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MATRICE

X Z
Solve the equation for X, y, z and t, if Z[y t]+ 3‘:

) X y|_|x 6 4
leen,3[z W:|_|:—1 2W]+[Z+W

Simplify c0sH [—si né cosO

1

5
For the matrix A = [6 7] , verify that (A + A') is a symmetric matrix

. |1
For the matrix A = [6 7

Find the minor of element 6 in the determinant A =

1 2 1 2

If A':['2 3}andB :['1 0], then find (A+2B)’

N ITY & DIFFERE

Find d—yif X—Yy=m.
dx

Find d—y,if y +siny = cosx
dx

Find [ of 2x+3y=sinx
dx

Find dy of 2x+3y=siny
dx

Find g_y of sin2x+cos2y=1
X

. dy 1 1 1
Find =X of y=sec| ———— |, 0<x<—
dx y (2x2—1) J2

DETERMINANT
1 1]

42 4

+
3 y] find the values of x, y, z and w.

cos sin0 . sin®@ —cos0
+sin0 .
cosO sin0O

5:| , verify that (A —A') is a skew symmetric matrix

~N & -
0 n N

© N W
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14. Differentiatelog (cos eX) w.r.t. x.
15. Differentiate cos(logx + €*), x >0 W.r.t. X.
INTEGRAL

INDEFINITE INTEGRALS & DEFINITE INTEGRAL

1

16. Find integral of m

17. Find integral of \/ax +b

18.  Findintegral of g2%*3
2X 1

19. Find integral of
g e2x +1

20. Find integral of /g n2xcos2x
sinx
1+ cosx

21. Find integral of

) ey _6x+13

X2

23. Find the integral of
1-x°

31
24 Evaluate [, 0x

2
25. Evaluate -[1 (4x3 —5x% +6x + 9)dx

T
26. Evaluate .[OZ tanxdx

J-l dx
27. Evaluate — 5
valu 0 1—)(2
3 dx
28. Evaluate J-zm

12 .
29. Evaluate .[(1; sm3x dx
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MATRICES & DETERMINANTS

. PR z+3l—1:335
1. Solve the equation for x, y, z and t, if y t 0 2 4 6

% 2], 41 -1]_43 5]_[2x 22],[3 -3]_[9 15

Sol: y t 0 2794 6|7|2y 2t|"|o 67|12 18
:>2x+3 2z-3| |9 15
2y 2t+6]| |12 18

Equating the corresponding elements of these two matrices,2x +3=9=2Xx=6=x=3
2y=12=y=6

22-3=15=>22=18=2=9
2t+6=18:>2t=12:>t=6 A X:3)y:65Z:97t:6

. 3| X Y= 6 || 4 x+y
2. Given , z wl =1 2w Z+W 3 find the values of x, y, z and w.

X y| |x 6 4 xX+y X 3y| | x+4 6+X+Yy
Sol: 3[2 w]_[—l 2w]+[z+w 3 :|:>[3z 3W]_[—1+Z+W 2w+3:|
Equating the corresponding elements of these two matrices,
AX=X+4=2X=4=Xx=2
y=6+X+y=>2y=6+x=2y=6+2=2y=8=y=4
Ww=2w+3=>w=3

3Z=-1+z2+W=>22=W-1=272=3-1=227=2=72=1 Sox=2,y=4,z=1, w=3
. . cos® sin0 . sin@ —cos0
. . +
3 Simplify cosd [—9 no cose] sme[cosﬁ sin@ ]

oS0 cos® snod +sing sin® —coso
Sol: —sin® coso cos® sinO

N cos? 0 cosesine+ sin?0  —sinBcosd
| —sin6coso cos® 6 sinfcos®  sin®@

_ cos?0+sine sin®coso —sinBcoso :[1 0]
| —sin6cos6 +sinBcoso cos20+sino 01
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4. For the matrix A = [6 7} , verify that (A + A') is a symmetric matrix
. 15 © |11 6
Sol:  Given that A_[G 7] =A —[5 7]
+ |1 5], |1 6 2 1
ATA _[6 7]+[5 7}‘[11 14}
|2 11 ’
Also [(A+A )] _|:11 14:|_(A+A)
S(A+A'")is a symmetric matrix
. ._|11 5 . Ve . .
5. For the matrix A = 6 71° verify that (A — A') is a skew symmetric matrix
+ |1 5 1 6 0 -1
Sol: ~ A-A _[6 7]_[5 7]‘[1 o]
. |0 1) |0 1 .
~(A=A) ‘[—1 0]— [1 o]‘ (A-A)
S (A—A")is a skew symmetric matrix
1 2 3
6. Find the minor of element 6 in the determinantA=4 5 6
7 8 9
Sol:  Since 6 lies in the second row and third column, its minor M, is given by
1 2
M23=‘7 g|=8-14=-6 (obtained by deleting R, and C3 ).
22 3 _|-1 0 )
7. If A —[1 2:IandB —[1 2:|, then find (A+2B)
. ’_ _2 3 N4 —2 1
Sol: leenthatA—[l 2]:>A=(A) =[3 2]
Now A+28 =2 1]o[1 0]_[-2 1],[2 O]_[4 1] (as2m)= -4 5
3 2 1 2 3 2 2 4 5 6 1 6
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CONTINUITY & DIFFERENTIABILITY
8. Find gy if x—y=m.
) d dr . - .
Sol: Given that x—-y=nn = d—X(X -y)= = [Differentiating both sides w.r.t., X, we have ]
d d dy dx
= —(X)—— =0=2=—=1
dx( ) ™ ) o
dy dy d
i i _y= =x-n=—=1-0=—=1 w—(m)=0
Otherwise, given that x—y=nt= y=x—n= X = X [ ax (m) ]
. dy . .
9. Find —,if y +siny = cosx
dx
. . dy d . d
: = —+—(9NYy)=——-(COSX
Sol: Given that y+siny=cosx = ax dX( y) dX( )
ﬂ+cosyﬂ —sinx F hain rul isin = C0S ¥
X X [ From ¢ alnrue,dx y= ydx
dy1 :ﬂ_— W h 2n+1
:&( +Cosy) =—-sSinx i 1+Cosy,w ereyz(2n+ 1)
10. Find g_y of 2x + 3y = sin x
X
Sol: Given that 2x + 3y =sin x. Differentiating both sides w.r.t x, we have
—(2x)+—(3y) =—S|nx
.'.2+3ﬂ:cosx:3ﬂ:cosx—2 '.‘ﬂzcosx 2
dx dx dx 3
. o dy .
11. Find == of 2x+3y=siny
dx
. ) d
Sol: Given that 2x + 3y =sin y= d—x(2x)+ (3y)——smy
2
2+30|y—cosyﬂ:mosyﬂ—?:OIy 2=>ﬂ(005y—3)=2=> ¥y :
dx dx dx  dx dx dx cosy-3
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12.  Find % of sin2 x + cos?y =1
dx
d,. d d
Sol:  Giventhatsin2x +cos2y= 1= —(sinx)? +——(cosy)? =— (1)
dx dx dx
. d . d . . dy
s 2(sinx)—sinx + 2(cosy)—cosy =0= 2sinxcosx + 2cosy| —siny— [=0
dx dx dx
. : dy
= ZSnxcosx—anycosy&:O
i —g dy _ =sn2 ﬂ:sin2x:>ﬂ=smzx
= sn2x sm2yd—x_0 ydx dx  sinzy’
. dy 1 1
13. Find =2 of y =sec ,0<x<—
ax Y (2x2 —1) J2
Sol:  Put x=cos0 then 2x2-1=2¢0s20—1=c0s20
- v—anl —an 1 —
ny=8eC | —— |=5eCc (sec20) =20 = 2cosIx
C0s20
dy d -1 -1 -2
So—=— 2 = 2 =
dx dx( cos ") [\/l_xz] \/1—x2
14. Differentiate log (coseX) w.r.t. x.
Sol:  Let y=log(cose*)
dy 1 d X 1 ¢ d X
== —(cose”) =———(-sine”)—e" _ XyeX — _aX X
dX  cose” dx( ) cosex( )dx =—(tane™)e” =—€" (tane™)
15. Differentiate cos(logx +€*), x >0 w.r.t. X.
Sol:  Lety=cos(logx +€")
ﬂ:—sin(logx+ex)i(logx+ex)
dx dx
. 1 1 ).
:—sm(logx+ex).(—+ex):—(—+e )sm(logx+ex)
X X
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INTEGRATION
INDEFINITE INTEGRALS & DEFINITE INTEGRALS
1
16.  Find integral of m
dx
Sol:  Put 1+logx =t :>?=dt
1 1 dx 1
S| ———dx= — |=|=dt=log|t|+c=1log|1+logx |+C et
-[x+xlogx j1+|ogx(x] J{at=l0g]t|+c=log|i+logx|+c  [-:t=1+logx]
17. Find integral of \/ax +b
b
Sol: J ax+b dx=J‘(ax+b)]j2 dxz(ax-;b) +c=(aX;b) +cC
a(+1) —a
2 2
n+l
_2 3/2 + |(ax+b ndx:ﬂ+cif n#-1
_3—a(ax+b) +cC. l: J( ) an+])
18.  Find integral of g2*3
1
Sol:  Put2x+3=t = 2dx =dt ['-'Jeax+bdx=geax+b+0]
.'.J'e2X+3dx:1J'etdt:E(et)+C:le(2X+3)+C
2 2 2
19.  Find integral fezx_1
. na in rai o
& e +1
A e2x -1
e’ -1 X X X
Sol: o Dividing Nr. and Dr. by eXwe get _ e~ _€ —€
e”+1 411 & +eX
X
Pute* +e X =t = (e —e )dx = dt e
2X X X
:>je2 1<3Ix:_[e © dx:J‘ﬁ:Iog|t|+C:IogeX+e_X +C
e +1 e +e¥ t
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20. Find integral of ./5n2xcos2x
Sol: Put sin2x =t = 2cos2xdx = dt
3
1 1| t2 13 1 3
.'.j\/9n2xw32xdx=—jﬁdt=— — [#C==t2+C=Z(sin2x)2+C
2 2| 3 3 3
2
sinx
21.  Find integral of
1+ cosx
Sol: Put 1 + cosx=t = —sinxdx=dt
:jﬂdx: —E:—Iog|t|+C:—Iog|1+cosx|+C
1+ cosx t
2 Find Id—x
© T2 6yv13
Sol: ~ We have x2—6x+13=(x?>—6x+3%)-3°+13=(x-3)°+4
d 1
I 2 | :I 7 X
X“-6x+13 7 (x-3) +22
Put x —3=t. Then dx = dt
dx dt -
_[ > =f 5 % :Etan_11+C:£tan_1X—3+C
X —-6X+13 tc+2 2 2 2 2
2
23.  Find the integral of
1-x8
Sol: Put x° = t= 3x%dx = dt
x2 1, dt 1[1, |1+t 1. |1+x3
—dx=—J—=— =log— |+ C==log +C
1-x5 37112 3|12 T1-t 6 |1-x3
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24. Evaluate J.ngx
31, 3 3
Sol: Letl__[z;dx_[log|x|]2_Iog|3|—log|2|—log§
2
25.  Evaluate jl (4x3 —5x% +6X + 9)dx
- 2
4 3 2
2
Sol: [ 14 -5x% +6x+9 dx = 4%—5%+6X7+9x]
i 1
5 2[4 5.3 2 5
:[x4——x3+3x2+9x] =[2*-2(2)°+3(2) +9(2)]—[1——+3+9:|
3 N 3
=[16—£+12+18]—[13—§] [46—£]—[13—§]
3 3 3 3
46 %0 5 5 oo 40 5_99-40+5_104-40_64
3 3 3 3 3 3 3’
T
26. Evaluate J.Ztanxdx
. /4 T
Sol: LetI—J'4tanxdx [-logcosx]; —Iog‘cosz +log|cosQ)
-1
:—Iog‘i +logll =—log(2) 2 =£I092
J2 2
217. Evaluate J. \/7
1 dx .1 1
. Let | = =]9Nn X zs'n_l 1 _S'n_l 0 :E_O:E
soi: - Let1= o= =[S x st @)-an 2 (0)- 5 -0=3
28, Evaluate | —o—
. valuate J,~ 7
3
3 dx [x-1
. Letl = =[=lo
Sol: J‘zxz_l [ g|X+1]2
|31| |2+1| 3] 21 T2 V3] 2| Y2
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/2 .
29.  Evaluate J.: sin®x dx
L
Sol:  Let = 2sin’xdx
0
T, L L o,
I:jOZSn X.S|nxdx:j02(1—cos2 X)sinxdx =J.029nXdX—JOZCOS X.sinxdx

T
n 3. 72
=[~cosx]3 + s X =[cosE—coso]+}|:cos3E—cos30] :1+l[—1]:1—2:
3 2 3 2 3 3

0

wIinN
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