Mark the correct alternative in each of the following :
Question 1.
If sec 0 + tan 0 = x, then sec 0 =

x? 41
X

(a)

x? 41

2x

(b)

x? -1
2x

(©)

x? -1
X

(d)
Solution:
secO+tanB=x
We know that
= sec’0—-tan’ 0 =1
= (sec 0 +tan 0) (sec 6 —tan ) = 1
= x(secB-tan0) =1

secO—tan B = —
X

Nowsec O +tan 8 = x
Adding we get,

1 14 x2

2secB=— +x=
X

X

2
l+x

2x

(b)

sec 6=



Question 2.
x+1
X

(a)

x -1

X

(b)

x?+1
2x

()

x? -1

(d) 7%

Solution:

secB+tanO=x o E)
We know that
sec’8 +tan’0 =1

= (sec O + tan 0) (sec 0 —tan B) = 1

= x(sec O —tan 0) = 1

1
= secO-tan @ = T £ ()

Subtracting (ii) from (i)

1 E%
2tan 0 = » & TR
X x
2
x -1
tan 6 = = (d)
Question 3.
1+sin 0
1 —sin 0 is equal to
(a) sec 8 + tan O (b) sec 0 —tan ©

(c) sec’® 8 + tan’ 6 (d) sec’ © — tan’ ©



Solution:

Jl+sinﬂ \,(l+sin 8) (1+sin 6)

1-sin® Y (1-sin@)(1+sin6)
(1+sin 0
Y i1-sin® 0
(1+sin6) 1+sin® 1 sin 0
“V cos’®  cos8 cos® ' cosO

=sec O +tan O (a)
Question 4.

1+cos0 .
The value of —l—cusﬁ is

(a) cot 0 — cosec ©®  (b) cosec © + cot O
(c) cosec? 8 + cot? ® (d) (cot O + cosec B)
Solution:

1+cos 0 (1+cos 8)(1+cos 0)
1-cos0 {lwc05[i)(l_+cas 0)

JTI +cos 6)’ (1+cos 8)°

l-cos’ @ sin? 0
l1+cos b
= "o = cosec 8 + cot O (b)
Question 5.

sec* A —sec? A is equal to
(@) tan? A —tan* A

(b) tan* A —tan? A

(c) tan* A + tan? A

(d) tan? A + tan* A
Solution:



sec* A —sec’ A=sec’ A (sec* A-1)
=(1+tan® A) tan’ A

sec’ A=1+tan® A
sec A—l=tan’ A

= tan® A + tan* A
=tan* A +tan’ A (c)

Question 6.

cos* A —sin* A is equal to

(@) 2cos? A+1

(b)2cos® A-1

(c)2sin?A-1

(d)2sin?A+1

Solution:

cos* A —sin* A = (cos? A + sin? A) (cos® A —sin? A)
=1 (cos? A —sin? A) = cos? A — (1 — cos? A)
=cos? A—1+cos® A

=2cos?A-1(b)

Question 7.
sin O
m is equal to
1+cos® 1-cos @
® “Sine (b) “os 0
1—-cos 9 l—AsiAn 0
(c) sin 6 (@) cos0
Solution:
sin 0 sin 6 (1 -cos 0)

1+cos®  (1+cos@)(1-cos0)

sin 0 (1-cos EI) sin 0 (1-cos 6)
T sin’ 0@

1-cos’ @

l1-cos B
= sin® (c)



Question 8.

sin 0 cos 0
1-cot® + 1-tan 0 is equal to
(a) 0 (b) 1
(c) sin 8 + cos © (d) sin @ - cos ©
Solution:
sin © cos 0 sin 0 cos 0
1-cot * 1-tan® | cos @ +_1_sin{]
sin B cos B
sin Bxsin O cos Oxcos D
~ sinB-cos  cos@-—sin @
~ sin” 0 cos” 0
~ sinB-cos®  sin®-cosO
sin” 0 —cos> 0
~ sinB-cos O
(sin 6+ cos 6) (sin 6 —cos 6)
- sin O —cos 0
=sin B + cos B (e)
Question 9.
The value of (1 + cot 6 — cosce 0) (1 + tan 0+ sec 0) is
(@1
(b)2
(c)4

(d)o



Solution:
(1 + cot 8 — cosec B) (1 + tan 6 + sec 0)

cos 0 | sin 0 1
= 1 1+— - 1+ -
sinB sinb cosf) cosé@
(sin @ +cos 8 —1) (cos 6 +sin 6 +1)
sin O xcos O

{{cos 0 +sin 0) -1} {(cos 0 + sin 8)+ 1}
sin § cos 0

(cos 0 +sin 0)° -1
sin 0 cos 0

cos® 0 +sin’ 8+ 2sin 6 cos 6 -1
sin 6 cos 0

l1+2sinBcosB-1 2sinBcosh

sin 6 cos 6 ~ sin B cos O
=2 (b)
Question 10.
tan 0 tan 0
secO—1 T sec@+1 15 equalto
(a) 2 tan O (b) 2 sec 6
(c) 2 cosec 6 (d) 2 tan O sec O

Solution:



tan 0 tan 6
sec -1 * sec O +1

1 1
- +
tan 0 (secﬁ-l ser:B+l]

tan 6 (sec 8 +1 +5ec 0 1)
- (sec 0—1)(sec 0 +1)

tan B x 2sec 6 2tan 0 sec 6
sec>0-1 ~ tan’ @

25ec O 2xcos B 2

tan®  cosOxsin®  sin O

= 2 cosec B (c)

Question 11.

(cosec 0 — sin 0) (sec 0 — cos 0) (tan 0 + cot 0) is equal
@0

(b)1

(-1

(d) None of these

Solution:

(cosec B — sin 8) (sec 6 — cos 6) (tan 6 + cat
0)

- Ll —sin 6 : —cos 0 |
sin cos O
sin 6 N cos 6
cos® sinf

N | i
1-sin~ 0 1-cos’®  sin? O+cos’ ©
: X X ,
sin O cos 6 sin 6 cosd

1 k]
cos™ O sin’ 6 1
- X X =
sin 0 cos O sin O cos 6

sin? 0 cos® 0
sin0cos’f |- ‘. (b)




Question 12.

If x =a cos 0 and y = b sin 0, then b?x? + a%y? =
(@) a%b?

(b) ab

(c) a*b*

(d) @ + b?

Solution:
x=acos0,y=bsin0...(1)

bx =ab cos 6, ay =ab sin 0 ....(i1)
Adding (i) and (i) we get,

b?x?+ a%y? = a?h? cos® O + a’h? sin? 0
= a%b? (cos? 0 + sin® 0)

=a’h?x1

= a%b? (a)

Question 13.

If x = a sec 0 and y-b tan 0, then b?x? — a%y?
(a) ab

(b) a2 — b2

(c) a% + b?

(d) a2b?

Solution:

x=asecHandy=btan 0

b?x? — ay? = b? (a sec 0)? — a® (b tan 0)?
= a’b? sec? 0 — a%h? tan? 0

= a%b? (sec? 0 —tan? 0)

=a%h?x 1
= a%b? (d)
Question 14.
cot 0 tan 0 .
cot0—cot 30~ tanO—tan 30°'° equal to
(a) O (b) 1

(c) -1 (dy 2



Solution:
cot® tan 6
cot 6 —cot 36 i tan 6 — tan 30

cot 8 tan B —cot 6 tan 36 +cot O tan 6 — tan © cot 30
(cot 8~ cot 36) (tan 6 — tan 36)

ftan O cot B = 1}

l-cotf tanf+1-tan® cot 30
= cotf tan®—cotd tan 30 —tan® cot 30+ cot 30 tan 30

2 —-cot 0 tan 36 —-tan 0 cot 36
1-cot 6 tan 30 —tan 0 cot 36 +1

i

2 -cot 6 tan 30 — tan 6 cot 36
2-cot® tan 30 —tan O cot 30

1. (b)

Question 15.

2 (sin® @ + cos® @) — 3 (sin* 0 + cos* 0) is equal to
@0

(b) 1

(-1

(d) None of these

Solution:

2 (sin® B + cos® B) — 3 (sin* 8 ~ cos' B)
= 2 [(sin® B + (cos® 6)'] — 3 [(sin? B)+
(cos® 6)°]

=2 [(sin® B + cos® B) (sin* 6 + cos* B — sin’
B cos? B)] — 3 [(sin® B + cos? 8)* - 2sin’ B
cos? 0]

rad + b= (a+ by - 3ab (a + b)}
=2 [1 (sin* B)* + (cos® 8)* + 2sin’ B cos” B —
3sin? O + cos? 8] — 3 [(1)* - 2 sin? B cos? 6]

=2 [(sin® @ + cos? B)? - Isin* B cos* 6] - 3 [1
— 2sin® O cos? 0]

=2[1 - 3sin’ B cos? B) - 3 (1 - 2sin’ B cos’ 8]
=2 — 6sin’ O cos* B — 3 + 6sin” 6 cos’ B
=1 (¢)

Question 16.
If a cos 0+ b sin 0 =4 and a sin 0 —b cos 0 =3, then a’ + b? =



@7

(b) 12

(c) 25

(d) None of these

Solution:

acosO+bsinb=4

asin®—-bcos0=3

Squaring and adding

a° cos? 0 + b? sin® 0 + 2ab sin 0 cos 6=16
asin’0 +b%cos? f —2absin O cos 6 =9
a% (cos? 0 + sin? 0) + b? (sin O + cos? 0) = 25 (~ sin® O + cos? 6=1)
=>a’x1+b*x1=25

= a’+hb?=25(c)

Question 17.

If a cot @ + b cosec 0 =p and b cot 0 + a cosec 0 = q, then p?> — ¢? =

(@) a® = b?

(b) b2 — a2

(c) a% + b?

(d)b-a

Solution:

acot0+bcosecO=p

bcotO+acosecH=q

Squaring and subtracting,

p? — 0 = (a cot B + b cosec 0)? — (b cot B + a cosec 0)?

= a% cot? 0 + b? cosec? O + 2ab cot 0 cosec H — (b? cot? O + a% cosec? O + 2ab cot 0 cosec 0)
= a? cot? @ + b? cosec? O + lab cot § cosec 0 — b? cot® © —a? cosec? § — lab cot O cosec 6

= a? (cot? @ — cosec? 0) + b? (cosec? § — cot? %)

= -a2 (cosec? § — cot? 0) + b? (cosec? 0 — cot? 0)
=-a?x1+b>x1=0b*-2a (b)

Question 18.

The value of sin? 29° + sin? 61° is

(@1

(b) 0

(c) 2sin? 29«

(d) 2cos? 61°

Solution:

sin? 29° + sin? 61° = sin? 29° + sin? (99° — 29°)
=sin? 29 + cos? 29° (a)

(sin @ + cos® 6=1)

Question 19.

If x=rsin 0 cos @,y =r sin 0 sin ¢ and z — r cos 0, then
(b) X2 +y2 — 722 = 12

d) 22 +y2 - x2 =2



Solution:

x a -
x=rsinBcosdp= - =sinBcos ¢ ....(7)

: : y : : g
y=rsinfsinp= ;" =sinB@sind ...(ii)

z=rcos B = - =cos 6 ... (iif)

Squaring and adding (7) and (if)

,12 + J: = sin? 6 cos? ¢ + sin’ sin* ¢

r r

= sin® B (cos* ¢ + sin’ &)

=sin? B x 1 {sin? B8 + cos* 0 = 1}
= sin* 0

Now adding (#i7) in it

2 2 2
X ! Z .
- + Yo, — =sin* 6 +cos? B =1
r r -
el ¥ 2
X P Z
Hence — +'J—q+"—§‘=1
r r r
X +yt g
:l..._...._.'}z—=1:,:rz+y2+22=?-3 (a}
" ;
Question 20.
If sin 0 + sin? 0=1, then cos® 0 + cos* 0
(@)-1
(b) 1
()0
(d) None of these
Solution:

sin 0 + sin? 6=1

= sin @ = 1-sin? 0

= sin 0 = cos? 0

cos? 0 + cos* O = sin 0 + sin® O {* cos? O = sin O}
= cos? 0 + cos* 6=1 (b)

{"- sin 0 +sin? 0 = 1 (given)}

Question 21.
If a cos 0 +b sin @ =m and a sin 0 — b cos 0 = it, then a® + b% =
(@) m?2—it?



(b) m?n?

(c) n? —m?

(d) m? + n?

Solution:

acosO+bsinf=m

asinf—-bcos6=n

Squaring and adding

a% cos? § + b sin O + lab sin 0 cos § = m?
a2 sin® 0 + b? cos? O — 2ab sin H cos B =n®
a% (cos? 0 + sin? 0) + b? (sin? O + cos? 0) = m? + n? {sin? O + cos? H=1}
sa?+1+b2x1=m?>-n?
=>a2+b2:m2+n2

Hence a2 + b? = m? + n? (d)

Question 22.

If cos A + cos? A =1, then sin? A +sin* A =
(@ -1

(b) 0

(©1

(d) None of these

Solution:

CoOSA+Ccos’A=1

= cos A=1-cos® A

= cos A =sin’ A

Now, sin? A + sin* A = cos A + cos? A =1 (- cos A + cos? A = 1) (given)
~sin? A+sint A=1(c)

Question 23.

If x = a sec 0 cos b, y = b sec 0 sin ¢ and
7 = c tan B, then i pp
Z K2 =

(a) e T ot

2 ' 2

i Z
S 1+ —

(c) ol 1 (d) e



Solution:
x =asec B cos ¢

y=bsecOsind

z=ctan 0

X

o Tsec B cos o cenl(H)

%:* =sec B sin (i)

P tan 6 v (HF)

Squaring and adding (i) and (ii)

1_2 y?

7 + e sec? O cos? ¢ + sec’ B sin’ ¢

= sec’ O (cos® ¢ + sin’® G)

=sec’B x 1 =sec’h

Squaring (iif) and subtracting from (iv)

i‘i+i i“ 20 -tan’ 06 =1

5 . y? o - 22 )
= —5 + 3= -

HZ bi ¢ ( }
Question 24.

If @ cos © - b sin 8 = ¢, then a sin © + b cos
A=

(2) £a® +b* + c?
(c) Xye? —a? - p?

Solution:

(b) *ya? +b? - ¢?

(d) None of these



acos 8-bsinB=c¢
Squaring,
a* cos® 8 + b? sin B — 2ab sin 6 cos O = ¢2
= a* (1 - sin? B) + b* (1 — cos* B) — 2ab sin O
cos B = ¢?
= a*—a*sin’ B + b* = b* cos? B — 2ab sin O cos
B =c?
= —a’sin? 8 — b? cos? 6 — 2ab sin 6 cos O

- CI _ al _ bl
= a’sin? B8+ b? cos? 8 + 2ab sin 0 cos O
=a*+ b -t (Dividing by —1)

(a sin 8 + b cos B = g* + b* - ¢t
SoasinB+bcecosO=+./,2 L p2 2 (b)

Question 25.

9sec® A — 9tan? A is equal to

@1

(b) 9

(c)8

(d) 0

Solution:

9sec? A — 9tan? A = 9 (sec® A — tan? A)
=9x1(~sec®? A—tan® A =1)

=9 (b)

Question 26.

(1 +tan 0 + sec 0) (1 + cot 0 — cosec 0)=
@0

(b) 1

(1

(d)-1



Solution:

(1 +tan © + sec B) (1 + cot 6 — cosec B)
=1+ cotB—cosec ©+tan 6+ cotBtan B
— tan O cosec O + sec 0 + sec O cot B — sec
6 cosec O '

cos 0 1 sin © . sm6
sin® " sin®  cos® 1= cos 0

=1+

1 1 1 cos B
sin® = cos® cos B X sin O

1 1
cos 6 8 sin 6

cos 0 sinB. 1 1
=2+ sin® ' cos® ~sin®  cos® |
1 1 1

cos®  sinB  sinOcosO

sin 0 cos 0 1
=2+ cos® T sin®  sin El‘cnsﬂ
B sin? 84 cos” 0 1
=2t sin®cos®  sindcosb

1 1
=2+ sinBcos®  sin B cosh =2 (o)
Question 27.
(secA+tan A) (1 -sin A) =
(a) sec A
(b) sin A
(c) cosec A

(d) cos A



Solution:
(sec A+ tan A) (1 —sin A)

1 N sin A .
“|cosA  cosa ) (1-sinA)
14sin A ) (1+sin A)(1-sin A)
= CcosA x(1-sinA)= cos A
1-sin® A cos? A ~ g
= TcosA  cosA | COSA. (d)
Question 28.
1+tan® A
'l”m is equal to
(a) sec’ A (b) -1
(c) cot? A (d) tan® A

1+tan® A sec? A sin? A
1+cot? A cosec? A cos’ A

=tan’ A (d)
Question 29.
If sin 0 cos 0 = 0, then the value of sin® 0 + cos* 0 is
3
@1 O
1 W
© 3 @)

Solution:



sin6-cos@=0 _ =
=> sin 6 = cos
sin 0
cos®
tan 6 =1
0 = 45°
Now, put the value of 6 in the given equation
sin* © + cos* O
= sin* 45° + cos* 45°

1

Y

4y

1Y (1Y
- [‘5] ' (‘ﬁ]
_1,1_ 2
T4 4 4
1 _
=5 (c)
Question 30.

The value of sin (45° + 0) — cos (45° — 0) is equal to
(a)2 cos O

(b) 0

(c)2sin 0

d)1

Solution:

sin (45° + 0) — cos (45° - 0)

= sin (45° + 0) —sin (90° —45° + 0)

= sin (45° + 0) — sift (45° + 0)

=0(b)

Question 31.

If AABC is right-angled at C, then the value of cos (A + B) is
(a) 0 (b) 1

;

1 3
© 3 @ -



Solution:
ZA+ 2B+ ZC=180° .
ZA+ ZB +90° = 180°

A C

= LA+ ZB=90°
S, cos(A+B)=cos90°=0 (a)

Question 32.

If cos 90 = sin 6 and 90 <90°, then value
of tan 60 is

1
@ 7 (b) 43
()1 (d) 0

Solution:

cos (90) =sin 0

= sin (90° - 90) = sin 0
=90°-90=06

= 90 =90°

= 06=10

tan 60 =tan 6

= tan 60° = 3 (b)

Question 33.

If cos (o + B) =0, then sin (o — B) can be reduced to
(a) cos B

(b) cos 2P

(¢) sin a

(d) sin 20

Solution:

cos(a+B)=0

= a+p=90°[~ cos 90° =0]
=0=90°-p...(1)

sin (o0 — B) = sin (90° — B — B) [using (1)]
=sin (90° - 2PB)

= cos 2B [+~ sin (90° — 0) = cos 0] (b)



