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RELATIONS AND nmcnousw

(10MQ+1VSAQ+1SAQ [1M+2M+4M =7 M]

: MULTIPLE CHOICE Q' S(MCQ)
(_ OMQ'S )

I.  Select the correct option from the given choices. 1x1=1 Mark

1. Let R be the relation in the set {1, 2, 3, 4} given by [ 2 ]
={1, 2), (2, 2), (1, 1), (4,4), (1, 3), (3, 3), (3, 2)}. Choose the correct answer.
1) Risreflexive and symmetric but not transitive.
2) R is reflexive and transitive but not symmetric.
3) R is symmetric and transitive but not reflexive. 4)R is an equivalence relation.
2. Let R be the relation in the set N given by R = {(a, b) : a=b -2, b > 6}. [ 3 ]

Choose the correct answer.

1) 2,49 R 2)(3,8)e R 3) (6,8 € R 4)(8,7) e R

3. Let f: R >R be defined as f(x) = x4. Choose the correct answer. [ 4 ]
1) fis one-one onto 2) f is many-one onto
3) fis one-one but not onto 4) f is neither one-one nor onto.

4. Let f: R >R be defined as f (x) = 3x. Choose the correct answer. [ 1 ]
1) f is one-one onto 2) f is many-one onto
3) f is one-one but not onto 4) fis neither one-one nor onto.

5. Let A= {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) [ 1 ]

which are reflexive and symmetric but not transitive is

D1 2)2 3)3 4)4
6. Let A= {1, 2, 3}. Then number of equivalence relations containing (1, 2)is [ 2 ]
1)1 2)2 3)3 4)4

7. Set A has 3 elements and the set B has 4 elements. Then the number of [ 3 1]

injective mappings that can be defined from A to B :

1) 144 2)12 3) 24 4) 64
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8. Let A = {3, 5}. Then the number of reflexive relations on set A is [ 2 ]
1)2 2) 4 3)0 4)8

1)2 2)3
10. If f(x):$then 1) is

1) 4 2)2x—3
2x+3 4

[~ Answers for MCQ are kept in bold font]

2X
9. Letf: R—> R be the function defined byf (X) =

another function defined by g(x)=x+2, then (gof) (g) is

-1
and g: R—> R be

3) 4)

N~
N | or

4x -3

3)2x+3 4)
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Sol:

Sol:

Sol:

(2)
Let A= {1, 2, 3,4} and R={(1,2),(2,2),(11),(4,4),(13),(3.3.(3 2}
(i) (a,@) e R for every ac A . So, R is reflexive.
(i) (L2)e R but(21)¢ R . So, R isnot symmetric.
(iii) (a,b),(b,c)e R = (a,c)e RV a,b,ce A. So, R is transitive.
R is reflexive and transitive but not symmetric.
3
Given set is the set of Natural numbers N
Giventhatb>6 = b=7,89,...anda=b -2,
Now,b=7=a=7-2=5;(5,7¢ R
b=8=a=8-2=6; (6,8)e R
4)
f:R — R and f(x) = x*
= f(-1) =(-1)*=1; f(1)=14=1 .. fis not - one - one
Also x* >0 (Domain) = Range = [0, o) # co-domain ¥V x € R
= f'is not onto .. fis neither one-one nor onto
(e))
f:R —> Randf(x)=3x. Thisisa linear function of the form f(x) =ax +b
= fis both one-one and onto
(e))
The given setis A= {1, 2, 3}
The smallest relation containing (1,2) and (1,3) which are reflexive and symmetric but not
transitive is given by R ={(1, 1), (2, 2), (3, 3), (1, 2), (1, 3), (2, 1), (3, 1)}
(1) {(1, 1), (2, 2),(3,3)} € R =R is reflexive.
(i1) {(1,2), (2, 1)}e Rand {(1, 3)(3, 1)} R= R is symmetric.
(iii) {(3, 1), (1,2)} € Rbut (3,2) ¢ R = R is not transitive.
Now, if we add only any of the two pairs (3,2) and (2,3) (or both) to relation R,

then relation R will become transitive.

Hence, the total number of desired relations is one.
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6. 2)
Sol:  The given setis A={1, 2, 3}

The smallest equivalence relation containing (1,2) is given by:
Rl = {(13 1), (2’ 2)a (3’ 3)’ (1’ 2)’ (2’ 1)}
Now, we are left with only four other pairs (2,3),(3,2), (1,3) and (3,1).
If we add any one pair say(2, 3) to R; , then for symmetry we must add (3,2),
and for transitivity we are required to add (1,3) and (3,1).
Hence, the only equivalence relation (bigger than R) is the universal relation.
This shows that the total number of equivalence relations containing (1.2) is two.
7. 3)
Sol: n(A)=3,nB)=4

no.of injective mappings from Ato B = "®) I:)n(A) - 4P3 =X RSN

8. (2
Sol:  A={3,5}
AxA={3,51x{3,5}=={(3,3),(5,5), (3, 5), (5,3)}
Here, reflexive relations are
R1=1{B3,3) (5,5} R, =1{(3,3)(5,5) (3, 5)};
R3={(3,3) (5,5 (5, 3)}; R4=1(3,3)(5,5)(3,5)(5,3)};

.. Number of reflexive relations on set A is 4.

9. )
3
2x—-1
: 3glt[3)|eol —2—|=g| 2| ga) =14 2=
Sol: gof(zj g[f(zj] g > 9[2] g =1+2=3
10.  (4)

Sol: Putf-lx)=y.... (H=x=1(y)

x=2ijr3 L ax=2y+30 2y =dx -3 y= X3

_ 4x -3
) =
(X) 5

(- from(1))
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\ 10MQ+1SAQ [1M+4M=5M]
s MULTIPLE CHOICE Q' S(MCQ)
(_ OMQ'S )
1x1=1 Mark
I.  Select the correct option from the given choices.
1. If sn’x=y,then [ 2 ]
1) 0<y<m 2) —ESySE 3) O<y<m 4)—E<Y<E
T 2 2 2 2
2. tan'V3-secl(-2) is equal to [ 2 ]
1 2) = 3) % 2
) ) 3 )3 )5
1 Tn ) .
3. Cos (COSg)IS equal to [ 2 ]
) 6 ) 6 ) 3 ) 6
sn| = -sint 1 isequal to
4 2 [ 4 1
1 1 2 l 3 l 41
)5 )3 )3 )
5. tan'\/3-cot(-+/3)is equal to [ 2 ]
T
)= 2 5 3)0 4) 23
6. sin(tan—1x), x| < 1 is equal to [ 4 ]
X 1 1 X
DR 2 iy 3) i D 12
A — T
7. If Sn(1-Xx)—2sin X=E,thenxis equal to [ 3 1
1 1 1
0,= 1= =
1) 5 2) 5 3)0 4) >
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8. Sn T +sn? 1 isequal to:
’ 3 2

1
1 2) 3

n
I)E 2)mw

10. Theprincipal valueof tan'l[tan%)is

1) 2) &

T
8 8

11. The domain of the function cos'1(2x—3)is
D [-11 2) 12
A 3m ).
12. The value of sin (cos?}s [BMP2]
T 3r
ad 2) >~
D 10 ) 5
13. The principal valueof tan™ (-1) is
) 4 ) 4

14. Theprincipal valueof cos'l(cos%)is

15 N
) 6 ) 2
15. Thesimplest formof tan™ VItx=v1=X i
V1I+Xx+41-x
nE_L n LT
)4 2 )4 2

[ Answers for MCQ are kept in bold font]

9. Theprincipal valueof cos'l(%}sin'l(__ i

3 _—

3) (1))

) P
) 10

3)

NS

wla

3)

n 1 1
3) Z—ECOS X

4)

N

4)

ola

4) [1,2]

y

4)

wla

4)

ol

4 £+£cos‘ X
)4 2
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(Z) HINTS & SOLUTIONS FORMEQ ()

o -1 T T
1. (2) Hint: We know that range of the principal value of SN "X = [—E,E}

<ys<

N a
N a

Sol:  Giventhatsin-lx=y, .. —

2. (2) Hint Formula : sec!(—x) = 1t — sec™Ix;

Sol:  tan3-sec(2) = tan 13— (n—secl2) =60 —180°+60° =60 = _—;

7
3. (2)Hint: g =T +g and cos‘l(—x) =7 —CoS X

1 Tn 1 n _1[ n:| 1 T n 5n
Sol:  --COS “cOS—=c0S ~|cos| m+= || =cos | -cos= |=n—cos | cos— |[=m——="—

6 6 6 6 6 6

4. (4)Hint Formula :sin! (—x) = —sin~1(x)
Sol: sin(g—sin'l(—%D =sin[60° +sin(%)] =sin[60° +30°] =sin90° =1
5. (2)Hint Formula :cot! (—x) = 1t — cot™1(x)

o o o o —TT
Sol:  tan'V/3-cot(-v/3) =tan 1(/3) - (n—cot 1(y/3)) =60 180" +30° =-90" = -

6. “4)

t -1 0 X t 9:>sine——AB——X

. an " Xx=0=—=tan = =

sol 1 C J1+x?

7. (3)Hint Formula : sin(90°+0)=cos0; c0s26= 1-2ins20

Sol: GE =sin_1(1—x):g+ 2sin"ix = (1—x):sin[g+ ZSin_lx]

=1-x=cos(2sin"1x) =1-2(sin(sin"1x))?=1-2x>

l-x=1-2x° = 2x? -x=0= x(2x—1):0:>x:0,%
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10.

11.

12.

13.

14.

15.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

. 1
(2)Hint: SN 1(—5 ): ~30° and cos }(—x) = —cos 1 x

sin(60” —30") =sin30° =%

1

(1) gL 6o a5 —15 = &
cos (2) sin (ﬁ) 60 —45 =15 o
1

e (el o)

(4) Hint Formula : cos~!x is defined for xe (—1,1)

1<2x-3)<1=(G-1)<2x<(3+]) =2<2x<4= 1<x<2 = xe [1, 2]

(3)Hint Formula : cos6 = sin(90°-0)

(2) Hint Formula : tan—!(—x)= —tan1x

tan~Y(-1) = —tan1(1) = ‘%

Q)

. 13
Cos 1 (COS?’t ) = cos_l [cos( 21+ g )] = cos_1 [cos(g )] =

(3)Hint: Put x =c0s20 = 20= cos1x= 0= %cos‘lx

ola

JITx —VI-X 1+ 0520 —1—c0os28 _ 2c0s20 —y/2sin26
VI+X+41-Xx  V1+00520 ++1-C0520  |[2c0s2@ ++/25in2 0

cosO—-sn® 1-tan® o
= — = =tan| —-0
cosO+9n0O 1+tand (4 )

_tan_l(\/1+x—\/1—x]_ﬁ_ n 1 1

——— |=——0=—-—-C0s "X
Vi+x++1-x | 4 4 2
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( 10MQ+1vVsAQ+15AQ [1M+2m+am=7M]
- . .
{ MULTIPLE CHOICE Q'S(MCQ) *
b, ; o
__OMQ'S )
1x1=1 Mark
I.  Select the correct option from the given choices.
1. A=[gjlmxn is a square matrix, if [ 3 ]
1) m<n 2) m>n 3) m=n 4) m=n2
2.  Which of the given values of x and y make the following pair of matrices [ 3 ]
3Xx+2 5 [0 y-2
equal | y+1 2-3x|7|8 4
-1 2 -2 -1 -2
1 X:_’ :7 2 :7|X:_ 3 :71X=_ 4 X:_l =
) 3 y )Y 3 )Y 3 ) 3 Y 3
3. The number of all possible matrices of order 3 x 3 with each entry O or 1is: [ 4 ]
1)27 2)18 3) 81 4) 512
4. Assume Y, W, P are matrices of order 3 x k, n x 3, p x k respectively. [ 1 ]
The restriction on n, k and p so that PY + WY will be defined are:
HDk=3,p=n 2 ) ks arbitrary, p=2
3) p is arbitrary, k =3 Hk=2,p=3
5. Assume X, Z are matrices of order 2 x n, 2 x p respectively. [ 2 ]
If n=p, then the order of the matrix 7X-5Z is
1) px2 2) 2xn 3)nx3 4) pxn
6. If A, B are symmetric matrices of same order, then AB — BA is a [ 1 ]
1) Skew symmetric matrix 2) Symmetric matrix
3) Zero matrix 4) Identity matrix
7. IfA= [C.Osa _sma] and A + A’ =1, then thevalue of a is [ 2 ]
sina  cosa
T T 3r
D— 2)— 3 4)==
) 5 ) 3 ) ) >
8. Matrices A and B will be inverse of each other only if [ 4 ]
1) AB=BA 2)AB=BA=0 3) AB=0,BA=1 4) AB=BA=1
_|a B,
9. IfA= v is such that A2 = I, then [ 3 ]
D1+o2+By=0 2)1-02+By=0 3)1-a2-By=0 4H1+02-By=0
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10. If the matrix A is both symmetric and skew symmetric, then [ 2 ]
1) A is a diagonal matrix 2) A is a zero matrix
3) A is a square matrix 4) None of these

11. If A is square matrix such that A2 = A, then (I + A)3 — 7 A is equal to[BMP1][ 3 |
A NI1-A HI 4)3A
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() HINTS & SOLUTIONS FORMCQ ()

1. A3)

Sol:  In a square matrix, the number of rows is equal to the number of columns.
. A=[ajj ]y x n 1s @ square matrix, if m =n.

2. A3)

Sol:  Equating the corresponding elements, in the given matrices, we get

3x+2=0:>3x=—2:>x:_—32;2—3x=4:>x=_—32

y—2=5=y=7;y+1=8=y=7
3. 4)
Sol:  Matrix of the order 3%3 has 9 elements and each of these elements can be either 0 or 1.
Now, each of the 9 elements can be filled in two possible ways.
Hence, by the multiplication principle, the required number of possible matrices is 29 = 512.
4. (1)

Sol: p>F<)k 3\><(k+ rY>\</3 3Ik has to be defined

i) Ifk=3 then PY is defined (PY pxk )
i) Ifn=pthen WY is defined (WYpu)
= PY + WY (addition of matrices of same order) will be defined when k=3, p=n

5. 2)
Sol:  Given X5, = order of 7X is2 X n

Given Zy,, = order of 5Z is 2 X p. Also p=n = order of 7X - 5Z is 2 X p (or) 2 X n
6. 1)
Sol:  If A, B are symmetric matrices of same order, then A' =A and B' =B........ (1)

Now consider (AB - BA ) = (AB)’ -(BA ) [ (A- B), =A'-B

=BA' -AB [(AB) =BA]

=BA-AB [from()]- (AB-BA) - (AB—BA) =—(AB-BA)

Thus, AB-BA is a skew symmetric matrix.




% BABY BULLET-Q a 3. MATRICES *

7.

10.

11.

Sol:

Sol:

Sol:

Sol:

Sol:

(2)

coso. —sino , coso.  Sno
= A .
—Sino.  coso

. A=|" —
Given that [s no.  Coso

Now, A+A/ =

. | cosa —sinoc+ cosa. sno | (1 Ochosoc 0O |_|10
“"lsno. coso | |—sino. cosa| [0 1 0 2cosof [0 1
Equating the corresponding elements of the two matrices, we get

1 _1( 1 T
2coso=1=cosoo=—=0=C0S | — |[=>oa=—
2 2 3

4)
From the definition of Inverse of a matrix, two matrices A and B are inverses of each other

only when AB=BA=1.

3)

Given that A= I:O,YL _Ex:l

A? =A_A=|:Oc B:“:OC B:|: 062+[37 of—op _ a2+By 0
Y —oflY o] [ay—ay Py+a? 0 By+ a2

) o’ +PBy 0 :[1 0]
Now A<=I. Hence, 0 BY+0€2 0 1

Equating the corresponding elements, we get
o? +By=1= o? +PBy-1=0=1- o? -By=0
(2)

Given that the matrix A is both symmetric and skew symmetric.

SoA'=Aand A'=—
SJA+FA=0=2A=0=A=0 . A is a zero matrix.
3)

Given that the matrix A is a square matrix such that A2=A

Now, (1+A)>=7A =13+ A3+312A +3A% - 7A
=1+A%2A+3A+3A%-7A
=1+AA+3A+3A-7A[ A% =A]

_1+A2_A =I1+A-A=l [-A2=A]
Hence, 1+A)¥ -7A=1
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R S

4 DETERMINANTS |

1OMQ+1VSAQ+1SAQ +1LAQ [1M+2M+4M +8M= 15M]

-' MULTIPLE CHOICE Q' S(MCQ)

__OMQ'S }
1x1=1 Mark
I1f| X 2-18 2,thenxisequa|to [BMP2] [ 2 ]
18 x| |18 6
1)6 2)+£6 3)-6 4)0
2. If Ais3x3 matrixand det (3A) =k (detA),then k = [ 4 ]
19 2)6 3)1 4) 27
k2]
3. Valueofk,forwhlch[8 k:llssmgular [ 3 ]
1)4 2)—4 3)+4 4)0

4. The area of a triangle with vertices (-3, 0), (0, 3) and (0, k) is 9 sq. units [ 1 ]
the value of k will be

DI 2)3 3>9 4)6

5. If A is square matrix of order 3 and |A| = —4, then |adj A| is equal to [ 4 ]
1)-4 2)4 3)-16 4) 16

6. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4). [ 4 ]
Then £ is
1)12 2)-2 3)-12,-2 4) 12, -2

a1 312 &3

7. 1T A=lag az az|and A isCofactorsof a; then valueof Aisgivenby [ 4 |
az) azy ass
1) a11A31 +312A 30 + 33A33 2) 1A +appAn +a13Aa
3) ayAq1+axnAip +axgAl3 4)a11A11 T ax1An1 tazAsg
8. Let A be a nonsingular square matrix of order 3 % 3. Then | adj A| is equal to [ 2 ]

DAl 2)|A 3)|AP 4) 3|A|
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3)Det(A)e (2,4)

4) Det(A) e [2,4]

a 4.DETERMINANTS *
9. If Ais an invertible matrix of order 2, then det (A-1) is equal to [ 2 ]
1
1) det (A) 2) daa) 31 4)0
x 00
10. If x, y, z are nonzero real numbers, then the inverse of matrixA={0 Yy Olis| 1 ]
0 0 z
-1 [ -1
x> 00 x> 00 L[x 00 L[roo
Do vy 0| 2xyz| O 'y O 33—|0 y 0| 99—|0 1 O
o o zt o o zf %o o0 z X¥YZlo 0 1
1 sng 1 |
11. LetA= -sno 1 sinO |,where 0 <0 <2w. Then [ 4 ]
-1 -sn6 1 |
1) Det(A)=0 2)Det(A) e (2,0)
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() HINTS & SOLUTIONS FORMCO ()

1. ?2)
Sol: GE=x2-36=36-36 =x2-36=0 =>x2=36=>x=16
2. (4) Hint Formula: kA| = k" |A|, where n = order of A
Sol:  GivenAs,; .. |3A| =33 |A] =27 (det A)=k (det A) = k=27
3. A3
. k 2 2
Sol:  IfAissingular |A|F0= 8 k=0:>k -16=0=> k=14
4. 1)

Sol:  Area of the triangle formed by (x1, y1) (X2, ¥2) (X3, y3) is

1 % v 30 1 -3 0
=21 X2 Yo=9=21 0 3=9=4 0 3=1853k-3=18=]k-3=6
1 X3 VY3 1 0 k 1 0 k

k-3=6 = k=9; k-3=-6 =k=-3

5. (4) Hint Formula: If A, then |AdjA| = |A|n-]
Sol:  We have A, 5 .. |[AdjA| = (JA])2=(-4)2=16
6. 4)

Sol:  Area of triangle = 35

11 2 -6
=—-1 5 4|=35 = |1(20-4k)—2(4—4)—6(k—5)| =70

1 k 4

=20-4k+0-6k+30=270=50-10k= £70 =5 -k==%7
5-k=7 = k=-2; 5-k=-7=k=12

7. 4)
Sol: A = Determinant of a matrix

= Sum of the products of the elements of a row (or) column with the corresponding co-

factors = (a;))A; + (a)A1p + (a3))Az; [using 15t row]
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8. (2) Hint Formula: If A ., then [AdjA| = [An-1

Sol:  We have Az, .. |[AdJA| = |A)2

9. @
Sol:  Ajyp,and AL exists -+ AATT=ATA=1

Consider AA—1=1

_ 1 _ 1
AATI = I = [Al|AT]=1= |A 1|=m=>det(A Y
10. (1) ¥ o o
Sol: If A=diagla b c]then A—lziAde:diag[a—l b1 C—1]= 0 ¥ o
[A] 0 0 ¥
x 0 0
0 0 z
x1 0 o0
=A 1=d|ag[x‘1 y ! 2—1]_ o yl o
o o0 z1

1. @
Sol:  |AE11+sin®0)—sin6[-sin@+sind]+1sin’0+1]
=1+sin20-0+sn%0+1=2+2sin’@
— detA =2+2sin%0

+0<sin0<1=0<2sin?0<2=0+2<(2+2sin%0) <2+ 2= 2<|A|<4
= |Al € [2, 4]




% 5.CONTINUITY & DIFFERENTIABILITY m SR. MATHS *

R S

9 G(INTINIIITY & IIIFFEIIENTIABIIITY

(10MQ+1VSAQ+1SAQ [1M+2M +4M =7 M]

MULTIPLE CHOICE Q' S(MCQ)
LOMQ'S ) 1x1=1 Mark

I.  Select the correct option from the given choices.

1. Which of the following statement is true? [ 4 ]

1) Every polynomial function is continuous 2) The function f{x) = 5x + 3 is continuous at x = 0
3) The function f{x) = |x| is continuous at x =0 4) All of the options are correct

3ax—2b, x>1 .
2. Iff(x)_{ax+b+:|, <1 and XI;tlf(x)eX|Sts [BMP1] [ 2 ]
Then the relation between a and b is
1) 3a-2b=1 2) 2a-3b=1 3)2a+3b=1 4)2a+3b=-1
2 <3
3. The function f(x)={5_x' * is [ 1 ]
5-%x, x=3
1) Left discontinuous at x = 3 2) Left continuous at x = 3
3) Right discontinuous at x =5 4) Discontinuous at x = 5
4. If thefunctionf(x) :—‘“X_liscontinuousat x=0.Then f(0) = [ 3 ]
X
ol )1 o1 oL
) 2 ) 3 )2 ) 3
5. If afunctionf(x) defined on [a,b] isdiscontinuousat X = a € [a,b].Then [ 2 ]
1) Lt f(x)= Lt f(X)=f(a) 2) Lt f(x) #f(a)
X—0 X—o" X—a
Lt f(x)=f(a Lt f(x)=f(b
3), Lt 10=f(@) 4 Lt f0=f()

cosx, ifx<0

X+a, if0<x<2

Bx+3, if2<x<4 [ 3 1
11, if x>4

6. |f thefunction f defined by f(x) =

wherea, B are real constants is continuouson R. Then 0’ + [52 =
1)3 2)9 3)5 41
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7.  In the interval [0, 3]. The function f{x) = |x-1| + |x-2] is [ 4 ]
1) discontinuous 2) differentiable
3) continuous but not differentiable at x =2 only
4) continuous but not differentiable at x =1 and x = 2.

8. Ify:\/x+ X+VX+ ... oo.Then%isequalto [ 4 ]
X
1 1 1 1
- )= 3 4)——
y )x ) 2x -1 2y-1
9. Theset of all pointswherethefunction f(x) = 2x|x|isdifferentiableis [ 1 ]
1) (-0, 0) 2) (==,0) U (0,0) 3) (0,e0) 4) (—,0)
10. Differentiation of (x2 —5x + 8) (x3 + 7x + 9) can be done [ 4 ]
1) only by using product rule 2) only by obtaining a single polynomial expanding it
3) only by using logarithmic differentiation 4) All of the options are correct
11. If y:cos'l(cosx) then find dy at xzﬁ [ 2 ]
dx 4
3)0 4)—i
1)1 2) -1 ) NG
12, 1ff(x) = x* — x3 + 7x% + 14, then what isthe valueof f1(5)? [ 4 ]
1) 594 2)549 3)954 4) 495
13. Ify=x +1 then which anong thefollowing holds? [ 3 ]
X
1)x2yl+xy=0 2)x2yl+xy+ 2=0 3)x2y1—xy+2= 0 4)x2y1+xy—2=0
14. di(eloge\/lﬂanzx )Whenxe o [ 3 ]
X
1) sec?(x) tanx 2) secxtan®(x) 3)secxtanx 4)tan? (x)
42
15. Ify=|og(coshx)thend—2: [ 1 ]
X
1) sech®x 2) —sech®x 3) sinhx 4)—sinhx
sn’@). .,
16. If f(x)= 2 x# iscontinuousat x = 0,then thevalueof 'a’ is [ 4 ]
1; x=0

1) -1 2)1 3)0 4) +1
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.o 1-x dy .
If y=sinh?|=—2|Then - isequal to
17. y [1+x:| ax o [ 1 1]
—J2 -1 1 2
1 2 4
) @ x1 ) @m0V D Y e
18. [X] representsthegreatest integer function of x. At x =—1 di(sinn[x])= [ 1 ]
X
DO 2)2 3)-2 4)1/2
19. If 3-sin(xy)+4-cos(xy)=5,then3—yisequal to [ 3 ]
X
3sinxy + 4cosxy 3cosxy +4sinxy -y X
D 3cosxy —4sinxy 2) 4cosxy—3sinxy Dy <) y
20. If y=log}then d—yis equal to [ 3 ]
) y dx
1 logy 1 1
D xlogy 2) x(1+logy) 3) x(1+ logy) 4)1+Iogy
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() HINTS & SOLUTIONS FORMCQ ()

1. 4)
Sol: By definition, all are correct
2. ()
Sol:  Lim f(x) exists = LHL = RHL = Lim f(x)= Lim f(x)
X—1 X—1— X—1+
(x<1) (x>1)
=a+b+1=3a-2b=2a-3b=1
3. 1)
Sol: Atx=3,f(3)=5-3=2
LHL = Lim f(x)=Lim L:gzlzf(B)
X—3— x—3-5-3 2
(x<3d)
LHL # f(3) = f(x) is Left discontinuous at x =3

4. 3)

Sol:  f(x) is continuous at x =0

L oo NIEx -1 (WX -D(WI+x +D)
=IO 0= e x s

_Limfe) 1+x-1 L.( 1 ) 1 1

x=0  X(N1+x+1) x50 V1+x+1]) V1+0+1 2
5. 2)
Sol:  f(x)is discontinuous atx =0~ = Limf(x) = f(x) [by definition]
X—0
6. A3)

Sol:  Given f'is continuous on R f'is continuous at every real number.
Consider continuity of f(x) at x =0

K Xl;lr(‘r)lf(x) =XL_|>r(‘r)1+f (x) =cos0’ =3(0)+a=1=0+a=a=1

Now,consider continuity at x =4 = Lim f(x) = Lim f(x)
X—4— X—4+
=p(4)+3=11 =4=8 =p=2 Now, 02 +B2=12+22=5 v

7. @) \11\_/
Sol:  Graph f(x)=x—1]+|x—2]is

. f(x) is continuous on [0, 3]
but not differentiable at x = 1 and x = 2 (turning points) ¥y
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8. (4) Hint Formula: If y= \/f (x) +\/f (x) _,_W _______ oo , then ﬂ: f'(x)
dx 2y-1
Jdy 1
Sol: GiVCl’lf(X):X:}f’(X)zl d—sz
9. (1)
—2X2 Vx<0 W 0 X
Sol: f(X)=2x|x[ ,
2X Vx>0
5
=f(x)= - VX<0 yists vxe R= f(x) is differentiable VX& R = X & (—o0,0)
4x Vx>0
10. (4

Sol:  All are correct.

11.  (2) Hint Formula: dix(cos‘lx)z \/1:%
dy -1 d (cosx) = (=D(-sinx) _ sinx
. — cocl D = =
Sol: -y ZcosT(cos)=dx 1 (cosx)? X \/—1(cosx)2 \/1—(cosx)2
(@) —sin(n) 11
dx | _ 4 _ 2 2 \
at x="" - B 1\ [1
4 —(— b | = =
1—( cos£4) 1 (2) 2

12. @)
Sol:  F(x)=x?—x3+7x% +14 = f (x) = 4x3 - 3x2 + 14x
atx =5, T(5)=4(5°-3(52+14(5) = 4(125)— 3 x 25 + 70= 500 — 75 + 70 = 495

13. 3
Sol:  Given y:x+1 ....... (1); y’=1——2
X

:>x2y1—xy+1+1=0 :>x2y1—xy+2:0

14. (3)
Sol:  Given y:e|°99“1+tanzx [-.-e'Og"e\' :N:|
d d
y:\/1+ tanzx =secx .. d—i=&(seCX) =secxtanx
15. (1)

Sol:  y=log(coshx)

dy 1 . d(dy) d d?y 2
2 = sinhx)=tanhx = —| = |=—(tanhx —~Z2 =sech
~ X Coshx( ) :dx(dx) dX( ):>dx2 .
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16. ()

. ; : _n=Limf(x)=f(0
Sol:  f(x) is continuous at x =0 X0 (x)=f(0)

in2 2
— Lim2" gax) =1 (gwen)z(leM) =1:>(a)2=1 =a==11
x—0 X -0 X
(smh x) 1
17. 1) Hint F 1
(1) Hint Formula: 4, \/XTH
. 1|1-x dy 1 d(1-x
Sol: Given Y=SN I:l+x:| dx T2 1 dx(l+x)
- +7
(1+x) 1

1+x [(1+x>[—1]—[(1—x)(1)]]

) \/(1— x)? + (1+x)? (1+x)?
-1-x-1+x -2 _ -2

\/2(12 + x2)(1+ X) ) \/E\/1+ x2 @+x) ) \/1+ X2 1+x)
18. (1)

Sol:  Lety =sinnfy] = [sinsix]] = {sn(m)] =5 (©)~0

where n = [x] = An integer € Z VxeR.
GSof 6=nnVne Z = sin(nt) =0Vne Z

19. (@3)
Sol:  Given 3 sin(xy) + 4 cos(xy) =5

5
:>:—;si n(xy) +gcos(xy) =§ = sin(Xxy)coso + cos(xy)sino =1 4
s
= sin(xy + o)) =sin90° ﬁxyza—oc:Aconstant 3
Diff. w.r.t x
:xﬂ+y(1):0 :xﬂz—y
dx dx
dy_ ¥
dx X
loga du av
i = V)=U—+V—
20.  (3) Hint Formula: log = ogb” ( )= rvliore

Sol: Givenyzlog§ :>y::oﬂ:y.(logy):logx
ogy

dy _ 1

dy _1 dy _ _
:>y( )+(Iogy) L = WHogy) === = o)

yd
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R S

6 APP[IGATI(IN OF IIERI\IATI\IES W

(10MQ+1VsAQ+1LAQ [1M+2M+8M =11 M]

-_ MULTIPLE CHOICE Q' S(MCQ)
(CoMQ's)

1x1=1 Mark
I.  Select the correct option from the given choices.
1. The rate of change of the area of a circle with respect to its radius r at [ 2 ]
r=26cm is
1) 10w 2) 12n 3) 8n 4) 11w

2. The total revenue in Rupees received from the sale of x units of a product is [ 4 ]

given by R(x) = 3x2+ 36x + 5. The marginal revenue, when x = 15 is

1)116 2)96 3)90 4) 126
L
3.  Which of the following functions are decreasing on O’E ! [ 1 ]
1) cos x 2) cos 2x 3) cos 3x 4) tan X
4. On which of the following intervals is the function f given by [ 4 ]

f (x) = x100+ sin x —1 is decreasing ?

DO.1) 2)(§,n) 3)(0,2) 4)(_n,%)

5. In which interval y = x2 e Xis increases [ 4 1]
1) (= o0, =) 2)(-2,0) 3) (2, ) 4 (0,2)
6. On the curve x2= 2y which is nearest to the point (0, 5) is [ 1 ]
D (2v2,4) 2) (242,0) 3)(0,0) 4)(2,2)
1-x+x?
7. For all real values of x, the minimum value of ———is [ 4 ]
1+Xx+X
1)O0 2)1 3)3 4) 1/3
1
8. The maximum value of [x(x-1)+1]3,0<x<1is [ 3 ]
1

1)(%)3 2)% 3)1 4)0
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9. A cylindrical tank of radius 10 m is being filled with wheat at the rate of [ 1 ]

314 cubic metre per hour. Then the depth of the wheat is increasing at the rate of

1) 1 m/h 2)0.1 m/h 3) I.1m/h 4) 0.5 m/h
10. The function f{x) = x3 + 3x is increasing in interval [ 3 1]
1) (===,0) 2) (0,%0) 3)R 4)(0,1)

11. The interval in which the function f{x) = 2x3 + 9x2 + 12x—1 is decreasing_ [ 2 ]

1) (=1,) 2) (-2,-1) 3) (=e==2) 4) (-L1)

12. At which point the function f{x) = |x — 3| attains minimum value [ 3 1
DHx=1 2)x<3 3)x=3 4)x>3

13. Minimum value of the function f{x) = |x -2| + |x— 5| is [ 3 1
11 2)2 3)3 4)4

14. The maximum value of X is 0<x<oo is [BMP2] [ 4 ]
1) o 2)e 31 4) ¢!

15. The minimum value of (x—a) (x—f) is [ 4 ]
1)0 2) of 3) %(oc—li)2 4) _71((1—3)2

(Z) HINTS & SOLUTIONS FORMCOQ ()

1. @)

Sol:  Area ofacircle A=mnr?; Diff wrt ‘r’

Rate of change of Area = (jj—A =7n(2r); Now, = ((jj—A) =n(2)(6)=12r atr=6
r r

2. 4)
Sol:  Revenue = R(x) = 3x2 + 36x + 5; Marginal Revenue = (;_R =3(2x)+ 36
X

3—R =6(15) +36=90+36=126
X

at x=15

3. ()

Sol:  Let f(x) = cosx. For decreasing interval f’(X)<0=-snx<0=snx>0 Vxe (O,g)




4.
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Sol:

Sol:

Sol:

Sol:

Sol:

“)
Give f(x) =x10+sinx -1 —=f () = 100x%° + cosx .For decreasing interval f'(X) <0

check option

1) In (0, 1) = (0, radian) = (0, 57°) f *(x) —100x%° + cosx >0 (+ve)

n b
2) In (E,TE], f(x) =100x* + cosx - a large +ve value + ve (--—1= cos + ve)

3) In (Og) fi(x)=+ve++ve (+ve);4)In (—n,%), f'(x)=-ve-=-ve<O0

“4)

f(x)=x2e =1 (x)=x2(-e %) +e7%(2x)

For increasing interval f'(x) >0 = e (2x - x2) >0

= 2x—Xx°>0 € X>0VXeR = x2-2x<0 = X(x-2)<0 =xe(0,2)

1)
t2
Let P t,E is a point on x2 =2y and A = (0, 5)

2 Y 2 > [t ¥
consider PA2=(t—0)2+(7—5] ........ (1) = PAT=f(X)=t"+| =5

2
t 2t
For maxima (or) minimum f’(x)=0 =~ 2t+ 2[? Y 5)[?] =0 = 2t+ (t2 -10)t=0

S 2t+t3-10t=0 = 3-8 =0=f(t2-8)=0=t=0 (or) t=v/8=22
From (1)att=0 = PAZ=0+(-5)2=25;at t =+/8 = PA? =8+ (~1)? = 9minimum
soat t=\/§ :>P=(\/§,4)=(2\/§,4) 1S nearest

4)
1- x+x2 oo @ x+x®) (A1 2¢) - @-x+xP)(1+2x)  2(x2-1)
fx)="——5 =1(X)= 2.2 = 2\2
1+X+X I+ x+x9) (@+x+x9)
L () =0= 2(x2 -1)=0= x% =1= x =1 1141 1
By second derivative test, f is the minimum at x=1 andf(l) ==——==
1+1+1 3

3)
1 1

y=f(x)=[x<x—1)+1]%=<x2—x+1>3=((x‘%]+§)3

Since, extreme values (maximum (or) minimum) occurs at critical points (or) at the end of

1
the interval. Solving, f'(X) =0 we get X= 5 (critical value)

- 1 il
o Fmax = Max of {(f(O),f(l),f(zJ}_Max of {l'l(4)'3}:>fmax 1
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9.

10.

11.

12.

13.

14.

15.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

1)
dv dh
i =10=radius, — =314 h= —=?
Givenr =10 =radius, qt ,h = depth, at
Volume=V = nrzh =V= TC(lOO)h =V= (314)100h V= (314)h
dv dh dh dh dh
i ‘r—=314)—=(B14)=CB14)—=—=1 s.—=1m/h
Diff w.r.t ‘f ot ( )dt (314) =( )dt ot of
3)
fix) =x3 +3x

For increasing interval f'(x) >0 = 3x%2+3>0 VxeR
(2)
f(x)= 2x3 +9x% +12x -1

For decreasing interval f'(X) <0 = 2(3)(2) +9(2x)+12<0

Y/
= x%+3x+2<0=(X+)(x+2)<0 xe (-2,-1) y=hx-3|
3) N
y=f(x) =|x-3| graph
clearly f(x) is maximum at x =3
(3) O Gy X

f(X)=Ix-2]|+|x=5| =[x —a] + [x -]

Range of f(x) is [|a—Db],e2) = fpminimum =l2— Dbl
fmin =12—-5=3F3

4)

1
X(X)—Iogx(l) =1_|ng

x? x?

f(X)Zlog%:f'(x):

For maxima (or) Minima f’(x) =0 =1-logx=0 = logeX =1 = x =€

I _
09e=1 el

f ax=e=
max e e

C)

f(X)=(x-a)(x—B) =x2(a+P)x+ap=ax’+bx+c
=A=1 (+ve)

4ac—b? _ 41)(ap) - (c.+B)2 — A(0+B)” + 4op] =‘[(a_m2]
= frin = = 4 4
4a 4
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(\ 1 INTEGRALS 1
( 10MQ+1VSAQ+1SAQ +1LAQ [1M+2M+4M +8M=15M] |
(" = )
¢ MULTIPLE CHOICE Q'S(MCQ) *
- . . _
| OMQ'S |
1x1=1 Mark
1) INDEFINITE INTEGRALS
1. The antiderivativeof \/§+i = [ 3 1]
Jx
1 1 1 5 2 1 > 3 1 3 3 1 1
1) =x3+2x2+C 2) Zx3+=x?+C 3) =x2+2%2+C 4) =x2+=x2+C
3 3 2 3 2 2
2. Theanti derivativeof 209ctx [ 3 ]
1) cotx —1 2) tanx —cot X 3) —cotx — x 4) —1—cotx
3. Ifif(x):4x3—isuch that f(2)=0. Then f(x) is [ 1 ]
dx x4
1 129 3 1 129 4 1 129 3 1 129
Hx*+ — =2 2) X"+ —+— ) X'+—5+— 4 XT+———
) x3 8 ) x4 8 ) x> 8 ) x4 8
10x°? +10% l0g..10
4. .[ 10 Xge o= [ 4]
X +10
D10*—xP¥4c  2)10°+x%+c 3)A0*=x91+C 4) log(10* +x9) +C
«2
5. ——dx = 1
1+x3 [ |
1) %Iog‘1+x3‘+c 2) %Iog‘1+ x3‘+c 3) Iog‘1+ x3‘+c 4) tan_l(x3/2)+c
6. |- 2
’ sin? x cos? x [ |
1) tanx+cotx+C 2) tanx—cotx+C 3) tanxcotx+C 4) tanx—cot2x+C
; jsinzx—coslex= (1]
' sin? x cos? x
1) tanx +cotx +C 2) tanx+cosecx+C 3) —tanx+cotx+C 4) tanx+secx+C
8. jMdXZIog|f(x)|+cthen f(x) = [ 3 ]
X(X + CcOsX)
. 5 X + COSX 3 X A 1
) X(x+cosx) ) X ) X + COSX ) X(X + cosx)
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7. INTEGRALS %

N jex(1+x) =

cos? (ex)

1) —cot(e*x)+C  2)tan(xe*)+C

0. J5—— 2+2X+2 =

1x tan_l(x +1)+C

" jd_x _

_[ xdx _
(x-D(x-2)

(x-1)°
X—2

12.

2
(x-2)
1) log +C2) log 1

Jd_xz
13. x(x2 +1)

1 2
1) Iog|x|—§log‘x +1‘+C

3) —log|x |+1Iog‘x2 +4+C

14. —dX—
1-x4
1) ‘—‘——tan x+C
2
1+x 1 2
—I —=tan "x“+C
)i MG
15. sze dx =
1,
1) ge +C 2) e +C

16. _[xseczxdx:

1) xtanx —log|secx |+C
3) xtanx —log | cosecx |+C

2)tan'1(x +1)+C 3I)(x+ 1)tan_1x +C 4)tan_1x +C

+C3) log

[ 2 ]

3) tan(e*)+C  4) cot(e*)+C

=)

[BMP1] [ 1]

*C4) log|(x-1)(x-2)+C

2) Iog|x|+%log‘x2+1‘+c

4) %Iog|x |+Iog‘x2 +4+C

1 1+x| 1, 1

=log|—/—|+=tan""x+C
2) 4 g1—x 2

1. 1-x%| 1. 4 -
4) =log —=tan""x“+C

4 T4 x2

3) %eX3+C 4) e +C

2) xtanx —log|cosx |+C
4) xtanx—log|sinx |+C




% 7. INTEGRALS m SR. MATHS *

17.

18.

19.

20.

21.

22.

'[ex secx (1+tanx )dx = [ 2 ]
1) € cosx+C 2)e’secx + C 3) €sinx+C 4) € tanx +C
Jex(%)dx: [ 2 ]
1) xg%9% 1. c 2) e*logx +C 3) € logx®+C 4) None

j\/1+x2dx= [ 1 ]

3

2 2.5
1)2\/1+x2+%Iog(x+\/1+x2]+C 2)§(1+x )2+C

3 2

3)2x(1+x2)2 +C 4)X7 1+%2 +%X2Iog X +V1+x2[+C
3
_[ x? — 8x + 7dx = [ 4]
1) %(x—4)\/x2—8x+7+9|og|x—4+\/x2—8x+7|+C
2)%(X+4)M+9log|x+4+\/m|+c
3)%(X—4)M—3ﬁlog|x—4+ch
20 Ne—Bcr 7 - Dlog x4+ 7 +C
S 1
e +e* [ ]
3log(e’ —e™)+C 4 loge* +e*)+C
COS2X "

P dx = ,
(Sinx+cosx)2 [ ]
D3 +C 2)log|sinx +cosx | +C

sinx +cosx )

3)log|sinx —cosx | +C ) (sinx +cosx)?
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2) DEFINITE INTEGRALS
J‘\/§ dx _
Lo 12 [ 4]
) 3 ) 3 ) 6 ) 12
2. [ 3 1
'[0 4+9x°
)6 2, )24 )2
. 1(x—x%)3 , .
3. Thevalueofthelntegralj'lgzdms [ 1 ]
3 X
16 2)0 3)3 4) 4
4. If f(x):jgtsintdt,thenf’(x)is [ 2 ]
1) cosx + X sin X 2) x sinx 3) X cosx 4) sinx + X cosx
5. Thevalueof-[_f;//zz(x3+xcosx+tan5x+1)dxis [ 3 1]
10 212 3)n 41
T (4+3sinx), .
. Theval f|2log] ——— [d
6 evalueo jo Og[4+3cosx] X is [ 3 ]
12 2)3/4 3)0 4)-2
7. Iff(a+b—x)=f(x),tha1_[:f(x)dx= [ 4 ]
(a+b) ¢b (a+b) (b
1)Tjaf(b—x)dx 2)Tjaf(b+x)dx
3)— f(x)dx 220 P dx
2 Ja
g J-Tc/2 3sinx + 5cosx i — ;
© J0  sinx+cosx [ |
1) 2n 2)n 3)4n 4)81
9. [r12-x|dx= [ 2]
112 2)4 3)8 4)2
5 3
10. j_2(4—x2)2dx= [ 3 ]
1) 21 2)4n 3)6n 4)87
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() HINTS & SOLUTIONS FORMCO ()

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

3)
. 1 1
Anti derivative of \/; +—= \/; +— [dx
alltaed
1 1
1 1 x§+1 x_§+1 3 1

:>I:Jx2dx+fx 2dx =3 t—g *C ==Xx2+2x2+c¢C
—+1 —+1 3
2 2

3)

| =je2'°900txdx =je'°ge°°tzxdx :jcotzxdx :_[(coseczx—l)dx =—CotX—X+C

1

d 3 3 3 3 x4 -1 4 1
—f(X)=4x°-— =f(X)=||4x"—— [Ix=A.—F-3| —= |=X"+—=5+C.en... 1
dx (x) NG ) J.( x4) ’4 /( ’g(/gxs] 3 @

1 129
Given, f(x)=0 :>0:16+%+C :C:—(%) (= f(X):X4+F_?

f(x)
int: dx =log|f(x)|+c
(Hint: [ o ax=logf (9|
9, 10X (10
I:jlox ;610 19Ge dx =log(x*® +10%) + ¢
x +10%

(1) Hint: Put 1+ x° =t = 0+ 3x%dx =dt = x%dx = %dt

2
X 1,1 1 1
I:j dx =§j?dt=§Iog|t|+c=§log|1+x3|+c

1+ x3
2) ) 5
1 Sin“ X + Cos” X
| = dx = dx
'[sinzxcoszx '[sinzxcoszx
;siﬁ{x cos® x 2 2
:_[ dx+_[ — 3 dx:_[sec dx+_[cosec dx =tanx —cotx +c
;si'r?xcoszx Sin© X cos” X
(1)
) 2
SiN“ X —Cos” X 1 1
Izj—. > > dx=j 5 dx—J — dx
Sin“ X cos” X CoS“ X sin“ x

:Jseczx dx—Jcoseczxdx=tanx+cotx+c




% BABY BULLET-Q m 7. INTEGRALS %

8.

10.

11.

12.

13.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

3
_jcosx+xsmx :j(x+cosx)—(x—xsinx) _J-lj/‘beos/ J,x/(l smx)
X(X + cosx) X(X + cosXx) )((x + cosx)
') X
=[Zdx - dx =1 -1 = = =
-[x X jf(x) X =log | x| —-log | x + cosx | log‘x+cosx +c=log|f (x)|+c = f (X) p—
(2) Put, x.eX=t= (xe* +e")dx =dt = e (x +1)dx =it
I_Jﬂd :>I_J' o _Jsec dt =tant+c=tan(xe*) +c¢
CcoS (e X) COS t
2
I_J dx=f ! dx:J ! dx:tan_l(x+1)+c
2+2x+2 X2 +2x+1+1 (x+1)2+12
2 2 2 2
2 9X—4x2:—4[x2—gx]:—4 x22x 2 (2] (2] |=4(2]) o(x-2
4 8 |8 8 8 8
dx 1 1 1
|=J‘ dX—EJ. dX

(2) Using partial fractions =X=A(X-2)+B(x-1

B
(x—1)(x—2)_x—1+x—2

atx=1 weget A=-1; atx=2 weget B=2

X
=|l—— dx = d X =—I -1]+2I -2
'[(X—l)(X—Z) IX 1 X+_[ og|x—1|+2log|x —2|

(x-2)°
(x-1)

=—Iog|x—1|+|og|(x—2)2|:Iog +cC

1 A Bx+C

(1)Hint:X(X2+1):; w21 wegetA=1;B=-1;C=0

1 1, 2x 1 2
| = dx = X = | =dx—-= dx =log|x|-=log|x“ +1]+cC
J.x(x 217 I(X x2 +1) JX 21x2+1 91X 2 9| |
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14.

15.

16.

17.

18.

19.

20.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

1

o2 2 12—2 [(1+x)(1x):|
"fl_x4dx‘f(1+xz)(l_xz) I(1+x 2)1-x3) J @+ x2)(1-x2)

1 ed rd 1, 1 1

== dx — ax | == dx — dx
2|:IM(1XZ) J(1+x2)g/{f) } 2[Ilz—x2 § Il+x2 ]
RSN T RS0 IET TSy I OUPRNE PR L
z[flz_xzdx] Z[IHXZdX]_Z[ZIogl_X} 2tan x+(,=_4log - 2tan X+cC

1
(1) Put,x3=t= 3x2dx:dt:>x2dx:§dt

3 1 1 1.3
—[x2 == [eldt ==e'+c==€"" +c
I Jx e dx 3J. 3 3

(1)Hint: Integration by parts we have

I :x(tanx)—jtanxdx =jxsec2x dx = x(tanx) —log|sec|+c
@Hint: [€(F(x)+F () dx =€ () +c

| = jex secx(1+tanx)dx = _[ex [secx +secxtanxJdx =€ secx +c¢

(Hint: = [ [f (x)+ () Jdx =€*F (x) +¢

1+xlogx

|_J' (Tg)d —Je( +Iogx)dx je (Iogx+ )dx — X (logx)+ ¢

/ 2
X+ X—+1

a’
X +Vx%+1+c
X+ [ﬁ— +C

a2
I:Ix/xz—8x+7dx:j\/(x2—2.x.4+16)—9dx:J‘\/(x—4)2—32dx
_x=9) (X—4) +Vx%—8x+7

22
(1)Hint: I a’ +x2dx —2\/a2+x2+—log

+C

I =jV1+ x2dx =§V1+ x2 +%|09

a2
2 2., X [ 2 a2 =

x2—8x+7—§log +C
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7. INTEGRALS %

21.

22.

Sol:

Sol:

Sol:

= [ -1 dj-j d. Pute’ =t = edx =t
e

(€92 +12

dt
t2 +1

| = =tan " 3(t) +c=tan"2(e) +¢c

(2)

-

2 in2

COS2X COS“ X —SIn“ X

dx

(sinx +cosx)2 (cosx+sinx)2

(cosx sinx)

J‘st/lfsrr(cosx+smx)
DEFINITE INTEGRALS
(4). Textual given Kkey is 1

-

=log|cosx +sinx |+C

J3
dx = (tan‘l(X))1 =tan (+/3) - tan (1) =60° — 45" =15’ =%

Sol:

(1+x)
3) Textual gi key is 4 .
(3) Textual given key is y %
3
% -SR-S S I | B et
Izj—zdx=j—4dx 9 0 L2 2\ 9(2 2
o 4+9x 09x2+§ X +(3) 3 3 0

Sol:

%
:1x§ tan_l 3_X = l tan_l Exg — tan_l(O) = ltan_l(l) = lxﬂ = K3
9 2 2 )|, 6 273 6 6 4 24

8
19 18 1 t%ﬂ 1 3] 2 i 3
_——jtmdt_—jtmdt:— | =233 =2x2*=3x2=6
2 2|1 2
8 0 §+1 0
0
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4. Q)

X

Sol:  f(x)= jtsint dx Diff. wr.t.x we get f'(x) =xsinx
0

5. 3)

Sol: |= x3+xcosx+tan®x+1) = [ 1dx=(x)/2, ==
T

% w o e

a a
6.  (3) Hint: _[f (x) dx = jf (a—x) dx

0 0
7 %
2 : 2
4+ 3sinXx 4+ 3coSX
: = 2T A e lo ax ..........
Sol: | £I09(4+3msx)dx 1) £9[4+3snx] @)

% 4+ 3sinx 4+ 3cosx %
= j [Iog(—)+ Iog(—_)] dx =21 = j log) dx=21=0=1=0
0 0

4+ 3cosXx 4+ 3sinXx

7. “4)

b b b b b
Sol:  [xf (x) dx = [ (a+ b—x)f (a+b—x) dx = [[(a+b) = x]f (x) dx = [ (a+b)f (x) dx — [xf (x) dx
a a a a a

b b b b b
fxf (x) dx=(a+ b)J-f (x) dx—.[xf (x) dx = ijf (x) dx = (a+ b)J.f (x) dx
a a

a

b a+b
:>_[xf(x)dx_( )jf(x)dx

a
8. (1) Hint: [f(x) dx:jf(a—x) dx

0 0
% %
290g ? 3cosX + 58X
Sol:  I= de ............ ()] I= j—.dX ......... (2)
o Sinx+cosx o Cosx+sinx
72
2(35nx +5c0sXx 3cosx +5sinx
=l+l= '[ . + g dx
o L sinx+cosx COSX +SinX
72 3(sinx + cosx) + 5(cosx + sinx) % (sinx +cosx)(3+5)
2= : dx =2l= [ == x
5 SinX + COSX (sinx + cosx)

S>2=4 j(l)dx :>I—4(x)/2—4><2
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10.

Sol:

Sol:

(2)
4
= f]2—xdx |2=x[E2x if 2=x20; 22x; X<2
0
2 Y 2\
X X
_I|2 x|dx+_[|2 X [dx _j(2 x)dx+J. (2-x)dx=[{2X—— | | 2Xx——
5 5 2 2

=(4-2)-0-[(8-8)-(4-2)] =2-[0-2) =2+2-4
3)

|—j(4 X )/de 2j(4 X )Adx

-2

3
'.'f(x):(4—x2)é iseven =f(=x)=(x)
Put x=25n6 = dx=2cos0 dd; atx =0, 2sin0=0,0=0; atx =2, 2sin@ =2, 0 = /2

=2| [ (4-4sin?0) 22cos000 | =2| [ (4) 2[1—sin29] 2 20056 do

0 0

2 y 7 7
=2(2) j(cos 6)72.2c0s0 do =2.2°2 | cos6.cos0d6 =2" [ cos” db

0 0
7

:25|:§_£:|£:2x3><1t=6n J' cos” x dx=(n—_l)ln_2 n=4even

4'2]2 0 n
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g 1 / \

R S

AI’PlIBATIﬂN BFINTEGIIAIS 1

10MQ +1SAQ [1M+ 4M=5M]

{ MULTIPLE CHOICE Q' S(MCQ)

- (oMQ's)
1x1=1 Mark
I. Select the correct option from the given choices.
1. Area lying in the first quadrant and bounded by the [ 1 ]
circle x2 + y2 = 4 and the lines x = 0 and x = 2 is
T s s
2)— 3)— 4)—
D= )2 )3 )4
2. Area of the region bounded by the curve y2 = 4x, y-axis and the liney=3is [ 2 |
9 9 9
2)— 3)— 4)—
1)2 )4 )3 )5
3. Area bounded by the curve y = x3, the x-axis and the ordinates [ 4 ]
x=—-2and x=11is
-15 15 17
1)-— 2)— 3)— 4)—
)-9 ), )7, )
4. The area bounded by the curve y = x |x| , x-axis and [ 3 1]
the ordinates x =—1 and x =1 is given by
[ Hint: y = x2 if x > 0 and y= —x2 if x < 0]
1)0 2 - 3 2 4 4
) )3 )3 )5
5. Areaunder thecurvey =va? - x? included between thelinesx=0and x=ais [ 1 ]
2 2
ma ma na na
)— 2)— 3)— 4)—
)= )=, )= ),
6. Theareaboundedbyy =sin2xthex - axisand thelinesx :% and x = 37” is [ 1 ]
: . . 3 .
1)1 sq units 2)2sg. units 3)4sg. units 4)Esq'umts
7. Theareabounded by thecurvey = x? -4,and thelinesy =0and y =5is[BMP2][ 2 ]
38 76 16 8
H— 2)— 3)— 4)—
) 3 ) 3 ) 3 )3
8. Theareaof theregion bounded by parabolay2 =8x and latusrectum s [ 3 1]

4 16 32 8
)= 2)= c) 4)=
3 )3 )3 )3
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p /39, \
9. Theareabounded by thecurvey = 2x - X2 and theliney = -x is [ 3 1]

7 9
1)— 3)—
)2 2)7 )2 4)9

10. Theareaenclosed between thegraph of y = x> and thelinesx=0,y=1,y=8is [ 3 |
45 54
3= 5>
17 2)14 )4 )4

11. Theareaof theregion bounded by thecurvey? = x, theY - axis [ 3 1]
and betweeny =2andy =4

22 2 oL y®
3 3 3 3
12. Area of the region bounded by the curve y = cos x between x =0and x=n [ 2 ]
and the X-axis is
1 2)2 3)3 4)4
13. Area of the region bounded by the curve x = 2y + 3, the Y-axis and [ 1 ]
between y = -1 and y = 1 is
16 2)4 3)8 4)3/2
14. Theareabounded by the curvey = x3,X - axisand twoordinatesx =1 and x = 2 is
15 15 17 17
H)— 2)— 3)— 4)—
15. Theareabounded by thecurvesy? =4x and y = x isequal to [ 2 ]
1 8 35 7
)= 2)— 3)— 4)—
) 3 ) 3 ) 6 ) 3
L. (C)) C S
2 2 > X [ 3 4. 1xP T x o e
Sol: Area(OAB):_[0 ydx:J‘O 4—x“dx =[E 4-x +§5'n E]o =2(§)=Tfsq.umts M
N
2. 2) v

3 N
2 3
3 3y 1lly 1 9 -
Sol: Area(OAM):joxdy:jOTdy=Z[?] 25(27):qu.units M; o
0 K
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g

3. “4)

Sol:  Required area= —J.?Zydx + j;ydx

P 3 e ] x41__0_(—2)4+1_0_4+1 17 '
——J_zx X+,[0X oy 2+ To_ 2 Ve 2 |~ 77 sq.units

4. A3)

Sol:  Required area = flydx = flx |x|dx = —J'i)lxzdx + f;xzdx

0 1
S [ (1)1 2
BEIR R E R
-1 0
S. (2) a

1
Sol:  Area I\/ a2 —x2 dx = Area of the circle X2+ y2 =a in lst quadrant= Z(Tfaz)
0

6. (1)

, : T LT
Sol:  y=sin2x=y>0 if 0<2x<m; |.e,0<x<E andy<0ifTC<2X<27T;|-e-,E<X<TC

3n
4 A 3, . .
A= [ sin(2x) dx = [ s ax— | sin(2x) ax :_[&zzx)]/z_[_&zzx)] m

= —%[cosn - cosg} + %[cos(%n)— cosn] = —%[—1— 0] + %[0— (-1p]= % + % (D) =1sg.units

7. 2)
Sol:  Given y:x2_4:>x2:y+4 = X=,y+4

5 5 5
Required Area A = 2[J.dej| = 2[jaly+ 4dy] = 2[% (Y+4)y+ 4]
0 0 0

4 4 4x19 76 .
:5[9\@—(4\/2)]=§[27—8]: 3 =?sq.un|ts

8. (3

Sol:  y2=8x y=1/8x =22x

¥(2ﬁ_0) _lex2 32

2
2 2 2 )
Area =2j(y)dX=2[f2><2& dx] =2X Zﬁ(gx&l = 3 =? Sg.units
0 0
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s
9. A3)
Sol:  Giveny=2x —x2 .......... (1) (Upper curve) y = =X .......... (2) (Lower curve)
Solving (1) and (2)

Xx=2x-x?= x2-x-2x=0=x2-3x=0=x(x-3)=0= x=0 x=3

3 , | 3 , W2 43V
A — _ (- — _ =32 _=2
rea '[(Zx x?) = (=x) dx = J'(Sx x2) dx [3 5 l

0 3
=§x9—£—( )_2—2_27 1 =gsq.units
2 3 2 3 6) 2
10.  (3)
Sol: y=x3.... (1)
x =0 (y-axis), y=1, y=38

s g 1 §+1 4 8

A:j(x)dx:jy3dx: o3 y3 :§[24—1:| 3X15:§squnlts
1 1 41| 4 4 4

1. @)

Sol:  y2=x; y-axis(x=0), y=2, y=4

4 4 3714
Area = [(x)dx = [y?dx=| L =E[64—8]=—[56]=—squn|ts
) ) 3], 3

12. (2
Sol:  y=cosx, x=0 (y-axis), X =7, x-axis (y =0)
% % 7.
Required Area = 2 | (y)dx=2 [ cosxdx =2[sinx];2 =2sin90° -sin0°] = A1 0] =
0 0
13. (1)

Sol:  Givenx = 2y +3

2
Area A= J(x)dy j(2y+3)dy (—+3y]1 =1+3-[1-3]=4 — (-2) = 6 sq.units
14.  (2) « -1 -1

Sol:  y=x3 x-axis (y =0) x=1, x=2

2 2. (2 16 1 15
Area = dx=|x°dx=| — =———=— units
{(y) { {41 =,

15. @)

Sol:  y2=4x =>y= 2% ..(1) (Upper curve) y =X ........ 2) (Lower curve)
Solving (1) and(2) y%= 4y y(y -4)=0 =
4

4
Area—j(2& x)dx = 2jfdx jxdx 2 xf —{%L —[4f]—%(16)
32 1632 ' 21 'g
-8= :—squnlts

3 2 3 3
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R S

9 mrrmmmt mlumnnsW

"""" 10MQ+1VSAQ+1LAQ [1 M +2M +8M = 11 M]

: MULTIPLE CHOICE Q' S(MCQ)
__ OMQ'S )

I.  Select the correct option from the given choices.

1x1=1 Mark

ay Y (d d
1. The degree of the differential equation [dyJ +( y) (dy J+1 ois [BMP2] [ 4 ]

)(2 dx
1)3 2)2 3)1 4) not defined
5 d? dy . dy o _ ..
2. The order of the differential equation 2x2 3d +y=0is [ 1 ]
dx?
1) 2 2)1 3)0 4) not defined
3. The number of arbitrary constants in the general solution of a [ 4 ]

differential equation of fourth order is
1)0 2)2 3)3 4)4

4. The number of arbitrary constants in the particular solution of a differential [ 4 |
equation of third order is

1)3 2)2 1 40
. p \ . dy ey,
5. The general solution of the differential equation &—e is [ 1 ]
ex+eY=C 2)eX+ey=C JeX+e¥=C 4)eX+eX=C

6. A homogeneous differential equation of the fromg—x = h(i Jcan be solved by [ 3 ]
y y

making the substitution.

)y=vx 2) v=yx 3)x=vy Hx=v
7. Which of the following is a homogeneous differential equation? | 4 ]
1) (4x+6y+5)dy— By +2x+4)dx=0 2) (xy)dx —(x3+y3)dy=0
3) (x3+2y2)dx + 2xy dy =0 4 y2dx+(x2-xy-y2)dy=0
8. The Integrating Factor of the differential equation xj—y— y = 2% is [ 3 ]
X
1)e 2)e a;- 4)x
X .
9. The Integrating Factor of the D.E (1—y2)g—+yx =ay, (-1<y<l)is [ 4 ]
y
1 1
1) 1 2)——— 3) 1 4)

y2-1 yZ -1 1-y? 1-y
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10. The general solution of the differential equation M =0 is [ 3 ]
y
)xy=C 2)x =Cy? 3)y=Cx 4)y=Cx2
11. The general solution of a D.E of the type %+P1X=Ql (Py, Qq are functions of y)is [ 3 ]
y
1) yel PV - _[(Qlej Ray )dy +C 2) y.el P = _[(Qlej R )ﬂx +C
3)xej Pdy — J.(Qle[ Pdy )jy +C 4) xeJ P _ J'(Qlej P )jx +C
12. The general solution of the differential equation eX dy + (y eX+2x) dx=0is [ 3 ]
HxeY+x2=C 2)xeY+y2=C
I yex+x2=C 4)yey+x2=C
13. General solution of thedifferential equation Iog(g—y): 2X+yis [ 3 ]
X
1) e” _lexic 2) Ll e 3) -eY = Lo, c 4) & _Lex,c
2 & 2 2 2
14. General solution of differential equationg—y =Y is [ 2 ]
X X
1) logy =Cx 2) y=Cx 3) xy=C 4) y=Clogx
dy 2 dy 2
15. Thedegreeof thedifferential equation (1+d_) :(d_) is [ 3 ]
X X
D1 2)2 3)3 4) 4
2 2 2
16. Thedegreeof thedifferential equationd—g+3(d—y] :leog[d—g] is [ 4 |
dx dx dx
1)1 2)2 3)4 4) Not defined
17. Order of differential equation correspondingtofamily of curves [ 1 ]
y=Ae> +Be? is
1) 2 2)1 3)3 4)4
18. Thegeneral solution of differential equation j—y =&V is [ 1 ]
X
) e=e+C ) f+e¥=C 3) Y =C 4 &Y=C
dy _( d? G
19. Theorder and degreeof thedifferential equation—yz Y2 +—y+5 [ 3 ]
dx | dx? dx?
arerespectively
2,1 2)2,4 3) 2,2 42,3
20. Thedifferential equation for which ax + by = lisgeneral solution [ 3 1]
(a, b arearbitrary constants) is
dy d?y d%y dy
1) —=x+C )y—=+x=1 3) —=0 4y —==0
) dx )de2 ) dx? ) dx
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(Z) HINTS & SOLUTIONS FORMCQ ()

1. (4) Given D.E is not a polynomial equation in its derivatives. Its degree is not defined.

2. (1) Highest order derivative present in the given D.E is d_)zl . Its order is two.
X

3. (4) Number of constants in the G.S= Order
Number of constants in the general solution of D.E of order n is equal to its order.
The number of constants in fourth order differential equation is 4.
4. (4)In a particular solution of a differential equation, there are no arbitrary constants.
dy — Y — X Y :ﬂ

5. (1) Given D.E is dx Y

xje_ydyzjexdx:—e_y =e¥+k=>ef+eV=-k>e+e¥V=C

=e"dx = e Ydy =€"dx Integrating both sides,

6. (3) For solving homogeneous equation of form% = h[%) we need to make substitution as x = vy

Thus, the correct option is C.
7. (4) Hint: F(x, y) is homogeneous function of degree n, if F(Ax,Ay)=2AF\ (x, y)

2 2
Consider D.E in (D) y2dx+ (x2—xy2—yAdy=0= P o Y™ puy)=y Y
onsider in (D) y“dx+ (x“—xy“ —y“)dy :>dx P2 (x.y) WY
2 2,2 2
A
FxAy)=——3 0y) 2 27,2 2%y2 5= y2 7 [FAPFY)
Y)Y +(X)(Ay) = (%)™ A(yT +xy°—Xx9) y< +Xy< —X
Differential equation given in D is a homogeneous equation
8. (3) Given D.E is X;ﬂx—y=2xzz>g—i—%:2xThis is in the %+ Py =Q form
1 —j}dx -1 1
where,P=—=andQ=2x . |F=e 'x  —gl09x _ou(x") _,-1_1
X X

9. (4) Given D.E is (1—y2)d—x+yx:ay:>d—x+ yx2 = ayz . This is in the d—X+PX:Q form
dy dy 1-y= 1-y dy

where, P= yzansz ay2
1-y 1-y

y 1 2 |0[ L :|
ANV . g -
- IF =P =ejl_yz ’ —e 1o )=e N
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10.  (3)Given D.Eis YX XN o yd=xdy o 14 ly-0
y Xy Xy

:>Iog|x|—|og|y|=|ogk:>|ogi‘

y k

=logk :i:k:yzlx:y:Cx (Where,C:%)
y

1. @ IFfor%+ A= ise ™ = x(1F) = ([QuxIF)dy + C = xel Y = [(Quel ™)y +

12.  (3)Given D.E is eXdy+(yeX+2x)dx=0:>eX;ﬂ+yeX+2x=0:%+y+2—:=0
X e
:ﬂ+y+2xe_":0 :>ﬂ+y:—2xe_X
dx dx
This is a Linear D.E form;ﬂ+ Py =Q where,P=1andQ=-2xe™
X
Now, IF= &/ P =l & — ¥ = y(IF)=[(QxIF)x+C

- ye’ :I(—er‘x.ex)dx+C:> ye* :—J'2><dx+C —ye*=—x2+C=ye* +x°=C

d 1
13. (3) IOgeI:d_i]zszry: %=e2x+y:>;ﬂx:ezx.ey e—de=92X dx
2X

Integrating Je‘ydy = Je2x X= Y= e? - ©

14.  (2) %:%:%:d—; :f%dy=f§dx:>Iog|y|:Iog|x|+Iog|c|:>log|y|=log|cx|:>y=CX

15. (3) order = 1; degree =3

16. (4) The given equation is not a polynomial equation in o |
X

Here, its degree is not defined. Hence, degree not defined

17. (1)
Sol: y= Ae® +Be? arbitrary constants = 2
. Order of D.E is 2’
18. (1) S—y:e".e_y :>iydy:eX dx = ddy=€‘dx = Jeydy:jex dx= & =" +c
X e

[
N
o |
X N
N“<
[

(6)]

—_

N
[
oo
X N
N
+
IN)

19. (3) Transposing the terms properly and squaring on both sides we get [(dx

s.order =2 ; degree = 2
d?y

20. (3) Given ax + by =1 :>a(1)+b(gi)=0 Again diff w.r.t ‘x’, 0+ b[—2J=O:>—=O
dx
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R S

10 VECTORALGEBRA |

(10MQ+1VSAQ+15AQ +1LAQ [1M+2M+aM+8M=15M] |

MULTIPLE CHOICE Q' S(MCQ)

LOMQ'S } 1><1 =1 Mark
1. In triangle ABC (Fig), which of the following is not true: C [ 3 ]
1) AB+BC+CA=0 2) AB+BC—-AC=0
3)AB+BC+AC=0 4)AB-CB+CA=0 4 VA

2. If @ and b are two collinear vectors, then which of the following is correct [ 1 ]
1) p=ja, for some scalar A=0. 2) a= +b
3) the respective components of g and b are not proportional
4) both the vectors @ and b have same direction, but different magnitudes.

3. If a is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then \a [ 4 ]

is unit vector if

HAa=1 2)A=-1 3)a=|A| 4) a=1/| Al
L L 32 e .
4. Let the vectors aandb be such that |a|=3,|b|= 3 then axb is a unit [ 2 ]
vector, if the angle between aandb is
1) m/6 2) n/4 3) w/3 4) /2
5. Area of a rectangle having vertices A, B, C and D with position vectors [ 3 ]

—?+%j+4ﬁ,?+%j+4ﬁ,?—%j+4ﬁ and—f—%]+4l2, respectively is

1)1/2 2)1 3)2 4)4

6. If O is the angle between two vectors & and b, then &.b>Oonly when [ 2 ]
1) 0<9<% 2) osesg 3) 0<0<m 4 0<0<n

7. Let & and b be two unit vectors and 0 is the angle between them. [ 4 ]

Then A+ Db is a unit vector if

o T T 2n
1) 6== 2 0=L 3)0==% 4) 9=
) o= ) 0=2 o= 2 ) 0==
8. Thevalueof?.GXIQ)+].(iAXI2)+I2.(fXI) is [ 3 1]

1) 0 2) -1 31 4) 3
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9. If 6 is the angle between any two vectors dandb, then |a.b|=|axb| [ 2 ]

when 0 is equal to

1) 0 2 z 3 z 4

) )2 )2 m

10. Thevalueof thedot product of a—band @a+b is [ 1 ]
1)a? -b? 2) (axb) 3)axb Abxa

11. Theposition vector of thepoint(1,2,0)is [ 3 ]
D i+j+k 2)i+2j+k 3)i+2] 4)2]+k

12. |f |[(axb)|=4and|a-b|=2then|a|?|b|* isequal to [BMP1] [ 3 |
1) 4 2) 2 3) 20 4

13. Thepointswith position vectors 10i + 3], 12i —5j and ai +11j arecollinear, if ais

1) 2 2)-8 34 4)8 [ 4 ]
14. Thevector cosacosp i + cosasinf j +sinak is [ 2 ]
1) null vector 2)unit vector 3)constant vector 4)vector with magnitude > 1

15. If a,b,caremutually perpendicular unit vectors, then thevalueof |[a+b+¢lis [ 3 1]

D1 2)V/2 3).3 4)2
16. Ifa+b+¢=0,|al=3,|b|=5,|¢|= 7thentheanglebetweenaand bis [ 4 ]
i 2n 5n n
nZt )L 3L 4T
)6 )3 )3 )3

17. If & and b are two unit vectorsinclined atan angle 0 then the valueof [a—blis [ 1 ]
.0 . 0
1) 2sin > 2)2sin6 3) 2003E 4) 2cosh

18. If|a|]=3and-1<k <2then|ka|liesintheinternal [ 1 ]

1[0,6] 2)[-3,6] 3)[3,6] 4[12]
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(Z) HINTS & SOLUTIONS FORMCOQ ()

. @

Sol: By Triangle Law of Addition of Vectors we have
AB+BC=AC (or) AB+BC=-CA = AB+BC+CA=0.

2. (1)

Sol:  If 3 and bare two collinear vectors, thenpy = ). -
The other options (2) & (4) are only true for particular values of A

3. 4)
Sol:  [na]=1=Aflakls jd= L sa=
|21 |2

4. (2)
Sol: leenthat|a|:3,|b|=?andaxblsaunltvector.:>|a><b|:1:>|a||b|s|n9=1

2 .

=3 £ sinf=1 :>\/§sine:1:>sine=i=sin£ —~g="
3 J2 4

5. A3)
Sol:  Given ABCD is a rectangle.

Now AB=0B-0A :f+%i+4lz—(—f+%j+4l2]:f+%i+4f<+f—%]—4f<:2f+0]+012

|ABEV4+0+0=+/4=2

A5 - G5-OA :_f_lj+4ﬁ_(_f+lj+4ﬁ)=_i‘_lj+4|z+i‘_£]_4&=_j=oi_j+ouz
2 2 2 2

~|ADE\0+1+0=11=1

Area of rectangle ABCD= = Length X Breadth = (AB) X (AD) = 2(1)=2 sq.units.
6. 2)

Sol:  We have ap>0 :>|a||6|cosezo:cosezo[~.-|5120and\6\zo]

—0<0< Henceé_BZOifOsesg

N[ a
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7.

10.

11.

12.

13.

14.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

(4)

We have & and b two unit vectors and 0 is the angle between them. Then, [a=|o]=1
Now 7+ b is a unit vector if [a+bj=1 = (a+b).(a+b)=1=aa+ab+ba+bb=1

=|af? +2ab+|b[*=1=1? +2[g/bcosh +1° =1

=1+ 2(2)(1) cosb +1=1= cosO = —% = 0 :2—:
3)
1.3 %K) . (ixK)+K.(i%))=1.i4.(— ) +k k=1-1+1=1
(2)

‘5_5‘ =‘éx 5‘ = |§”B‘cos@=|§”5‘sine = cosf=sin0= tan6:1:>9:§

1

(a-b).(a+b)=aa+a-b-ba-bb=al-|b’=a®-b? where |al=a; |bl=b
3)

PV of P=(1,2,0)is OP=1i +2]j + 0K

3)

Relation between axb and a.b is |axb[? +(@ab)? = (a)%(b)?

= (4% +(2)?=(@)?(b)? = (3)%.(b)> =16+4=20

4)

Let OA =107 +3], OB=12i-5],0C=ai +11]

AB=0B-OA=2i -8]; BC=0C-OB=(a-12)i +16]

a-12 16 a-12
==
8 2

=2=a-12=-4=a=8

AB||BC=

(2)

Consider | (coso..cos)i + (coso.sinB) j + (sSno)k |

:\/coszoccoszﬁ+coszocsin2[3+sin20c :\/coszoc(cosz[3+sin2[3)+sin20c

—+cos? o +sin?a =+/1=1. Hence a Unit vector
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15.  @3)

0

Sol:  Given |agbleClz1and ab=b-c=ca=
+b-C+C-a)=1+1+1+0=3

=|a+b+c=(@)2%+(b)?+ (€)% +2@b
=|a+b+CkE+/3
16. (4

Sol: @a+b+c=0=a+b=-C =|a+ b= T|. Squaring on both sides, we get

= (3)% +(b)? + 2ab=(T)2 = 9+ 25+ 2ab = 49 = 2ab =15 = 2(a)(b) cos(@b) =15

= 2(3)(5)cosb =15= 2c0s6 =1= cos6 = % =c0s60°

. — ° _TC
0=60"=T/

17. (1)

Sol:  Given |algbl<3,b>=0

consider |a—b|?= (a)2 + (b)? —2a—b =1+1-2(a)(h)cos® = 2— 2cose

=2(1-cos6) =2 2sin?§ =|a-bl /4sin2(%)=2sin(%)
18. (1)
Sol: |kal=|k|lal= 3|k|

-1<k<2
0<k2

0x3<3|k[€2x3
0<3|k<6 =|kak[o,6]
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10.

S e e o O

12/ LINERR Pnuannmmma W

( 1oMQ+15aQ [1M+aM=5M]

{ MULTIPLE CHOICE Q'S(MCQ) '

Region represented by x > 0, y > 0 is [ 1
1) First quadrant  2) Second quadrant 3) Third quadrant 4) Fourth quadrant
If the objective function Z = ax + by has both a maximum and a minimum [ 1

value on the region R then R is
1) Bounded 2) Unbounded 3) Concave polygon 4) Infeasible
The linear inequalities or equations or restrictions on the variables of a [ 1

linear programming problem are called

1) constriants 2) Decision variables  3) objective function 4) Linear relations
The optimal value of the objective function is attained at the points [ 3
1) On X-axis 2) On Y-axis

3) Which are at the corner points of the feasible region

4) Which are at the points of intersection of the inequation with Y-axis

In a linear programming problem the objective function and constraints [ 2
must be

1) Non-linear 2) Linear 3) Exponential 4) Logarithmic

The maximum value of Z = 3x + 4y subject to constraints x + y < 4, [ 3
x=20,y=>0is

1)12 2) 14 3) 16 4)10

Maximize Z = 3x + 5y, subject to constriants x + 4y < 24, 3x + y < 21, [ 3
x+y< 9,x20,y20.

1) 20 at (1, 0) 2) 30 at (0, 6) 3)37 at (4, 5) 4) 33 at (6, 3)
The point which does not lie in the half plane 2x + 3y — 12 < 0 is | 4
D@D 2)(1,2) 3)(=2,3) 4 (2,3)

Which of the following is not a component of linear programming problem? [ 4
1) Objective function 2) Constriant

3) Decision variable 4) Differential equation

The position of points O(0, 0) and P(2, -3) in the region of graph of inequation| 1
2x — 3y < 5 will be

1) O inside and P outside 2) O and P both inside

3) O and P both outside 4) O outside and P inside

L OMQ'S ] 1><1_1 Mark

|

|

|
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(Z) HINTS & SOLUTIONS FORMCOQ ()

1. (3

Sol:  Region x> 0, y > 0 (non-negative) = Both x and y positive — first quadrant.

2. (1)

Sol:  Both maximum and minimum exist only if region is closed and bounded.

3. 1)

Sol:  Linear restrictions in LPP are called constraints.

4. A3)

Sol:  In LPP, optimum value occurs at vertices of feasible region.
5. 2)

Sol:  Objective function & constraints must be linear in LPP
6. 3)
Sol:  Corner check points: (0,0), (4,0), (0,4) then Z = 3x + 4y values: 0, 12, 16.
Maximum value is 16.
7. 3)
Sol:  Corner check points of feasible region. Z = 3x + Sy
Best point: (4,5) =>Z =12 +25=37
8. 4)
Sol:  Point NOT in 2x + 3y - 12 <0
Substitute each point—LHS <0
Check (2,3):4+9-12=1 (NOT <0)
9. 4)

Sol:  Not a component of LPP. LPP uses linear equations, not calculus.

10. (1)
Sol:  Check points in 2x — 3y <5
0(0,0): 0 <5— inside

P(2,-3): 4 +9 =13 > 5— outside
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{53 ,;

O S o WL W R NS W N

13| PROBABILITY

10MQ+1VSAQ+1SAQ +1LAQ [1M+2M+4M +8M=15M]]

(" 2
{ MULTIPLE CHOICE Q'S(MCQ)
1 LOMQS ) 1x1=1 Mark
1. If P(A) :E’ P(B) =0, then P(A|B) is [ 3 ]
1) 0 2) % 3) not exist 41
2. If A and B are events such that P(A|B) = P(B|A), then [ 4 ]
1) AcBbutA#B 2)A=B 3)AnB=¢ 4) P(A) = P(B)

3. The probability of obtaining an even prime number on each die, [BMP1] [ 4 ]

when a pair of dice is rolled is

1) 0 2) 1 3)i 4)i
3 12 36
4. Two events A and B will be independent, if [ 2 ]
1) A and B are mutually exclusive 2)P(A'B’) = [1 - P(A)] [1 - P(B)]
3) P(A) =P(B) 4)P(A) +P(B) =1

5. If A and B are two events such that A ¢ B and P(B) # 0, then which of the | 3 ]

following is correct?

P(B
1)P(AIB)=% 2) P(A|B)<P(A) 3) P(A|B)=P(A) 4) P(A)=P(B)
6. If A and B are two events such that P(A) # 0 and P(B | A) = 1, then [ 1 ]
)AcCB 2)BcA 3)B=¢ 4HA=0
7. If P(A|B) > P(A), then which of the following is correct : [ 3 ]
1) P(BJA) < P(B) 2) P(A n B) <P(A) . P(B) 3) P(B|A) > P(B) 4) P(B|A) = P(B)

8. If A and B are any two events such that P(A) + P(B) — P(A and B) = P(A), then| 2 ]

1) P(BJA) =1 2) P(AIB) =1 3) P(BIA) =0 4)P(AIB)=0
9. A bag contains 7 red and 3 white balls. Three balls are drawn one after [ 1 ]

other without replacement. Then the probability that the first two are red

and third one is white is [BMP2]
) 20 ) 20 )20 )70
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10. A book consists of 20 pages. If two pages are drawn (opened) at random, [ 4 ]

then the probability that both numbers are prime numbers is

) 95 ) 15 ) 95
11. A fair coin is tossed 3 times, then the probability of getting one head and [ 3 1

e
) 95
two tails is
12. A person appears for an interview for two posts A and B. The selection [ 2 ]
1 1
of the posts are independent. If P(A) =z P(B) =3 then P(A UB) is

o7 53 . oL

)10 ) 10 )10 )10

13. Three events A, B, C are mutually exclussive and exhaustive and P(A) =04, 3 |
then P(B) + P(C) =

1)0.4 2)0.5 3) 0.6 4)0
14. If P(A UB) = 0.65 and P(A N B) = 0.15, then P(A)+P(B) = [ 3 ]
1)0.8 2)0.6 3) 1.2 4)1.4

15. When two dice are rolled, the probability of getting unequal numbers on [ 3 ]

the faces is

N B N o1
) 6 ) 36 ) 6 ) 3
16. A fair coin whose faces are marked with 1 and 2 is thrown for four times. [ 3 ]

Then the probability of throwing a total of atleast 5 is

) 16 ) 16 ) 16 ) 16
17. If A and B are independent events of an experiment then which of the [ 4 ]

following statements is true
1) P(A U B) =P(A) + P(B)-P(A) . P(B) 2) P(A|B) = P(A) and P(B|A) = P(B)

3) P(A N B) = P(A) . P(B) 4) All the above
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18. If A and B are two events of a random experiment of throwing a die given [ 2 |
by "A": throwing an odd face and B: throwing a composite face.

Then which of the following statements is correct.

1) A and B are equally likely 2) A and B are mutually exclusive
3) A and B are mutually exhaustive 4) A and B are linearly independent
19. If A, B and C are independent events of a random experiment such that [ 2 ]

P(A) = p, P(B) = ¢, P(C)= r, where p, q, r €(0, 1). Then the probability of
the event A only occurs is

Dp.q.r 2) pd - -1) 3) p. q(1-1) 4 (1-p)(1 -9 1-1)
20. A fair die is rolled. Consider the events A = {1, 3, 5} and B = {2, 3}, [ 1 ]
then P(A|B) is

1
D% 2)= 3= 4=
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() HINTS & SOLUTIONS FORMCO ()

2.

Sol:

Sol:

_ PANB)_PBNA) _ PAEB) PAE)

Sol:

Sol:

Sol:

Sol:

Sol:

3)

paB)=TANB) _PANB) s not defined
P(B) 0

4

Given P(A/B) = P(B/A)

[- ANB=BNA]

P(B) P(A) P(B) P(A)
11
=@ PA) = PA) = P®)
4)

When two dice are rolled, the number of outcomes n(S)=62= 36.
The only even prime number is 2. 1
Let E be the event of getting an even prime number on each die. ..E=(2,2)= P(E) = 36

(2)

A and B are independent =A’and B’ are independent
=P(A"'nB") =[1 — P(A)] [1 — P(B)]are independent

3)

If AcB,thenANB=A=P(ANB)=P(A). Also,P(A) < P(B)

P(ANB) a P(A)

P(A|B)= 5B PE) o)
Since P(B)31:>$21=>%2 P(A)

From (1),wehave P(A |B)>P(A)
1
Given P(A)#0and P(B |A) =1,

P(BNA) . P(BNA)

P(BIA)=W :1_W =P(A)=P(BNA)=>A=ANB= AcB

3
NB)

) P(A
Given that Gjven, P(A |B) > P(A)=> (P—B >P(A)

)
= P(ANB)>P(A)xP(B) =>P(PA(—:)BS> P(B)=P(B|A)>P(B)
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8. 2)
Sol:  Given that P(A) + P(B) — P(A and B) = P(A),
= P(A)+P(B)-P(AnB)=P(A)=P(B)-P(AnB)=0=P(AnB)=P(B)
P(AnB) P(B)
P(B) P(B)

~P(A|B)=

9. 1)
Sol: 7R +3W =Total 10 balls

7Y6 3 7
P(E) = P(Red and Red and White) = (E JX§X§ =20 (-- Drawn ball is not replaced)

10. 4)
Sol:  Total no.of pages =20
Primes up to 20 are 2, 3, 5, 7, 11, 13, 17, 19 & the no.of these primes =8

8
~P(E)= Cp _ 87 _2x7 _14
20(;2 20x19 5x19 95
11. (3)
Sol:  S={HHH,HHT,HTH, THH,HTT,THT,TTH,TTT}
n(E) 3
E={HTT, THT, TTH} = n(E) =3; n(S) = 8 P(E) =S 8
12.  (2)
Sol:  Given A, B are independent event = P(A U B) =P(A)+ P(B) - P(A N B)
Ll ey pEy=Bo(ii)i8 1 12 3
5 8 40 (5 8) 40 40 40 10
13. (3
Sol: A, B, C are mutually exclusive and exhaustive = A UBUC=S ......... (1)

Given P(A) =04 ......... ()
DO=PAUBUC)=P(S = PA)+P(B)+P(C)=1= 04 +PB)+PC) =1
= P(B)+P(C)=1-0.4=0.6
14.  (3)
Sol:  P(A)+P(B) =1-P(A) +1-P(B)
=2-[P(A)+P(B)] = 2—-[P(A UB) + P(A " B)]
=2-[0.65+0.15] =2 - [0.80] = 1.20=1.2




15.
Sol:

16.
Sol:

17.
Sol:

18.
Sol:

19.
Sol:

20.

Sol:
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~(AnB)={3 =>P(ANB)==

~P(A|B)=

3)

Two dice are rolled n(S) =36

Equal number faces = {(1,1) (2,2) (3,3) (4,4)(5,5)(6,6)} = n(S) =6
= no.of unequal faces =36 — 6 =30 = n(E)

_n(E)_30_5

PE=19 3% 6

3

Coin with faces 1. (say H); 2. (say T)
thrown 4 - times

Getting total at least 5 = total 25 = x> 5

Now, P(x >5)=1-P(x <5) =1 — P (getting a total 4 faces 4 - times)

. o [1, 2,10, 1 161 15
1 — P (every time a face 1) 5757575 16 16 16
(4)
By definition P(A n B) = P(A).P(B)
(2)
When a die is thrown

. 31 2 1

A : odd face (1, 3, 5); B : composite face (4, 6). Then P(A) :E :E and P(B) :E =§

1) A, B are likely (X)
2) A, B are mutually exclusive(\/ )
AnB=¢ (or) PLANB)=0

3) A, B mutually exhaustive (X) AUB=#S
4) P(ANB)=P(A).P(B)= NOT independent (X)
(2)

A, B, C are independent

P(A only occurs) =P(A N BN (_3) = P(A).P(E).P(E) (-+ A, B, C are independent)
=P(A).[1-P(B)][1-P(C)] = F1-q][1-1]

(1

S={1,2,3,4,8,6}; A={1,3,5},B={2,3} =>P(B)=

olN
Wl

1
6

_1

2

P(ANB) _1/6_1 3
PB) 1/3 6 1
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