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MATH-123 APPLIED MATHEMATICS -1

Q.1: Encircle the correct answer.

1.

Time: 30Minutes

DAE/IA-2017

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

£x* + mx+n = 0 will be a pure

quadratic if:
[a] £=0 [bl n=0
[elm=0 [d] Both £, m=0

If the discriminant of

ax’ +bx+ c = 0 is positive and
perfect square then its roots will
be:
[a] Imaginary [b] Rational
[¢] Equal [d] Irrational
Praduci-otraatcof
2x° —3x— 5= 04s:

5

5
[a] _E [b] E

2 2
c] — d] —
[c] = [d] 5
Number of terms in the expansion

of (a +b)lsare:

[a] 12 [b] 13
[c] 14 [d] 15

6
[4] will have the value:

[a]l 10 [b] 15 [c] 20 [d] 25

2n .
— radiansare-equalte:
3
[a] 60° [b] 90°
[c] 120° [d] 150°
Hanarcofa-circle-haslength-%,
and-subtendsan-ongle B-thor-its
5] £
[a] ? [b] —6
[e] #D [d] £+0

8.

11.

11.

12.

13.

14.

15.

3
If sinB= % and terminal ray of

angle lies in 1* quadrant then cos @
is equal to:

1
[a] E
1 1
= dl — —
[c] 5 [d] NG
sin (90° - 8) is equal to:
[a] cosB [b] -cosB

[c] -sinB [d] sin©
sin 2a.is equal to:

1
[b] ~5

[a] cos® o —sin® o

[b] cos 2o

[e] 1-cos® o [d] 2sincucosa
cos(d + B) — cos(o— B) is equal
to:

[a] 2sinacosp[b] 2cosasing
[c] 2coscosp[d] —25sinasinp

In a right triangle if one angle is

452 then the other will be:

[a] 452 [b] 502

[c] 602 [d] 752

Magnitude of the vector

i—3j+5kis:

[a]3  [b]25 [c]35 [d] V35

Ifi, jand are orthogonal unit

vectors theni xjis equal is:

[alk [bl-k [c]1 [d]-1

Ifaxb=0impliesthataandb are:

[a] Unparallel [b] Parallel

[¢] Perpendicular[d] Oblique
Answer Key

b |3 a|4|c¢c |5

b |8 |c|9]|a]|ll

o]

11

12| a (13| d |14 | a |15 | b

LSRR R R SRR

Available online @ https://mathbaba.com




EDUGATE Up to Date Solved Papers

13

Applied Mathematics-1 (MATH-123) Paper A

DAE/IA- 2017
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Time:2:30Hrs

Marks:60
Section-I|

Q.1

Write short answers to any
Eighteen (18) questions.

Solve the equation by factorization:
3x* +5x =2

3x* +bH5x=2

3x* +5x-2=0

x4 Bx—x—-2=10
3x(x+2)-1(x+2)=0
(x+2)(3x-1)=0

Either OR

1.

Sol.

x+2=0
X=-2

3x-1=0

81{:13){:l
3

=

Discuss the nature of roots of

¥ +z+1=0

Here:a=1,b=1¢=1

Disec. = b — 4ac

=(1)° -4(1)(1)=1-4=-3

~ The roots are Imaginary.
Eorwhatvalue-of ktheswm-of
reotsof 3x° + kx + 5 =0 maybe
eguato-thoproductoiroots:
Here:a=3, b=k, c=5

SRSEE

Sol.

3.

Sol.

As, Sum of roots = Product of roots

D

a a

x_5
3 3
k-5 =[E=9

4. From—ithe—guadratic—ogquation
wheserootsare 345 and — 35
Sol.

S:3J5+(—3J5) P:(SJE)(—SJE)
$=3y5-35 P:—9(J5)2:—45

8-0
x—8x+P=0

x* —(0)x+(-45)= 0= [x* —45=0]

5. Elad-theswm-andproductairsats

efx’-9=0.
Here:a=1,b=0 ¢=-9

Sum of the Roots:S:—E__Ozlﬁl

a 1
¢ -9

Product of the Roots =P = —=—=
a 1

Sol.

-9

4
X

6. Expand the expression (—+ 1]
Yy £

“
LG
(I

I
G
i
|
E
fo
+
o
[
+
==
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T Find the 7* term in the expansion of

Hereia:x,b:—l,n:Q&r:G
X

Sol.

Using general term formula:

e
e (Jor ()

1 84
e |2
X

8]
=| 42+ 36 + 12
60 3600

~(42+0.6+0.0033)°
= 42.6033°

= 42,6033 x % —[0.74rad

8. Expand (1+ 2}&:)_2 to-three-terms.
gup. G 2x)”

=1+(-2)(2% )+

=14X+(_2)2ﬂ(4x2)+...

“l-dx+12x%+ |

11.

Sol.

Frd—thelongth—eofarc—cuteofon—a
irele of radiue 3emd Lanl
efdradiani.

Here £=7,r=3cm,0 =2 rad

By using formula: £=r8

£=r8=(3)(2)=|6em

9. Which will be the middle term/terms

1B
in the expansion of [x + —]
p 4

Sol. As n=15(Odd), so

n+1 £ n+3 o
Middle terms:[T] +[ 5 ] terms.

15+1 th+ 15+3
9 2

Middle terms = 8* + 9% terms.

th
Middle terms = { J terms.

Hence T, & T, are two middle terms.‘

12.

Sol.

Prove that:

c0s30°c0560°-s5in30%sin60°=0

L.HS.=c0s30°cos60° — sin30° sin 60°

-2)E)-GI)

4 4

=0=KHS. Proved.

10. Gensert 42° 36’ 12" into—sadian
BIGAEUES:
Sol. 42°36 197

13.

Sol.

If sin®= %and terminal side of

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

As, sin6 = % then |cosect= g

perp 3

hyp "8

& h=8

By Pythagoras theorem

b2 + p? = h? & e
b2 + (3)2 = (8)2

As, sin@=

S0, p=3

b=?
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b*=64-9
b= 5= b=+55
As 0 lies in the I1-Quad.
Ag cosf=—— As,tane:_R
h b
Dcose:—i = |tan®=— 8

ot

55 55
N — 7=

sec O = ——=— to=_""
FE = |co 3

14. Prove that:
tan(45°+6)tan(45°-8)=1
Sol. LHS =tan (450 + 8)tan(45° - 8)

_ tan 45° +tan® tan4b°-tan®

= =
1-tan45°tan® 1+tan45°tan®
]- + tane ]- - taIle {Using calculalur}

= X a
1-1tand 1+ (1)tand tandbe=1

_1+tan8x17tan8

- =1=R.H.S.Proved.
1-tan® 1+ tan®

16. Express sinxcos2x -sin2xcosx
as single term.

Sol. SINXcos2X—sINZ2XCosX

—sinXxcos2x — cosxsin2x

= sin(x o 2)() {sin[m—ﬁ) }

=sin ocosf-cosasinp

= sin(—x) =

16. l-fcose=§and—te¥miﬂal+ay-ef9i5

0 1+cos0
; 005—21’
2 2
1.4 5+4
5 A5 ’3_ 3
2 ¥ 2 N |Ji0

Sol. As

17. Exwpress sin 50 — sin D aspreduct:
Sol. sin 50 —sind
bO+0) . (bO—-0
=2cos sin| ——
2 2
66Y . {46
=2cos| — |sin| —
2 o
= [2 cos 30 5in 26|
18. Define law of cosines.
i. a® =b® +¢ — Zbccosa
Sol. il b? =c¢? +a® — 2cacos b
iii. ¢ =a” + b® — 2abcosy
19. -=br-6t-=350
Sol. We know that, from figure:
tan o= i
taIlSE)D: E AL
6 b=6
6tan3b°=a =
20. The sides of a triangle are 16, 20
and 33 meters respectively. Find its
greatest angle.
Sol. Lleta=16, b=20, c=33

As side ‘c’ is greatest so, we will
find angle v'.
Using law of cosines:

a® +b%-¢?
Cos Y = —

2ab
2 2 2
cosy = (16)" +(20)" - (33)
2(16)(20)
cogy=—.6765H

y=cos™ (-0.6765) =
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22.

Sol.

In any triangle ABC in which b = 45,

c =34, o¢ = 5292, find a.

By using Law of cosines:

a® =b* + ¢* — 2becoz52°

a® =(45)" +(34)" - 2(45)(34)cos 52°
= 2025 + 1156 - 1883.92
~1297.07

J_ J1257.07

a=136.0

s 18a-b|=+) +(10) + (11)?

=25 +100+121 = /246

22.

Sol.

A—rrraret—stards—er—a—horizontal
ground-—A-man-onthe ground 100m
from—the—minaret—the—angle—oi
| ¢ £ 41 £ 4 s
ha-ba-b Dl blnd-Ho=loaigs

From figure, we know that:

tan 60° = L
100

100tan60°=h

h=173.20m]|mide__

24. Find unit vector along the vector
4i —3j -5k

Sol. leta=4i—3 —-bk
|81 =) +(-8)" +(-5)
|aE16+9+25 =50
|3 E25x2 =52
Unit Yector=4 = % = w

H 52

24. fa=2i+3+dkand b=i-j+k
Find the magnitude of 3a - b.

Sol. 3a—-b =3(2i+3j+4k — (i4+k)

=6i+9j+12k-i+j-k
=5i+10j+11k

24. Given the vectors a=3i+j-k
and b=2i+j-k = 2i +j-k, find
magnitude of 33 — b.

Sol. 3a-b=3(3i+j-k)-(2i+j-k)
3i-b=9i+3j-3k-2i-j+k
33i-b=Ti+2j-2k
188 -B1= (77 +(2) +(-2)°

—J19+4+4=|57

25. Find (A+b).(@-b) if
A=2i+2j+3k & b=2i-j+k

Sol.  3ib=(2i+2j+3k)+(2i-j+k)
A+b=2i+2j+3k+2i-j+k
d+b=di+j+4k
d-b={2i+2j+3k)-(2i—j+k)

i-b=2i+2j+3k-2i+j-k

a-b=3j+2k
(8+B)e(3-B)
=(4i+j+4k)e(3j+ 2k)
=(4)(0)+(1)(3)+ (4)(2)
=0+3+8=[L1]

26. Find a vector whose magnitude is 2

and is parallel to 5i + 3j + 2k

Sol. Let 3 be arequire vector,so |a | =

& Let b=5i+3j+2k

151 =) +(3)® +(2)°
b l=25+9+4 =38

As 3 and b are parallel vectors:
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So, Bkl e
lal |bl
a_bi+3j+2k
2 V38
- 2(5i+3j+2k)
a =
38
5710i+6j+4k
/38
27. Simphifythephaser — 1 _
4-j5 5-j4
4-35 5-314

_1(5-j4) - 1(4 - j5)
(4-35)(5—j4)

_ B-jA-4+35

20— j16 - j25+ 3220

_ 1+

- 20-3j41-20

1+

e

ook g

—j41 " j41

_j4l+ 4l

- —j2412

_jal-41

- 1681

_—4l+341

- 1681
41(~1+7)

~ 1881

-1+ [ 11

41 41 41

Section -11

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

Q.2.

Sol.
Q.3.

Sol.
Q.4.

Sol.

Q.5.

Sol.
Q.6.

Sol.

Solve by quadratic

formula. mx®+{1+m)x+1=0

See Q.S(vi) of Ex#1.1 (Page # 22)

using

Find the term independent of x

5
in the expansion of [2}{2 + l]
%

See Q.lO(ii) of Ex# 2.1 (Page i 97)

Prove that
(cos ech — cot 6)2 1= 880
1+ cos0

See Q.6 of Ex# 3.3 (Page # 133)

If cosA zé and cosB 2%, A and
B be acute angles, find COS(A - B)

See Q.6 of Ex# 3.3 (Page # 133)

If a=2i-j+kand b =3i+4j—-k
Find sine of the angle between a

and b, and unit

vector

perpendicular to each.

See Q.19(ii) of Ex# 6.2 (Page # 265)

33k 3k ok ok ok ok sk ok ok ok e ok ok ok ok ok ok ok ok %k
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