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SAQ PO QUESTIONS

.13 —1(12 -1( 33
P hat sn Y = [+cosY = |=cos7H| =
rove that (5) [13) ( )

3a°x - x°
2 — 322 +8>0 in the simplest form.

1
Write the function t&n (

5

Express the matrix |:1 _1] as the sum of a symmetric and a skew symmetric matrix
2 -2 -4

Expressthe matrix B=[-1 3 4 | asthe sum ofasymmetric and a skew symmetric
1 -2 -3

matrix.

Find area of the triangle with vertices (2, 7), (1, 1), (10, 8)

Find equation of line joining (3, 1) and (9, 3) using determinants.

1 -1 2
Find the inverse of the matrix [g 2 _3
3 -2 4

|3 7 |6 8 ) 1 _1a-1
LetA—[2 5}andB—[7 9].Verlfythat(AB) =BA.

Find a unit vector perpendicular to each of the vectors (d+b)and (&—Db) where
azi+j+k, b=i+2j+3k
Show that the points A(—ZiA + 3] + 5I2) , B(iA + 2]7 + 3I2) and C(7iA — Iz) are collinear.

1 1 1
If A and B are two events such that P(A) = Z ,P(B) = E and P(ANB)= g,

find P(not A and not B).
Determine P(E|F) when a coin is tossed three times, where

E : head on third toss , F : heads on first two tosses
Maximise Z = 4x +y subject to the constraints: x +y <50, 3x +y<90,x>0,y>0.
Show that the minimum of Z occurs at more than two points. Minimise and Maximise

Z =x+ 2y subjecttox +2y =2100,2x -y < 0,2x +y<200; x,y = 0.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Find the values of k so that the function f is continuous at the indicated point

kx+1, if x<5
f(x) = _ at x=5
3x-5 ifx>5
_ 2
Find & in y = cost| L X |o<x<1
dx 1+Xx

2
Find &Y in y=sin 1( 2)
dx 1+x

Differentiate the function (log x)!°gX x> 1 w.r.tx.

3X-2

Find j(x +1)2 (X + 3)

Find integral of
ind integral of 7

Find the integral of cos 2x cos 4x cos 6x

1
Find the integral of ‘o0 ™2 cogix —b)

2y2

X
Find the area of the region bounded by the ellipse . + Y =1
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INVERSE TRIGONOMETRIC FUNCTIONS

1. Prove that sin_l(3]+oos‘1(1§J: cos_l(zj © HINT BOX ©
> ! “PT|: (3,4,5)
.13 112 .
Sol: Letsin®—= =aand cos ™ — =p. *PT,: (5,12,13)
5 13
Required To Prove (RTP): o+ = cos_lg = cos(o + ) = g

Then Sin()t=§ and cosﬁ=1—2. A3
5 13
L e
COS(Fg,smB:—

13 12

Now cos(a-+p)=cosa cosp — sin(xsinB:ﬂxE - §><E _a8-15 33 . Hence proved.
5 13 5 13 13 65

3a%x—x° -
2. Werite the function tan™ (—}a >0, —=<x< a in the simplest form.

a® — 3ax? J3 J3

X _1( X
Sol: Put X=atan6 = tanf=—= 0 =tan 1(—)
a a

] 3a%x —x° 1 3a2-(atan9)—a3tm3e
a~ —3ax a”—3a(a“tan“0)

a

1 3a°tan®—astan® 0
=tan 3 B2
a’ —3a’tan“0

]: tan~! (tan30) =30 = 3tan‘1(5)
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matrix

3 5 , [3 1
o tan= 3 Slaaf2

, [3+3 5+1] [6 6
Now A +A ‘[1+5 —1—1]__6 —2}

6 -2

1 ~ 1|6 6 [3 3
bt 18 B1[2 2]

_|3 3|_
Hence,P’—[3 _1]—P.

3 5113 1].[0 4
Also, A — A’ = _ -
s0, A-A [1 —1] [5 =1 [—4 o]

1 ~_1[0 4]_[0 2
LetQ:E(A_A)=§[—4 o}z_—z 0]

Hence Q = [g _Oz:l:—Q

Thus Q is a skew symmetric matrix.

Expressing A as the sum of P and Q:

e =[5 345 oIS Sl

Thus P is a symmetric matrix.

oY, BABY BULLET-Q *
et )
MATRICES
3. Express the matrix [l _1:| as the sum of a symmetric and a skew symmetric
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2 -2 4
4. Express the matrix B=|-1 3 4 | as the sum of a symmetric and a skew
1 -2 -3
symmetric matrix.
2 2 4 , 2 -1 1
Sol:  Giventhat B=|-1 3 4| =B=|-2 3 -2
1 -2 -3 -4 4 -3

, 2+2 -2-1 -4+1 4 -3 -3
(B+B)=|-1-2 3+3 4-2|=|-3 6 2
1-4 -2+4 -3-3| |-3 2 -6

, 8 8
2 2
(4 -3 -3
Let p=i@+B)=1|-3 6 2|=|=2 3 1|,
2 2|3 2 ) |2
=R
2 3 8 i i
2 2
Now P= _73 3 1|=P Thus P is a symmetric matrix.
=21 03
L 2 : \
o 1 5
2 2
0 -1 -5
Alsolet, 0=2@-B)=2l1 0 6|1 0 3
(o 1 5] 5
°© 3 3 2 ° O
Q=|= 0 -3/=-=Q
2 Thus Q is a skew symmetric matrix.
5 3 0
L 2 | _ 1 5]
2 2317 2
2 2
-3 2 -2 4
NowP+Q=73 1+10 3|=l-1 3 4|=B
2 1 -2 -3
-3
— 1 -3 5
- -3 0
| 2 13 ]

Thus, B is expressed as the sum of a symmetric and a skew symmetric matrix.
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5. Find area of the triangle with vertices (2, 7), (1, 1), (10, 8)

Sol:  Area of the triangle with vertices A(xy,y1)= (2, 7), B(X2,y2)= (1, 1), C(x3,y3)= (10, 8) is

X1 Y 1 2 7 1
A=2iX2 y2 =211 1 1 _-y15(1-8)-7(1-10)+1(8-10
22 ve 1 2o s 51[2(1-8)~7(1-10)+1(8-10)]|
1 1 1 47
== |[2(-7)-7(-9)+1(-2)]| == |-14+ 63~ 2| ~[47] =— Sq.units
2 2 2 2
6. Find equation of line joining (3, 1) and (9, 3) using determinants.

Sol:  LetP(x,y) be a point on the line joining points and A (x;,y7) =(3, 1) and B(x,,y,) =(9, 3) .
Then, the points A,B and P are collinear.

Hence, the area of triangle ABP will be zero.

X Y1 3

1|71 1
‘. A=—X2 y2 =59
X

=0= —1[3(3—y)—1(9—x)+1(9y—3x)] =0
Xy 2
3 Y3

< WhEk

= 9-3y-9+x+9y-3x=0= 6y—-2x=0=x-3y=0

.. The equation of the line joining the given points is x—3y=0

1 -1 2
7. Find the inverse of the matrix | 2 _3
3 -2 4
1 -1 2
Sol: LetA=|0 2 -3
3 -2 4

Then |A|=1(8-6)—0+3(3—-4)=2-3=-1#0. So, A is non singular, hence A~! exists.
A11=2 Ap=-9; Aj3=-6

An =0 Ap=-2 Axpg=-1

Ag1=-1 Az =3 Agz=2

2 0 -1 . 1 2 0 -1 [20 1
Hence, ajjA= 9 -2 3 SA =WE[1JA=—1 —2 —i g = 2 i —g

-6 -1 2
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[3 7 _[6 8 . 1 ol
8. LetA—[2 5}andB—[7 9].Verlfythat(AB) =BAT.
3 7
Sol:  Let A :[2 5]
Then, |A|=15-14=1

Now, A11=5; A12:—2; A21:—7 A22 =3

.~ |5 -7
Hence, ade—li_2 3]

.-.A‘1=iade=[5 ‘7]
A| -2 3

Now, Let B:(s g) Then, |B|=54-56=-2
. . . ) 9 -8
Now A11=9, A12=—7, A21=—8, A22 =6. Hence, aij= 7 6
_g 4
.-.B—lziadjsz—l[g ‘8]=
|B| 21-7 6 7
L -3
2
9
— — 5 _7 =
NowB 1Al = A 35 9 47 7| @
2 3 =+6 -—-9| |— —
7
3 2 2 2 2
2
|3 7|6 8| [18+49 24+63| (67 87
Also, AB ‘[2 5][7 9]‘[12+35 16+45]_[47 61]
Then, we have |AB |=67(61) —87(47) = 4087 — 4089 = -2
. 61 -87
ad (AB)‘[—M 67]
61 87
-1 1 . __1 61 -87] | 2 o
Hence (AB) —@adj(AB)— 2[_47 67]_ a7 7| 2
2 2

From (1) and (2) we have (AB)"!=B-1A-1
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VECTOR ALGEBRA
9. Find a unit vector perpendicular to each of the vectors (a+b)and (a—b) where
azi+j+k, b=i+2j+3k
Sol: ~ We have é+5=2iA+3]+4I2 and a-B:-]-zR
A vector which is perpendicular to both a+b and a—Db is given by
ik
@+b)x(@-b)=[2 3 4|=-21+4j-2k (=¢, %)  Now,| ¢|=/4+16+4=+24=26
0 -1 -2
.". the required unit vector is § = _—1T + i] - if(
I 6 6 6
10. Show that the points A(—2iA + 3} + 5I2) s B(lA + 2]7 + 3l2) and C(?f - IE) are collinear.
Sol: ~ Wehave AB =(1+2)i+(2-3)j+(3-5)k=3—]-2k |AB |=1/32 +(-1)2+(-2)2 =14

BC =(7-1)i +(0-2)j+ (~1-3)k = 6i - 2j - 4k =| BC |z /6% + (—2)2 + (-4)? = 214

AC =(7+2)i +(0-3)j+ (-1-5)k =9i — 3] — 6k | AC |z 92 + (-3)% + (-6)2 = 3/14

Here, |AC|<AB|+|BC].

Hence, the points A, B and C are collinear.
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PROBABILITY

1 1 1
11. If A and B are two events such that P(A) :Z,P(B) :E and P(ANB) :g, find
P(not A and not B).

1 1 1
Sol: GiventhatP(A)=Z, P(B):E and P(AmB):g
P(not Aand not B) =P(A'nB’) =P[(AUB)]  [~A’"B=(AUB)]

=1-P(A UB)=1-[P(A)+P(B)-P(ANB)]

12. Determine P(E|F) when a coin is tossed three times, where
E : head on third toss , F : heads on first two tosses

Sol: When a coin is tossed 3 times S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
=n(S)=28
E: Head on third toss= E = {HHH, HTH, THH, TTH} = n(E) = 4

F: Heads on first two tosses = F = {HHH, HHT} = n(F) =2

Hence ENF = {HHH} = n(EnF)=1

_nE_4_1 _hB_2_1 _1
Now P(E)_@_ia_z, P(F) 9 "8 7 PENR =2
PR ~PEQP _18_1.4 1
\ PP 1/4 81 2
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LINEAR PROGRAMMING

13. Solve the following linear programming problem graphically:
Maximise Z = 4x + y subject to the constraints: x +y <50, 3x +y<90,x >0,y > 0.
Sol:  The feasible region determined by the system of constraints, x+y <50, 3x+y<90,x>0,y >
0
is given by the shaded region.
The coordinates of the corner points O, A, B, C are (0, 0), (30, 0), (20, 30), (0, 50).
The value of Z at these corner points are as follows: Y
Corner Point Corresponding 100
value of Z o
(0,0 0 zg
(30,0) 120  « |Maximum 50
(20,30) 110 %
(0,50) 50 n 60
Hence, maximum value of Z is 120 at the point (30, 0). ¥ o i0 zl"f\“l" N
Y AGO0) Xt
14. Show that the minimum of Z occurs at more than two points.
Minimise and Maximise Z = x + 2y subject to x + 2y >100,2x -y <0,2x +y <
200;
X,y =0.
Sol: The feasible region determined by the system of constraints,

x+2y2>100,2x-y<0, 2x+y<200and x,y =0 is
given by the shaded region.

The corner points of the feasible region are
A(0, 50), B(20, 40), C(50, 100) and D(0, 200)
The values of Z at these corner points are as follows:

Corner Point | Z=x+2y
A(0,50) 100 — Minimum
B(20,40) 100 — Minimum
C(50,100) 250
D(0,200) 400 — Maximum

The minimum value of Z is 100 at A (0,50), B(20,40) and
the maximum value of Z is 400 at D(0,200)
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CONTINUITY & DIFFERENTIABILITY

15. Find the values of k so that the function f is continuous at the indicated point
kx+1, ifx<b

f(x) = :
3x-5, ifx>5

at x=5

X+1Lif x<5
X —5,if Xx>5

It is clear that f'is defined at x=5 and f(5)=kx+1=5k+1
For the given function f(x) to be continuous at x=5, we have

Sol:  The given function is f (x)= 3

Lt f(x)= Lt f(x)=f(5) = Lt (kx+1)= Lt (3x-5)=5bk+1
X—5— ( ) X—5+ ( ) () xeS—( ) x+5+( )
=5k +1=3(5)-5=5k+1 = 5k+1=15-5=5k +1

=5k +1=10=5k +1 :>5k+l=10:>5k=9:>k=§ .. the value of k=9/5.

2
16.  Find Y in y =cos ! X2 ,0<x<1
dx 1+x

Sol:  Given that y = cost
1+x2

X2
,0< x <1 Put x=tan®.

a2
y:cos‘1 ﬂ =cos‘l(cosze)
1+tan“ 0
dy 1 2
_oa_ otan—Lv( v _ —tan-lyy > —=2 =
y =20=2tan "x(: x=tan6=0=tan ~Xx) dx 1+%2  14x2

v 2X
17.  Find & in y=sin 1( 2)
dx 1+x

2X
1+ x2

To simplify the given inverse t-function, we put x=tan®.

Sol:  Giventhat y=9 n_l(

. 1 2tan6 .1,
y=sn (m}sn (Sin26)=26 _, y — 2tan1x (- x=tan® = 6 = tan"1x)
Ay, 1 2

Tk T14x2 14x2
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18. Differentiate the function x (log x)!°2 X, x > 1 w.r.t x.
Sol:  Let y=(logx)'%9% x>1 ... (i)

Takinglog of bothsidesof (i),wehave

logy = log(logx)'°9% = logx log(logx)

. . . d d
Differentiating bothsidesw.r.t x, wehave —(|09 y)= &UOQX log(logx))

ldy d
Rw |09Xd—|°9('°9><)+'°9('°9x) logx (By Product Rule)

1 dy 1 d 1 d 1 d
= =—L=|ogk ———logx +log(logx)= - —Ilogf (X) = ———f

J i Mmdx (logx)~ [ 5 09f () F00 (X)]

ldy 1 N log(logx) 1+log(logx)
ydx_x X B X

:y[w]

X

dy
dx
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INTEGRATION
J' 3xX-2 «
19. Find (X+l)2(x+3)
-2 __A B  C :A(x+1)(x+3)+B(x+3)+C(x+1)2
Sol: - Let (x+1)%(x+3) X+1 (x+1)? X+3 (x+1)2(x+3)

S>AX+TFD)E+3)+BE+3)+Cx+1)2=3x-2 ... (1)

Put x=-11in (1)
=A0)+B(-1+3)+C(02=3(-1)-2=2B=-5=B=-52

Putx=-3in (1) = A(0)+B (0)+C (9-6+1)=9-2=4C=-11 = C=-11/4
Comparing coefficient of x2 from (1) we have

11
A+C=0=A=-C=A=—

x-2 _ 15 u
T (x+17(x+3) Ax+D) 2(x+1)7 4(x+3)

J 3x-2 _1 dx 5¢ dx 11, dx
(x+1)%(x+3) 4 x+1 27(x;1)2 47 x+3
11 5 X+1 5
=—log|x +1+ Io X+ +C_—Io
4 g+ 2(x 1) 4 gl +3 gx+3 2(x+1)
20. Find integral of 1—tanx
1 1 COSX
. Let|= dx = —dx =
Sol: jl—tanx X -[ _sinx X jcosx—sinx
COSX
_ J- _2cosx I(COSX smx)+(cosx+smx)
"2 cosx—snx 2 (cosx—sinx)

:_J'Jd _J»cosx+snx X 1J'COSX+§nXIX

cosx—sinx 2 2Jcosx—sinx

Put cosx —sinx =t = (—sinx —cosx )dx = dt

sl= 2+2 (:jt) %—%Iog|t|+C=§—%Iog|(cosx—sinx)|+c
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21. Find the integral of cos 2x cos 4x cos 6x

Sol:  We know that COSA CosB = %[cos(A +B)+cos(A-B)]
. [ cos2x (cos4x coséx )dx = [ cos2x B[cos(4x +6x )+ cos(4x — 6x )]] dx

= %I[COSZX Cos10x + cos2x cos(—2x)] dx = %I[COSZX cos10x + cos® 2x] dx

s o) 5

1{sin12x sin8 sin4x
=%j(00512x +C0S8X + 1+ cos4x )dx =Z[ T a 3 XX+ y ]+ C
. . 1
22, Find the integral of cos(x —a)cos(x —b)
1 1 sin(a—b)
Sol: cos(x—a)cos(x—b)  sin(a—b)| cos(x—a)cos(x - b)

1 [sin[(x—b)—(x—a)]:l

B sin(a—b)| cos(x —a)cos(x —b)
1  [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]
~sin(a-b) cos(x —a)cos(x — b)
= m[tan (x—b)—-tan(x-a)]
1
o B0 b)dx S b)J'[tan (x—b)~—tan(x — a)jdx
=;[—Iog |cos(x —b)|+log|cos(x —a)[] = 1 [Io |cos(x - a)q+c

sin(a—b) sin(a-b) |cos(x b)|
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APPLICATION OF INTEGRALS

2 2
X
23.  Find the area of the region bounded by the ellipseE+y— =

2 2 2 2 2
. X<y y X 2 16— X 3 2
Sol:  Wehave Z—4+2 =172 =1-=_—vy“=9 = y=1"416-X
16 9 9 16 y [ 16 ) y 4

Areaof the ellipse=4x Area(OAB) 2 2

B|(0,3) x_

A
el
A :4.[;'de :4(%)j:V16—x2dx e O’Q/@’ v

0,-3)

Y’

- 4
=32 V16-x° +%5‘”_1§] -3 2J16-16+8sin"* (1)~ 0-8sin*(0)
0

=3 8775] =34n]=12n
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