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The Derivative

1- If lim e &) exist, then '(x,) exist

a;?(;lse b)true
2= (x) = lim et
a) false b)true
3- f'x)= Ligg—f (xh )4t (x)
a) false b)true
4- The slope ofacurve y =f (x) at point ((X,,Y,) ism=
a) f'(x)], b) f (x)),,

O)f (x +h)=f (x)],. d) f (x +h)+f (x)]

5- The derivative with respect to x of f (x)=x>-3 is

a)x?-3 b)x?+3
C)2x +3 d)2x
6- The slope of a curve f (x)=x2-3 at point (2,1) is m=
a)l b)2 c)4 d)9
7- Thetangentlineto f (x)=x*-3atx =21isy =
a)ax +7 b)4x -7
c) 3 +2 d)3x -2
8- If f (x)=|x| then Jlﬂ)\w
a)—1 b)0
c)l d )does not exist
9- If f (x)=|x| then lim ~e-=e
a)—1 b)0
c)l d )does not exist
10-If f (x) =|x | then it is differentiable at x=0
a) false b)true
11-1f f (x) =|x| then it is differentiable on (0, )
a) false b)true
12-If f (x) =|x| then it is differentiable on (—x,0)
a) false b)true
13- If f(x) = Vxg(x) where g(4) =2 ,g'(4) =3 then f'® =
a)—75 b)6 c)0 d) 6.5

14- If y =JX the right —hand derivative at O is
a)-1 b)0 c)l d )does not exist

) Derivative




AU o agin iuald < sall B 552V gl Y G sl (s g8 Ll

15- The differentiation operation f ‘(x)=y'=D_f (x) =D (f )(x)

a) false b)true
16- If a function f(x) is differentiable at c then f(x) is continuous at ¢
a) false b)true
17-1f f(x) = =222 then f/(x) =
x*+2x3+6x2+12x—6 b xt*+2x3+6x2+12x—6
) (3 + 6)2 ) (3 + 6)°
—x*—2x3+6x% +12x+ 6 d—x4+2x3+6x2+12x+6
) G3 + 6)2 ) G2+ 6)°
18- The slop for tangent to the curve y = li; at the point p (12) is
@) —1 b)0 A1 )2
19- The equation for tangent to the curve y = li; at the point p (12) is
e e
a) x=0 b)x=§ a) y=0 b)y=E

20- The equation for tangent to the curve y =f (x) at x =—1 where f (-1)=2,f '(-1)=4 is
y:
a)dx —2 b)4x +2
c)dx +4 d)4x +6

sl Al e il g Ladie gaill e a8 iy Jinll ) slall tidle

Derivative




Qﬂﬁ&iw&h&.\s‘g iy B ) Laay
Lai A daal cipua g el Al gh cial L gan

Differentiation Rules

General Formulas

o0 L )g1=f ()5 0)+9 ()F )
d o | f () g0 00)—F (x)g (x)
St 1 =cf (0) o= o

L )+ g 001=f ) +9'(x) 9y opxr

X dx

L (-1 (-9 ) {1 (9 ()= (9 (x))g (x) Chain Rule

If y =f (u)andu =g (x) are both differentiable functions, then

Derivative of Trigonometric Functions

d . du d . u
—(sinu) =cosu — —(cosu) =-sinu —

dx dx dx dx
d—(tanu)zseczud—u d—(cotu):—csczu au
dx dx dx dx
OI—(secu):secu tanu du d—(cscu):—cscu cotu du
dx dx dx dx

Derivative of Exponential Function

d d du d du
— (") =e* — (") =e" — —(@")=a"lna —
dx ") dx € dx dx @) dx

Derivative of Inverse Trigonometric Functions

d—(sm‘lu) ! du d_(cos‘lu)—_#d_u
1—u? dx dx J1-u? dx
d a 1 du d ,1 1 du
—(tan"'u) = — —(cot™u)=- h
dx ( ) 1+u? dx dx ( ) 1+u? dx
1 du d 1 du

— —(csctu) =—

d o ont
—(SeécC "u)=
dX( ) Ua/uz_l dx dx Ua,uz_]_ dx

Derivative of Logarithmic Function

d 1 d 1 du d
—(In|xN)=— —(Inu)=—— —(log. u
dx(||) X dx( ) u dx dx(ga
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Differentiation Rules

1- If f (x)=xthen f '(x)=

a)o b)55 c)110 d )does not exist
2- If f (x)=e"then f '(x)=
a)0 b)55 c)ze™™ d )does not exist
3- If f (x)=x"then f '(x) =
anx" b)(n-1)x" c)nx"t d)nx"*

4- If cis constant then %:cf '(x)
X

a) false b)true
3
5- If f (x)=x2then f '(x)=
a)0 b)g ¢)>x d)g«/x_

6- If f (x)=x “then f '(x)=
a)—4x3  b) —4x75 c) —5x7* d) 4x3

7- If f(x) = x"then f'(x) =
a)0 b) x™ o)mx™ 1 d) (m—1)x™1

8

If £ () =u®then I _
a)su’® b)5u* c)4u® d)du’

9- If f (u)=3u’then dr ) _
du

a)lsu® b)12u* c)12u’® d)15u*

10-If y =2x4—§x3+5x2+13x —T7then y'=

a)8x3—§x2+5x +13 b)8x3—§x2+5x -7

c)8x°*—2x 2 +10x +13 d)4x3—§x2+5x +13
11-1f y =x*-2x*+2 theny'=

a) 4x3 — 4x? b)4x* — 4x?

c)4x3 — 4x d)4x* — 4x

12-1f y =x*—2x*+2 it has horizontal tangents at
a)(0,2),(-11) b)(0,2),(-1,1),(11)
c)(0,2),(-15) d)(0,2),(-15),11

13- If y =(x*+3)(x*+1)then y' =
a)5x° —3x 2 +5x b)6x°+4x*+6x  C€)5X°—4x2+6x

14-1f y =f g.f 3)=-1F'(3=4,9(3)=2,9'(3) =3 then y'(3) =
a)-12 b)-6 o1l d)22
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15- If y =+/X (1+2x)then y’'=

1+ 2x 1
a + 24X b)——=+3vX
) ik Jx )2F Jx
C)1+2x—2\/x_ d)1+6x
2% 2%

16- If fand g differentiable at x and g(x) =0 then d—{—f (X)} =

dx | g(x)

a)g(X)f ‘(x)+f (x)g'(x) b)f(X)g'(X)—g(X)f (x)
9°(x) 9°(x)

C)QJ(X)f '(x)-f (x)g'(x) d)f(X)g'(X)+g(X)f (x)
g9%(x) 9%(x)

2

17-1f y =2

x2+1
2X +3 b)6x3+3x2+6x +9
3x 2 (x 2 +1)*
2x2+3 4x
2 d)——
3X (x“+1

then y' =

a)

c)

18-1f y =x +E then y'=
X

2Xx =3 3
a b)l-—
) 3x ? ) X 2

2x2+3 3
C d)1+—
) 3x 2 ) X 2

21- The tangent line to the curve y =X +§ at the point (1,4) is y =
X

a)ax +7 b)4x -7
C) —2x +6 d)éx —2

19- d—x =
dx

a)7x®  b)-7x° c)-7x° d)7x®

50 41 _
dx x

ax'  b)-x"! c)—x" d)x 2

d 1
dx x*?

a)-12x ™ by2x c)

21

13 -13
" d )W

22- The equation for tangent to the curve y =3x 1 at the point (1,2) isy=
X
a)dx +4 b)4x +2 c)ax -2 d)4ax —4

Derivative




23_d_(x2—3x)(x +1) _

dx X °
a)—2x 2 +6x *+12x° b)—2x *—6x *-12x °
2 6 12 2 6 12
Ot e Ve e

24-1f y =x°—2x*+3x*+x —1then y'=

a)120 b)120x €)20x > —12x +1 d)5x*—6x°+6x +1
25- If y =x°—2x°+3x?+x —1then y"=
a)120 b)120x c)20x > —12x +6 d)5x*—6x2+6x +1
26-1f y =x°—2x>+3x*+x —1then y"=
a)120 b)120x €)20x ® —12x +1 d) 60x > —12
27-1f y =x°—2x*+3x*+x —1then y©@ =
a)120 b)120x €)20x ® —12x +1 d)5x*—6x°+6x +1
28- If y =x°—2x*+3x?*+x —1then y©® =
a)120 b)120x €)20x 3 —12x +1 d) 60x 212
29-1f y =x°—2x*+3x*+x —1then y©® =
a)0 b)120 ¢)120x d) 60x > —12

30-1f y =x +£—% then y'=
X X
a)4x > -36x"° b)1-2x 2 +9x c)2x *-36x"° d)1-2x +9x°

31-If y =x +3—% then y "=
X X

a)4x‘3—36x‘5 b)l-2x ?+9x * c)2x *-36x° d)1-2x +9x°

32-1f y = then d_y

\/_— Xl
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Derivative of Trigonometric Functions

1- ;—X(sinx —x3):

a) 3x* + cosx  b) 3x? + cosx ¢) — 3x% + cosx

d) —3x? — cosx

). d_(smjz
dx \ x?

a) cosx — 3x? b) sinx — x?
X cosx — 2 sinx X cosx — 2 sinx
C) 3 d 4
X X
d
3- —(cosx +4x )=
dx
a) — sinx — 4x b)4 — sinx
c)cosx — 4 d)4 — cosx
4- d—(sinx COSX ) =
dx
a)cosx —sinx b)cos® x +sin’x
¢)cos(2x) dy—
1-sinx
;. d ([ cosx _
dx \ 1-sinx
a)cosx —sinx b)cos® x +sin’x
—sinx 1
T 2 d -
(d—sinx) 1-sinx
secx
6- If y= then y'=
y 1+tanx y
a)secx tanx b)cos® x +sin’x
secx (tanx —1) d) sec X
(L+tanx)? (1+tanx)?
7- a SeCX =
dx

d2
8- dx—z(secx):

9- The 25" derivative of sinx is

a)sinx b)—sinx C)COoSX d)—cosx
10- The 78" derivative of f (x ) =cosx is
a)sinx b)—sinx C)COoSX d)—cosx
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The Chain Rule

If y =f (u)andu =g(x) are both differentiable functions, then

dy _df @)du _dy du
dx du dx dudx

- If h(x)=(x*+1)° then h'(x)=

a)6x (x > +1)* b)6x (x 2 +1)?
c)4x (x 2 +1)° d)4x (x 2 +1)?
a_ 1 _
dx (3x2+7)4
1 6X
(3x?+7) (3x?+7)
—24x —36X
) — =% d)————=
(3x2+7) (3x*+7)
CIf h(x)=(x2+D)® then h'(x)=
a)90x (x > +1)¥ b)90x (x * +1)*
€)180x (x > +1)% d)180x (x > +1)%
a X?+1=
dx
2) b) 2X
x?+1 x?+1
X —2X
c) d)
24x 2 +1 x?+1

dF(x) _

- F(X)=(f og)(x),f (U)=u,g(x)=x°—1then o

d . ,
—sinx°‘ =
dx

d—sinzx =
dx

a cos(x * +4) =
dx

d—sech_ -
dx

Derivative




10- If f(x) = % then £/6) =
—sec (x)(tan(x) — 1) = sec(x) (tan(x) — 1) sec (x)(tan(x) — 1) d sec (x)
(1 +tan (x))? 1 + tan (x) ¢ (1 +tan (x))? ) 1 + tan (x)
11- OI—csc(x P-2)=
dx

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

d—cot(sin X)=
dx

;—Xx sin(x3):

;—Xsin(x3)cos(x3):

d—sin3x =
dx

d—tan5x =
d

X

d 6
—CSC°X =
dx

d .,
_— 2 =
dxsm(x)

d 3
— 33X +6)=
dXcos(x+)

;—Xcotz(x3—2)=

:—Xsecz (4x 2 +6) =

d—sec(x _tanx) =
dx

d—sin(cos(tan X)) =
dx

a) — sin(cos(tan(x))) sin(tan(x)) sec?(x)  b) sin(cos(tan(x))) sin(tan(x)) sec?(x)
¢) —cos(cos(tan(x))) sin(tan(x)) sec?(x) d) cos(cos(tan(x))) sin(tan(x)) sec?(x)

24-

25-

26-

d )

= gsinx _
dx

d 2
_etan X
dx
d_ cos? X

e =
dx

q Derivative




1
27. Dgx =
dx
28 9 ex =
dx

d du (x
29- —a”(x)za“(“lna—( )
dx dx

a) false b)true

d s
. —3 =
30 ix
9 e
dx
A gw
dx
d .
) _28InX —
33 X
d
3
d .
) _7S|ne —
35 ix
d tan 3x

-—5 =
36 dx

31

32

6sec«/x= _

37- The tangent line to the curve y = sin (sin(x)) at (7, 0) is
aA)y= —x—1 byy= —x+mn Oy=x+m dy=x—-m

38- The slope of the tangent line to the curve y =sin*x at x =z/3
y'=
m = y I|)<:71'/3 -

39- The slope of tangent line to the curve y =cos’x at x = % is

a % b)% C _3\@ d _3\/§
2 8 2 8
d ? X COSX
40- ——°€ =
dx ?

41- d—COS(ezx )=
dx
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Implicit Differentiation

1- If x°+y*=9xy theny'=

2- The tangent line to the curve x? + y? = 25 at the point (3,4 )
m = }"|(3,4)
Then tangent at the point (3,4)is y =

3
a)y =—-3x+ 25 b)3x+4y—-25=0 c)y—4=—1(x—3)

3- If 2x®*-3y*=9 theny"=

4- Ifx3+y3=6xytheny’ =

2y + x? 2y — x? 2y —x? 2y + x?
a) —5— b) — €) —5— d) =
ye—2x ye+ 2x y 2x ye+ 2x
5- Thetangenttothe curve x3+y3=6xy at(3,3)is
a)x+y+6=0 byx—y—-6=0 Ox+y—6=0 dA)y—x—6=0

6- If x3 + y3 = 6 x y the slop for the horizontal tangent line is
a)—1 b)0 c)1 d)no horizontal tangent

7- If x3 4+ y3 = 6 x y the horizontal tangent line will be at the point

a)(24/3’25/3) b)(24/3,2_5/3) C) (2—4/3’25/3) d)(2_4/3,2_5/3)

8- If sin(x +y) = y?>cosx theny’' =

y?sinx + cos(x + y) y?sinx — cos(x + y) y?sinx + cos(x + y)

2ycosx —cos(x +y) 2ycosx —cos(x +Yy) 2ycosx + cos(x +y)

9- Ifx*+ y* =16theny” =
xZ 2 2 2

x x x
10- 2 - 1_ =
dx sin~1x
1 1
a)— b)
(sin~1x)2vV1 — x2 (sin~1x)2V1 — x?2
1 1
c)— d)
(sin~1x)?vV1 + x? (sin~1x)%v1 + x?
11- ;—xx arctanyx =
X X
a) 2(1—\/_;() + arctanx b) 2(1—\/-I_-x) — arctam/x
X X
c) — % + arctanvx d) — % — arctan/x
12-  Ifcos(xy) =1+ sin(y) then % =
ysin(x y) ysin(x y) y sin(x y)

xsin(x y) + cosy

x sin(x y) —cosy

xsin(x y) + cosy

AR
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13- The tangent line to the curve sin(x + y) = 2x — 2y at the point (i, )
1 1 1
a)y=§(x+2n) b)y=§(x—2n) C)y=§(r[—2x)
14- If y =3sin™x +4cos™x then :—y:
X
15-  If y =x tan™"x then dy _
dx
16- If y =e* sec™x then dy _
X
2 4ol dy
17-  If y =x“tan JX then =X =
dx
18- Ify =sec’l(5x4)then dy _
dx
19- If y =tan(x y)then dl_
dx
20- If X +sin(£j =1-xy then dy
y dx
21-  The line that is tangent to the curve x? +xy =y *+1at the point(2,3) is
22- The line that is normal to the curve x > +xy =y ? +1at the point(2,3) is
23- dy

If y =arcsin(sinx)then ==
dx
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Derivatives of Logarithmic Function

d 1 d 1 du 1 du
—(Inx)=— —(Inu)=—— —Io =— —
dx( ) X dx( ) u dx (log, u) ulna dx
- Ify=In(x®+1)theny' =
3x? 3x2

a)3x?In(x3+1) b) d)(x3+1)

In(x3+1) €) (x3+1)

2- If y =In(sinx) theny’ =
3- If f(x) =+Inx then f' =
4- If y =logqo(2 + sinx) then y’' =
5- Ify= 1nj+_1theny
6- If f(x) =In|x| then y' =
7- If f (x)=In|x| thenforx # 0 , f'(x) =
a) _—1 b) —iz c) —
X X
8- If y =log,(x*+4) then y '=
°- Ify :Iog4i then y '=
X +5
10- If y =log, /x then y'=
11- If y =log,(sinx) then y '=
12-1f y =3Inx —sinx then y '=
13- 1f y =X Inx then y '=
14- If y =sin(Inx) then y '=
15-1f y =In(x*+3) then y '=
16- If y =In(secx) then y '=
17-1f y = In( ) then y '=
18- 1f y =In+/x theny'=
19- If y =In(sinz) then y '=

VY
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20- If y =/In(x +1) then y '=

-1 ] using the laws of the logarithm ,then y =

X
21-1f y =1In
y (x/x +1

y =
4/3/ 2

22-Ify_x x“+1 then Iny =
2x—1)

OI—Iny—

dx

Then y'=

23-1f y =x* then y '=

24-1f y =x ¥ then y '=

25-Ify=In(e™*+xe™™) theny'=

26- If y =x"* then y'=

27- If x¥ = y* then y'=
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