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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.

15° is equal to:

[a] grad [b] %rad
m T

¢] —rad d] —rad

Lc] 12 L] 15

sin (90° - ) is equal to:

[a] -sin® [b] sind

[c] -cosO [d] cosB

sin(a+p)is equal to:

[a]l sin . cos B+ cos asin B

[b] cos o cos [ -sinasin

[c] sin o cos B-cos asinfp

[d] cos ot cos [ +sin o sin B

Ifina triangle ABC,a=1,b=2, and
C =602 then cis:

[a] V3 [b]2 [ec]1 [d]3
Unit vectorof i +j+ K is:

. 1, .
litj+k (6] o{i+j+k)

(i+j+k

1
“‘3; i+k)
[l (i++k)

The number of terms in the

expansion (a + b)13 are:

[a] 12 [b] 13

[c] 14 [d] 15

[a] 90° [b] [@j
R

[c] 180° [d] [@]
b1

8.

10.

11.

12.

13.

14.

15.

The terminal side of angle 9 lies in
4" quadrant, sign of sin 8 will be:
[a] Positive [b] Negative

[c] Both +ve and —ve

[d] None of these

If 5 and B are collinear vectors
then:

[a]l axb=0 [b]a.b=0
[cla-b=0 [dla+b=0

The cross product of two vector a
and b are:

[a] absin® [b] abcosb

[c] absinon [d] abcosbn
The standard form of a quadratic
equation is:

[a] ax® +bx=0[b] ax* =0

[e] ax* +bx+¢=0

[d] ax® +¢ =0

If discriminant of an equation is
zero, then the roots will be:

[a] Imaginary [b] Real

[c] Equal [d] Irrational
Hroproductofroois-of

2x° —3x—5=0 -5

5 5 2 2
[a] *E [b] E [c] g [d] *g

The value of is [2) equal to:

[al0 [b]1l [eln [d] -n

Third term of (x+ y)4 is:

[a] 4x2y2 [b] 4x3y

[c] 6x°y° [d] 6x°y
answar-key

c|2|d|3|a|d4|a]|5

c |7 |d|8|b|9|a]|il0

11

¢ (12| c |13 | a |14 | b |15
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Marks:60

Time:2:30Hrs
Section-1|

Q.1. Write short answers to any
Eighteen (18) questions.

1. Solve the equation x° —3x=2x—6
by factorization.

Sol. x*-3x=2x-6
x*-3x-2x+6=0
x(x-3)-2(x-3)=0
(X—S)(X—2):O
Either OR
Xx—3=0 x—-2=0
Xx=23 x=2

SS -{2, 3}

2. 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+S):O
Either OR
Xx+4=0 X+3=0
x=-4 Xx=-3

SS.={-3,-4}

3. § de gt
swn-of roote-of the-egquation
3x? + kx + 5 = 0 wil-bo-ogualie
thagpradust-afiis-raaion

Sol. Here:a=3,b=k,c=5

As, Sum of roots = Product of rocts
b e

a a

k_5
3 3
k=5=[k="5

4. From-theguadiatic-aguation
whesereotsare 3+1 & -1

Sol. S=3+i+3-i | P=(3+i)(3-1)
S=6 P
P=(3) -(i)
P-9-(-1)
P=9+1=10
x%-8x+P=0
1x? —6x+10=0]

B Findtho sum and productof the
roctofx’ —9 =0.

Sol. Here:a=1b=0¢=-9

Sum of the Roots:S:_E:_gzlﬁl
a 1
c -9
Product of the Roots:P:—:T: -9
a

4
1

6. Expand (x+—) by Binomial theorem.
X

Sol. By usinggbinomialtllleorem. 2
ol )L e )
R
|

|
= xq+4}(2+6+—2+—‘1
¥ X

7. Find the 5% term in the expansion

22 Y
i [21: _ _]
4
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2 x "
Sol. Hereia= 2, b_—? T &4 Then, there are ;c:vo mlddlet;cerms.
Middle term_[n—-l_l] +(i3} terms.
T . [ } n rbr 2 2
! 11. kindthomiscingelomonts ¥ 0y
7 - _
T4+1 - (4} (2}()7_4 [_XI] when?-24m, 0 —212rad.
Sol. We know that: ¢=1r0
35
T = (35)(8x%) =— | = |T, = 2 &
== () )[256] " 32 :>r:§:%:
_3 -
8. Expand (1+ X) wp-to-throa-tormes. 12. Evaluate:
Sol 14 % -3 c0s30° c0s 60° — sin 30°sin 60°
) ( ) Sol. ¢0s30°cos60°-s51n30°51n 60°

Put b=% & n=-3 in Binomial series Formula, [ﬁ}[l] [1][.\/?_)}

(1+b) =l+nb+ (2 )bz ... we have: 2 2 2 2

:1+(—8)(x)+¥(x)2+... @
:1_3K+_8(_4)X2+_” 13. Prove tha2t: 2
) 1-2sin"8=2cos"0-1
—1-8x+6x"+- Sol. LHS -1-2sin’6
9.  compute (1.02)" to-twedecimal =1-2(1-cos?0)
placesby-wee-of Binemiz-ormular —1-949cos?B
ool (I 02) 30 02) =2¢0s°6—-1=R.HS. Proved.
ot (ptomt ot |
=(1)(1)(1)+4(1)(0.02)+6(1)(0.0004) +. sin{a+ )+ sin(a- p)=2sinacosp
=1+0.08+0.0024 +...=1.0824 = Sol. L.HS.=sin(o+p)+sin(o—p)
10. Which term is the middle = sin c.cosp + cosesifp +sin ccosp — cosesifif
term/terms in the Binomial —9sinqcosp=RHS. Pt
expansion of (a+b)". 15.  Find the value of sin 105°, without
(i) When ‘n’is even. (ii) When " is odd. using calculator.
Sol. (i) When n is even Sol. =inl05°=sin(45°+60°)

n+2 &
Then, Middle term = [Tj term

Sol. (ii) When n is odd

Available online @ https://mathbaba.com




EDUGATE Up to Date Solved Papers 21

Applied Mathematics-1 (MATH-123) Paper A

= s1n 45° cos 60° + cos 45°sin 60°

(S
L V3 _[1+43
w2 w2 |22

16.
Sol.

Enpress sin 50 — sin 0 as-preduct:
sin HO — s1no

[5e+e] . [5@-9]
=2cos gin| ———
2 2
=2cos| — [8In| —

2 2

— [2cos 30sin 26|

17.

Sol.

Prove that:
1

sec 20
LHS. =cos*0-sin“0
= (0052 8)2 —(s:in2 8)2

= (cos2 8 —sin? 9)(0052 8+ sin” 9)

cos*9—gin*6=

2(0052 0 —sin® 9)(1)
=cos’0—sin® 0
1
sec 20

—cos20= =R.H.S. Proved.

18.
Sol.

Prove that: sin (180" - 9) =sin@
LS. =sin(180°-9)
=s1n180°cos 6 — cos180°sin §
={0)cos6—(-1)sin®

=0+sinbd

=sin®=R.H.S. Proved.

19.

In any triangle ABC if
a=3,b=7, p=2852find a.

Sol.

By using law of sines:
a b c

sing.  sinf  siny

We take: .a = _b
gince  sinf

sino. _ sinf
a b
asinp

b
J=in 85°

7y
gino = 0.4269

o =sin” (0.4269)

sino =

sino =

20.
Sol.

Write the law of Cosines.
In any triangle ABC, with usual

notations.

i. a* =b*® +¢* — Zbccos o

ii. b? =c® +a® — 2cacos

iil. ¢ =a®+b* —2abcosy

21.

Sol.

In any triangle ABCifb=5,c=8,
o= 602, Find ‘a’.

By using law of cosines:

a®=b*+¢® —2Zbccosa

a’ =(5) +(8)" —2(5)(8)cos60°

a® =25+64-40

a® =49

Ja? =49

a="1

22.

The chad £ 2 buildine ic 220

find the heightof the buildi
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Sol.

220m

h = 220tan 35° =

(o]

Let height of building=h="°
tan3s"- L :
220 A S =

23. Show that the vectors
4i-6j+9k & —6i+9j—%k
are parallel.

Sol.

Let, 5:4i—6j+9k&5:—61+9j—2—;k

1] k
ixb=|4 &

8 9 2/

6 9 4

=1

9 - A -6 —2/ ‘ 6‘
({2 )

=i(81-81)—j(-b4+54)+ k(36 -36)

~i{0)-j(0)+k(0)=]0]
Hence & & b are parallel.
24. Find a.b if
a=2i+3j+4k & b=i-j+k
Sol. d.b=(2i+3j+4k).(i-j+k)
=(2)(1)+(3)(-1)+(4)(1)
=2-3+4=[3]
25. For what value of A, the vectors
2i-j+2k & 3i+2)j are
perpendicular.
sol. Let d=2i—j+2k & b=3i+2)

As given vectors are perpendicular.
Aab=0
(21 -]+ 2k) (31 + 21]) 0

(2)(3)+ (-1)(22) + (2)(0)=0

§-21+0=0

U U LUl ug

26.

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

and find

Sol. 35-b=3(3i+j-k)-(2i+j-k)

38-b=9i+3j-3k-2i-j+k

3a-b="Ti+2j-2k

83~B 1~ J() +(2) +(-2)°
Va9 +a+4 =57

27.

Sol.

Given vectors A =23i-2j+4k,
B=2i+j +3k. Find the magnitude

g

and Direction Cosinesa a—b .

Let,v=4a-b
¥ = (3i-2j+4k)- (2 ++3k)

¥=8i-2j+4k - 2i—j-3k
F$-i-3j+k
Magnitude =| ¥ |

= (1) + (=37 + (1)’
“J1+9+1 =11
Direction cosine:
L3 1
Ji1' W1 i
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Section - I1

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

Q.2.(a) Solve the equation

4 5

= — by Factorization.
=1 ®=+2 x

Sol. SeeQ.1(v)of Ex#1.1(Page #07)
{b) Show that the roots of the equation

a

(mx + ¢)? = 4x will be equal if c=—

m

Sol. See Q.S(ii) of Ex#1.2 (Page it 33)
Q.83. Find the middle term in the

1 N
expansion of [3){2 + —] .
X

Sol. See Q.G(i) of Bx# 2.1 (Page # 85)

Q.4.(a) If cose_—g and the terminal

side of the angle lies in the third
quadrant. Find the remaining

trigonometric ratios of 0.

Sol. See Q.1of Ex# 3.2 (Page #121)

cot?0-1

T 1:200528—1
cot” 0+

(b) Prove that

Available online @ ht

Sol. See@.1lof Ex# 3.3 (Page # 135)

Q.5.{a) Show that :

sin75°—sinld” 1
cos 75%+ cos 15° J§

Sol. See Q.lB(i) of Ex# 4.3 (Page # 190)
(b)  Find-the-right triangie-ASCin-which
v =90° a =250, o = 42°25’

Sol. SeeQlofEx#5.1 (Page # 208)

Q.6.(a) Find the cosine of the angle

between the vector
a=2i-8j+3k, b=4j+3k

Sol. See Q.S(i) of Ex# 6.2 (Page # 256)

{(b) Find the vector whose magnitude is
5 and which is in the direction of

vector 41 —-3] +k.
Sol. See Q2of BEx#6.1 (Page # 247)

ook o ok ok ok oK ok ok ok ok ok ok ok ok ok dkok ok ok ok ok ok
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