QUESTION BANK WITH SOLUTIONS IN MATHEMATICS-II

FOR 2"° SEMESTER DIPLOMA COURSES FROM SUMMER 2025 ONWARDS

UNIT-I

A. 02 marks Questions & Solutions

1. Define a unit matrix . Give an example of a unit matrix of order 3Level-1(Remembering)

Answer:A diagonal matrix whose diagonal elements are all unity is called as unit matrix.Example : A 3" order

1 0 0
0 1 0
unit matrixisl0 0 1

2.Define a singular matrix with example.Level-1(Remembering)

Answer: A square matrix whose determinant is zero is called a singular matrix.

[l 2
3 6lisasingular matrix.
1 m|
3.Evaluate |—w  wl. Level-1(Remembering)
1 w ) fu @ ,
Answer: —w  wl=1X - X(- )= (e o |
(1+ w + w* =0)
sinx COSX

4. Find the minimum value of |—cosx 1+ 5iﬂx|Level-2(understanding)

sinx COSX
Answer : —cos5x 1+ sinxl = sin x(1+sin x)- cos x (-cos x)

= sin X + sin’x+ cos? x
=sinx+1 (as sin? x+cos? x=1)
We know that the minimum value of sinx is -1.

Hence minimumvalue of sin x+1=-1+1=0.



1 2 1
2 1 3
5. Find M23 and Cs; of the determinant |1 4 ZiLevel-1{Remembering)
1 2
Answer: May3= 1 4l=1x4-2x1=2
3+2 _ 5 _ __ |1 1 _ —
- (-1)** Mz, = (-1)Mz = —Mg; =— |, 5| = -(3-2)= -1

6. What is the order of the matrixBif [3 4 2]B=[2 1 0 3 6]Level-2(understanding)
Answer: Order of matrix [3 4 2]is1x3

Orderof matrixI12 1 0 3 6]is1x5

Hence order of Bis =3 x 5.

7. Construct a 2x3 matrix having elements aj= i+jLevel-2(understanding)

lﬂn Q12 ﬁ‘r1sl
Answer: Let the matrix be Ll&@z1 @2z @23,

Given that ajj = i+
So. @11=1+1 =2 Az =1+2=3a,;=1+3=4

ﬂ-zj_=2+1=3ﬂ-22=2+2=4‘ﬂ-23=2+3=5

[2 3 4
Hence the required matrixisl3 4 5l
lz 4J 1 ll ﬂ} wl wER
8.1fA=13 13! and =l0 1! thenfindA- , .Level-2(understanding)

2 4 I o
Answer: Here A= [3 13] and =l{] 1

so,a-" <5 l-elo 1l 5l16 ol 37 il
4 x+1

9. SoIve|3 x |=5 .Level-3(Apply)
4 x+1

Answer:|3 x |=5

=4x-3(x+1)=5

=4x-3x-3=5



10. Find x and y if B —SlJ lJJ - l4JLeveI-2(understanding)

Answer : GivenB —31| EJ - ﬁ]

x+3y
Ex}f

= x+3}? =4‘ and 21’—}’:1

Now x+3y =4

3( 2% —¥ = 1) adding the two equations we get 7x=7 = X =l andy=2x-1=1
b 1=l 2

11. Findxandy iflp -2 0 —Z2lLevel-2(understanding)

Answer : Here [in _2}’] [[] —g]

= x=1and-2y=-8 (since two matrices are equal their corresponding elements are equal)

-8
=x=landy=-2 =4.

[EI 2 3 [? 6 3

12.1f A=12 1 4land B=11 4 5lthenfind 2A + BLevel-2(understanding)
[EI 2 3 [? 6 3

Answer :Given A=l2 1 4land B=11 4 5

So, 2A+B=2lg g i] l? 6 3J lﬂ 4 gl+l? 6 3J [4'? 446 6+3

1 4 5l= 1 4 5l=144+1 244 8+5
7 10 I
=I5 6 131

13. Define minor in a determinant & find the minors of the elements of |3 4lLevel-1(Remembering)

Answer : The minor of any element of a determinant is the determinant obtained by eliminating the rows and
columns in which the element occur.

M11 =4
Mlz :3

M21 :2



Mzz =1
14.Define inverse of a matrix .Level-1(Remembering)
Answer: If A and B are two square matrices of same order such that AB=BA=I (Identity matrix) then B is called
the multiplicative inverse of A . It is denoted by A™.
o o]
15.1fA=10 0 lthen prove that A’ = ALevel-2(understanding)

1 -1
Answer: Given A = [{] 0 I

1 -1 -1 1x1—-1x0 1x—1-1x07] 1 -1
AZ-AA=lEI []“EI ﬂl:[{]x1+{]x{] {]X—1+Dx[]]=l{] []I=A(Proved)

16. Given [* ¥ Z]—[—4 3 1] =[-5 1 0]determine x,y,z .Level-2(understanding)
Answer:Given [¥ ¥ Z]—[-4 3 1]=[-5 1 0]
=[x+4 y—3 z—-1]=[-5 1 0]
= x+4=-5, y—3=1 z—-1=0
=x=—-5—-4=—9,y=14+3=4,z2=041=0
17. Define transpose of a matrix with an example .Level-1{Remembering)

Answer: The transpose of a matrix A is the matrix of order nxm obtained by interchanging the rows and
columns of A . transpose of a matrix is denoted by A’

1 2 1 3
Example: if A =(3 4) then A’ =(2 4)

18. Define adjoint of a matrixLevel-1{Remembering)

Answer :The adjoint of a matrix is the transpose of the cofactors matrix of the given matrix. The adjoint of a
matrix A is denoted by Adj A.

x 1
19. For which value of x the determinant |2x 3|: 0 satisfies ? Level-2(understanding)

x 1
Answer :for |2x 3|: 0= 3x—2x =0 =x =0 5o for x=0 the given determinant satisfies.



7 8
20. Find the co-factors of |3 4lLevel-1(Remembering)

|? 8
Answer : Here A=13 4
Co-factors of an element is Cij=(-1)""M;

Cu= (-1)1+1M11= 1x4=4 , Cy,=-1X3=-3, C21=(-1)2+1M21= -1X8=-8 and C22=(-1)2+2M22=1X7=7

1+x 1 1
1 1+ x 1 |=0
21.Find the value of x if 1 1 1+ x Level-3(Apply)
Answer: Using R1=R1+R2+R3
3+x 3+x 3+=x
1 1+ =x 1 (=0
1 1 1+x
1 1 1
(3+x|1 1+ =x 1 |[=0
Taking 3+x as a common factor ,we get 1 1 1+x
0 0 1
(3+x)|—-x =x 1 |=0
0 —x 1+x

Using C1=C;1-C;,C,=C,-C; ,we get,
Expanding (3+ x)x* =0 so the value of x =— 3 or 0.
22. Check the system of equation 2x-y=5 and 6x-3y=15 is consistent or in consistent. Level-2(understanding)

|2 -1 | 5 -1 |2 5 |
Answer: A= 16 —31=-6+6=0, A;=115 —31=-15+15=0and A, =16 15! =30-30=0

Since A=A;-0,=0

The system is consistent and has infinitely many solutions.



B. 05 MARKS QUESTIONS & SOLUTIONS

1. Solve 2x-y =2, 3x+y = 13 by Cramer’s rule

Level-3(Apply)
Answer:Given 2x-y = 2, 3x+y = 13

A= |§ _11|=2+3=5

2 -1 _ _
A |13 1|_2+13_15
2 2| _Hp o
Ax= |3 13|_26 6=20
x=y=1
By Cramer’s rule Ay Ay A

A1 A 15 20
¥x=—andy=—=x=—and y =—
so a A 5 5

ﬁ'x:Sand}?=4‘

a a® a°
b b b3
2. Prove that ¢ ¢ cl=abc(a-b)(b-c)(c-a). level-3(Analyse)
a a° a°
b b* b3
Answer: L.H.S.= c & ¢
1 a a°
1 b b*
= abc 1 ¢ ¢°| (Taking a,b,c from Ry, Ra,R3)

0 a—b a*—F
0 b—c b*-—-¢

=abc 1 C c®  l(replacing R1 by Ri-R.and replacing Rz by Rz-Rs)
0 1 a+b
0 1 b+c

= abc (a-b)(b-c) 1 ¢ c* |(Taking(a-b), (b-c) common from R1&Rzrespectively)
‘1 a+b

=abc (a-b)(b-c) 1 b+e

= abc(a-b)(b-c)(b+c-a-b)
= abc(a-b)(b-c)(c-a) = R.H.S



5 3]
[12 71 then verify that A2-12A-1, =0 where |5 is an identity Level-3(Apply)

3. If A=
matrix of order 2.
5 3]
Answer: Given A = 12 7
[5 3]'5 3] [5)(5+3>(12 5X3+3>(?]
So, A2 =AXA = 12 71112 71= 12x5+7 x12 12x34+7 %7
[25+36 15+ 217 [61 36]
= 604+ 84 36+491= 144 85
[5 37 [Eﬂ 36] [
Now, 12A=12 12 71= 144 84landly= 0

[61 36]_[ED 35]_[1 0
Thus A%12A-, = 1144 851 l144 84l lo 1

[El—ﬁﬂ—l 36 —36—0 [n 0
= l144—144 —0 85-—84—1l=lo 0l=0 (verified)

1 2
l I ’ “‘
4. Verify that (AB)" = BT AT where A = 3 -2 1landB= [—-1 1 level-3(analyse)
1 2]
l J 2 0
Answer :GivenA = 3 - 1land B= -1 1l
A.B= _2 1 I 1 1]
1+4—-3 24+0+3 2 5]
= 3—4—-1 6+0+11= -2 7
2
wer= 5 7]
1 3
1 2 —1J 2 -2
B'= and AT 3 1
BTAT =
1+4—3 3—4—1 2 —ZI
= 2+0+3 6+0+11= 5 7

Hence (AB)" =BT AT



2 -1
5. Find the inverse of the matrix ll 3 | . Level-3(Apply)

I 3]
Answer : Let A= 1 3
2 -1
Al | 3]=2x3-(Dx1=6+1=7=0
Hence Alexists .
A_j' = ﬁ
We know A
Minors:
Mi1=3 , Mi,= 1, M1 =-1and My=2
Co-factors:
Cii=M11=3, Ci2=-M1=-1, Ca1=-Mz1 =1 and Coo= M= 2
2 3l
Adj A= -1 2
L1 adj4
| Al
[ 3 j_J E 1
77
—1 2 -1 2
= 7 = 77
6. Solve the equations x+2y =3 and 3x+y=4 by matrix method. Level-3(Apply)
Answer : The given system of equations is of the form AX=B
5 1 M ]
Where A= 3 11,B= 4land X =
5 il
Now,, |A] = 3 11=16=-520
So the inverse exists.
Now AX=B
=y = AT'B
. -1
To find A
Minors:

Mp=1 , M= 3 , M3z1=2 and Ma=1
Cofactors:

C11=M11= 1, C1=- M1= -3, C21= -M2z1=-2 and C;=Mpz= 1



[1 -2 = =

l 1 _EI A1 = ﬁ L -3 1

Adj A= —3 1land la| == -5 = -5 -5
1 2
-5 5
3 1

Hence x=1 and y=1

7. Find A and B where

2 2 5 1 6 5
2A+B=\5 4 3 ﬂﬂdﬂ—25=\5 2 -1
1 1 4 -2 =2 2 Level-2(Understanding)
2 2 5§ 1 6 5
24+B=1|5 4 3 andf-'l—25’=\5 2 —1‘
Answer : Given 1 1 4 -2 =2 2
4 4 10 1 (3] 5 5 10 15
2244+B)+A—-2B=|10 8 6|+ |5 2 —1|=|15 10 5]
Now 2 2 B -2 =2 2 0 0 10
5 10 15
=54=|15 10 &
0 0 10
1 2 3
=A=(3 2 1]
0 0 2
Therefore
1 6 5 1-1 2—6 3-5 0o —4 -2
2B=A- [5 2 —1‘= 3—-5 2—-2 1+1|=|-2 0O 2‘
-2 -2 2 0+2 042 2-2 2 2 0
0 -2 -1
=B=|-1 0 1]
1 1 0




Find the Adjoint of the matrix

Level-3(Apply)
Answer :Now co-factors of the given matrix are

1 0
C11= Mu= |2 —1|= -1
-1 2
Cio=-Mp= =2 —1I=3
3 1

C13= M13= —2 2|= 8

2 3
c21=-|v|21=_|2 —1|=8

% 2
C22= M22= -2 —11=5
1 2
C23= -M23= B |—2 2|= -6
|2 3
C31= M31= 1 ﬂ =-3

_|1 3
C32=-|V|32= 3 ﬂ=9

|1 2
C33= |V|33 = 3 1 = -5
Adjoint of A is the transpose of [ Cij]sxs
-1 8 -3
3 5 9 ]
Hence adj A= 8 -6 -5l.

Using Cramer’s rule, solve the system of equations
5x—y+4z=5
2x +3y+5=
=2

5x —2y+6z=—1

5 -1 4
A=12 3 &5
Answer : We have T =7 A

= 5(18+10)+1(12 —25) +4(—4 - 15) =51

5 -1 4
Ay=1[2 3 5
-1 -2 nA

Level-3(Apply)



= 5(18+10)+1(12+5) +4(—4+3) =153

5 5 4
A, =2 2 5
5 -1 A
= 5(1245) —5(12 — 25) +4(—2 — 10) =102
5 -1 5
A;= |2 3 2
5 =2 —1

=5(—3+4)+1(-2-10)+5(—4—15) =—102

Since A # 0, we have by Cramer’s rule,
S Ay _ 153 _
A N
_ A, 102 _
Y=2a " 51
_ A _ —102 _
S S

rx=3,y=2,z=-12

10. Solve the system of linear equations by using matrix method.

X+y+z=3
X+2y+3z=4
X+4y+9z=6
The given system of equations can be written as AX=B
111 X 3
=1 2 3 ,X=l}? 4
Where 1 4 9 zd B= 6
111
|4l =11 2 3
1 4 9
_q 12 3 _41 3 12
=13 ol -1l ol*1ly 4
=1(18-12)-1(9—-3)+1(4-2)
=6-6+2

Level-3(Apply)



Since|A4| # 0, Ais not singular,
Hence, A™! exists and the unique solutionis X = A™*B.
Cofactors uftlle elements of | 4] al e given by

AH“h ) =6, Az =- h ol ==& AH“' i|=l

_ _ LYy __
Az = | -5 AEE_|1 QL‘SJAZE_ |1 4l =3
1 _
A =]y 3=t An=|] }=—2 4u=|] }=1
Apn A An;
13 Az Az
6 -5 1
:[—6 g -2
2 =3 1
1[ © -5 1
2 A= _—_adjA==|-6 8 —2]
Al 219 3 4
=X=A"'B
1[ © -5 17](3
:f_ﬁ 8 —2‘ 4]
2 -3 11ll6
1| 18—20+6 ] 1[4 2
25—18+32—12 = 52 = 1]
| 6—12+6 0 0
x 2
:-[y]z[l =x=2,vy=1,z=0
= 0
1+a 1 L1 q
1 1+ b 1 :abc{l+;+g+;}
11. Prove that 1 1 i1+¢ Level-3(Apply)
1+a 1 1
1 1+ b 1
Solution: L.H.S = 1 1 1+ ¢
1+a—1 1-1 1
1-1—-b 1+b-1 1
= 1—-1 1-1—-¢ 1+¢ (replacing C;=C;-C,,C5=C,-C3)




i 0 1
—bh b 1
= 0 —¢ 1+4+¢
Expanding we get
ﬂlb 1 | —b b
= —c 1+ cl+1 0 —c

alb+ be+¢) + be

ab + abec + ac + be

1 1 1
abe(1+ 2+ 7+ pys

1 1 1
b+c c4+a a+b

12. Prove that b+ c*+a® a®+ b= (b-c)(c-a)(a-b) Level-3(Apply)
1 1 1
=|b+c ct+a a+b
Solution: L.H.S b*+c¢* +a® a?+ b
1 1—-1 1—1
b+c cta—b—r at+b—b—rc
= Ib*+c F+a®—-b - a®+ b*— b — Pl (replacing C2 by Co-C1and Csby Cs-
Ci)
1 0 0
b+ a—b a—c
= b>+c* a*—b* a®—-c?
1 0 0
(a—b)(a—c)| b+c 1 1
= b2+ a+b a+ cl(Taking common(a — b)(a — €)from C,&Cs

respectively)

1 1
(a=b)(a=¢c) |a+b a+c

- (a—b)la—c)(fa+c—a—Db)
-(a—b)(a—c)(c—b)

=(b—c)(c—a)(a—b) =RHS



QUESTION BANK WITH SOLUTIONS IN MATHEMATICS-II

FOR 2"° SEMESTER DIPLOMA COURSES FROM SUMMER 2025 ONWARDS

UNIT-II

A. 02 marks Questions & Solutions

1. Evaluate j a™ dx (L-1-
REMEMBER)
mx _ ali".‘.'fi
J a™ dx - +c
Soln:
_ a'i’!.‘l.'
Tm loga o
(Ans)
2. Evaluate JV1+ cos2xdx ... (L-2-
UNDERSTANDING)
_ ﬁ sinx +c¢
Soln: | V1+ cos2xdx = [V2cos’xdx = [ V2 cosx dx = V2 [ cosx dx- (Ans)
1 -1
3. Evaluate Jesm e gy (L-2 -
UNDERSTANDING)
Jesm_lxﬂns_lx dxr = J’ E.T,-"Z dxr = en,-"? J’ dyx = er:,-"?_.r +c
Soln: (Ans)
4. Evaluate Jﬂxex de .. (L-2 -
UNDERSTANDING)
x _ x _ (ae)* (ae)* _ lme)*
jﬂ e dx = J {ﬂe] dx = log (ae) log a+loge - loga+l te
Soln: = (Ans)
5. Evaluate J’:r~++ ............... (L-1-
REMEMBER)
dax dx 1 4 X
Jagm =l =tanis+c

Soln: (Ans)



6. Evaluate [ 2 é™dx ((L-2 -
UNDERSTANDING))

J2e™dx = [2xdx=2 [xdx =2.?+c=x2 +c
Solution:-

7. Evaluate J2xe” dx ((L-2 -
UNDERSTANDING))

’ = = = = =£
Solution: - J 2xe¥dx [Put * t =>2xdx =dt =>dx=—]

=J-e':dr=e"+c=e":+c

8. Evaluate J e cose* dx ((L-2 -
UNDERSTANDING))

Solution: - Jex cose” dx [Put e* =t == e'dx = dt]
= [costdt =sint+c =sine* +¢
9. Evaluate Jtan®xdx ((L-2 -

UNDERSTANDING))

Jtanzxdx=J{sec2x—1]dx=Jseczxcix—de=tanx—x+c
Solution: -

10. Define integration ((L-1 -REMEMBER))

Solution: - The process of finding anti-derivative of a function is called as integration.

J’ COsSX dx

1+sinx

11. Evaluate (L-2 -
UNDERSTANDING)

J' COEX dx = dt .
P " [Put 1+ sinx =t = cosx dx = dt]

Solution:-

=logt+c=log(1+ sinx) +¢



J' vt dx

g x

12. Evaluate (L-2 -
UNDERSTANDING)

J=Fdx = [ (S+3)de= [ (5 + e)dx = [ e*dx + [ e dx

-E'I
Solution:-
=e*—e " +¢c
13. Evaluate  J xsinx dx (L-2 -

UNDERSTANDING)

| xsinxdx = x [ sinxdx — | (ixj sinx r:ix) dx
Solution:-

= x(—cosx) — J. 1(—cosx)dx =— xcosx + l- cosx dx =— xcosx + sinx+ ¢

14. Evaluate  J sinx cosx dx (L-2 -
UNDERSTANDING)

J sinx cosx dx = J’—ES[H'ZWH dx = _]’Sjnz:ZI dx

Solution:-

. _ 1 f—roslx __ cos2x
[ sin 2xdx _?(T) +c=— n +c

ru||-t

15. Evaluate 150521’ dx (L-2 -
UNDERSTANDING)

J(ﬂ) dx = %J (1+ cos2x)dx

. 2
Solution:- J’CﬂF x dx = 2

= Z[fdx + Jcos2edx] = 2(x +2=) 4 ¢

2

Jl dx
16. Evaluate 0 145" (L-2 -
UNDERSTANDING)
1 dx

= [tanx]'= tan"!1 —tanl0=Z-0=
Solution:- D Trat [tan x]n tan "1 —tan -0 " 0

o



1
17. Evaluate -I—:l |x|dx

UNDERSTANDING)

Solution:-

E e B G

1. Evaluate
APPLY)

Soln: J €% sin2x dx
=J ef(—dp)
=" j Ecdt

e" +c¢

E-I."I:l.'.-'.':I _l_ c
=- (Ans)

2. Evaluate
APPLY)

= [2, Ixldx = % |xldx+ [ Ixldx = [0, —xdx+ | xdx

+)+-)-tein

2

B.05 MARKS QUESTIONS & SOLUTIONS

J 05" sin2x dx

Substituting

=> 2cosx (-sinx) dx=dt

=> -sin2x dx = dt

1+e™*

J'dx

1+e~F 1+

Soln:

_ edx
==

d a fd
=== 5
&

1+e¥=1t
Substituting

e*dx = dt

(L-3

(L-3



= logt +¢

=log (1+e")+ ¢
(Ans)

3. Evaluate JtanTlxdx (L-3 APPLY)

Soln: Jtan™tx dx

tan"lx x—j—irxrix
14x°
1+ =t
Substituting
=>2xdx = dt
x
=xtan *x —J.
1+ x°
J’ldt
=xtanlx — | ——
t 2
_ 11
=xtan lx ——| —dt
2J t
_ xtan lx —%lngt+r:
—1 _i
_ xtan "~ x 2lt:ng{1+ )+ ¢ (Ans)
4. Evaluate J e*sinx dx (L-3

APPLY)

solution: - 1= | e¥sinx dx = sinx [e¥dx — | [;—I[siﬂx] | e"dx} dx

= ginx e* — I. e“cosx dx



d
= sinx e¥ — cosx I-EI dx — J. Ia(msx) J- exdx] dx

= sinx e* — cosx e® — ]. sinx e*dx
=sinxe* —cosxe* —1

EI
== 2] = e*(sinx — cosx) => I = E{siﬂ,x— COSX)

5. Evaluate J " (sinx + cosx) dx (L3
APPLY)
Solution: - J e*(sinx + cosx) dx

Take f(x) = sinx then f (x) = cosx
[ [ (0700 +£ dx = ) +e]

=e'sinxdx+ ¢

T
T 4/0OSX
-

0 yeosx+sinx
6. Evaluate (L-3 APPLY)
Ccosx
dx
p yoosx +sinx

Solution: —letl =

o J{‘us Ga—x)+_‘||si.n I::;—x)

L)) F(x) dx = [ fla— x) dx]

T
_J’? Vsinx dx
g Vsinx ++cosx

fzi oS X dx 1'2_1 Vsinx

==2] = + dx
p yoosx ++/sinx p Vsinx + +/cosx



?ziw.n'sinx+wxcr:rsx
= dx
o Vsinx ++cosx

7 Veoosx

o yeoosx +sinx

J' 3Ix+1
(x+1)(x—2)

o

7. Evaluate
APPLY)

Ixdl 4 B i
Solution:-Let (»+1)(x=2)  (x+1) = (x—2)------mmommmmn ()

Ix+1 _ Alx=2)+B(x+1)
(x+1)(x—2)  (x+1)(x—2)

=3x4+1=Ax—2)+B(x+1)___

Puttingx +1=0in (ii‘J, we get,
3(—1)+1=A(-1-2)+B(—-1+1)

=»—3+1= A(-3)+B(0)

Puttingx —2=01n (i), we get,
3(2)+1=A4(2-2)+B(2+ 1)
=6+ 1= A(0)+EB(3)

=7=0+4+3F

=7=3B



U
e
I
wi =

in
Putting the values of A and B (1'], we get,

" -
F d

Ix+1 _ 3 3
(x+1)(x—2)  (x+1) = (x—2)

. 3x+1 _ 7 3
a j(x+1}(x—2} dx j ((x+1} + (I—Z}) dx

_ ZJ' dx 7 odx
37 x+l 3" x—2

=§log{x+1) +§log(x— 3)+¢

8. Find the area enclosed by the circle > +y'=a’
APPLY)

&h

. . . . . 2
Solution:- Given equation of the circle is x*+y =a
= };r :i '\'lﬂ.z — _'1'2

vy =0 in first quadrant

sy =VE 2 )

& Areaof circle =4 X Area of first quadrant



=4j’;}rdx=4j’;#a2—xzdx

=4 jcf_""laz — a?sin’f g cos0dB

(Put X = sinf = dx = acosfdf,

= = = I
Asx—l:l ::-E—D,x—a::-ﬁ—z)

=4 [Z,/a2(1 — sin?8) a cosHd
=4q jtf_\,l' a’cos?f cosfdf
= 4&_2 ju‘?_ﬂ'ﬂsz Bdd

:4112 j§(1+r:szﬁ'}d9

=2a® [F(1+ cos26) df

T
:zaz[ﬁ_l_stE]:-a
=3 2 E-'-iz%_ _sinﬂ
- a'(z 2 2 )

=2a*(2+0-0)

2

=2a’==ma

ta |5

2

=~ Area enclosed by the circle x* + y* = a® is ma’sq. unit.



QUESTION BANK WITH SOLUTIONS IN MATHEMATICS-II

FOR 2"° SEMESTER DIPLOMA COURSES FROM SUMMER 2025 ONWARDS

UNIT-II

A. 02 marks Questions & Solutions

Q1. Prove that the lines 3x+4y+7=0 and 4x-3y+1=0 are perpendicular to each other.
(L-2 Understanding)

Ans: LetLi:3x+4y+7=0 and Lz : 4x-3y+1=0

_ a_ 3 _ a 4 _4
Slope™ = 7%~ TFand™ T T3 T3 3
3 1
My XMy = ——X—=—
1 2 173

= L, 1 L,

Q2. What is the slope of a line making an inclination of 459 with positive direction of X-axis
?(L-1 Remembering )

Ans: Given & = 45°
Slope = tan = tan 45° =1
Q3. Find the equation of circle with centre at (0,0) and radius 4.
(L-1 Remembering )
Ans: By Centre and radius formula, (x— 0>+ (y—0)*= 4
=x*+y*= 16

2x2+ 2y’ + 4x+ 8y + 2 =0
Q4. Find the centre and radius of the circle,

(L-2 Understanding)
Ans: The equation of the circle can be written as, ¥4+ v+ 2x+ v+ 1 =0

Equating with general formula of circleX” + ¥*+ 2gx + 2fy+ ¢ =0



2g =2=g=1

2f =4y=f=2

(@]
I
(U

Centre= (-g, -f) = (-1, -2)

Radius=V@* +f*—c=v124+22—1_9

Q5. Find the area of triangle whose vertices are given by (1, 1), (3, 2), (3, 3).

(L-2 Understanding)
Ans: Area= %l_xj_[}’z - }’3] + X3 b’ﬁ - yl} + xﬁ(yl - J’Z}J
=§ll(2 —3)4+3(3-1)+3(1-2)]

=_[1( 1)+3(2) +3(-1)] =3 1squn1t

Q6.Find the perpendicular distance from the point (2.1) to the straight line

12x -5y +9=0
.(L-1 Remembering )

Solution: We know that the length of the perpendicular from the point (*1.¥1) on
a_rj_+b1.1:|::|
Jat+b2

ax+by+c=0ig

So, the length of the perpendicular from the point (21) on12x =5y +9 =0

|12><2—5><1+9|_|
| J122 + (=5)2

k 2x -3y +7=0 3x+ky+2=0
Q7. Find the value of if the lines and are

perpendicular each other.(L-2 Understanding)

Solution:The lines 2X— 3y +7 =0 gpnd3x+ ky+2 =10
4, 2

B, 3

my =



=4z -3

m
and 2 B, k.

Since the lines are perpendicular to each other

= mq.m, =—1
2 —3

e — ——
3 k

= k=2 (Ans)

2 _
vy = 4ax
Q8. Find the length of latus rectum of the parabola if it passes through the point
(3.2),(L-2 Understanding)
y: =4dax
Solution: Given that the equation of parabola is
It passes through the point (3.2),
1
So, 4=12a=a=3
1 4
Hence, length of the latus rectum =da=4x3= 3(Ans.)

Q9.Find the equation of the parabola whose vertex is at (0.0) and which passes

y=20
through the point (2.3) with the axis .(L-2 Understanding)
y* =4ax
Solution: Here the equation of parabola be
Since (2.3) lies on it, = 9= 4a.2
9
= q=—
8
},z =4.-x

So, the required equation is

9
= J_,Z = Ex

= 2y* =9x

= 2}72 —9x =10 (Ans_)



Q10. Find the equation of the circle whose end points of the diameter are (1,0) and
(0,1),(L-1 Remembering )

Solution: Equation of the circle whose end points of the diameter are (L.0) and (0.1) is
given by

x-Dx-0)+(y—-0)(y—-1)=0
= x> —x+y*—y=0
= x> +y* —x—y=0 (Ans)

Q11.Find the length of the major axis and coordinates of the vertices of the ellipse

16x? + 25y% = 400
.(L-2 Understanding)

Solution: We have 16x* +25y% =400

Where @° =25 gnd b* =16j,a=5,b=4

a=bhb
Clearly, , S0 X-axis is the major axis.

Length of the major axis =2a =2 X 5= 10

The coordinates of vertices are (%:0)and { — 5.0), (Ans.)

Q12.Find the equation of ellipse whose vertices are ( £ 10,0) and foci are ( £4,0),
(L-2 Understanding)

Solution: Since the vertices are on the x-axis, the equation of ellipse will be

L

£ P
a” b , where is semi major axis.

of the form
Itis givena =10,c =4

Using € = a* — b? = b = V100 — 16 = /84

R
Equation of ellipseis 100 " 8¢+ ~ (Ans.)



Q13. Find the equation of the line passing through ( — 1. Z2)and making
intercept2 on the Y-axis.(L-2 Understanding)

y=mx+c
Solution:Let the equation of line be

Here, y-intercept € =2,

So, ¥ = mx +2

Again, it passes through (—1.2) jts equation is given by,

2=—m+42 =m=0

So, equation of straight lineis ¥ =0 + 2

=¥ =2 (Ans.)

Q14.Determine the equation of straight line parallel to x-axis and pasing through
(3.4).(L-2 Understanding)

Solution: The equation of straight line parallel to x-axis is givenby ~  ------ (1)
Since the line passes through the point{gr‘gI

“The required equationis ¥ =4. (Ans.)

4x + 7y =12
Q15.Reduce the equation to the intercept form.

(L-2 Understanding)

Solution: Given equation is 4x +7y =12

4x+?}' )

T — ——

12 12

=:-§+%=1
7

7 (Ans.)

x+y+7=0 x—y+1=0
Q16. Find the angle between the lines and .



(L-2 Understanding)
—1 |azbi—aib,

g = tan
Qyas+byba

Solution:Angle between two intersecting lines is given by

Hereﬂ.lzl,ﬂ.zzl,bl:lﬂ.ndbzz_l =:"ﬂlﬂz+blbzzl_1=[]
So, the angle between the two lines is 90", (Ans.)

Q17.Find the equation of straight through the points ( — 1.1} and (2. 1),

(L-1 Remembering)

Solution: The equation of straight line through the points { = L.1) and (2.1} is

1-1 P— oy = (2L (y — 1
y-l=s70G+1) {Use Two point formula y-} yi=( x2-%1 ) xl)}

=y—1=0 =y=1 (Ans)

Q18. Find the point of intersection of the lines 2x —3y —7 = 0 3nd
3x—4y—-13=0
. (L-1 Remembering)

Solution:Let P(X. ¥) be the point of intersection of 2X —3y —7=10

N (B -(AX(ET) STXE- (13K
Then,P(x’}')_( 2x(—4)-3%(—3) ’2):{—4}_3){':_3})

39-28 —21+26
~ \T6+9 ' —6+9 ) - {11’5)(Ans.)

Q19. Find the centre and radius of the circle X* +y* + 6x — 4y = 12.

(L-2 Understanding)
Solution:Given equation of circle is X* + y* +6x — 4y — 12=10,
Here, 29 =6 =g =3

2f =—450f=-2



Andc =—12

Hence, center= (—g. — f) =(—3,2),

Radiusv 9 +f2—c=V9+4+12=V25=5 i (Ans.)

Q20. Find the equation of the circle which touches the X-axis and whose centre is at
(3r4‘).(L-3 Applying)

Solution: Since the centre of the circleis (3:4) and it touches the X-axis
So, radius of the circle is r= 4.

~Equation of circle is (x —3)* + (y —4)* =16

= x249 —6x4y*+16 —8y—16=10

= x> +y* —6x— 8y +9 =0 (Ans))



B. 5 Marks Questions with Solutions

Q1. Find the equation of straight line passing through point (-4, 2) and parallel to the
line 4x-3y-10=0.(L-3 Applying)

Ans: LetLi:4x-3y-10=0

@
Ty = -_—— =
slope " ! b

. 4
nmy =M, = E

Since two lines are parallel to each other,
Line passes through (-4, 2)
So equation of required line is ¥ —¥1 = M3 (x —x)
4
=y—2= ;{x—l—al)
= 4x —3y422=10

Q2. Iflatus rectum of an ellipse is half of its minor axis, calculate its eccentricity ‘e’ ?
(L-3 Applying)

x2 y2

Ans: Letthe equation of an ellipseis a ' 2 .
z_bz
Minor axis=2b and latusrectum= =
Given latus rectum = half of Minor axis
2b* 20 b 1 b* 1
S— = — S—= = =3— ==
a a 2 a* 4
2 =
o e=J1-2 = [1-32=2
Eccentricity, a 42
2Zx—y—1=0
Q3. Find the equation of line passing through the intersection of lines
3x —4y+6=0 x+y—2=0
and and parallel to the line .

(L-3 Applying)



Solution: Point of intersection of 2X =¥ —1=03nd 3x —4y +6 =0 jg

(—1>< 6—(—4)(—1) (-1 xa—ﬁ(zj)z(—6—4 —3—12)

2(—4)—3(—-1) "2(-4)-3(-1 —8+3" -8+3
B (—10 —15) (23
=)=
Any line parallel to the line* + ¥ —2= Ojsgivenby X + ¥ +k =0__________. (1)

Since the line passes through (2:3)hence it satisfies the equation (1)
So,2+3+ k=0
=k =—5

k
Now, putting the value of in equation (1), we get* +¥ — 5=0,

* Required equation of lineis ¥ + ¥ =5=0_(Ans))

Q4. Find the equation of the circle which passes through the points (0. 0). (3. 0) and
(0.4),(L-3 Applying)

Solution: Let the required equation of circle be

v +2gx+2fy+e =0 (1)

Since the circle passes through (0,0)

=0+04+0+0+c=0

Also, the circle passes through (3.0)
=9+0+6g+c=0pyutc=0)

= bg =—19



Again the circle passes through (0.4)

—=0+16+0+8f+0=0

= 8f =— 16
== 2 (4)
C.' r
Substituting the values of in (1) we get

-3
x4yt +2 (?)erz(—z}ern =0

x* +y* — 3x — 4y =0(Ans))

x+3y—1=0

Q5.Find the distance of the point (3.2) from the line
3x—4y+1=0
parallel to the line .

Solution: Any line passing through the point (3.2) is given by

m
Now putting the value of in equation (1) we get,

3
y-2=7(x=3)

= 4y—8=3x—-09

= 3x—4y—-1=0_________ (3)

Let be the point of intersection of the line (3)and * +3y—1=4

, measured



Q (4+3 —1+3) 7 z)
So, coordinates of is \9+4’ s+2/  \13713

ro- =g o ()
e ey
ey

_ {1024 | 576  [1600 _ 40
169 = 169 165 13 (Ans.)

2

Q6.Find the equation of straight line passing through (-2,3) and sum of whose
intercept is 2. (L-3 Applying)

Solution: Let the equation of the line in intercept form be,

X, ¥y _
s Tr = 1 where a and b are x-intercept and y intercept respectively.

Given that a+b =2 = b =2-a.

Putting this in above equation we have,

x v
- =1
a+2—a

Line passes through (-2,3),

—2 3
= —1 =1
a 2—a
—2(2—a)+3a _
a(2 —a) B

= _4+5a=2a-0° = @*1+33-4=0



= (a+4)(a-1)=0
=a=-4 or a=1

If a=-4 then b= 6, hence equation of the line is,

= 3x-2y+12=0
If a=1 then b= 1 and hence equation of the line is,
x+y -1=0. (Ans)
Q7.Find the equation of the line which passes through the point

4x+3y+5=0
(1,2) and perpendicular to the line .(L-2 Understanding)

Solution: Equation of the line perpendicular to the line 4x +3y +5 =10

is givenby—3x +4y+d =0 (1)

Since equation (1) passes through (1,2),
——3X1+4X2+d=0
—d=3-8=-5
So, the required equation of line is —3x +4y — 5=0
= 3x—4y+5=0_(Ans)
Q8.Find the coordinates of foci and vertices of the hyperbola

16x% — 9y? = 144
.(L-2 Understanding)

Solution: We have 16x% — 9y* = 144,

xz :1_'2

— =1
9 16



Where @* =9,b% =16

jea=3, b=4

e=\[1+b—:=J1+£=;
The eccentricity o 2 3
The coordinates of foci are (ae.0)and(—ae,0)i.e. (5,0) agnd ( — 5.0).
The coordinates of vertices are (3.0) and ( — 3.0). (Ans.)
9.Find the equation of line passing through the intersection of lines x+3y+2=0 and
q p 8 4 y

x—2y—4=0 2y +5x—-9=0
and perpendicular to the line .

(L-3 Applying)
Solution: Point of intersection of 2X — ¥ —1=03pd3x —4y +6 =0 jg

(3>< (-9—-(—2)2 2x 1—(—4}1})

(—12+4 2+4)

1(-2)—1x3) "1(-2)—1x3) —2—-3"-2-3
(-8 6y 8 6
(=) -G

Any line perpendicular to the line2y + 5 =9 =0 jsgjvenby 2X — 5y + k=0____. (1)

B 6

Since the line passes through {E’ N E), hence it satisfies the equation (1)
8 —6

SO’ZxE—Ex?—H{—U

—46
= 164+304+5k=0 =2 k= T

k
Now, putting the value of in equation (1), we get

2x — by — % =0
~ Required equation of line is 10% — 25y —46=0 (Ans.)

Q10.Find the equation of the ellipse with its Centre at origin, axes along the

coordinate axes and which passes through the points (2.2) and (3.1),



(L-3 Applying)

Solution: Let the equation of ellipse be 4x* + By* =1
This passes through the points (2:2) and (3.1).

Hence, 44 +4B =1

And 94+ B=1

3
Solving we get"f'1 = B=3

3

3.2 ,3 2 _
Hence the equation of ellipse is 32 toy =1

= 3x* +5y* =32 (Ans)



QUESTION BANK WITH SOLUTIONS IN MATHEMATICS-II

FOR 2"° SEMESTER DIPLOMA COURSES FROM SUMMER 2025 ONWARDS

UNIT-IV
sl A. 02 marks Questions & Solutions BT Level
No
1 Define Unit Vector and Null Vector L-1,
Remembering
Ans. | Unit Vector: A vector is said to be unit vector if its magnitude is 1 or unit. It is denoted by &
Null Vector: A vector is said to be null vector if its magnitude is zero or null and has infinitely
many directions. It is denoted as 0
2 Find the unit vector of the vectora = 2i — 3j + 6k. L-2,
Understanding
Ans. | w.k.t. If dis any vector, then its unit vector is given by @ = il%:il'
dl =22+ (—3)2+62 =149 =7
o~ 2. 3. &~
Sod = i(;t-;]-i—;k)
3 For what value of ‘a’ the vectors @ = i + 2j — kand b = ai + j + 5Skare perpendicularto | L-2,
each other. Understanding
Ans. |ATQ dLlbedeb=0
>la+21+(-1)5=0=>a=3
4 For what values of ‘m&n’ the vectors @ = mi + 4j — 3kand b = 4i + 2j + nkare parallel | -2,
to each other. Understanding
Ans. | WKT. dllh o &= -2
by by b
m 4 =3 3
=—=-—=—=m=8&n=—-
4 2 n 2
5 Ifp =i+ 2j,q=j— 3kand¥ = k — 4ithen find 2(p + 3¢) — 57 L-2,
Understanding
Ans. | 2(p + 3§) — 57
= 2P+ 64 — 57
= 2i +4j +6j— 18k — 5k + 201
= 220 + 10j — 23k
s — 2 - 2 H
6 If @and bare perpendicular vectors, then show that (@ + b) = (d — b) L-3, Applying
Ans. |[WKT. dlbeodeb=0=42deb=0

2 b b — 2
HS: (@ +Db) =a®+2dsb+b>=a’>—2d«b+b2=(d—b) =RHS. Proved




7 Find the work done by the force i — 3kona particle to displace it from (1,2,0) to (0,2,3). L-2,
Understanding
Ans. | Given force F = i — 3k
Displacement § = (0,2,3) — (1,2,0) = (—1,0,3) = —i + 3k
~Work done=W = F « § = 1(—1) + (—3).3 = —10unit
8 The position vectors of A,B and Care 2i + j — k, 3i — 2j + kand i + 4j — 3k respectively . | L-3, Applying
Show that A, B and C are collinear.
Ans. | 4B = pVofB — PVofA = (3 —2)i+ (—2— Dj+ (1 —(—1))k=i—3j + 2k
Similarly BC = —2i + 6] — 4k = —2 (4B)
As ABIl BCand B is common, therefore A,B, C are collinear
9 Show that the points (3,4) ,(1,7) and (-5,16) are collinear. L-3, Applying
Ans. AB=(1,713,4)=(-23
BC (516) (1,7)=(-6,9)= 3AB
As ABII BCand B is common, therefore A,B, C are collinear
10 |IfF =2i,7 = 3j then find momentum of force. L-2,
Understanding
Ans. | Momentum of force= i = 7 x F = 3j x 21 = 6(—k) = —6k
11 | fd=2i+3j—k andb = 2i — 2j + 4k then calculate @ x b L-2,
Understanding
Ans. U [ A . .
dxb= 3 —1|=(12-2)i—(8+2)j+(—4—6)k = 10i — 10f — 10k
2 =2 4
12 | What inference can you draw whend@ x b = O andd « b = 0? L-2,
Understanding
Ans. | Given dxb=0anddsb =0
—(@=0orb=0ordlb)&(@=0orb=0ord L b)
— G=00rb=0
13 Determine the area of a parallelogram whose adjacent sides are the vectors @ = 2T'and L-2,
b= 3j. Understanding
Ans. | Area of the parallelogram with adjacent sides given by @ and bis given by
area=1d X bl=121 X 3jl= 16Kk1= 6 sq unit.
14 | Find a vector which is perpendicular to both the vectors @ = i + 3j — 2kand b=—-i+3k | L2
Understanding
Ans. | A vector which is perpendicular to both dand bis given by @ x b

-~

LT ke gk N X
axb=|a, a, a= 3 2|=(9-0)i—-(3—-2)j+(0+3)k=9i—j+3k




15 Prove that the sum of the vectors represented by the sides of a closed pentagon taken in L-3, Applying
order is a zero vector.
Ans. | Let ABCDE is a pentagon.
A.T.Q we have to show AB + BC + CD + DE + EA =0
LHS:
AB+BC+CD+DE+EA=AC+CD+DE+EA=AD+DE+EA=AE+EA=0
16 | Find [@ — b, if two vectors G& bare such that [d@| = 2, [b| = 3&d+ b = 4 L-2,
Understanding
— 2 — 2 — = i
Ans. | . la—b| =ld2+|b| —2d+b=22+32-2-4=5=|d—b|=V5
17 | Define Collinear Vector? L-1,
Remembering
Ans. | vectors which lie along the same line or same parallel support are known as collinear
vectors.
18 | find the magnitude of u = 2i + 3j L-2,
Understanding
Ans. | Magnitude= JE+yr=>hil=y22+32=y4+9=413
19 | Find the angle between the vectors 5i +3j + 4k and 6i-8j-k L-2,

Understanding

-~

Let @=5i +3j + 4k and b= 6i-8j-k

Let 8 be the angle between @ and b.

_ a, by +asby +agh
Then 8 =cos™( )
JayZ+asZ+ag? by Tk, taby®

N

__y,30-24-4, _ 1, 2
2) =cos™ () =0 (o

5.6+3.(-8)+4.(-1)
V32432 +42 /62 +(-8)2 +(-1)

)

=cos™1(




B. 5 MARKS QUESTIONS WITH SOLUTIONS

SINo | Questions BT Level
1 Find the scalar & vector projection of @ = 2i + 3j + 2konb = i + 2j + k. L-2, Understanding
Ans. | Givend = 2i +3j + 2k
b=i+2j+k
Scalar Projection of don p=tob 2Rl B
|5 V12422412 e a
Vector Projection of don b
_ash _ awb 10 (i+2j+k) _ 5 . ~, [y _5.,10. 5¢
~5r(b) - MQJ R =Sy Ry =Sie D+ 3
2 Show that the vectors 2i — j + ki— 3j - 5k&3i — 4j — 4kforma right angle L-3, Applying
triangle.
Ans. | Let position vectors of the vertices are given by
A=2i —j+ k
B=i — 3j — 5k
and C=31 — 4j — 4k
- AB =PV of B- PV of A=—i — 2j - 6k
Similarly BC =2i—j+ kand AC =i—-3j—5k
To prove ABC form a triangle it must obey triangle rule.
Soitisclearthat BC + AB = AC
let BC e AC =21+ (—1)(-3)+ 1.(-5)=2+3—-5=0
= BC 1 AC
Hence ABCAis right angle & Cis right angle
3 Prove that L-3, Applying
i.de(b—¢)+be(¢—a)+¢s(ad—b) =
i.dx (b+¢)+bx (¢+d)+¢x (?;i+3)
Ans. | i.LHS
Ge(b—E)+Dbe(Z—d)+ce(@a—D)
—Geb—del+tbel—bed+Eed—Ceb
=0(~Xey=ye%)
=RHS (Proved)
ii. RHS

ix(b+é)+bx(E+ad) +éx(d+h)
—dxb+adxi+bxc+bxd+éxd+éxh
—dxb—éxd+bxc—adxb+éxd—bxé(- IXy=—yxi)

|
ol




Show that (@ x 3}2 =a*b*—(d«b)

L-3, Applying

Ans.

LHS
(@xb)’
=(@xb)e(dxb)

= (absin 81i) « (ab sin 8 i1) (letdbe the angle between EE&E_;)
= a?b?sin 6 (A « 11)

=a?b*(1 —cos?8)(~fiefi=1)

= a’b? — (ab cos 8)?

_ 2p — (- 5)

=RHS (Proved)

Obtain the area of the parallelogram whose diagonals are given by the vectors
3i+j—2k&i+3j+4k

L-2, Understanding

Ans.

letd, = 31+ — 2k

&)2 =i+3j+ 4kare two diagonals of a parallelogram

Area of the parallelogram whose diagonals are &1& &}2% |&}1 % &2|
i j ok
3 1 -2

1 3 4

= §|.Ef1 X dy| = % /100 + 196 + 64 = "'3:“ = 5‘;“’ = 3/10sq. unit

Now, d, x d, = = (4+6)i— (12 +2)j+ (9— Dk = 10i — 14f + 8k

Find the momentum about (1,0,1) of the force 2i + 3j + 5kacting at (2,1,-1)

L-2, Understanding

Ans.

let0 = (1,0,1), A = (2,1,—1) and F = 2i + 3j + 5k
We know moment of force about Qis given by 04 x F
~0A=(21,-1)—-(1,01) = (1,1,-2) =i+ j—2k
i j ok
1 1 -2
2 3 5

0AxF = =(5+6)i—-(5+4)j+(B-2Dk=111-9+k

Let @, b&Tbe three vectors such that|a| = 3, |3| = 4, |¢| = 5 and each one of them

being perpendicular to the sum of two other vector, then find |ﬁ +b+ 3|

L-2, Understanding

Ans.

ATQéd«(b+E)=0,be(6+d) =0,s(d+b)=0
&)
+b)

Now|d+b+& = (@+b+8) =(@+b+&)e(a+b+
—Ged+de(b+¢)+Dheb+be(f+@) +iei+ce(d
— @2 +|b]" + 161 = 9+ 16 + 25 = 50
=|d+b+¢| =50 =52




Find area of a triangle whose two sides are represented by the vectors i — 3j + 5k
andi+j+ 2k

L-2, Understanding

Ans.

We know that the area of a triangle is the magnitude of half of
cross product of two vectors represented the sides of triangle.
let =1—3j+5k ¥ =1+j+ 2k arethe two sides of a
triangle
So, vector area of the triangle is
Pj k
UXv=1|1 -3 5
1 1 2
=(((—3+2—-5+1)—j(1*2—1*5)+k(1*1—1*-3))
= (=11 + 3j + 4k)
Now , required area is
[uXv| = \/(—11]2 +32+42=4/121+9+ 16 = /146 sq unit.

1. Calculate the area of a triangle ABC by vector method, where
A(1,1,2), B(2,2,3) and C(3,-1,-1).

L-2, Understanding

Ans.

Let the position vector of the vertices A,B and C is given by
@ ,b and ¢ respectively.
Then & =i+ j + 2k

= 2f +2f +3k

)

= 3i—j—k

T8

Now AB = Position vector of B — Position vector of A
=2f +2f +3k-(f + j +2k)
=2-Di+@-1Df +(3—-2)k
=i+ j+k

Similarly, AC = Position vector of C — Position vector of A
=3i— j—k-( + j +2k)
=3B -Di+(-1-1j +(-1-2)k

=2i—-2j-3k




ij ok
1 1 1
2 -2 -3

=(-3+2)i-(-3-2)j+(-2-2)k =-i+5j-4k

Now AB X AC =

Hence area of the triangle is given by

A=14B XACl =/(—1)7+5% + (—4)°

= V1+25+ 16 =+/42 sq units. (Ans)




QUESTION BANK WITH SOLUTIONS IN MATHEMATICS-II

FOR 2"° SEMESTER DIPLOMA COURSES FROM SUMMER 2025 ONWARDS

UNIT-V
A.02 Mark Questions & Solutions
5
34y _ {z + ﬁ)zf
Find the order and degree of the equation dxl dx .Level-2(Understanding)
Solution:
d:}' dy 'F
— =32+ (=
Given e ] d}-)
- 5 =
dzy = d I
- e ()
2 3 2 5
¥ dy
> - @)
“ Order=2 and degree=3.
Solve xdx —ydy = 0. Level-3(Applying)
Solution:
¥dx —ydy=10
== xdx = ydy
Integrating both sides, we have
J. xdx = J. ydy
I '}rz
L
dy _
Solve  dx  “COSX Level-3(Applying)
Solution:
dy _
e XCOSX.

=2 dy = xcosxdx.
Integrating both sides and by applying by parts rule, we have

== J-dy = J.xcnsxdx.



d
==>y= xfccsxdx - J-E{X) U. cnsxdx) dx+c
=xsinx — | l.sinxdx+c
= xXsinx — j.siux dx+c

v =xsinx — {—ﬁusx] +c
y¥=xsinx+cosx+c

E+ y=e""
4. Find the integrating factor of dx . Level-3(Applying)
Solution:
dy -
Given HETY=¢

P{X}= 1.! Q{X} ="
Integrating factor= N

. d°y _
5. Showthat ¥ = Acosx + Bsinx s 3 solution of the differential equation 2 Ty=0
Level-3(Applying)

Solution:
Given v=Acosx+ Bsinx
d}r—dﬂ + Bsi —Ad +Bd' =—Asinx+ B
el E{ COSX sinx) = E{casx] E{smx} = inx COSX.
TV _ 4 psing+ Beoss) = A (sinx) +B - (cosx) =— Acosx — Bs
Freaiae inx cosx) =— A—(sinx 3 (cosx) =— Acosx sinx
=— (Acosx+ Bsinx) =—v.
d?y
dy
6. Solve ax-Y1Z Level-3(Applying)
Solution:
dy _
Given & YT 2
=>dy=(y+2)dx
dy
=» ——=dx
v+ 2

Integrating both sides, we have

d
—> _3"=fdx
v+ 2

==>log(y+2) =x+c
=>y+2 ="
=>y =g -2



dx 1—x

dx =0
7. Solve dy 1-y7 Level-3(Applying)
Solution:
Given dy 1-y
. dx 1-—x2 V1 —x?
Tdy o J1-yE 12
dx dy
== =—
Vi-x2  J1-y?
dx

=10

=> +
Vi—x2  J1-y?
Integrating both sides we have

a7

=> 5in 1x+ sin 1

dy .
3. Solve = (x* + sin3x).

Solution:

Level-3(Applying)

d}' _ 2 a
Given = (x* +sin3x).

=>dy = (x* +sin3x)dx
Integrating both sides, we have

== ’. dy = J- (x* + sin3x)dx

== fd}r: J.xzdx+ [sinExdx

¥®  cos3x
==y= 373 +c.
dy _
9. Solve dx (e*+1)y. Level-3(Applying)
Solution:
dy . o
Given de (e%+1)y

==dy=(e"+1)ydx
dy

== ? = (e +1)dx
Integrating both sides, we have

=> f[;—}rzf{ex+1jdx=fe“dx+f1.dx

=>logy =" +x+c,



24 _ f(‘{)z +5
10. Find the order and degree of the equation dx? d . Level-2(Understanding)

Solution:

Given RN
2

d2y [ rdy®
> (22) (@ +s

dZy dyy°
==4(—] =[[=] +5
(&) -(@ +)
“ Order=2 and degree=2.
dy _ e¥+1
11. Solve dx &% Level-3(Applying)
Solution:
dy _ el%41
Given dx et |

dy e®+1 ¥ 1
& TE

dy
_:} i X _'KI
=>_"=pf4e

=>dy=(e"+e ")dx
== J-dy= J-{ex+e_"}dx= J.exdx+ J.e_"dx.

=>y=e"—e " +c,
12. What is MATLAB? Level-1(Remember)
Solution:

MATLAB is an abbreviation for MATrixLABoratory. It is a high level programming language initially
developed for mathematical calculation including matrix operation. It was created by Cleve Moler in
1970.



13. Write five basic functions used in MATLAB. Level-1(Remember)

Solution:

(a) disp()
(b) clear
(c) closeall
(d) clc

(e) exp(x)

14. How to find the square root of 25 by using MATLAB. Level-2(Understanding)

Solution:
B»x=25
3y = sqrt(25)
»y=>5.

B.5 mark Questions & Solutions

dy v _ i
1. Solve -+ =1 Level-3(Applying)

Solution:
dy v 1
4 =_
dx x x
P 1 _ 1

==z

. px .

Integrating factor= gl Pdx _ o5 — glogx _

General solution:y x L.F = IQ xLFdx+c

1
==yXx= J-g.xdx+c

==y x= J-l.dx+c

=Zxy=Xx+c
- x+c
VTR

=>y=1+-



2. solve (1 +y?)dx + (1+ x%)dy = 0.Level-3(Applying)

Solution:
(1+ y?)dx+ (1+x2)dy=0
=> (1+ y?)dx=—(1+ x?)dy

dx dy
== =—
1+x* 1+

dx dy

+ =
1+x* 1+
Integrating both sides, we have

Jiret ]
== + =cC
1+ % 1+

=>tan x4+ tan 'y =tan"lc

x+
=> tan~* —}r =tan ‘¢

Xty _
1-xy

0

C

3. Solve xlngx%+y =2Zlogx

Solution:

1 v +y=21
X GEXE v=2logx
divide x logx on both sides
d 21
- _}r_l_ y _ 2logx
dx xlogx =xlogx

_ d}f+ y 2
T ax xlngx_g
1 _ 2
_xlngx’q_g

dx
Integrating factor= gl Pdx — EIXI“-EK

t1 _t_}l_dt
Put logx =1t = E_E

d
== Integrating factor = E‘r

General Solution:y x LF = [Q xLFdx+c

2
==y Xlogx= [E.lchdx+ C

t
T =g%" =t =logx

Level-3(Applying)



t1 t }-1 d 3}1dx dt
L 00X — = —_——=—= [— =
P g ¥ dx Kz
t
:?yxlngx:thdt+c:2?+c={lngx}2+c
“c
=>y=logx+—.
y=lo8x logx
dy _ . int
4.Solveﬁ_smtmﬂeﬂ .
Solution:
dy

. = gint cost esint
Givendt

dy = sint coste*tdt
Integrating both sides, we have

dy = | sint coste™dt

Let p = sint
dp

— t
” COS
dp = costdt

Substituting the value and integrate by using by parts method, we have

fo-foom
=:=y=pfe?dp—f(§)(fepdp)dp

==y = pef — l. 1.eFdp

=>y =pef — ]-epdp
=>y =peP —eP +c

== y = sint e*™ — g™ } ¢
==y =e""(sint —1) +c
5. Solve (1 +¥?)dx = (tan™!y —x)dy.

Solution:

Given (1 + ¥7)dx = (tan™!y —x)dy.

Level-3(Applying)

Level-3(Applying)



dx_(tan_iy—x]_ tan 'y X
dy  (1+y)  (1+y) Q+y)
dx X tan "'y
=}—+ 2 = 2
dy  (1+y%) (1+y9)

1 tan'ij.r
P: o - o
Here (1+v) Q (1+7)

1

—'rd].? -1
. Pdy _ " [L4v%)  _ _tan
Integrating factor= elPdy = ¢ (147)" = gran™'y,

General Solution:x x LF = [Q xLFdy+c

-1
=:;=. xet’m_l ¥ = mn—fem_lyd}r+ C
(1+y°)
LetZ= tan™ly
dz _ 1
dy (1+y°)
d ! d
Z = ———dy
(1+ ¥%)

-1
=> xe™® V= J. ze®dz + ¢

=z fezdz — f{%} (f e*dz) dz) +c
=ze* — J-l.ezdz+c

—ze"—e"+c

-1 _ -1 -1
== xe™ V=tfan lye®™ ¥ V4.

=> yetn 'V = (tan~ly — 1]315"‘“_1 Y+

==>x=(tan'y—1
( y )+ Etam‘ly
dy 1—cosx

6.Solvedx  1+cosx. Level-3(Applying)
Solution:

dy 11— cosx

E_ 1+ cosx

. zx
2 sin“— ,X ,X .
=T — = ——— = tan- — = sec-— —
X 2 2

2 cos®—
2



==dy = (seczg— 1) dx

Integrating both sides, we have

== ]. dy = ]. (seczg— 1) dx

==y = l. (seczg) dx — l. 1dx

X
=::=}r=2tan§—x+c.

7. Solve e*tanydx + (1 + e*) sec’ ydy = 0. Level-3(Applying)
Solution:

e*tanydx + (1 + %) sec ydy = 0.

=> e"tanydx =— (1 + €*) sec” ydy.

efdx sec” ydy

== (1+e%) tany

e*dx sec’ ydy _
(1+ &%) tany
Integrating both sides, we have

0

e*dx sec’ ydy _
(1+ &%) tany c
Let p=1+¢e" and q = tany
d
Lo and 2= sec’y
dx "y

dp = ¢*dx and dq= sec® ydy

Substituting the value and integrate, we have

Jdp dq
— —:c
p q

=>log(p)+log(q)=c
=>log(pq) =c

== log ((1+ e®)tany) =c
=> (1+ e")tany = e".



