q.S(iii) of Ex#1.1 (Page # 20)

{b) {the difference of the rootsof
P e g g Eend gty
rleaprebhor gt

Sol. See Q.S(i) of Ex# 1.3 (Page It 42)

Q.3.{(a)} Find the constant term in the

El
, g 1
exXpansionor | X ——
X

Sol. See Q.9(i) of Ex# 2.1 (Page # 95)

(b)

Sol.

If x is nearly equal to unity, prove

mx" —nx™ 1
that =

x"—x"

See Q.4 of Ex# 2.2 (Page # 104)

1-x

Q.4.{a) A—ﬂyw—heel—m%at—es—at—?»@-@—pe#nm-n—

Sol.

(b)

Sol.
Q.5.

Sol.
(b}

Sol.
Q.6.

Sol.

(b)

Sol.

H=the—taains—ts—tem—thraoush—mhat
" I . I

See @.11 of Ex# 3.1 (Page # 118)

If cotO= 28 , and the terminal side

of the angle does not lie in the first
quadrant, find the
trigonometric ratios of 0.

See Q.7 of Ex# 3.2 (Page # 125)

remaining

{a) Provethat:

-3
16
See Q.17 of Ex# 4.3 (Page s 196)

o 0 Q uj

A town B is 15 km due North of a
town A. The road from A to B runs
North 279, East to G, then North 349,
West to B. Find the distance by road
from town A to Be.

See example # 11 of Ch# 03
{(a}) Show that the vectors
47-65+9k and —6'{+9j—22—712
are parallel.

See Q.7 of Ex#6.1 (Page # 249)
Find | (axb)%c | if 8=i-2j-3k,
b=2+j-k ¢=i+3j- 2k

See Q.18 of Ex# 6.2 (Page # 264)

B e e e e o S
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