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MATH-123 APPLIED MATHEMATICS -1

Time: 30Minutes

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

Q.1: Encircle the correct answer.

1.

To make 49x® + 5x a complete
square we must add:

5\’ 143
i) w(y)
5 7V

H13 srethorests-ofthe

[a] x*-3=0 [b] x*-9=0
[e] x*+3=0 [d]x*+9=0
Product-ofrootsof

ax’ +bx—-c=0is:

C C a a
al— [b]l —[c] — [d] ——
[]a [b] a[]b [d] .
In the expansion of (a+b)" the

general term is:

[a] [n]arbf [b] [n]a“br
r r

[c] [ o ]b [d] m I
r-1 r

In the expansion of (a+b)" the

sum of exponents ofa and b in any
term is:
[a] n [bln-1

[el n+1 [d] None of these
4
The middle term of EE— X] is:
y X

2
16 18 [ 2 g =
y y

Hredegroermeasureatoneradion
isapprenratelegual-ios

[a] 37.3¢ [b] 57.2¢

[e] 57.1¢2 [d] 57.0¢

8.

10.

11.

12.

13.

14.

15.

F-kadb-agua-ter
[a] 360° [b] 270°
[c] 180° [d] 90°

cos [§+ OJ is equal to:

[b] sind

[d] -sin®

sin (A + B) —sin {A — B) is equal to:
[a] 2sin A cos B [b] 2cos A cos B
[c] -2sin A sin B [d] 2cos AsinB
Ifin a triangle ABC,b=2,c=2,
A =609, then a is:

[al2  [b]3 [c]4 [d]5
42 thopn-the-ptherpidi-bes

[a] 45¢ [b] 502

[c] 602 [d] 75¢

If 8 in the angle between the

[a] cosB
[¢] -cosD

vector 5 and B then cos 0 is:

o

Wy

[a] a.b [b]

o

[ ]

a.b a.b
| al b
If 5x5= 0 then 5 and B is:

[a] Non-parallel [b] Parallel

[¢] Perpendicular[d] None of these
E{cosBijsin) I

[a] Ee®

[] &”

[e]

[b] Ee’®
[d] e®
Answer Key

al2|b|3|a|4|b|5]|a

b|7|a|8|c |9 |d|loc|d
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MATH-123 APPLIED MATHEMATICS -1

PAPER A’ PART - B(SUBJECTIVE)

Time:2:30Hrs Marks:60
Section-1
Q.1. Write short answers to any

1.

Sol.

Eighteen (18) questions.

Solve the quadratic equation
3x’ +5x =2 by factorization.

3x* +bx=2

x4 5x=B=0
Ixdebreg—0=0
Bx(x+2)-1(x+2)=0
(x+2)(3x-1)=0
Either OR

F 4B =1 5x~1=0

X =-2 31{:1:>:e(:l
3

ss.-|l-22
3

Sol.

Solve the equation x> —2x— 899 = 0
by completing the square.

x® - 2x-889=0

x? —2x =889

Adding the square of ane hall of the
coefficient of xi.e..(1 )2 on both sides
x? —2x +(1)° =889 +(1)°
(x-1) =889 +1

Either OR

x=30+1 x=-30+1

x=31 x=-29
S.S.z{—29, 80}

3. Discuss the nature of the roots
of the equation 9x° +6x+1=0

Sol. Here:a=9 b=6,c=1
Disc. = b?® — 4ac
—(6)" —4(9)(1)=36-36-0
.. The roots are Equal and Real.

4. Rind-thevaluo-gfl-il-tha-cun-af
thoroots-oftha-oquation{Zk—1h¢*
T3 =05 A

Sol. Here:a=2k-1,b=4k-1,c=k+3

5
As,  sum of roots = =

2
b 5
a 2
_, —(4k-1) 5
k-1 2

94k — 1) =52k — 1)
8k+2=10k—-5
8k—10k=-5—-2

-7 7

-18k=-7T = k=— = k=—
-18 18

5 ror-whatvalue-ofkthe-swm-of

rectsofoquation3x’ + kx +5=0
waay=he-aauaio-thapredusi-pleaaiss
Sol. Here:a=-3 b=k c=5

As, Sum of roots = Product of roots
b_c
a a
-k b
3 3
-k=b5=]k=-5
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4
X

6. Expand [—+1] by Binomial
Yy ¥

theorem.

4
Sol. {E +£}
¥ X

4 2 4
X—4+4X—+6+4£2+y—4
v A ol

7. Compute (1.02)10 by Binomial
theorem up to two decimal places.

Sol. {1.02)"=(1+0.02)"
= {1(?](1)“’ (0.02)" + [110](1)9 (0.02)

{120](1)8(0.02)2 Ny
—(1)(1)(1)+10({1)(0.02)

+45(1)(0.0004)+...
=1+0.2+0018+...

=1.2180 =[1.22]

B. Find the 6" term in the expansion of
10
(x + 3y)

Sol. Here:a=x b=3y,n=10&r=5

[
r

1= Jl o

T, = (252)(x")(243y° )

T, =61236x"y"

9. Expand 1 Se-thtoa-baimite
l+x
! 2
Sol. =1 2
Jl+x ( +X)

I
—
|

S o]
coft-g) o2

9{1 e }_ 9[1-0.0062+...]
162

=9[0.9938]=

11. M%W

HeastHer

Sol. 2% rad:z—nx@rad =
n

12. Prove that:

2 sin 45°+% cosec 45°= B

J2
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Sol. LH.S=2sin 45°+%cos ecdh’

HHE

_ W41 241
V2 2
- i =R.H.S. Proved.

V2

Sol. LHS.- cos[g— [3]

~ cos (90°—B) - E x 1?0 = 900}

=cog 90°cos P + sin 90°sin 3

Using calculator

= (O)COS B+ (1) sinfi {cosBIT:D & sinBD":l}
=0+sginp=sinp=RHS. Proved.

13. Prove that:
c0530°c0860° —sin30°sin60°=0

Sol. LHS. =co330%°c0s60° - 31n30°51in60°
_(¥B)(1)_(1)(+B
12 \2) \2)| 2
V3 W3

4 4
=0=RH.S. Proved.

16. Show that:
COS(O’.+ B] - cos(a— B) =-2sinosinp
Sol. LHS =cos(o+p)—cos(a—p)

=[cos ccos P — sinasin |-[coscicos +sin asinf |

:M—smasmﬁ—M—smasmﬁ

=-2sinasinf=RHS. Proved.

14. Prove that:

1_ § 1_ =2gec? 6
l1+sin6 1-smmo
Sol. LHS. = 1 1

ot -
1+smm6 1-sinbd
_1(1-sinB)+1(1 +sin®)

(1+sinB)(1 —sin 6)

~1-sinB+1+sinb
(- (sin0)’
5 8
1-sin®0 cos’0
= 2sec’ 6= RHS. Proved.

17 Pieve-tha-t-i-ii;&a#—%siﬂ&eesi
2 2

Sol. LHS =sina= sin{%x}

. oL+ oL . o o
=£1n =s8n| —+—

.o o o . O
=8IN—COS— + €08 — 81N —
2 2 2

=2sin % cos % =RK.HS. Proved.

15. Prove that: cos [%— ﬂ) =sinfl

o s 7
18. Find cos@if sm9=% and angle

8 is an acute angle.

- oY
Sol. sin8-= 55

Cosz@zl_smze:1_[1}2:1_&@:@
aE B35 B4k B35

cos @ = J_rE
25

24
As 0 is acute angle, so [cos8=—
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19. Define the law of Sine.

Sol. In any triangle ABC, with usual
notations.

a b c

sinoe.  sinp  siny

20. Inanytriangle ABC, if a = 20,
¢ =32 and ¥ = 702 find angle .
Sol. By using law of sines:
a b ¢

sing,  sinf  siny

C

a
we take: — =—
ging,  siny

sing  siny
a c

. asiny
gino =

cC

20s1mn 707
32
sinece=0.5873

o =gin™t (0.5878)
o =35°57'H8"
21. The—shadow—of Quiab—Minaris

slno =

Sol. From figure, we know that:

tan41°31 = £
81

81tan41°31'=h

22. In any triangle ABC if b = 25, ¢ = 37,
A =652 Finda.

Sol. By using law of cosines:

a® =b? +¢® — 2bc cos 52°

a’ =(25) +(37)" —2(25)(37)cos65°
a’ =625+1369-781.84
a?=1212.16

Ja? =1212.16 = [a—34.82

23. Find 'a' sothat
|0.’.i+(0’.+1)j+2k|= 3

sol. |o¢i‘+(oc+1)j’+21%‘=3

Jo +(er1f +(2) =3
Jol+a?+20+1+4=3
20° + 200+ 5 =3
Squaring both sides, we get:
20% + 200 +5=9
207+ 200+5-9=0
20° + 200 -4 =0
207 + 4o — 201 — 4 = 0 {By Factorization}
2o (o +2)-2(x+2)=0
(e +2)(200-2)=0

Either OR
o+2=0 20.-2=0
ga=2=a=1]

24. Define Vector product.
Sol. The vector product of two vectors

5 & b is denoted by axb andis

defined as 51><b:|§1| |b|Sin9ﬁ.
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= I811blcos0= 131 b1 {0,

= cosB=1

|
=0=cos7 (1) =

26. Express \E Z45° in-Rectangular
" o
Sol. 2 /45 =2(cos45° +jsin45°)

) ()

27. Findthe-productof
Z, =2,15°, Z,=-1.30°

Sol. 77,=(2/15°)(-1230°)

=(2)(-1)£(15°+30°) =

Section - I1

Note : Attemp any three (3 ) questions 38 = 24

Q.2.(a) Solve the equation
trm-nlx—-2{m-n}¥=0
by using quadratic formula.

Sol. SeeQ.3(v) of Ex# 1.1 (Page # 22)

(b) Fherooteaithe-cguation
P hgphg=0areerand-B

e

Sol. SeeQ.6of Ex#1. 3 Page # 46)

.3.{a) Find the term involving g® in the
Q

14
expansion of [ 5 +6q” ]

Sol. See Q.T(v) of Ex# 2.1 (Page # 90)

{b)  Find the coefficient of x* in the

(1+x)*

(1-x)?

expansion of

Sol.

Q4.

Sol.
(b}

Sol.
Q.5.

Sol.
{(b)

Sol.

SeeQ.S(i) of Ex# 2.2 (Page # 103)

2
{a) If sin 925, and the terminal

side of the angle lies in the second
quadrant, find the remaining
trigonometric ratios of 0.

See@.d of Ex# 3.2 (Page # 122)

Prove that
1+tan®e 3 (1-tang)®
l1+cos?0  (1-cotd)?

SeeQ.14 of Ex# 3.3 (Page # 136)

{a) Prove that
sint o= %7 l00528 +lcos49
8 8

See@.19 of Ex# 4.2 (Page # 179)

SeeQ.11 of Ex# 5.2 (Page # 218)

Q.6.{(a)} Using cross product, find the area of

Sol.

(b)

Sol.

triangle whose vertices are (0, 0, 0},
(1,1, 1) (0,0, 3).

See Q.21(i) of Ex# 6.2 (Page # 266)

S+mp-|-|-f—y—(\f§+ j)T and—express—the
See Example Q.9(a) of Ch# 07

3 3 ok ok ok ok ok ok ok ok ok ok ok o3k ok ok ok ok
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