EDUGATE Up to Date Solved Papers 16 Applied Mathematics-l {MATH-113) Paper A

DAE/IIA-2017
MATH-113 APPLIEDMATHEMATICS-I
PAPER 'A’ PART - A{ OBIECTIVE)
Time:30Minutes Marks:15

Q.1: Encircle the correct answer.

1. The roots of the equation
Xt +4x—21=0 are:

[a] (7, 3) [b] (-7, 3)
[ (-7,-3) [d1(7,-3)

2. A second degree equation is
known as:
[a] Linear [b] Quadratic
[c] Cubic [d] Nane of these

3. The 10" termin 7, 17, 27, .. .1s:
[a] 97 [b] 98 [c] 99 [d] 100

4. Arithmetic mean between -7 and 7
is:

7 7
[a] E [b] _E
[e] O [d] 14
5. The sum of infinite geometric
series 1+ l+1+ ... s
3 9
2 2
[a] 3 [b] 3
3 3
[c] 5 [d] - 5
6. The second last term in the
expansion {a + b}’ is:
[a] Ta%b [b] 7ab®
[c] TB7 [d] 15

7. [3] will have the value:

[a] O [b] 1
[c] 2 [d] 3
8. The number of partial fraction is
x-8x"-1 —
(x-1)(x+ 1)(::53 —1)
[a] 2 [b] 3
[c] 4 [d] 5

9.

10.

11.

12.

13.

14.

15.

2n .
Y radians are equal to:

[a] 60° [b] 90°

[c] 120° [d] 150°

The terminal side of ‘@ lies in 4™
quadrant, the sign of sinB will be
[a] Positive [b] Negative

[e] Both a and b[d] None of these
tan(46° — x) is equal to:

[a] COSX +8INX [b] l+tanx
CcoSX —sinx 1-tanx
1+cotx COSX —8INX

[d]

[c] :

1-cotx COSX +8INX
oos('u + 9) is equal to:
[a] cosB [b] —sin®
[e] —cos0 [d] 2in®
sin{A+B)-sin(A-B) is
equal to:
[a] 2sin A cosB
[b] 2cos A=sinB
[e] -2sinAsinB
[d] 2cos A cosB
Ifa=2,b=2 /A=302then ZBis
equal to:
[a] 30° [b] 45°
[c] 60° [d] 75°
In a right angled triangle, if one
angle is 302 the other will be:
[a] 45° [b] 50°
[e] 60° [d] 75°
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DAE/IIA -2017
MATH-113 APPLIEDMATHEMATICS -
PAPER A’ PART - B(SUBIECTIVE)

Time:2:30Hrs Marks:60
Section-1
Q.1. Write short answers to any
Eighteen (18) questions.
1. Solve the quadratic equation:
X +7x+12=0

Sol. x*+7x+12=0
x*+4x+3x+12=0
X(X+4)+3(X+4)=0
(x+4)(x+8):0

Either OR
x+4=0 x+3=0
Xx=-4 X=—3
S.5.={-3, -4
2. Eind-thesum-and-produst-ofthe
caats-afihe-oguaticn
9x° +6x+1=0
Sol. Here:a=9 b=6c¢=1
Sum of Roots Product of Roots
S:fhzfgz 2l poce |t
a 9 2 a |9

3. Fermthe-guadeaticoguation
whose-l:oots-am—2+«f?_,,—2—\/§

Sol. S:—2+J§+(—2—J§)
S=-2+4B8-2-48=-4
P=(-21V3](-2VB)

< —(~4)x+1=0=|x* +dx +1=0|

4. Define a sequence.

Sol. Asetof numbers arranged in order
by some fixed rule is called a
sequence. For examples:

24 6,.. (s 927..

5. Find the 7*" term of A.P., in which
the first term is 7 and the common
difference is -3.

Sol. Here:a, =?,a =7 & d=-3

a, =a+6d
a, :7+6(—3)
a, =7-18 = a, =-11

Sol. |3, = % [2a, +(n-1)d]

7. Find the A.M between \/g— 4 and

J5+4
Sol. let a:\/g—ﬁl and b:\/g+4
A.M.:A:a;b
A:J5—4;J5+4:2g5:
8. Write down the geometric

sequence in which the 1% term is 2

and second termis-6 and n= 5.
Sol. Here:a1 =2, a3 =—6 & n=>5.

g D000

a, 2

a, =ar?=2(-3)% = 2(9) =

a, =ar® = 2(-3)? = 2(-27) =

a; =ar! = 2(-3)! =2@81) =

Hence [2,-6,18,-54,162,.. |is

required G.P.

9. Find the Geometric mean between
8 and 72.
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Sol. let: a=8 & b=72
As, G =14ab
G=+J8x72 = +/576 = |+24

:1—4x+(_2)2ﬂ(4x2)+...

h—axt19x®+ |

1
10. Expand [x+—] y
x

Sol. DBy using0 binomial tlheorem. 2
CRISRNLGRNLE
(HRIER NG

+
——
He
Na
=
4
e
T
Mm‘ =
e
+
—
=

4 1
= x‘*+4}(2+6+—2+—‘1
¥ X

13. Define an example of proper

11.  Find the 7" term in the expansion

)
of (x—lj
X

Sol. Hereia:x,b:—l,n:E)&r:G
X

Using general term formula:

r]:1r+1 = {n]an—rbr
r

el ()

r:[‘7 = 84K5 {i] F= %

) xf

fraction.
Sol. Example: S
(x =3 2)(2{ + 5)
14. Resolve into partial fractions
2x
(x-2)(x+5)
2x A B

Sol.

(X—2)(X+5): x—2+x+5 _)(i)
2X:A(X+5)+B(X—2)—>(ii)
Put x=2 in eq.(ii)
2(2):A(2+5)+B(2—2)
4=A(7)+B(0)

ASTAYD = A:%

Put x=-5 in eq.(ii)
2(-5)=A(-5+5)+B(-5-2)
~10=A(0)+B(-7)

10=0-7B = le%

Put values of A, & B in eq. (i),

4 10
we get: +
Tx-2) Tx+5

12. E*pa-nd—to-t-h-;ee—tems-,(l + 2X)_2

15. Write identity equation of
x—5
(x + 1) ( X% + 3)

Sol. x-5 _ A Bx+C

(1 1)(x*13) (x+1) (x*+3)
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16. Gonvert-120%intaradianstneactke,

27

Sol. 120°=120x = -" _[2.09rad
180 3

17. Whatisthalength-ofanarcofa
reloofradiues I sl
angle-is-1400,

Sol. Here: £=?,r=5cm, 8=140°
6 =140° = 140 x ——= 2. 4drad.

180

By using formula: £=r0

= 10— (5)(2.44)[[2.220m]

21. Show that:
cos(cx.+ B)— cos(a.— B) =-2sinasinp
Sol. LHS.= cos(o: + [3) - cos(a - [3)

= [cos ocosf - sin asmﬁ]—[cos ccosf + sin O',Sj_nﬁ]

:m- sinasi]lﬁ—@s&c@—smasmﬁ

= -2ginusinp=R.H.S. Proved.

18. Prove that:

tan?30° +tan® 45° +tan®60°= 13
Sol. LHS. =tan’30°+tan® 45°+ tan® 60°
b
1 g 2 1
= —=| +{1) +|v¥3) ==+1+3
{J’o_’] ' +(¥8) /%3
_1+3+9 13

—=RHSE. Proved.
2 ]

22. Provethat:
tan(45°+8)tan (45°-0)=1
Sol. L. HS. =tan (450 + 8)tan(45° - 8)

- tan45°+tan® § tan 45°—tan®
1-tan45°tan® 1+ tan45°tan®
l1+tan® l1-tan®d {

= =
1-Dtand 1+ (tan®d

_1+tan€!><1—tan9

" 1—tan® 1+tan®

tands®=1

Uslkg calculator }

=1=R.H.5 Proved.

19. Prove that:
cog*0—gin*e=1-2sin?6
Sol. LHS —cos’0-sin'0

23. Find cosB, if sin6 = 27—5 and angle 8

is an acute angle.

Sol. As, we know that: cos®0=1-sin®0

2
cos®8=1- i :1——49 :M
25 625 625

576 576
29=22 o Jeos?o=t,2
cos3 695 cas 695

={1-sin® 6 —gin®0j(1
)( ) As,0 is an acute angle sa, cos@:%
=1-2sin"9=R.HS. Proved.
24. Define the laws of cosines.
20. Provethat: sin| -6 |=cos@ . 5 b
2 i a® =b"+c¢* —2bccosa
Sol. ii. R R
Sol. LHS =sin|=-0 ol s
2 iii. c¢® =a* +b* —2abcosy

180°
— sin(90°-9) = {Ex —900}
2 T
=38in 90° cosB + cosB0°=sin O
- . sing calculator
=(1)cos8+(0)sin® - {cosusmE:n & lsinQD“:l}
=cosB+0=cos0=R.H.S. Proved.

25. The sides of a triangle are 18, 20
and 33 meters respectively. Find its
greatest angle.

Sol. leta=16,b=20,c=33
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As side ‘¢’ is greatest so, we will
find angle v
Using law of cosines:

a®+b?—¢?
cosy =————

2ab

2 2 2
i :(16) +(20)° —(33)

2(16)(20)
cosy =—0.6765

y=cos™ (-0.6765) =

26. Inany triangle ABC in which a = 16,
b =17, y =252, find ‘c’.
Sol. By using law of cosines:
¢ = a®+b* - 2abcosy
o? = (16) +(17) - 2(16)(17)cos 25°
¢ = 256+ 289 - 493.03

2 =51.97To4c? =B1.97 > lc=72

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

a b c

sing.  sinf  siny

We take: &

sino, sin

asinf
b
3ein 85°
7
sino = 0.4269

o.=sin™(0.4269) =

SIn o =

sin o =

Section - I1

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

Q.2.(a) Solve the equation
1 1 1
+
x+1 x+2 x+3
guadratic formula.

3 :
= — byusing
X

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

{b) For what value of k the roots of the
equation x> + 2(k —2) x — 8k = 0 are
equal.

Sol. See Q.2(ii) of Ex#1.2 (Page # 31)

Q.3.(a) The 9" term of an A.P is 30 and the
17" term is 50. Find the first three
terms.

Sol. See Q.8 of Ex# 2.1 (Page # 80)

{b) Serr-the-ceries:
St e O berpSe

Sol. See Q.l(i) of Ex# 2.3 (F‘age # 89)

Q.4. Find the term independent of x in the
9
expansion of (2}{2 + 1) .
X
Sol. See Q.10(ii) of Ex# 3.1 (Page #162)
Q.5.(a) Prove that:
1-sin®
1+sin®
Sol. See Q9of Ex# 5.3 (Page # 256)
{(b) Show that:
J3cosB-sin@= 2005(B+ 30")
Sol. See Q.5(i:i) of Ex# 6.1 (Page # 279)
Q.6.(a) Prove that:

c0s38 = 4cos’ 6-3cosb
Sol. See Triple angles proof(Page # 294)
{(b) Solve the triangle ABC with given data:
c=4, o=T0°, y=42°,
Sol. See QlofEx# 75 (Page # 354)

=sec@-tan @

Hfkdkekkk kkkk kR kg
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