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HYPERBOLIC FUNCTIONS

OBJECTIVES
I f x:log(y+,[y2+1), then y=
(a) tant x (b) cotl x
(C) sint x (d) cost x

Find real part of cos'1£§+lzj

(a) ml3 (b) mla

(c) Iog[*/_ 1} (d) None of these

Thevalue of cosh?(secx) IS

(@) IOg(1+sinxj (b) Io (1 smx]

COSX

() o (1+cosxj (d) 1o g(l cosx]

SinX

The period of sinr{gj is

(@) 27 (b)2z

(c) 47 (d) am
Find real part of tan*@+i)
@-e'@  O)iee
(©) -%tan-l@ (d)0
sinh™(sinh™ ) iISequal to

(@)ie (b) e

(c) -ie (d) 7+ie
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10.

11.

12,

13.
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| f —%T<x<— then the value of logsecx iS

(@) 2coth‘1[cosec,2 % - 1j
(c) 2cosechl(cot2 % - 1]
sint2x equals

(a) cost2x -1

(C) %(costh -1

1+tanhx
1-tanhx

(a) e2x

©)i

isequal to

(b) 2coth’1(cosec2 % + 1j

(d) 2cosech'1(cot2 % + 1j

(b) cost?x +1

(d) %(costh +1)

(b)
(d)—1

| f u:Iogtan[lzT+%J ;then the value of tanh% is

X

(a) COtE
X
(C) - tanE

cosec/ 'x equals

@ [lr]

(b) ~corX

() an

i

(d)lo[ F]

| f tanhx:%,thenthevalueofx is

(© Iog[@]
(@)7
(©) logv7

(b) -v7
(d) -1og7

If x= Iog[;+ /y—+ ] theny isequal to

(a) tant x

(C) sintx

(b) cost x
(d) coseclx
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14.

15.

16.

17.

18.

19.

20.

21.

costtx =

(@) 1og(x ++/x% +1)
(C) 1og(x —vx? -1)

tant 7 x =

(a) %Iog(i

+1
-1
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(b)log(x - vx2 +1)
(d)1og(x +vx?-1)

© 22

©) %Iog(ilij (d) 2o [1j
Which of the following functionsisnot defined at x=o0
(@) tantx (b) cosectx
(c) sinx (d) sedx
Thevalue of sinhl[ X 2] is
1-x
(a) tant *x (b) cotr *x
(C) sinh™@x) (d) cosh™(2x)

tanh(x +y) equals

(a) tanhx + tanhy
1-tanhxtanhy

(C) tanhx — tanhy
1-tanhxtanhy

(b) tanhx#+tanhy
1+ tanhxtanhy

(d) tanhx - tanhy
1=+tanhxtanhy

If cosh™x =log(2++/3), then x =
(@2

(€)

3

log(3 +2v2) =

(@) sint™3

(©) tanr*3

cotr ' x equals

(a) Lo (

1+x

)

(b)1
(d)5

(b) cost*3
(d) cost*3

(b) —I [x+1)

(d) None of these
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22. Thegeneral valueof cost*x IS
(a) 27i +log(x + Vx? +1)
(D) 277i +log(x + Vx? - 1)
(C) i+ 1) log(x +x? +1)
(d) 27i + -1y log(x +/x? - 1)

23. Ifu= Iogtan(z+—] then cos u isequal to

(a) secx (b) cose: x
() tar x (d) sinx
24. If coshz=secs, then sinrz equals
(a) cosew (b) cote
(c) tang (d) tans

25. If tan[%}coth(gjzl then the value of cosxcostx IS

@1 (b)—1
(C) cos?x (d) sink? x

26. Thevalue of 2c0th'1[2j is

() 1og 272 (b) 109 £

3
)

(¢) Hlog 223 (d) -1og
27. sech(sinx) equals
(@) log cot% (b) 1og tan%

(C) logcotx (d) None of these
28. Thevalueof tanh@?) is

(@) log 2 (b) log 2

(€) 109+3 (d) None of these
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29. The value of cosh (log 3) =

1) 10/3 2) 4/3

30. The value of sinh (log 2) =

31.

32.

33.

34.

35.

36.

37.

38.

1) 5/4 2) 3/4

If u=log tanG+gj then cosh u =

1) sed 2) coseb

If x =1log {cot@%+9ﬂ then sinhx =

1) tan® 2) - tan®

If tanh® x = tan@ then cosh2x =
1) cos® 2)sec B

If tan h® x = sin0 then sechx =

1) sirB 2) | co® |

If coshx = secB then tan h%:
0

1) tarfo 2) cofE

If tan h'%: % log K'then k =
1)2 2) 3

If Sinhx= z,sinhZX:

15 15
1)— 2) —
)4 )16

3) 5/3

3) 1/4

3) tard

3) secP

3) sind

3) tar®

3) cof

3) 2/3

15
3) ==
)8

If sinx .coshy = cosB, cosx.sinhy = sin@ then sinh?y =

1) cosfi x 2) codhy

3) cod x
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4) 23

4) 112

4) cot

4) - cosec@
4) co®

4) cosB
0
4) taﬁ E

4) 312



39.

40.

41.

42.
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sinh‘l( X j =

J1-x2

1) coth'x 2) —coth'x 3) —tanf'x
For x> 1, if cosh™™x = 2 log, (1++/2) then x =

1) 2 2)3 3) %
Domain of sech™(2x-1) is

1) [0, 1] 2) (1/2, 1] 3) [1/2, 1]

tanh‘lé +coth™3=

1 1
1) ,loge 2) loge 3) log?
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4) tanh'x

4) 0

4)R

4) 2log?
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HYPERBOLIC FUNCTIONS
HINTS AND SOLUTIONS

1. (C) x=logly +yy® +1)=sinh*y =y =sinhx .

2. (b) -+ Expressioncos*(cosd +isin6)

= sin y/sin@ —ilogWsind +v1+sing), whereg =’_67

0 Real part Ofcosl[§+l2] = sin‘l\/% =7

4
3. (a) Here,cosh™(secx) = log(secx +v'sec x —1)

=log(secx +tanx) = Iog[m—mxj .

COSX

4. (c) Since period ofintxis 27, therefore period Oiinr(%j will be 47 .

L2001

1 I
5. (a) Real part St =St (@

6. (c) Given thatsinh™ x = coseclily

Orsinh™*x = sinh‘l[lj
y

Orx = sinh{sinh’l[lj} Orx = % =xy=1.
y

7. (a) Letiogseex =y

1 eyl2

cosx eV'?

By componendo and Dividendo rule,

+ yI2+ -y/2
1+cosx _e > € — = cot? X = coth| ¥
1-cosx eY'c-e? 2 2

=>vy= 2(:oth‘1(cosec,2 % - 1j .

8. (C) sinh?x = %(costh -1
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11
12.
13.
14.

15.
16.

17.

18.

19.

20.

21.
22.

23.
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eX —g X
l+ X -X X -X
(@) (1+tanhx]: e +eX |_e*+e*+e* -e
1-tanhx 1_ex—e‘x e +e X —eX+e™*
eX+e™
:( 2e_X j — e
2e™*
X
l+tan—
(d) u=log tan(’—T+1j =log 2
4 2 1-tan2
2
=2 tanh‘l(tan 1) = tanh[ﬂj =tan> .
2 2 2
(a) Concept.
_ 1 1+3/4 1
C) x =tanh™(3/4) = = =Zlog7 = logy7 .
(C) x =tanh™ (3/4) 209(1_3/4j 5l0g7 = logy7
(d) Concept.
(d) Concept.
(d) Concept.
(b) coecnxis not defined ak=o.
(a) Let x =tanhy, then—X_ = @MYL sinhy

O sinh'l[

(b) Concept.

X
V1-x2

1-x3 " sechy

J: sinh*(sinhy) =y = tanh™}(x) .

(@) cosh™ x=og(x + Vx2 —1) =log(2 +/3)

Ox=2

(b) log@ + 2v/2) = log(3 +/8) = log(3 ++/9 -1)
=log(3++v3%?-1)=cosh™3.

(b)Concept.
(b) Concept.

(a) u=log tan(’ZT + %)
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o l+tan>
je_: 2
1 1-tanX
2
X 2
1+tan—
2| 41
X
coshu = elre” | e+l = 1_tan5
u
2e 1+tan§
2| 2
1-tan=
2
2(1+tan2§j 1+tan2§
X
1-tanX |[1+tany| 1-tan®Z
2 2 2
1 1
= = = secx .
1-ta? X~ cosx
1+tan? X
2

24. (d) We know thateost? z-sinr?z =1
sinf?z =cost? z-1
=>sinh? z=sec’d -1
sinh? z =tan? @

tan®x/2 _ tanh®x /2
1 1

25. (a) We haV&ang = tanh% =

1+tan’x/2/ 1+tanh®x/2
1-tan’x/2 1-tanh?x/2

= = coshx = cosxcoshx =1.

COSX

26. (d) We know thatcoth x = Iog(); tﬂ

~—+1
U 2coth’l[§j=log 2 =Iog(2+2]=—log(z_2).
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sinx sinx

27. (a) sech™(sinx) = |og[1 + m] _ Iog(l + Cosxj

208 X «
=log — 2 |z log| cot—|.
X X 2
2sin— cos—
2 2

28. (c) We know thatanh™ x =%Iog(l+ Xj

1-X
1 3
1+ =
_ 1 1
Otann{L]=110 2 | =Zjogl 2 | = Z|0g(3
2291_£ 291 2g()
2 2

= Iog(S)% =log/3 .
29. (c)
30.(b)
31.(a)
32.(b)
33.(b)
34.(b)
35.(d)
36.(b)
37.(c)
38.(c)
39.(d)
40.(b)
41.(b)
42c)
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