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MATH-123 APPLIED MATHEMATICS -1

Q.1: Encircle the correct answer.

1.

Time: 30Minutes

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

The second degree equation is
known as:

[a] Linear [b] Quadratic
[c] Cubic [d] Reciprocal
If the discriminant b® — dac is
negative, then roots are:

[a] Real [b] Rational
[c] Irrational [d] Imaginary
Theswmn-oitherooteof
2x* - 3x - 5= 04s:
3 3

[a] _E [b] E

2 2
[c] g [d] —g

Value of is:
4

[a] 10 [b] 15 [c] 20 [d] 25
In the expansion of (a+b)", then

n
[ )a“'rbr will be:
r

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

[d] (r-1)th term
The second last term in the

expansion of (a +b)T is:

[a] 7ab [b] 7ab®

[e] b7 [d] b

Lra-degroeieagual-to:

[a] wrad [b] %rad

[c] @rad [d] T _rad
TE 360

8. H=£ = 12cm -and-r==demrthon-g-s
eguatto:
[a] 36rad [b] 4rad
[c] irad [d] 18rad
9. T rad Hs-equalte:
la] 3602 [b] 2702
[c] 1809 [d] 90¢
10. cos(;+ 9] is equal to:
[a] cosB [b] —cos®
[¢] 2sind [d] —sind
11. sin 2a is equal to:
[a] cos® o —sin® o
[b] cos2a
[c] 1-cos® o [d] 2sinccoso
12. Ifinatriangle ABC,B=2,C=2,
A =602 then side ‘a’ is:
[al2  [b]3 [c]4 [d]5
13. The magnitude of a vector
i— 3j+ 5k is:
[a] B [b] 25
[¢] 35 [d] ¥35
14. a.ais equal to:
[a] 1 [b] &°
[e] || [d] O
15. fa=2i-3j+k and
ﬁ:—i+2i+71_( then a.b is
equal to:
[a] -1 [b] -2
[c] -3 [d] -4
Answer key
1|b d|{3|b|4|b|5]|c¢
6 | d b|8|b|9|c¢ |10
11|d |12| a |13 |d (14| b |15 | a
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MATH-123 APPLIED MATHEMATICS -1
PAPER A’ PART - B(SUBJECTIVE)
Time:2:30Hrs

Q.1

1-
Sol.

DAE/IIA-2019

Section-I|

Write short answers to any

Eighteen (18) questions.
Solve the equation X —x=2

x2—_x=2

x2—x—-2=0
—2x+x-2=0

x(x-2)+1(x-2)=0

(x-2)(x+1)=0

Either OR
Xx-2=0 x+1=0
x=2 x=-1

58.={1,2}

Marks:60

As, Roots are equal. So, Disc. =0

= b? —4ac =0

= (5)" —4(2)(k)=0

= 25 -8k =0

=5 —8k = -25

= k:ﬂ = k:E
-8 8

4, Form-theguadratic-aguation
whose—toots-are i3 & — i3
Sol.

sziJ§+(—iJ§) P =(i3)(~iVB)

s=iv3-iv3 | P=—(4)'(VB)
B P=—(-1)(3)=3
x*-8x+P=0

2 -0x+3=0=[x+3=0|

Sol.

Solve the equation

(2x + 3)(x + 1) =1 by factorization.

(2x+3) x+t1) =1
2x2+2x+3x+3-1=0
2x* +5x+2=0
2%" +4x+x+2=0
2x(x+2)+1(x+2)=0
(x+2)(2x+1)=0
Either OR

x+2=0 2x+1=0

X=-2 2x:—1:>x:—%

55.-{-3.-2]
2

5. Eiad-th-e-surm-and-the-productof
therootsofegquation 5x° +x-7=0
Sol. Here:a=5b=1c¢=-7
1

b
Sum of the roots = ——=——,
a

C o
Product of the roots =—=—
a

Sol.

For what value of 'k’ the roots of
the given equation 2x° +5x+k =0

are equal.

Here:a=2b=5c¢c=k

6. Expand (x + y)4 by Binomial Theorem.

Sol. ()(+y)4

(SJ (“J
=W )W)+ (HE)3) +(6) (Xg)( ')
@)+ OA))

|

:‘X +4x%y + 6x%y® + Ay + v*

M
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T Find the 7* term in the expansion of

(=3

Sol. Hereiazx,b:—l,n:Q&r:G
X

Using general term formula:

r

n
Sol. General Term=T,, _( ]an"”br
r

11. Eiadihe-missingeloment T G-when
r=620m, 6 =32°
Sol. Weknow that: £=r0

¢=10=(620)(0.56)=

8. Expand = upto-threotorms.
Sol. \/11::1”)/5
ANk
_1+[——]( )+[ 2][2!2 IJ(x)ng

12. Prove that
4 tan 60° tan 30° tan 45° sin 30° cos 60° =1
Sol.

L HS. =4tan60° tan 30° tan 45°sin 30°cos 60°

=4(vB )[%} (1)[%] [%] =1=R.HS. Proved

9. Calculate (1.04]5 by binomial

theorem up to two decimal
places.

Sol. (1.04) =(1+0.04)

. @(1)5 (0.04) +@(1)‘*(0.04)1 +@(1)3 (0.04) +...
= (1)(1){1)+5(1){0.04)+ 10(1){0.0016)+...

=1+0.2+0.016+..=12160=

13. Prove that:

1

1+si 1-si =—
(+31n0)( sunB) soc’8

Sol. L.HS =({1+sin6)(1-sino)

= (1)2 —(sin 8)2
=1-¢sin*6
—cos” @

1

- =R.H.S. Proved.
sec” B

14. Prove that:
cos2a=cos’a—sin‘a
Sol. LHS =cos2a= cos(a+a)

= COSOLCOS oL — SIN LS8N O

= cos’ o —sin® 0. = RH.S. Proved.

10. Write the general term in binomial
n

expansion (a+b)

15. Find the value of sin15°, without
using calculator.

Sol sinlh®
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= sin(45°-30°)

=gin45°cos30° — cos 45°sin 30°
_ L] W3 HH

Jo o2 J2 L2
JB-1
2

16.

Sol.

Prove that:
(sinB - cosB)2 =1-sin 20
LHS = (sine - C08 8)2

—sin®H+cos’6—2sinHeos O
=]1-sin20=R.ILS Proved.

a _ b c

ging.  sinf  siny
¢

a
Here we take: =

sinee  siny
asiny=csino
Beiny=6sin45°

_ 6s1n 45"

-5

giny = 0.8485

y=sin™ (0.8485)

siny

17.

Sol.

Exprese 25in38cost as—sum—or
difference-

2s1n30cos0
=sin(36+6)+sin(36—6)

= \sin49+ sin29\

18.

Sol.

Prove that:
1-tanb
1+tanb

LHS. = (45°-6)

tan (45"—9) =

_ tan45-tan®
" 1+tand4b.tan®
_ 1-tan®
~1+(1).tan®
_1-tan®
" 1+tang

=R.H.S Proved.

20. Write the law of Sines.
Sol. In any triangle ABC, with usual
notations.
a b ¢
sing.  sinf  siny
21. Inanytriangle ABC in which b = 45,
¢=34,0c =522, find a.
Sol. By using Law of cosines:

a® =b* +¢* — 2bccos o

a®=(45)" +(34) - 2(45)(34) cos52°
a? = 2025 +1156 — 1883.92
a®=1297.07

Ja? =4f1297.07

19.

Sol.

In any triangle ABC,ifa=5,¢c=6,
a =452, find 1.

By using law of sines:

a=36.01
22. Heowfrisswmanfrormthefoctof
150 bk it
g loofel . £;
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Sol. Let the distance of man from the
foot of the tower = x =9

tan40°30" = Jol ¢
X

xtan40°30' =150 =

150 @

R = -

tan 40° 30 A4r30 s

23. Ifvectors Bi+j-k & Ai—4j+4k
are parallel, find the value of A.

Sol. As 3 and b are parallel,

so axb=0

1 ] k
=3 1 -1|=0
Ao-4 4
AL =1 & <1 3 1
=>4 -] +k =0
-4 4 A4 A4

:>i(4—4)—j(12+l)+k(—12—?u):0
=1{0)-(12+4)j+(-12-1)k=0i +0j+0k
Comparing coeffients of j both sides, we get:
12+ %=0
A=-12

=i(3+4)-j(2-4)+k(-2-3)
=1(7)-j(-2)+k(-5)
=[71+2j-5k

25. Find 'x'sothat 3 and b are
perpendicular. a=2i+ 4j- Tk
and b = 2i + 6j + xk

Sol. As3a&b areperpendicular, so

a.b=0
(2i+4j—7k).(2i+6j+xk)=0
(2)(2)+ (4)(6)+ (-7)(x) =0
4+24-Tx=0
28-Tx=0
—-Tx=-28

-7
x=4

24. Find axb,if

a=2i+3j+4k & b=i-j+k

i j k
Sol. axb=|2 3 4
1 -1 1
13 4| |2 4 2 3
=1 ] +k
11| 11 1 -1

26.  Find the unit vector along the
vector 4i —3j — 5k
Sol. Leta=4i—3 -5k

al=y(4)f + (-8)" (-5

18 =16+9+25
8 |=+/50
& =252
=52
Unit Vectur‘zé:i
|a|
4i —3j- bk

javhy
Il

542
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27. Find the magnitude and direction Sol. SeeQ.3of Ex# 3.2{Page # 122)

cosines of the vector 3i+ 7j— 4k (b)  Prove that:

Sol. Let, a=3i+7j- 4k

-~ - (cos ecH — cost6)2 = 1-cos6
Magnitude of a=|a] 1+cosO
= JBF + (1) + (-4 Sol. SeeQ6 of Exi# 3.3 (Page # 133)
=y9+49+16
Q.5.(a) If sina= g and sinfp = %,
=74
Dirsstinicssines of 5 both a. and B are in the 1* quadrant
O find sin{a.—B).
7414 14 Sol. SeeQ.7(i) of Ex# 4.1 (Page # 161)
Gootion- 11 (b} Express sin30 + sin58 + sin70 + sin90

as a product

Sol. SeeQ.3 of Ex# 4.3 (Page # 185)

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

Q.2.(a) Solve the equation.
& b Q.6.(a) If a=3i-j- 4k,

1 + o =a+b

A3~ B b=-2i+4j-3k & c=i+2j-k
by-factenzation. Find unit vector parallel to

Sol. SeeQ1(ix) of Ex# 1.1 (Page # 10) 32 —%b +4de

(b)  For what value of K the roots of Sol. seeQlof Ex# 6.1 (Page # 247)
given equation are equal (b) Find the cosine of the angle
+3(k+1)x+4k+5=0 between the vectors

Sol. SeeQ.2(i) of Ex# 1.2 (Page # 30) il Al bl p ik

Sol. See Q.B(:iji) of Ex# 6.2 (Page # 256)
Q.3. Find the term involving x° in the

10
. 2 K ok ok ok ok ok ok ok okook ok ok ok ok ok ok ok ok ok ok ok ok ok
expansion of | 2x° — —

X

Sol. SeeQ.T(i) of Ex# 2.1 (Page # 76)

Q.4.(a) If sinB = % and the terminal side

of the angle lies in the second
guadrant, find the remaining
trigonometric ratios of 6.
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