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1- Algebra

Theory of equations, A.P., G.P. and H.P., sum of squares and cubes of natural numbers,
permutation and combination, binomial theorem, exponential and logarithmic series. Algebra of
sets, relation and function, types of relations, equivalence relation, types of functions, composition
of functions, inverse of a function, binary operations on a set, group, subgroup, normal subgroup,
quotient group, cyclic group, order of an element in a group, permutation group, even and odd
permutations, Lagrange's theorem and its consequences, group homomorphism. Determinants,
types of matrices, algebraic operations on matrices, symmetric and skew symmetric matrices,
Hermitian and skew Hermitian matrices, inverse of a matrix, rank of a matrix, application of
matrix in solving system of linear equations, eigen values, eigen vectors of a matrix, Cayley-
Hamilton's theorem and its applications.
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2- Real Analysis
Sequence of real numbers, bounded and monotonic sequences, convergent sequences, convergence
of series of positive terms, comparison test Cauchy's nth root test, ratio test, Raabe's test,
logarithmic test, De Morgan and Bertrand test, alternating series and Leibnitz test.
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3- Vector Analysis

Operations with vectors, scalar and vector product of two and three vectors and its applications,
vector differentiation, gradient, divergence and curl.
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4- Complex Analysis

Complex numbers, functions of a complex, variable, De-Moivre's theorem and its applications, nth
roots of unity exponential, direct and inverse trigonometric, hyperbolic and logarithmic functions
of a complex Variable. Continuity and differentiability of complex functions, Cauchy-Riemann
equation, analytic functions, harmonic functions.

witayr feargersor

qftgy e, T GEy T F o, I WEE Y 3R 39 TN, R & nd gd, T
Ty %o & W) A, @Y Td e Y, SRIElas T aHsueh hed, dited
Bl P Fil T ST, Fe S Teieor, Jvefies her, SEard G |

3



5-

Calculus

Limit of a function, continuity and differentiability, Rolle's theorem, Langrange's mean value
theorem, L'Hospital rule, successive differentiation, tangent and normal, maxima and minima
increasing and decreasing functions. Limit, continuity and differentiability of function of two
variables, partial differentiation. Methods of integration, definite integrals, application of
integration to find area bounded by curves, length of a curve, surface area and volumes of solids of

revolution.
Solutions of differential equations of first order and of first degree.
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Geometry

General equation of second degree and its classification as pair of straight lines, circle, parabola,

ellipse and hyperbola, Asymptotes of hyperbola, Transferring of origin and rotation of axis.

Direction cosines and direction ratio's of a line, Cartesian and Vector equation of a plane Cartesian
and vector equation of line, coplanar and skew lines, shortest distance between two lines, angle
between two planes, two lines, a line and a plane, distance of a point from a plane, sphere, cone

and cylinder.
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Statistics and Probability

Frequency distribution, Graphical representation of statistical data, Measures of central tendency —
Mean, median and mode of grouped and ungrouped data. Theorems on addition and Multiplication

of probability.
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IR YYT Tl Wl AT Ter 2. T udierm, 2018
T

T igd & Y91-U
1. If the maximum and minimum values of|3. Given that the set Z of integers forms a group
(5+6cos0+2cos20) satisfy the quadratic under the binary operation *, defined by
. R a*b=a+b+1;a,beZ
equation X" —px+q=2, then p, q are The inverse of -2 in the group is
respectively feamr = % for Wﬁ'éﬁ &I T = Z,

e (5+6c0sO+2c0s20) & IATRAT 3R
=Aaw °=, fgora afteter x? —px+q=2
HgE I &, A p, q &, AT

fg-amendt @feram +, St a*b=a+b+1;a,beZ
BRT URTiI ¥, o |IUST Teh HHE ST ¢l 39
HOE T —2 T wieei

2 4
@) 13,12 ) 12,13 8 2 % .
(c) 14,13 (d 13,14 TSI -
Ans : (¥) y=15+6 cosO + 2cos20 ns : ( )*boi i blriarly opgrazlon
=5+ 6cosd+2 (2 cos’0—1) ab-a & 0S8
5+ 6 cos A defined on Z let e € Z be the identity element then
=5+6cosO+4cosO-2 a0e =a
=4 05’0 + 6 cosd + 3 = atetl =a
=(2cos® +3/2) —9/4+3 N e=—1
= (2 cosb +3/2)" + % Now if a ' is the inverse of a then
Now maximum value of y a0a '=¢
Ymax= (2 +3/2)* +3/4=13 = ata'+1=-1
and minimum value of'y — al=_024
 Ymin = 3/4 , and hence (-2) ' =—2+2=0
Now if these zsatlsfy X" —px+q=2then ) 4. The sum of first ten terms of the series
13 —213p+q:2 (1) 1 1 1
- +q= .. —+—+—+.. is
& (3/4) 93/4p q3p2 (ii) 21777 165
= 169———-13p+—=0 1 1 %
quH Ealoin
16 4 21777 165 @
49p _ 2695
=
416 (a) 10 (b) 20
- _ 2095 35 4 g2t 129 129
49x4 4 4 © 30 @ 2
2. The sum of the series 72 + 70 + 68 + .... + 40 is 129 129
AUft 72 + 70 + 68 + ... + 40 KT TTHA § 1
(a) 950 (b) 952 Ans: (d) o+ F T
(c) 954 (d) 956 1 1 1
Ans : (b) 72, 70, 68, ..., 40 is an arithmetic progression [ + + +}
with first term a = 72, common difference d= -2, and 3x7 7x11 1Ix15
last term / = 40 then hence 10" term is
[=a+(n-1)d 39x43
= 40=72+(n-1)(-2) 1 1 1
32 Therefore, + + +..+
- L _n-1 3x7 Tx11 11x15 39x43
- 17 _1 [4 4 L4 4 4 +i}
- n . 377 T
S, :72+70+68+...+40:E[a+€] _1{4 4}
4|3 43
17 17x112
= [72+40]= 1 40x4_ 40
= S, =952 4 129 129
UP LT Grade Maths 2018 ] YCT



5. The condition that the equations ax’+bx+c=0,

a' x2+b')€+c' =0 have a common root is
ax’+bx+c=0, a'x’+b'x+c' = 0 & Teh

SIS T & it wfersier &1
(a) (be'- b'c)2 =(ca'-c'a)(ab'-a'b)
(b) (ab'—a'b)2 =(ca'-c'a)(bc'-b'c)
(c) (ca'- c’a)2 =(bc'-b'c)(ab'-a'b)
(d) None of the above /35E ¥ T 1T Fal

Ans : (c) If ax’tbx+c=0 & a' x*+b'x+c' = 0 have a
common root o then we have

o —a 1
bc'-cb' ac'-ca' ab'-ba'
, bc'—cb' .
o = . (@
ab'-ba' @
ca'—ac' ..
o= ... (i
ab'-ba' (i)
N ca'—ac' zzbc’—cb'
ab'—ba' ab'-ba'
= (ca'- ac')2 =(bc'—cb')(ab'-ba")

6. The value of p for which the sum of the squares
of the roots of the equation x’—(p—2)x—p+1=0 is
minimum, will be

p 1 9 "=, R forg weftervor

X’~(p-2)x—p+1=0 o TeAl o T T AT =LATH

&, g

(@) 0 () 1

(c) 2 (d 3
Ans : (b) For x’~(p-2)x —p+1=0 we have

a+Pp=—"2p-2& ap=S=1-p
a a

o’ +B% =(a+p)’ —2ap
=(p-2)"-2(1-p)
=p’+4-4p-2+2p

=p°+2-2p
=(p-1)’ +1
which is minimum ifp-1=0=p=1.
1 +3
7. The domain of the function f(x) =%
X +3x+2
is
log, (x+3)
ThaA =——"———= ©<hl UTd
(x) X2 +3x+2 8
(@ R-{-1,-2} (b) (-2, )
(C) R_{_17_25_3} (d) (_3500)_{_17_2}
1 +3
Ans : (d) Forf(x)= %we must have
X +3x+2

x+3>0

x>-3=>x€e(-3,0)

and x> +3x+2%0
= x(x+2)+1(x+2)#0
= (x+2)(x+1)#0
X ¢ {—1,—2}
Hence domain of f(x) is (-3, ©0)—{-1, —2}.
8. Let * be a binary operation defined on the set

of positive rational number Q' by the rule
a*b =%,Va,b € Q*. Then The inverse of 4* 6
is

U= e foh * Ten fg-smart d@iskan, e
TRam dEed % ugeed QW fem
a*b =%,Va,beQ+ T RN 1 9 4% 6
T Yl &

9 2
a) — b) —
(a) 3 (b) 3
3 3
c) — d —
(c) 3 (d) 2
Ans : (a) For the binary operation
a*b :?,Va,b eQ’
defined on Q" lete € Q" be the identity element then
aoe =a
ae
—=a
= e=3
and if a”' is the inverse of a then
aoa'=¢
—1
a 4
3
4 9
= a ==
a
4%6— 4x6 _3
and hence (8)71 :g
9. The least order of non-Abelian group is
- STTSEAT HYE hi IAqW hIfe §
(a) 4 (®) 5
(c) 6 (@ 8

Ans : (¢) Group of order 1 is the trivial group and
hence is Abelian. Groups of order 2, 3 and 5 are of
prime order and hence are Abelian.
Group of order 4 are of the form p’, hence abelian.
Group of order 6 is non-Abelian. Hence, minimum
order of a non-Abelian group is 6.
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10.  If the function f: R>R is defined by f(x) =x’+x

then the function f is
Ife ®weT f: RoR, f(x) =x*+x ¥ TRwTiE g, o
HAT
(a) one-one but not onto /q%aﬁ T IBEH T8l
(b) onto but not one-one /3TTEBEH T Teheh! el
(c) both one-one and onto
Thehl Td 3Ye1esh At
neither one-one nor onto
T @ ThH, T & eSS
Ans : (d) We have f(x) =x*+ x ; x € R. Now if

f(x1) = f(x2)

X; +X, = X5 +X,

(d)

=

2 2
= X] —X; =X, —X,
=
=

(X1 + %) (X1 = %X2) == (X1 — X2)
X+ Xy =— 1
hence f is not one-one. Now

1 1
f(X):(X+5] —Z

i.e. f(x)z—% VxeR

which clearly shows that f is not onto.
11.

Consider the following statements:

I. If A is skew-symmetric matrix, then A’ is
symmetric.

II. Trace of a skew-symmetric matrix of an
odd order is always zero.

Which of the above statements is/are true?

frafafaa wel @ faem St

1. af¢ Ueh faww-awfia omedg g, ar A2 wwthd
g

I1. T forsm whife aret faww-wmfta amegg ot
II@ | I T §

U YA ¥ W RA-A/H G 287

(a) OnlyI/3ad I

(b) Only II /&ad 1I

(c) BothTandII/I 3 I &t

(d) Neither I nor II /?T‘ﬁl,:fi?fll

Ans : (¢) (I) If A is a skew symmetric matrix then we
have

AT=—A

~AAT=A’

ATAT = A2

(A)T = A2

Therefore, A” is a symmetric matrix.

Uyl

(II) In a skew symmetric matrix of order n diagonal
elements are always zero. Therefore, trace of a skew
symmetric matrix of order n, which is the sum of all the
diagonal elements, is always zero.

12.  The system of equations

x+2y+3z=1
2x+y+3z=2
X+y+2z=3
has
EicTuURECID]
x+2y+3z=1
2x+y+3z=2
X+y+2z=3

no solution /aﬁé g el %
unique solution /31fgdd g 2
infinite solution /3T~ gl ?

None of the above /374 # & HI Tl

(a)
(b)
(©)
(d)

Ans : (a)
X+2y+3z=1
2x+y+3z=2
X+y+2z=3

Augmented matrix is

1 2 3 1

21 3 2

1 1 2 3

2 3 1
-3 30
-1 -1 2

R, >R, 2R,
%
R, >R,-R,

1 12

R,—>--R,
——w—|0 1
00

R;—>R;+R,

S = W O O =

hence solution does not exist.

13. If A is a 2x2 matrix such that trace (A) = 6,
|A|=12, then trace (A™) is
afe A TH 2x2 MEE 30 TSN & foh oW
a=6, |A|=12, W TG (A %
(@ b) +
3

(c) (d 1

AN |— D=

Ans : (a) We have for a 2 x 2 invertible matrix A that
trace (A) = trace (adj A)

& A (adj A)

_ 1
det(A)

which gives that trace (A™") = trace (adj A)

det(A)
-1 trace (A)
12

o_1
12 2
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14. If f[x——] =x’ ——, then the value of f(1) is
X

X

39
X X

(b)

Ife f[x—1]=x3—i T f(1) HT AR T

(a) 2
() O

-1

N
A R

Therefore, f(1) = (1) (3+1)=4

15.  For the equation |x|[+|x|-6=0
TfreRTur [x*[+x]-6=0 o feTq
(a) there is only one root /A T qd J
(b) the sum of roots is 4/@ HET -1 2
(c) the product of roots is —4

el 1 U —4 @

there are four roots /= T g

ke

(d)
Ans : (¢) |x|2 +|X|—6=0

|x|2 +3|x|—2|x|—6=0
{3} -2{x+3} =0

{Ixl+3H{[x| -2} =0
x| =3 (9¥9d =T&T)
x| =2
arx=+2
3T &l 1 UGS —4 BT
16.  If the roots of the equation
(a—b)x*+(c—a)x+(b—c)=0are equal then

a, b, c are in
gfg FHEHOT (a—b)x’ +(c—a)x+(b-c)=0
& I aE &, A a, b, ¢ §
(a) arithmetic progression /FH<R gt |
(b) geometric progression /T'ﬁ—rﬂ g |
(¢) harmonic progression /gUHHR 9 7
(d) None of the above /@ﬁ?ﬁ 79 T
Ans : (a) Since, roots of the equation
(a—b)x’+(c—a)x+(b—c)=0 are equal
B’ —4AC=0

Discriminant,

17. If f(x) = cos |x| and g(x)=sin|x|, then

[l f(x) = cos |x| 3R g(x)=sin|x|, ar

(a) both fand g are even functions

f 3R g A4 T9 Beld 7

both fand g are odd functions

f 3R g a1 foom wer &

fis an even function and g is an odd function
f U §9 Gl 991 g U (oo o 2

fis an odd function and g is an even function
f T foo Ho q97 g T TH Hod @

Ans: (a) f(x)=cos|x|, g(x)=sinlx|

f(—x)= cos|—x| =cosx =f(x)

(b)
(©)
(d)

& g(—x)=sin|-x| =sinx = g(x)

hence f and g both are even functions.

1 x X
18. If f(x)=|x x* 1| then the value of f(%/g)
x 1 x
is
1 x X
afe f(x)=|x x* 1 ?ﬁf(%/?)amm%
x 1 x
(a) -6 (b) 6
(c) 4 (d 4
Ans : (d)
1 x x
f(x)=x x> 1
x> 1 x
:1(x3—1)—x(x2—x2)+x2(x—x4)

19. Let R be a relation on a set A and Let I, denote
the identity relation on A. Then R is
antisymmetric, if and only if

A= ey o frd ag=ea A W R T Hoy
T a9 U= +ifeT R 1, A UX acHTeR Heier

TUTHAT §1 el R Wiaqntia g, afg 3 shaer afe
(a) R=R"

(b) RUR'cIy

(¢) RNR'cl,

(d) None of the above /35@?5 79 3 T8

= (g_a)z ‘24(3_2b) (b-c)=0 Ans : (2) A relation R is antisymmetric iff whenever (x,
= a”+4b”+ ¢ +2ac—4ab—4bc=0 y) € R, (y, x) ¢ R or iff whenever (x, y) and (y, x) are
= (a+c—2b)’=0 in R we must have x =y.

= a+tc=2b Now if R= R then we get x = y and hence R is
Hence, a, b, c are in A.P. antisymmetric.

UP LT Grade Maths 2018 YCT



20. If x is the first term of a geometric progression

1
and the sum of its infinite terms is 5, then x

lies in the interval

T Tk UK SIS &1 YO0 U x qAT THH
muﬁwﬁw%@,ﬁx%mﬁ

1 1
a) O0<x<— b) -1<x<-—
(a) x<3 (b) .

(c)

Ans : (d) If an infinite geometric series converges then
common ratio r must satisfy |r] < 1. Now if x is first
term of geometric progression and sum of its infinite

—l<x<l (d) 0<x<g
2 2 3

1
terms is 5 then

L X iaxoro1-3x
3 1-r

1-3x| <1

“1<1-3x<1

0<-3x<2

Uy iy

0<x<2
3

21, If ) 'r"=s,|r|<1, then ) r™ is equal to
=0 n=0

qfe ir“ =s,|r|<1, @ irz“w%
n=0 n=0

s’ s?
a b
@ 2s+1 ®) 2s—1
2s 2
[¢ d) s
© = 6)
Ans : (b) Since, 1 +r+r’+..0=5s
—=s:r:S—_1 ..(1)
1-r S
2, .4 1
Now,l+1° +1" +..00 = > = 5
l-r (s—l]
[
S
B SZ B SZ
sz—(s—l)2 (2s-1)
22. The infinite series l+i+i+i+ ...... oo is
1P 2P 3P 4P
convergent, if
1 1 1 1
AT UM — +— + — +— +....uc00 ATTEN T,
1P 2P 3P 4P
RIS
(@ p=0 (b) p<i
(© p=1 (d) p>1

Ans : (d) We have
i+L+i+i+...oo = zi
ro2r 3 4 ~n’
. 1 .
Now by Cauchy Condensation TestZl—p converges if
n

P
and only if 22“ (2%] converges. Now

1Y 1Y 1
2l—| =>]|—| =)|—|n
z [2“] z(zn] z(zpl]
which is a geometric series and converges if and only if

<1 which on solving for p gives p>1.

2!
23.  Which one of the following sequences is not
convergent? )
o srgeret ®§ | wiA-11 U e i %72

n n
(a) <1+(—1) > (b) <E>
() <l+—(_1) >
n
(d) None of the above /3TH EEEIHE |
Ans : (a)

(a) <1 + (—1)"> = (0, 2,0,2,0,2, > is an oscillatory

sequence.

(b) <—“ >—
n+l1
1)
(©) 1+u = O,E,E,g,i,... is a convergent
n 2345

sequence.

24, If

123 .
—,—,—,... ) s a convergent sequence.
234

(1+)(+)(2)n =a,+2,X+2,X" +.t+a, X"
then (a,+a,+a, +...+a,,) is equal to
afe (1+x+x2)n=ao+a1x+a2x2+....+a2nx2"
T (a,+a, +a, +..+a,, ) TEE
3" -1 3" +1
2 ®) 2
3" 42 32
2 @ 2
Ans : (b) (1+x+x2)n =a,+a,x+a,x" +..+a, X"
x=1% R
(3)" =a,+a, +a, +..+a,,
TF: x=—1 W@ W
(1) =a,—a, +a,—a, +..+a,,
THIHTT (1) T (i) FT T W
2(a,+a, +..+a, )=3"+1
3" +1
2

(a)

(c)

.. (i)

...(ii)

a,+a,+a, +..+a, =

UP LT Grade Maths 2018
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25.  Every subgroup of an Abelian group is not

ek 3TMEIcAt UUE T Yedeh SUQYE el §

(a) cyclic /=sh

(b) Abelian /3Tt

(¢) normal /THH

(d) None of the above /@ﬁ?ﬁ 79 3 T8
Ans : (a) Every subgroup of an Abelian group is
Abelian and hence normal but subgroup of an Abelian

group need not be cyclic as additive group of real
numbers R is Abelian but additive subgroup of rational

(@) 0 (b) (ab)F
() (axb)|F

Ans : (¢) We have [f,a,B] = f.(a XB) and if (a XB) =A

(c) dxb

then let A =A1i+A23+A312&f = Xi+yj+zk and
TA=AX+A,y+Az
=[Fa,b]=Ax+A,y+Az

numbers Q is non-cyclic. Therefore
7 o N o 1 (+8 18 0
26. If |axb| +|a.b| =144 and|i|=4, then |b| is v[f,gjb]z[i_ﬂ'_Jrk_j (Ax+A,y+Az)
ox "oy Oz
equal to X i o ~
afs [ixb[ +[ab] =144 i [q)=4 @, 7 [p] =Ai+AJ+Ak=A=(ixb)
ST § 29.  The value of (Exﬁ)x(ﬁxﬁ)is
@) 12 (b) 8 B}
(©) 4 @ 3 (exa)x(axb)mr o
Ans : (d) We have 5 b itk
B[ +[a8f =[a['[B[" (sin® 0+ cos* 0) =i |5 ® ® [bed]
B ¢) |&ab|c d) |&bcla
= [af o] =144 © [ea8] @ [552]
Ans : (d)
= ‘Br:ﬂzg We know that
i 16 Kx(BxC) = (AC)B-(AB)c
= |b|=3
— then, (¢xa)x(axb)=[(¢xa)b|a—[(cxd)a]b
27. If F=x"yi+xzj+2yzk then the value of div X
curl Fis = (cxa).bJa—O { [c,a,a]:O}
ﬂ'ﬁ;’;‘:xzyi+xzj+2yzl§ &, @ div curl F &1 :[Q’B’EJQ
|
@ 0 ®) 1 30. div (Fxd),where @ is a constant vector, is
(c) 2 d 3 equal to
Ans : (a) Given, F=x%yi+xzj+2yzk div (Fx3), &l 4 Teh 3ToR AW §, SR §
ik @ 0 (b) [4]
culio| @ 2 @ © | _ A(d) a.rA _
ox Oy 0z Ans : (a) f=xi+yj+zk, d=ai+a,j+ak
X’y xz 2yz R
. . i
:1(2Z—X)—](0—0)+k(Z—X2) Pxizlx y z
=1(2Z—X)+k(Z—X2) a, a, a,
div curl F =V'[i(2Z_X)+k(Z_X2)] =Txd=i(a,y—a,z)—j(a,x—a,2)+k(a,x—a,y)
(Ii+3i+f<—].[i(22—x)+k(z—x2)} Now div (Txd)=V(Fxa)
= 1+6())(+1fo ' 21594k | (5xa)
— Yoy o)
28. If adand bare constant vectors, then
v(lE.abl) i 1t =i(a y—a z)+i(—a X+az)+i(a X—a y)
(I:r,a, :I) is equal to ox Y TR T Az (aax
afe & @er baren whw €, @ v([7a.5]) = 0+0+0
W% le(fX5)=0
UP LT Grade Maths 2018 10 YCT



31. Ifvectors A and B are irrotational, then
afy A st B srui-fra wfer € @

(a) AxBis irrotational / A x B 3Tl 2
(b) AxBis solenoidal / A x B qR=ifersnia &
(c) A-Bis rotational / A — B ¥ui= 2

(d) None of the above /3'5@?5 79 e T8

Ans: (b) A and B vector are irrotational, then
curl (/—\) =0, curl (E) =0
We know

V-(AXE)=1‘3-(VXA)—A-(W1§)=E-0—A~0
= V(Axﬁ)zo

Therefore, A x B is solenidal.

A

r T S
The vector —, where ¥ =xi +yj +zKk, is
¥

32.

A

afar %,Trl%'vl' i"=xi+yj+zf(,%

r
(a) only solenoidal / Haa g
(b)

only irrotational /3ad 37U
(c)

both solenoidal and irrotational
(d)

neither solenoidal nor irrotational
T @ gRAferE, 7 &

A S o 12
Ans : (¢) We have %:%
|f| X +y +z

. Then

|t 0 X 0 y 0 z
vl \=—|5F S I"= | V= t=| V=
‘f‘ Ox\ X" +y +z oy\x"+y +z° ) 0z\x"+y +z

X’ +y +7 X’ -y +7° x> +y* -7
= ~+ ~+ =0

(x2+y2+zz) (x2+y2+22) (x2+y2+22)

A

r . .
hence —is solenoidal and

i j k
iy 0 0 0
Curl - |= & —_— 6_
i ~ ’
X y z
X*+y'+z2" X4y 4z X +y 47
_i 0 z _ 0 y
X*+y +z° ) oz\ x> +y* +7

ro. . .
therefore — s irrotational.
T

)

33. If AxB=CxDand foi:]_';‘x]_j, then
vectors A—Dand B—C are
gfe AxB=CxD 3iR AxC=BxD @ @fewr
A-D 3R B-C ¥
(a) equal /XS
(b) parallel /AT
(c) perpendicular /<TFad
(d) inclined at an angle of 60°

60° 3 HIUT T ST
Ans : (b) Now(A—f))x(E—é)

- ~(AxB)~(RxC)-(DxB)+(PxC)
(€4D)-(BxD)-+(B+D) - (CB) 0
A-D|B-C

So,
34.

If a,b,¢are non-coplanar unit vectors such
b+¢

N

that ax (B xE) = then the angle between

daand bis
gfe 4,b,¢ Tacia TR g wiewr § &
;’x(ﬁxé’):bj;,ﬂﬁ aal b & fter @ T

(a)

T
® 7

(© d =

Ans : (a) 5,6,6 are non coplanar unit vector then
g =[b|=[¢|=1, [&.b.c]=0
We know that,

S b @
Now, (a.¢)b—(db)¢=—+——
ow, (ac) (a )c \/5+\/§
= 56:%Z>|a”6|cose—%:>9:%
and 562—%:>|5”B‘C089:—% 9:%77t
3n

35. IfV,V

.V, V; are three non-zero vectors such that
V,xV,=V,,V,xV, =V, then
afy Vv, v, @ e whw & fe
V,xV,=V,,V,xV, =V, &
@ [V]=[%| ©) V||
© [V]=]V| @ V,=V,xV,
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Ans : (¢) Given, V,xV,=V,and V,xV, =V,
then \73.( V, x *2) =V,V, = \73|2
= [WWn]=wf
o [V =
and similarly V, xV, =V, gives
(V¥ ¥ [V
-2 ~ 2
so, |V1| =|V3|
> [LR
36. The equation |Z_3 =2 represents
|2+
e (23| =2 s wwer d
z+3
(a) aparabola /Tch WdTH
(b) ahyperbola /T faTeTd
(c) acircle /T Id
(d) an ellipse /T EHga

Ans : (¢) We have Z_g‘zz;z—x-s-iy.
z

- x+?y—3 _5

X+iy+3

()(—3)2 +y’

(X+3)2 +y°
= x> +9—-6x+y’ =4x’ +36+24x +4y’
= x> +y’ +10x+9=0
which represents a circle.

37. then

If X, = COS A +isin 2 ,neN,
2" 2"

lim (x1 X, XX, ) is
n—o

in[l+i+i+ ]
2722 22 7
n—o n—o

1
im| %
175 in 1

and hence lim(x,.x,.x;..x, ) = lime

e =e
8. If f(Z)={u(x,y)+iv(x,y), forz=0
0 , forz=0
y3 X3+y3
where u(x,y)— Ty V(X,y)=xz+y2
. f(z)—f(0)
then the value of lzl_r)rgT along y=x,
will be
u(x,y)+iv(xy), z#0W <
afs f(z)= et
0 , z=0T
X3—y3 x3+y3
u(x,y)=w, u(xy)= <ty

f(z)-

(o0
Fﬁlin‘} (0) T 0T, y=x o feTT g
VA 4 Z_
(a) 1-i (b) %
© 1+ () %
+1 , forz#0
Ans:(d) If f(z)= u(ey)+ivixy), forz
0 , forz=0
x3—y3 3 y3
here V)= s ,y) = then
where u(x.y)= 5 v(xy) =5
i F@)=1(0)
z—0 7z—0
3 3 3 23
—1im X —y2+1x2+1y
z—0 X +y
(x+iy)

and if y =x

X —x* +ix® +ix’

ofe X, _cos(n)ﬂsm(n],neN ar =lim
2" 2" x>0 (x2 +x2)(x+ix)
ll.i_l)lolo(XI.XZ.X:;...Xn) g L ik’
a) 0 b) -1 = :
8 1 E d% ) +02x° (1+1)
T T _ i i+l
Ans : (b) If x,, —cos[2 j+1s1n(2 j n € N then _Xilg(l-i-i) 5
we have 4 4
. . K 39. If a=cos—+isin—,then the value of
X, = Cos (—]+1s1 (—j:ez , 3
2 2 1+a)",
T T i > )"
X, :cos(—jﬁsin(—j:e 4
4 4 4n 1+a)"
- T 3 'Qﬁ{ a—cos—+1sm ﬁ LE (—) <hl
X —cos( nj+isin(—n)=e2" 3 2
2 2 = E
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1

@ (-1) b —;
2
_1 n N
(©) (23,? @ (=) +1
4t . . 4¢m i
Laa)" 1+cos?+1s1n?
Ans:(¢) |— | =
© (152 .
r 3n
1+cos(n+n)+isin(n+nj
B 3 3
2
— . . 3n 1 \/5 3n
1—cos— —isin— l———i—
_ 3 3 2 2
2 2
1 \/g 3n
5l 1 n "
=22 | - > [cos——isin—}
2 2°" 3 3

! [cos£x3n—isin£x3n}
3 3

= 2311

= [cosnm—isinnn] = Zi“ [(—l)" —0]
-1)"

= (2311)

40.

3n

(1+a)2 +20))3n —(1+a)+ 2@2) is

TR o(x1) TEE W WS w®, Wq
(1+o)2+2(o)3"—(1+o)+20)2)3n AR

(@ o0 (b) 1

(c) o (d) ®’

If 0)(;# 1) is cube root of unity, then the value of

42. If z= x+y, where i=+/—1,then |[— 3‘ =2
z+3
represents a circle, whose centre and radius,
respectively, are
Ife 2= x+Hy G%'T‘ i=\/—_1,'c'ﬁ' Z_§‘=2 Teh g
zZ+

frefira oear &, Rrmem &= i Ryt freen
%, chHIT:
(a) (55 0)7 5 (b) (_55 0)7 2
(C) (75, 0)9 3 (d) (75’ 0)9 4

Ans : (d) z= x+iy then Z—_3‘ =2 gives

z+3
X -3+ %y )
X+3+iy

= X>+9—6x+y” =4x> +36+24x + 4y’

= 3x% +3y* +30x+27=0

= X +y’ +10x+9=0

Radius =4/(5)" -9 =4
and Centre = (-5, 0)
43. If o(#1) is a cube root of unity, then the value

of {(1—0)+0)2)5+(1+m—0)2)5—32} is

T o(x1) FHEE W WS &,
{(1—0)+0)2)5+(1+m—0)2)5—32} FUAAE
(@ 0 (b) -32

() 32 (d) -64

3n

Ans : (a) (1+0)2 +20))3n —(1+0)+20)2)
=(~0+20)" - (—u)2 +20° )3n

(o ~(w)"

(o) ~()"

— ln 712n

=0

{~ I+ote™=0}

Ans : (a) (l—co+(n2)5 +(1+m—c02)5 -32
=(~o-o) +(—0)2 _w2)5 -32 { 1+o +0’=0}
= (“20) +(-20%) 32

=-320* -320-32

=-32(0+0’)-32

=32-32=0

44. The value of \/3—4i is
V3I-4iwm U
(a) 2+i (b) 1+
() 14 (d) 2+

If 0 is real, then /< 0 RISk &, O
(a) cos(iB)=1cosh O (b) sin(i0)=1sinh 6
(c) tan(iB)=1itanh 0 (d) cot(iB)=1i coth 6

41.

Ans : (b,c,d) cosh 6 = cos (i0)

sinh 6 =— 1 sin (i0) = sin (i) =i sinh 6
tanh 0 = —i tan (i0) = tan (i0) =i tanh 6
cot (i0) =i coth 0

=

Ans : (d) We have z=x + iy and if z=~/3—4i then
22 =3-4i =>x’-y’ =3&2xy=—4

:x2—12=3(becausey: —z)
X X

= eitherx =12 and eithery = F1

=>z=2-1
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45. If cos(x+iy) = cosa + isina, then the value of
(cosh2y + cos2x) is

gfe cos(x+iy) = coso. + isina, AT (cosh2y +

cost)EBT'qu'-f‘%'
(@ 1 (b) 2
© -2 d 2

Ans : (b) We have
cos(x+iy) = cos o + isin o
COS X . cos 1y — sin o sin iy = cos o + i sin o
We know that  {cosiy = coshy,siniy = isin hy}
Now on comparing real and imaginary parts, we get
cos a=cos x coshy
sin o0 = — sin X sinh y
thus cos’a +sino. = (=sin x.sinh y)* + (cos x.cosh y)*
= sin’x .sinh’y +cos’x.cosh’y
= sin’x.sinh’y + cosh’y — sin’x.cosh’y
= cosh’y — sin’x (cosh’y — sinh’y)
cosh’y — sin h’y = 1
1 = cosh’y — sin’x
therefore,
cosh 2y + cos 2x = cosh’y + sinh?y + cos’x — sin’x
= cosh’y + (cosh’y — 1) + (1 — sin’x) — sin’x
=2 cosh’y — 2sin’x + 1 — 1
=2 [cos h’y — sin’x]

Then, |cos h2y+cos2x = 2|
46.

The three cube roots of z = -8i are

z=-8i % 97 T §
(b) —2i,~3-i,\3-i

(@) 2i,—3-iB3-i
© 2i,-V3-iB+i (d) 2i,—3-1,—3+i

Ans : (a) Given, z=-38i

1 1
Then, (-8i)3 =—2x(i)3

T .. W3
=-2x| cos—+1isin—
( 2 2)

1
3
=-2x cos[£+2nnj+isin(£+2nn
2 2
n 2nm) .. (m 2nm
=-2x|cos| —+— |+isin| —+——
[ (6 3 j (6 3 H

Ans : (d) Im[Z_lj:—4

2z+1
(x—1)+iy ><(2x+1)—2iy_
(2x+1)+i2y  (2x+1)-2iy

—2y(x —1)+ y(2x + 1)

= 4

= 5 =
(2x + l) +4y
-2 2y+2
N x2y+ y+ xy+2y:_4
4" +1+4x+4y
= 16x* +16y” +16x +3y+4=0
= XAy xt—y+ioo
ARERET A
which represents a circle.
48. If f(z)=(x’+ay’)+ibxy is a complex analytic

function of z=x+iy, then the value of a+b is

e f(z)=(x’+ay’)+ibxy, z=x+iy, T Teh wftasr

ATATHEH TeAT &l af a+b HT AT
(@ o0 (b) 1
() -1 @ 2

Ans : (b) Given f(z)=(x*+ay’)+ibxy
If f(z) is analytic then Cauchy Riemann equations are
satisfied and hence we have for

u(x, y) = x’+ay’, v(x,y)=bxy

uy = 2x = vy, =bx & v, =by = —u, = - 2ay

= b=2&a=-1 a=-1
then a+b=-1+2=1
49.  Which one of the following is false?
frrafefga @ @ @ SiF-91 T Ted 872
(a) f(z)=Z is nowhere analytic. / f(z)=Z &8
ft S 7 ¢
(b) f(z)=2" is analytic everywhere.
f(z) = 7> Gd7 Ayl 8
(c) f(z)=|e[ is analytic at z=0
f(z)=|z|2 | 7=0 T 3vafde 2
(d) f(z)=¢" is analytic everywhere.

f(z)=¢" RCERCKGIEE

for n=0,1,2 Ans : (¢) Let z=x + iy €Cand X, y, €eRand
1 .
(-8i) =2i,—3 -iB-i f(z)=u(xy)+iv(x.y).
-1 (a) Now if f(z) = Z = x —iy then
47. IfIm (22 n 1) =—4 then the locus of z is u(x,y)=xand v(x, y) =-y
| =u, =l#v =-landv, =0=—u,
Tl Im| —— |=—4 &, @ z & forguy ¥ hence all the partial derivatives exist and are continuous
2z+1 . . . .
_ in R but Cauchy-Riemann equations are not satisfied.
(a) an ellipse /T el Therefore, f(z) is nowhere analytic function.
(b) aparabola /Ush I (b) f(z) = 2*= (x + iy)* = x*— y* + i2xy
(c) astraight line /Ush T @ = u(x,y)=x—y*and v (x, y) = 2xy
(d) acircle /T gd = uy = 2x = vy and v, = 2y = ~(-2y) = —u,
UP LT Grade Maths 2018 14 YCT



hence all the partial derivatives exist and are continuous
in R and Cauchy-Riemann equations are satisfied
everywhere. Therefore, f(z) is analytic everywhere.

© f2)= |7’ =x*+y’

= ux, y)=x*+y’*and v (x, y) = 0

= u, = 2%, vy=0and v, =0, u,= 2y

Now all the partial derivatives exist and are continuous
in R but Cauchy-Riemann equation are only satisfied at
origin. Therefore, f(z) is nowhere analytic.

(d) f(z) = e* = €" (cosy + isiny) . We have

u(x, y)=€* cosy and v(x, y) = €" siny.

= u,=vy=¢" cosy and v,=-u,=e"siny
and all the partial derivatives exist and are continuous
in R and Cauchy-Riemann equations are satisfied
everywhere. Therefore, f(z) is analytic everywhere.

50.  For zeC, the inequality |z+i|> |z —i| is

zeC % T sraftemt |2+ >[z-i[7
(a) always true / THIM T
(b) never true / AT F T Tl

(¢) trueforRez>0/ Rez>0 % ¢ g1
(d) true forImz>0/ Imz> 0% T g

Ans : (d): Letz=x+1iy € C;x,ye R . Then
|z+i|>|z—i| where zeC

= |x +iy +i| > [x +iy —i

= |x+i(y+1)|>|x+i(y—1)|
= X2+(y+1)2>X2+(y—1)2
= v +14+2y >y +1-2y
= 4y>0

= y>0

Thus we must have Im z > 0.

= r x2dx
-3
3 -3
27,27 54
3 3 3
1=21 -9
3
52. The area bounded by the curves y=sinx, y=cosx
and y-axis is
y=sinx, y=cosx dehi 3T y-27&7 NI Ufielg &=
T AARA
a) 2+1 (b) ~2-1
2 +1
(© 2(v2-1) @ Y
2
Ans : (b)

. I
The two curves intersect at X =—

. n/4 .
Required area = J'O (cosx —sinx )dx

=[sinx +cos x]g/4

=\2-1

2

\/ax +b 3

51. The value of r xdx is
r dx ST AR
314+ 3"
1 1
a) — b) —
(@) 3 (b) 9
(© 3 @ 9
3 x2
Ans : (d) Let I:Lde
31+
Putting x = —x
2
s (%)
5
31437
J’3X3x
3143"
Then
j3X 1+3

53. If lim 1 , then the value of a, b
will be
afy le—va);JrzS__@ AT a, b T W 2T
(a) a=b=3 (b) a#b
(¢) a=0,b=4 (d) a=2,b=1
Ans : (a) lim—aXer -3 :l
x—2 X—-2 2

Since denominator tends to 0 as x—2, numerator must
tend to 0 as well because limit is finite and thus

NJ2a+b-3=0 =+2a+b=3

Now Using L’Hospital’s rule we get

x/ax+bf3 im & 1
x—2 X—-2 Xx—2 2 ’ax-i— 2

= =1=a=+2a+b=3

a
N2a+Db

and hence b = 3.

UP LT Grade Maths 2018

15

YCT



54. Consider the following statements:

I. y=|x| is differentiable at x=0
II. y=x|x|is differentiable everywhere.
Which of the above statements is/are true?

frrafefiaa semt W famm s

L y=)xj,x=01X ATHAAT

1L y=x|x|mw7ﬁﬂ%

U weAl § ¥ RE-A T 387
(a) Only1/3aa I

(b) Only II /&ad II

(c) BothIandII /1 3 II =t

(d) Neither Inor Il /A4, I A& 11

Ans : (b) (I)

L

y—[x]

N

]

We have for f(x) = |x| that

x—0" X x—0" X
and  lim 1= FO) _pox
x—0" X x—>0" X

and thus f(x) is not differentiable at x=0
(II) If y = x|x| then

B x3, x>0
Y —x%,x< 0
¥

7Lh

¥

Now f'is clearly differentiable at every non-zero x.

At x =0 we have

m L —£(0)
X

f(x) —f(0)
X

therefore f(x) is differentiable at x = 0.

=lim-x=0

x~>0 x—=0"

lim

x—0"

= lim

x—0"

and x=0

. 1
Ans : (c) Given o= VX +y + 7
or u:;: x2+y2+zz)7l/2
JXi+y + 7
So,
ou_ 0 S\-12 L, , 5, 53
X +y +z =——(xX"+y +z 2x
TRV T = x4y )
Similarly, <% = —%(x2 ry +2?) Cay,
ou 1/, 2, 2\32
and —=—(x"+y +z 2z
5, = (X7
So, x@+y@+z@——x2(x2+y2+22)73/2
ox "oy oz
-y’ (x2 +y’ Jrzz)m2 -7 (x2 +y’ Jrzz)m2
= —(x2 +y +7° )73/2 .(x2 +y° + zz)
=—(x*+y*+2’ )71/2 =—u
56. The differential equation of the straight lines at

a fixed distance p from the origin is .
TAteg ¥ ad gt p W WA @i @
aqaarcmtﬁwm‘%

(a) xy y = (1+ '2)
(b) (xy+y) —p2(1+ ?)
© (x-yy) =p*(1+y?)

@ (x+yy') =p’(1+y"”)

Ans : (a) If the straight line is at a fixed distance p then

XCcoso+ysino =p (1)
which on differentiating w.r.t. x gives
cosoc+sinocﬂ: 0
dx
= tana:—i ['.'g:y'}
y' dx
sina = ! cosaL = ——2 ..(i1)

J1+y” ’
From equation (i) and (ii) we get

—xy'

Jl+y? «/1+y

= (y-xy) =p*(1+y")
1
55, If —=./x* +y +2°,then x6_u+y6_u+2@ is -
ult ox "oy oz — (xy-y) =p’ (1+y.2)
equal to
du ou ou 57. The solution of the differential equation
=Jx*+y’+z’, @ X Ty otI dy dy
oy oz y—x—=a(y2+—j is
TN & dx dx
@ 0 (®) 2u sraret Tt y —x Y —a y+ W | eer &
(c) —u (d u dx dx
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(@ (x+a)(l-ay)=cy (a) Leect (b) atsec’t
(b) (x+a)(l+ay)=cy al‘ . .
t t
(©) (x+a)(l+ay)=cx (c) —% (d) g
@ (y+a)(l+ax)=cy Ans : (c) Given, x =a (cos t + t sin t) (D)
) ] dy , dy andy=a(sint—tcost) ..(ii)
Ans : (a) Given, Y a[y i On differentiating w.r.t. 't', we get
2, dy dy %=a[—sint+tcost+sint] =atcost
= y—ay =a——+Xx— dt
dx dx d
= y(l—ay)z(a-i—x)j—y and, d—}tl=a[cost+tsint—cost] =atsint
X
- dx  dy d dy tsint
a+x y(l-ay) & _dt I ant
. . . dx dx atcost
On integrating both sides, we get m
1 a
10g(a+x)=J.[—+ }dy d’y ddy d d dt
— — =—.—=—/(tant) = —(tant )—
y 1-ay o ae e = gt )
log(1-
= log(a+x):logy+M+logc — et
B at
= log(a+x)=1logy—1log (1l —ay)+logc 1 1
= log(x +a) (1 —ay) =log cy 60. If lin(}xsin— =A and limxsin—=B, then
X—> X X—>0 X
= |(X +a)(l-ay)= cy| which of the following is true?
: [
58. The value of ¢ in Lagrz.mge s lflean value afe limxsinl= A 3 limxsinl=B £ @
theorem of f(x) = x(x—l) in [1, 2] is x>0 X X>® X
[1,2] ® f(x)=x(x—1) & foTC T wrer W= ey | -9 W 17
T H c WA E (a) A=B=0 (b) A=0and B=w
(¢c) A=landB=w (d) A=0and B=1
5 3
(@ > ® R
4 2 Ans : (d) A =limxsin—=0
7 9 x—0 X
(© = @ = |
4 5 sin—
Ans : (b) Clearly f (x) = x* — x is continuous on [1, 2]|||and B=limxsin—=lim—=% =1
and differentiable on (1, 2). Now Lagrange Mean Value x> x o 1
Theorem states that there exists some ¢ € (1, 2) such X
that 61. The solution of the differential equation
f(2)-f(1) dy
f'(c)= =2 x+2y’ )= =y,y(0) =1 is
(¢)=—57 (x+2y') =vy@=1i
T dy
since  f'(x) =2x-1we get AR (X+2y3)a= y;y(0)=1 <kt
f'(c) =2c-1 T
= el (@) x+y-y' =0 b) x-y+y' =0
3 y-y = (b) x-y+y =
= 73 (€ —x-2y-2y'=0 (d) x+2y-2y’=0
59. If x=a(cost+tsint) Ans : (a) (x+2y3)j—y=y
2 X
y=a(sint—tcost) then the value of d )27 is X dx
X = — 42yt =—
afg x=a(cost+tsint) y dy
d’y dx (1 )
=a(sint— W —2 U = (— =2y
y a(smt tcost) ax % dy |y
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which is a linear differential equation and hence

1
50 ey _ 1
=¢c y =¢c logy = —

y

eIde

LF.=

therefore, a solution is given by

XX—=

X
==y’ +c

<

and since y = 1 when x = 0, we get

% =l+c=c=-1
S0 Xy 1=x=yy
y
= X +y—y’ =0 is the required solution.
1
. ex—1.
62. 31)1(1)1 T is equal to
e’ +1
1
. -1
lim ——— SXTeR §
-0t —
e*+1
(a) -1 (b) 1
() O (@ 2
1
.er -1
Ans : (b) lim —
x—0" —
e* +1
1
==
—lim—e =1y
x—>0" 1
I+—
ex
63. The function ¢(x)=(x—a)"(x—b)" satisfies

the conditions of Rolle's theorem, when
T ¢(x)=(x—a)"(x-b)" TA &% WHA @
yTal Sl UqE Al &, 9
(a) m, n are positive integers / m, n g9 T’Th? Gl
(b) m, n are positive integers and a<b
m, n g9 U7 & q4T a< b
(c) a<b
(d m>n
s : (b) (Rolle’s Theorem). Let f : [a, b] &> R be

continuous on [a, b] and differentiable on (a, b). If f(a)
= f(b), then there exists a point ¢ e(a, b) where

£'(c)=0.

Now if ¢(x)=(x—a)" (x—b)" satisfies Rolle’s
Theorem then for (I)(a) = (I)(b) =0we must have that

m, n are positive integers and a and b are distinct.

64. Let f: R>R be a differentiable function such
that f'(x*)=4x’-1 for x> 0 and f(1)=1. Then f(4)
is

UH T f : RoOR Tk JaeheT e 36
YR & TR 1(x%)=4x’-1, x> 0 o &g, 37 £(1)=1

o f(4) ®
(a) 64 (b) 30
(c) 42 (d) 28
Ans : (d) We have
' (x)=4x"-1
Now let x* = t then
f'(t)=4t-1
= f(t)y=20-t+c
= fx)=2x"—x"+c¢ ..(1)

and f (1) = 1gives
f(1)=2x1-1+c¢

= 1=2-1+¢c=c¢c=0
Therefore
f4)=f@2*)=2x2"-2"=32-4=28
._.loinﬁnity d
65. If y=x* , then Xd—y is equal to
X
TR y=x , @ xS e €
dx
2 2
@) —F b —F
y—xlog, x x—ylog,
2 2
© —F @ —F
1-ylog, x ylog, x—1
:,minfmity
s:(c) Ify= x* then y =x"which on taking
log on both sides gives
logy =ylogx
= 1dy =Y log xﬂ
ydx X dx
= dy (— —log ] =Y
dx\y X
2
- Y__ ¥y
dx  x(1-ylogx)
2
— Yy
dx 1-ylogx
66. 1If x =t, y=log.(cos t), te [0,%}, then the value

o) () o

Tfe x =t, y=log.(cos t), te [0,%}, r

() () oot
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(a) 10gc(\/5 +1) (b) 10gc(\/§—1) 69.  The value of '[Owooex"["]dxis
(©) ~2log, (ﬁ +1) (d) 2log, (ﬁ —1) j‘"""e"‘["l dx T
0
. _ _ . T 1000
Ans : (a) [fx =t, y=log, (cos t); te[O,‘J (@) ™ _1 (b) ee 1l
dx dy 1 .\ dy B
then — —sint),—=—tant e—1
dt dt cost( ) dt (c) 1000(e-1) (d)
1000
dx ) )
= m =1, —tant)’ = tan’ ¢ Ans: (¢) = [ x—[x]={x} ] we have
1000 x [X] _ _ x 1
then, (d_x) +(—y =1+tan’t=sec’t jo dx = 1000,[ 1000[e ]o
t) \dt ~1000(c-1)
d_ ﬂ = 2 x . 2 x
= d + " =sect 70.  The value of Ix e dx1s/.[x e'dx T A &
Ry d (a) 2e*tc
X y n/4 2 X
= .[O (E] + —tj dt= J'O sectdt (b) (x +2)e +c
(c) (x*+2x+2)e* +c¢
= log[secE + tanﬁ} —log[sec0+tan0] ( )
4 4 ) (x*-2x+2)e" +c
log[ 2 +1]-log[1+0] -
A Ans : (d) J'x e'dx
=lo 2+1
g[ ] =x’e" —2jxe"dx
1 1
67.  The value of lim +..+—|is =x%* - x_le*
ey nl—>°°[n+1 n+2 6n}1 xe 2[xe J'e dx]
=x’e* —2xe* +2e" +c¢
lim| L L |t e
ol n+l n+2 6n =e (x —2x+2)+c
(a) O (b) log.2
(c) log3 (d) log6 71.  The value of Iles
11 1 ° (1+x)(1+x7)
Ans : (d) lim 1+ 2+ 3+...+6—
>eln+l n+2 n+ n d
11 1 [[—— sy AR
:lim{ + + } (1+x) 1+x )
neln+]l n+2 n+5n
Sn Y T
= lim (@ = b =
fim 2 2 4
a1 @) = @ =
=lim ) —
sz n l+r/n 3 8
Ans : (b) 1=
_ f“_x ~ [log (l+x)]z ~log 6 ( I (1+x)( 1+x)
’ " Let X =tan 0
68. lim(1+sin3) is equal to dx = sec’® d6
n—oo n
e then, 1= J- tan Osec’ 0dO
lim[1+sin— TN & (1+tan®) 1+tan 9)
n—oo n
(a) e (b) ¢ =Jn/2[l+tan9 3 1 jde
(© ¢ d 0 0 \1+tan® 1+tan6
Ans : (b) 1im(l+sin3j :'["/zde_.[m 1 do
> n 0 0 1+tan®
_limnsin® x2  ¢n/2 cosO
© :[6]0 _,[0 H e e
llm[sin—]a sin b+ cos
=e" T om.m
=e™ =¢* T2 4 4
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1
72. If u=(x2+y2)2 and x* +y’ + 3axy = 5a’, then

the value d—uof at (a, a) is
dx
1
Tfe u=(x2+y2)2 AT x° +y’ +3axy =5a° ¥,
o (a, 2) T %a‘rm%
X

(a) a

(b) &

(c) 3a’

(d) None of the above /3'5@?5 79 &g T8

Ans : (d) Givenu =+/x* +y* then

du=

@dx+@dy
ox Oy

Now
ou ou

a__ X MY
Ox /x2+y2 /x2+y2

and differentiating X+ y° + 3axy = 5a° w.r.t x gives

3x* +3y2%+3a[xj—y+yj=0

= sin”'y=—sin"' x +sin”' ¢
= sin”'y+sin”' x =sin"'¢
= sin’l(xwll—y2 +y\/1—x2)=sin’1c
= x\J1-y* +yvVl1-x* =¢
3 3
74. If u=logX ry , then the value of x@+y6—u
X 19)¢
is
T u=log® - +y 7 x ey A
ox " 0y
(@ u (b) 2
(¢) 0 (d) utl
3 3
Ans : (b) If u=1log Xty then let
X+y
o x4y
X+y

thus z is a homogeneous function of x, y of order 2.

x%+y%:22—2e
ox "oy

X
by Euler’s Theorem on homogeneous functions.
:>x2+y2g+axd—y+ay=0 Y o7 ou o7 gu
X dx But —=¢"'—and —=¢"' —
:ﬂ _ —(x* +ay) ox ox oy Oy
dx  y*+ax ou  ou 2"
then X —+y—=—=
_d_u_@+8udy_ X N y —(x* +ay) ox oy e
Tdx ox oy dx \/x2 +y \/x2 +y2 Uy’ +ax 75.  If x+2y=8, then the maximum value of xy is
. ) fg x+2y=8, a8 xy hT 3TfIhad AT §
u a a (2a a a
[dx jy aV2  aV2 ( 2a’ ] aV2 aV2 () 24 d) 8
Ans : (d) If x + 2y = 8 then
73. A solution of the differential equation X X2
N 2 . xy=—(8-x)=4x-—
1-x*dy +1-y*dx =0 (|x|<1,]y|<1) is 2 2
ATHA THIEIT 2
Let f(x) = 4x — X
VI-x*dy +41-y*dx=0 (|x|<1,|y < 1) =T 2
which on differentiating gives
T & & f(x)=4-x
(@) xyl-y* +yJl-x*=c¢ and for extremum f\(x) =0 we get
(b) xsin'y+ysin'x=c¢ ooox= '
which is the point of maximum value because
X y 2
() —+—F——== df(x)
[l —x2 Il_yz i =-1<0
(d) xVI-x*+y/l-y* =c Therefore maximum value of xy is 16 — 8§ = 8.
Ans : (a) 76. The equation of the tangent at 0= T to the
VI=x*dy+4/1-y*dx =0 (|x|<l,|y|<l|) 2
curve x=a(0+sin8),y =a(1+cos9) is
= VI-x*dy = —/1-y*dx
J. dy J. @ x=a(0+sin),y=a(l+cos®)F 0=—
: —_——
N W el-YET st wefteRtr ¥
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