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MATH-123 APPLIED MATHEMATICS -1

Time: 30Minutes

Q.1: Encircle the correct answer.

1.

DAE /1A - 2020

PAPER 'A’ PART - A(OBIECTIVE)
Marks:15

The quadratic formulais:

b ++/b? — 4ac

2a

b ++/b? +4ac

2a

—b+4/b? —dac

2a

b+4/b® +4ac

d
[d] -

Fresum-ofthoreotsof
2x° - 3x — 5 = 0-iss

3 3
[a] 3 [b] 5

[a]
[b]

[c]

2 2
[c] g [d] —g

H-+3 aretherootsofthe
equation, thenthe equation-is:
[a] x*-3=0 [b] x*-9=0

[e] x*+3=0 [d] x*+9=0
The number of terms in the
expansion of (a +b)13 are:

[a] 12 [b] 13 [c] 14 [d] 15
The middle term in the expansion

of (a+b)‘3 is:
[a] 15a'b®  [b] 20a°b°
[e] 15a%b* [d] 6ab®

3
[0] will have the value:

[al10 [b]1 [e]2 [d]3

kit guater
[a] 360° [b] 270°
[e] 180° [d] 90°

8. The relation between arc "¢’
central angle '8" in radian and
radius 'r' is:

[a] £=2 [b] £¢==
r 0
[c] £=10 [d] £=1r"
9. cos(ﬂ+9) is equal to:
[a] cosD [b] —sin®
[e] —cosB [d] sin®©
10. sin 2qis equal to:
[a] cos® o — sinf o
[b] cos2a
[e] 1-cos®a [d] 2sinacoso
11. Ifb=2, A=30% B = 45°, then
'a'is equal to:
2 (ol VZ Y 2
2 4B
12. In right triangle if one angle is 45°
. then the other will be:
[a] 45° [b] 50°
[¢] 60° [d] 75°
13. Magnitude of the vector
2i—-2j—Kkis:
[al4 [p]13 [c]l2 [d]1
14. ash is a:
[a] Vector quantity
[b] Scalar quantity
[e] Unity [d] None of these

15. If a and b are collinear vectors

then:
[alaxb=0 [b]a.b=0
[c]a~b=0 [d]a+b=0
Answer Key
l|c|2|b|3 b|4|c|5]|b
6 | b|7|c|8|c|9]|c |10
11|b |12 |a (13| b (14| b |15 | a

Wodk ke e b Wk b ok ke ke Wl ok ok ok ok ok Wk b

Available online @ https://mathbaba.com




EDUGATE Up to Date Solved Papers 49

Applied Mathematics-1 (MATH-123) Paper A

MATH-123 APPLIED MATHEMATICS -1

DAE/IIA - 2020

PAPER A’ PART - B(SUBJECTIVE)

Time:2:30Hrs Marks:60

Sol.

Section-1
Solve the equation by
factorization: 3x* + 5x =2
3x* +bHx=2
3x® +5x-2=0
3x® +6x-x-2=0
3x(x+2)-1(x+2)=0
(x+2)(3x-1)=0
Either OR
X+2=0 3x-1=0

x=-2 31{:1:>x:l
5

98 = {—2 | l}
3

Disc =0 = b*—4ac=0
(4)" - 4(k)(3)=0
16-12k=0

-12k=-16

per il
12

= k=

4. H-thesum-ofthorootsof
4x? + kx — 7 = 04is3Find-the
value-of 'k’.

Sol. 4x*+kx-7=0
Here:a=4,b=k,c=-7
As, Sum of Roots =3

LI
a
e
4
k=12 = [k=-17]

Sol.

Solve the quadratic equation:

x?-3x-18=0

x?-3x—-18=0

x*~6x+3x-18=0

x(x-6)+3(x-6)=0

(x-6)(x+3)=0

Either OR

Xx-6=0 x+3=0

X=6 x=-3
ss.=[{3, 6

Sol.

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

- Fomn-the-qua-draticeguation
whose-mot-s-am—2+\/§,—2—~/§

S=-2+3+(-2-+8)
S=-2+43-2-483=-4
P-(20:6)-2-6)
P:(72)27(\/§)2
P=id—{8]=1

x° - Sx+P=0
x? —(~4)x+1=0=[x* +4x +1=0)

4
6. Expand by Binomial theorem (x+ 1] ‘
X

Sol. By usoing binomialltheorem. 2
o) G QB )5
oo G (3
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-0 @) 3]+ ) 5]

X

()] 5|+ )

X X

4 5 4 1
=X +A A+ Bt —
X X

T State Binomial Thearem for

positive integer n.
Sol. The rule for expansion of (a + b)n

; where 'n’ is any positive integral
power, is called binomial theocrem,
and defined as:

(a+b]n = [E]a"b° + [;] a*p! 4+ [;]a"’gbg +..+ [n]a°b“
n

B. Find the 5% term in the expansion

Kg !
of | 2x ——
4
X2
Sol. Hereia:ZX,b:—I,n:'?&rzél

n n-ri.r 7 Tad Xz ‘
Tr+1 = [r}i b :’T4+1 :[4J(2X) [_IJ

]
T, = (35)(8:;3)[2%] =T, = %x“

9. Expandtothreotarms : 5
(1+x)

1 .

Sol. m—(l-l— )

Put b=x & n=-2 in Bincmial
series Formula, we have:

TN [ OF

2l

(-2)(=3) .

=1-8x+— Ix* 4+ ..
2

~ll-2x+3x2+..]

10. Which term is the middle term in

(a + b)n when nis odd.

Sol. Whennisodd
Then, there are two middle terms:

, n+1Y (n+23)"
Middle term= T + T terms.

1. converbinto-degrecmeasure0-F16
raeHan
Sol. 0.726 rad
_0.726% 20 _[a1°3548"
T
12. FirdFwher ¢ =33-crmrand-b==6
Faehan-
Sol. By using formula: /=rB
8 6
13. Prove that:

c0530°c0560° —sin30°sin60° =0

Sol. L.HS.=cos30%0560° - s51n30°sin 60°
_(~B(1Y_(1)(+B
2 2 2 2
E )
4 4
=0=RH.S. Proved.
14. Prove that:
cos*9—sin*®=1-2sin?6
Sol. LHS —cos'0-sin'0
= (0052 8)2 - (sin2 8)2
= (0052 0—gin? 8)(0052 8 +ein?® 8)
= (1 —gin®8 —gin® 9)(1)
=1-28in*8=R.HS. Proved.
15. Prove that:

tan(45°+6)tan(45°-8)=1

Sol. L.H.S. =tan(45°+0)tan(45°-0)
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3 tan45°+ tan® tan45°—tan®

= x
l1-tan45°tan® 1+tan45°tan®

_ 1 +tan e « 1 —tan e .. {Using calculator }
1-(Dtan® 1+ ()tanp =L tendd™l
_1+tan8x1—tan8

" 1-tan® 1+tan®

=1=ERK.HS Proved.

16. Show that:

sin(a.+ B)+ sin(oz.—B)= 2sind.cosp

Sol. LHS =sin{a+p)+sin{a—p)

= sin clcos P + cose-sifip +sin ceosp— cosesifif

=2ginccosp=R.HS. Proved.

24
As 0 is acute angle, so |[cosO= o

19.

Sol.

ke anla ABE bt st

We know that, from figure:

a
tano =—
b

tan3b" = % A

b=6

6tan3b’=a =

17.  Express as-produsts
cog 120+ cos 40
Sol. c0s120+cos40

[12e+4ej [129—49]
= 2cos 2 cos

2
=|2¢c0280cos40

18. Find cog@if sin®= % and angle

6 is an acute angle.

Sol. sino-= %5

coz9=1-sin0

2
cos?0=1- i
25

cozf9=1- ﬁ
625
0?6 — 625 - 49
625
cos’ 0 = @
625
\}0052 0== @
V625
cosb = i%
25

20.

Sol.

In any triangle ABC, if a = 20,
¢ =32 and y = 702 find angle .
By using law of sines:

a b c

sinc. sinf  siny

a C
we take: =

sino.  giny

sino. _ siny

a ¢

. asiny

sino=—+
¢

~ 20sin70°

Sin o =
32

sino=05873
o= sin™ (0.5873)

o =3b"HbT'H8"

21.

Sol.

2
C

2
C

2
c

2
C

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

By using law of cosines:
=a’+b? —2abcosy

=(16)" +(17)" - 2(16)(17)cos 25°
=256 + 289 - 493.03

=51.97

Vo2 =45197 = lc=72]
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22. Define the laws of cosines.
i. a® =b? +¢® —2bccos o,
Sol. i b® =¢® + a® — Z2cacosp
iii. ¢*=a” +b” —2abcosy
23. Find the magnitude of vector
—2i —4j+3k
Sol. Let a=-2i—4j+3k
al-yf(-2) + (4] +(3)
V211649 = |29
24. Given the vectors:a=3i-2j+k,
b=2i-4j— 3k, ¢=-i+2j+2k
Find 3+ b +¢
Sol. A+b+C

=31-2]+k+2i—4j

g0

—3k-1+2j+2k

i j ok
Sol. axb=[7 -1 1
0 2 -3

:i‘—1 1‘_.7 1+k7 —1‘

2 -3 “lo -3| |o 2
=i(3-2)- j(-21-0)+ k(14+0)
=1+21j+14k
5B = (1) + (20" + (14f
|axB|=J1+441+196=J638

Area of parallelogram

25.  Find (5+B).( )
a=2i+2j+3k & b=2i—j+k

Sol.  s+b=(2i+2j+3k)+(2i—j+k)
d+b=2i+2j+3k+2i-j+k
a+b=4i+j+4k
a-b=(2i+2j+3k)-(2i—j+k)
d-b=2i+2j+3k-2i+j-k
d-b=3j+2k
(a+bjs(a-b)
=(4i +j+4k)e(3j+ 2k)
=(4)(0)+(1)(3)+(4)(2)
=0+3+8=[11]

26. Find the area of parallelogram with

adjacent sides,

i=7i—-j+k & b=2j-3k

=dxb| =638 sq. unit
27. Findscalar x and y such that

x{(i+2j)+y(3i+4j)=T7i+9j
x(i+2j)+y(3i+4j)=T1+9]

Xi+ 2% +3yi+4yj=Ti+9]
(x+3y)i+(2x+4y)j="Ti+9j
Comparing coefficients of i & j, we have
(i) | 2x +4y =9 - (ii)
Multiplyingeq.(i) by 2:

2x +6y =14 — (iii)

Subtracting eq.(iii) & eq.(ii)

X+3y= 7%

-2 +4y=-9

Z2x+06y=14
-5
v-%

Zy=5

Put y :% in eq.(i)

X+3(§]:7
2

(o7 15
2
14-15 1
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Section - II Sol. See Q.9 of Ex# 3.1 (Page # 118)
Note : Attemp any three (3 ) questions 3x 8 = 24

Q.2.(a) Solve by factorization: (b) Prove that::

2 2 _
abx +(b —ac)x—bc_O 1—_sin®

1+sinb

=secBb—-tan0

Sol. See Q1(vii) of Ex# 1.1 (Page # 9)

Sol. See@QBof Ex#3.3 (Page # 134)
{b) kRind-thevalue-of 'k '-ithe

Q.5.(a) Prove that :

produstesithetrasts-ad
(k + I)X2 + (4k + 3)x+ (k —1)= 0 tan(45"+ 9) _ cosd +s%n0
cosb—sin®
i
5y Sol. SeeQ5(iv) of Ex# 4.1 (Page # 157)
Sol. See Q.2(i) of Ex# 1.3 (Page # 41) (b} In AABCif a=60°, p=45°.

Q.3. If 'x' is nearly equal to unity, prove Find ratio of b to c.

Sol. See@10of Ex#5.3 (Page # 225)
mx" -nx" 1

that:

n m o
X —-X 1 &= Bk K ok ok ok sk ok Kok ok ok ok ok ok ok ok ok K ok ok ok

Sol. See Q4of Ex# 22 (Page # 104)

Q.4.{(a) Acircular wire of radius 6cm is cut

straightened and then bend so as to
lie along the circumference of a
hoop of radius 24cm. Find the
measure of the angle which it

subtends at the center of the hoop.
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